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Appropriate mHealth Technologies for Low and Middle Income Countries       By Haitham Abaza 

 

ZUSAMMENFASSUNG 
 

Hintergrund: Die Anzahl der an Diabetes erkrankten Menschen ist im Jahre 1980 bis 2014 

von 108 Millionen auf 422 Millionen gestiegen. Aufgrund der Fettleibigkeit sowohl als auch 

physischer Inaktivität ist die Quote insbesondere in Ländern mit niedrigem und mittlerem 

Einkommen (LMICs) schneller gewachsen. Eine umfassende Ausbildung kann einen 

Patienten helfen, die Krankheit selbst zu überstehen und Komplikationen zu vermeiden. Da 

Mobiltelefone in LMICs außergewöhnlich verbreitet sind, bietet Mobile Technologie eine 

einfache Möglichkeit, einen größeren Anteil der Bevölkerung zu erreichen. SMS-Nachrichten 

haben den Vorteil, einen höheren Prozentsatz der Bevölkerung zu bedecken, da sie von allen 

Arten von Mobiltelefonen unterstützt werden. Durch diese kontinuierliche und enormen 

Verbreitung der mobilen Technologien hat sich aus dem eHealth ein neues Teilgebiet 

verzweigt, dass sich mHealth nennt und im Bereich mobile Geräte und drahtlose 

Kommunikation neue Forschungen eröffnet. 

 

Ziele: Das Ziel dieser Arbeit ist, bestehende mHealth-Forschungen zu untersuchen und ein 

Anwendungsgebiet, eine Zielkrankheit und einem MHealth-Technologietyp zu finden, die 

sich am besten für LMICs eignen. Die Arbeit entwickelt eine geeignete mHealth-Lösung für 

Ägypten, dass als LMIC gilt, und bewertet diese in einer medizinischen Einrichtung. Die 

klinische Studie untersucht SMS-Technologie für die Ausbildung und Überwachung von 

diabetischen Patienten und bewertet die Auswirkungen von unidirektionalen pädagogischen 

Textnachrichten auf ihre glykämische Kontrolle sowie die Fähigkeit zur Selbstverwaltung 

ihres Diabetes. 

 

Methoden: Der WHO 2011 mHealth Bericht wurde besichtigt und eine Kombination von 

Suchbegriffen herausgezogen, die alle das Wort "mHealth" umfassen. Die PubMed- und 

IEEE-Xplore-Datenbanken wurde nach bestehenden Forschungen durchsucht. Gefundene 

Artikel wurden gegen Einschluss- und Ausschlusskriterien getestet und Querverweise wurden 

extrahiert. Eine 12-wöchige Zufallkontrollierte Studie (RCT) wurde dann entworfen und am 

Lehrkrankenhaus der Misr University for Science and Technology (MUST) in Kairo Ägypten 

durchgeführt. Patienten, die Diabetiker waren, ein Mobiltelefon besaßen, und SMS lesen 

konnten oder mit jemandem leben, der für sie lesen konnte wurden in einem Programm 
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namens MUST Diabetes Awareness Program (DiabAwPro) aufgenommen. Patienten der 

Intervention Gruppe erhielten täglich SMS-Nachrichten und wöchentliche Erinnerungen an 

gesunde Ernährung, Bewegung, Fußpflege, Komplikationen und Medikamente. Es wurde 

erwartet, dass sie im Vergleich zu Patienten der Kontrollgruppe, die nur papierbasiertes 

Lernmaterial erhielten, eine größere Verbesserung der Blutzuckerkontrolle erfahren. Alle 

Teilnehmer wurden eingeladen, an Interviews teilzunehmen, komplette Fragebögen 

auszufüllen und Follow-up-Tests in der gesamten Studie durchzuführen. Das primäre 

Ergebnis war die Veränderung der HbA1c, hauptsächlich gemessen durch die Differenz 

zwischen Endpunkt- und Baseline-Werten sowie die Anzahl der Patienten, die eine 

Reduktion von mindestens 1% vom baseline bis zum Endpunkt hatten. Sekundäre Ergebnisse 

beinhalten Blutzuckerwerte, Körpergewicht, Behandlung und Medikation Befolgung, 

Diabetes-Selbst-Wirksamkeit, Diabetes Wissen, Rate der Krankenhaus / ER Besuche und 

Aufenthalte, durchschnittliche Häufigkeit der Blutzuckermessung, die Rate der regelmäßigen 

Bewegung, das Vertrauen der Patienten zu den Anbietern der Gesundheitswesen, 

Patientenzufriedenheit und den Ruf des Gesundheitsdienstleisters. Die Daten wurden unter 

Verwendung von ANCOVA, t-Test und Chi-Quadrat-Test analysiert. 

 

Ergebnisse: Es wurden insgesamt 842 Artikel abgerufen und analysiert, von denen 255 die 

Einschlusskriterien erfüllt haben. Nordamerika hatte die meisten Anwendungen (n = 74), 

nachgefolgt von Europa (n = 50), Asien (n = 44), Afrika (n = 25) und Australien (n = 9). Der 

Mittlere Osten (n = 5) und Südamerika (n = 3) hatten die wenigsten Studien. Die Mehrzahl 

der Lösungen zielte auf Diabetes (n = 51), Adipositas (n = 25), CVDs (n = 24), HIV (n = 18), 

psychische Gesundheit (n = 16), Gesundheitsverhalten (n = 16) und Mütter- und 

Kindergesundheit (MCH) (n = 11). Weniger Lösungen adressierten Asthma (n = 7), Krebs (n 

= 5), Familienplanung (n = 5), TB (n = 3), Malaria (n = 2), chronisch - obtrusiver 

Lungenerkrankung (COPD) (n = 5), Sehpflege (n = 2) und Dermatologie (n = 2). Andere 

Lösungen zielten auf Schlaganfall, Zahngesundheit, Hepatitis-Impfung, Kälte und Grippe, 

ED vorgeschriebene Antibiotika, Jodmangel und Lebertransplantation (jeweils n = 1). Der 

Rest der Lösungen (n = 14) konzentrierte sich auf keine bestimmte Krankheit. Die meisten 

Anwendungen fielen in den Bereichen Gesundheitsüberwachung (n = 93) sowie 

Gesundheitsförderung und Sensibilisierung (n = 88). Weniger Lösungen befassten sich mit 

den Bereichen Kommunikation und Reporting (n = 11), Datensammlung (n = 6), Telemedizin 

(n = 5), medizinische Notfallversorgung (n = 3), Pflegestütze (n = 2), und 

Entscheidungsunterstützung (n = 2). Die meist verwendeten Lösungen nutzten SMS-
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Messaging (n = 94) oder mobile Anwendungen (n = 71). Weniger verwendet wurde IVR / 

Telefonanrufe (n = 8), mobile Website / E-Mail (n = 5), Videokonferenzen (n = 2), MMS (n 

= 2) oder Video (n = 1) oder Sprachnachrichten (n = 1). Studien waren vor allem RCTs, mit 

der Mehrheit von denen den Nachteil hatten, dass sie mit kleinen Probengrößen und innerhalb 

kurzen Perioden durchgeführt wurden. Die Probleme, die mit Lösungen behandelt wurden, 

umfaßten die Reisezeit für die Berichterstattung, das Selbstmanagement und die 

Krankheitsüberwachung und die Behandlung / Medikamentadhärenz.  

 

34 Intervention und 39 Kontroll-Patienten schliessen die Studie ab. Über 12 Wochen wurden 

insgesamt 3880 SMS-Nachrichten gesendet. Jeder Patient der Interventionsgruppe erhielt 97 

Meldungen die aus 84 pädagogischen und 12 Erinnerungsmeldungen gestaltet sind, 

zusätzlich zu einer Begrüßung. Das primäre Ergebnis, nämlich die Veränderung des HbA1c 

vom baseline, war nach drei Monaten nicht beachtlich unterschiedlich (Δ 0.290; 95% CI -

0.402 bis 0.983; p = 0.406), was einen mittleren Rückgang von -0.69% und -1.05% in der 

Kontroll- und Interventionsgruppe zeigt. Allerdings erreichten 16 Interventionspatienten den 

gezielten Abfall von 1% im Vergleich zu nur sechs Kontrollen, was auf eine klare Beziehung 

zwischen der Zugehörigkeit zu einer der Studiengruppen und dem Erreichen eines 1% 

HbA1c-Drop (chi-square = 8.655; df = 1; P = 0.003) nahelegt. Alle sekundären Ergebnisse 

erschienen die Unterscheidung der Interventionsgruppe nach drei Monaten mit erheblichen 

Verbesserungen in der Behandlung und Medikation Adherence, Diabetes Wissen und Selbst-

Wirksamkeit Scores. Die Teilnehmer zeigten volle Zufriedenheit mit dem Programm, sagten 

sie würden es anderen empfehlen, und glaubten, es könnte das Ansehen des Krankenhauses 

zu verbessern. 

 

Schlussfolgerungen: SMS und App-Lösungen sind die häufigsten Formen von mHealth-

Anwendungen. SMS-Lösungen sind in High-und LMICs weit verbreitet, während App-

Lösungen vor allem in der entwickelten Welt eingesetzt werden. Zu den allgemeinen 

Anwendungsgebieten gehören die Gesundheitsförderung und die Sensibilisierung durch SMS 

und Gesundheitsüberwachung durch mobile Apps. SMS-Technologie scheint eine 

vielversprechende Methode zur Verbesserung der glykämischen Kontrolle bei ägyptischen 

Diabetikern zu sein. Ob es effektiver als traditionelle Papier-basierte Materialien ist bleibt ein 

Thema für die weitere Forschung. In der MUST-Studie führten SMS-Nachrichten  nach drei 

Monaten zu höheren HbA1c Reduktionen als eine Anweisungsbroschüre, aber die 

beträchtlichsten Verbesserungen wurden in sekundären Ergebnissen und Selbst-Management-
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Verhalten beobachtet. Weiterhin wurden SMS-Nachrichten gegenüber traditionellen 

Methoden von Patienten bevorzugt, um über ihren Diabetes informiert zu werden und ihre 

Motivation zur Behandlung aufrechtzuerhalten. 

  



xv 
 

Appropriate mHealth Technologies for Low and Middle Income Countries       By Haitham Abaza 

 

SUMMARY 

 

Background: The number of people with diabetes has risen from 108 million in 1980 to 422 

million in 2014. Diabetes prevalence and burden of disease have been rising more rapidly in 

low and middle income countries (LMICs), mainly due to obesity and lack of physical 

activity. If properly delivered, diabetes education can lead patients to self-manage their 

disease and successfully avoid its complications. Mobile technology presents a simple way to 

reach a larger population since mobile phones have exceptionally exceeded other 

infrastructure in LMICs. SMS messages have the advantage of reaching a higher percentage 

of the population since they are supported by all types of mobile phones. With this 

continuous and enormous spread of mobile technologies, mHealth has evolved as a new 

subfield of eHealth, seeking to explore more into mobile devices and wireless 

communication.  

 

Objectives: This thesis aims to examine the mHealth literature in search of an application 

area, a target disease, and an mHealth technology type that are most appropriate for LMICs. 

It also develops an mHealth solution suitable for Egypt as an exemplary country, and 

evaluates the developed solution in a real-life clinical trial implementation in an Egyptian 

healthcare facility. The trial examines the use of SMS technology in educating and 

monitoring diabetic patients, and assesses the impact of unidirectional educational text 

messages on their glycemic control and ability to self-manage their diabetes. 

 

Methods: The 2011 WHO mHealth report was reviewed and a combination of search terms, 

all including the word “mHealth”, was identified. A literature review was conducted by

searching the PubMed and IEEE Xplore databases. Retrieved articles were tested against 

inclusion and exclusion criteria and cross-referencing was performed on included articles. A 

12-week randomized controlled trial (RCT) was then designed and conducted at the teaching 

hospital of Misr University for Science & Technology (MUST) in Cairo Egypt. Referred to 

as MUST Diabetes Awareness Program (DiabAwPro), patients were included if they had 

diabetes, owned a mobile phone, and were able to read SMS messages or lived with someone 

that could read for them. Intervention group patients received daily SMS messages and 
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weekly reminders addressing healthy diet, exercise, foot care, complications, medications, 

among others. They were expected to experience greater improvement in glycemic control as 

opposed to patients of the control group who only received paper-based educational material. 

All participants were invited to attend interviews, complete questionnaires, and undergo 

follow-up tests throughout the study. The primary outcome was the change in HbA1c levels; 

measured primarily by the difference between endpoint and baseline values, and further 

explored by the number of patients who experienced a reduction of at least 1% from baseline 

to endpoint. Secondary outcomes included blood glucose levels, body weight, treatment and 

medication adherence, diabetes self-efficacy, diabetes knowledge, rate of hospital/ER visits 

and stays, average frequency of blood glucose measurement, rate of regular exercise, 

patients’ confidence in healthcare provider, patient satisfaction, and healthcare provider’s

reputation. Data were analyzed using ANCOVA, t-test, and chi-square test. 

 

Results: 842 articles were retrieved and analyzed, 255 of which met the inclusion criteria. 

North America had the most number of applications (n=74) followed by Europe (n=50), Asia 

(n=44), Africa (n=25), and Australia (n=9). The Middle East (n=5) and South America (n=3) 

had the least number of studies. The majority of solutions addressed diabetes (n=51), obesity 

(n=25), CVDs (n=24), HIV (n=18), mental health (n=16), health behaviors (n=16), and 

maternalandchild’shealth(MCH)(n=11). Fewer solutions addressed asthma (n=7), cancer 

(n=5), family health planning (n=5), TB (n=3), malaria (n=2), chronic obtrusive pulmonary 

disease (COPD) (n=2), vision care (n=2), and dermatology (n=2). Other solutions targeted 

stroke, dental health, hepatitis vaccination, cold and flu, ED prescribed antibiotics, iodine 

deficiency, and liver transplantation (n=1 each). The remainder of solutions (n=14) did not 

focus on a certain disease. Most applications fell in the areas of health monitoring and 

surveillance (n=93) and health promotion and raising awareness (n=88). Fewer solutions 

addressed the areas of communication and reporting (n=11), data collection (n=6), 

telemedicine (n=5), emergency medical care (n=3), point of care support (n=2), and decision 

support (n=2). The majority of solutions used SMS messaging (n=94) or mobile apps (n=71). 

Fewer used IVR/phone calls (n=8), mobile website/email (n=5), videoconferencing (n=2), 

MMS (n=2), or video (n=1) or voice messages (n=1). Studies were mostly RCTs, with the 

majority suffering from small sample sizes and short periods. Problems addressed by 

solutions included travel distance for reporting, self-management and disease monitoring, and 

treatment/medication adherence. 
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34 intervention and 39 control patients completed the study. Over 12 weeks, a total of 3880 

SMS messages were sent. Each intervention group patient received 97 messages comprised 

of 84 educational and 12 reminder messages in addition to one welcome message. The 

primary outcome, the change in HbA1c from baseline, did not differ significantly (Δ 0.290; 

95% CI -0.402 to 0.983; p=0.406) between groups after three months, demonstrating a mean 

drop of -0.69% and -1.05% in the control and intervention group respectively. However, 16 

intervention patients managed to achieve the targeted 1% drop as opposed to only six 

controls, suggesting a clear relationship between belonging to one of the study groups and 

accomplishing a 1% HbA1c drop (chi-square=8.655; df=1; p=0.003). All secondary 

outcomes appeared distinguishing of the intervention group after three months, with 

considerable improvements in treatment and medication adherence, diabetes knowledge, and 

self-efficacy scores. Participants indicated full satisfaction with the program, said they would 

recommendittoothers,andbelieveditcouldimprovethehospital’sreputation. 

 

Conclusions: SMS and app solutions are the most common forms of mHealth applications. 

SMS solutions are prevalent in both high and LMICs while app solutions are mostly used in 

the developed world. Common application areas include health promotion and raising 

awareness using SMS and health monitoring and surveillance using mobile apps. SMS 

technology appears to be a promising method for improving glycemic control among 

Egyptian diabetics. Yet, whether it is more effective than traditional paper-based materials 

remains a topic for further research. In the MUST study, SMS messages resulted in higher 

HbA1c reductions than an instruction booklet after three months, but the most sizeable 

improvements were observed in secondary outcomes and self-management behaviors. 

Further, SMS messages were preferred to traditional methods in educating patients about 

their diabetes and sustaining their motivation to adhere to treatment. 
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1 INTRODUCTION 

 

Healthcare delivery in low and middle income countries (LMICs) suffers from a myriad of 

problems. The World Health Organization (WHO) estimated a deficit of 4.3 million 

healthcare workers in 57 developing countries [1], leading to understaffed hospitals, lack of 

patient access to care, and a huge patient-physician communication gap, especially in rural 

areas. Community healthcare workers (CHWs) play a vital role in bridging this gap, yet have 

to travel long distances and lose enormous amounts of time [1]. Geographical barriers also 

prevent the elderly from reaching hospitals to seek medical care, while shortage of hospital 

beds prohibits proper monitoring of those with chronic illness [2]. Moreover, missed 

appointments remain a very crucial issue, as patients may have to wait as long as a month to 

be seen by an appropriate physician. Drug and treatment adherence rates also remain low for 

prevalent diseases such as human immunodeficiency virus (HIV) and tuberculosis (TB), 

mainly due to lack of awareness [3]. Likewise, lack of knowledge on reproductive health 

makes LMICs account for 99% of maternal deaths worldwide, representing one of the widest 

health gaps between the developed and the developing world [4].   

 

The Earth Institute at Columbia University estimated over 3.5 billion mobile phone 

subscribers in a 3.3 billion population in late 2007 [5]. The International Telecommunication 

Union (ITU) estimated nearly six billion mobile subscribers in 2011, rendering 87% mobile 

penetration rate globally and 79% in the developing world [4,6]. Moreover, according to the 

British operator Vodafone, the developing world had 2.2 billion mobile phones in 2010 as 

opposed to 11 million hospital beds [2]. The United Nations (UN) goal of 50% wireless 

coverage by 2015 was also surpassed, with the mobile signalcovering90%of theworld’s

population in 2009 and 143 countries offering third generation (3G) services in 2010 [3].  

 

With this continuous and enormous spread of mobile technologies, mHealth has evolved as a 

new subfield of eHealth [7]. While eHealth is more focused on desktop computers, mHealth 

seeks to explore more into mobile devices and wireless communication [8]. To this point, no 

standardized definition for mHealth has been established, but the WHO defines it as the use 

of mobile phones, patient monitoring devices, personal digital assistants (PDAs), and other 

wireless technologies to support medical and public health practice [7,9]. It was estimated 

that 50% of individuals in remote areas of the world would have mobile phones as of 2012 
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[10], and 500 million people would have access to smartphone mHealth applications by 2015 

[3]. Accordingly, mHealth is expected to carry all the promises of eHealth [10,11]. 

 

Using technologies such as short message service (SMS) and PDA/smartphone apps, 

mHealth has great potential to minimize health problems and improve healthcare delivery, 

particularly in LMICs. SMS programs have been conducted to educate patients and raise 

awareness, provide adherence and appointment reminders, facilitate data reporting and 

communication, and assist in data collection and creation of medical records [12]. Further, 

text messaging has also improvedmaternal and child’s health (MCH) by guiding women 

through the various stages of pregnancy [4,13]. Additionally, PDAs have been used to 

provide home-based counseling and collect basic health information necessary for detecting 

HIV and TB [14]. Smartphone apps have encouraged self-management of chronic diseases 

such as diabetes, eliminating unnecessary hospitalizations and emergency room visits, thus 

reducing healthcare costs [15,16,17]. They have also supported remote and home-based 

monitoring, particularly for the elderly, providing physicians with real-time health data and 

empowering patients to become more involved in their treatment process [2,17]. Lately, 

behavioral change programs have recognized the potential of SMS and smartphone apps to 

promote physical activity, weight management, and smoking cessation [18,19,20,21]. 

 

Due to this wide range of applications, the field of mHealth is seen as a promising component 

to provide pervasive and patient-centered care and its potential has been recognized by both 

the UN and the WHO [7,9]. There is no consensus in the literature on how to classify 

mHealth application areas [8], yet the WHO and the mHealth Alliance have identified the 

following: treatment compliance, health promotion and disease prevention, awareness raising 

over health issues, health monitoring, disease surveillance, communication, data collection, 

mobile telemedicine, point of care support, and emergency medical response [7,22]. In 2011, 

the WHO marked health call centers and decision support systems to be the most and least 

commonly used initiatives among its Member States respectively. Gaps were also identified 

in using mHealth for surveillance and raising awareness. The most significant barrier to 

mHealth implementation was knowledge and information, among others such as conflicting 

health system priorities, lack of supporting policy, and legal issues in European countries as 

opposed to infrastructure in African countries [7]. 
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1.1 Problems 

 

1. In LMICs, there is poor decision-making before embarking on a pilot as well as poor 

education on how to design a pilot that goes to the development stage or how to build 

up on an existing one. Accordingly, mHealth initiatives rarely exceed the pilot stage. 

2. mHealth studies are not always designed based on the needs and abilities of the 

population due to lack of methodologies for assessing needs and for choosing 

technologies that meet those needs. Accordingly, prevalent diseases in LMICs may 

not be sufficiently addressed by mHealth solutions. 

3. mHealth solutions are not properly evaluated due to lack of evidence and effective 

evaluation methodologies. 

 

1.2 Objectives 

 

1. To review mHealth applications worldwide and provide comparisons between high 

income countries (HICs) and LMICs in search of a target disease, an application area, 

and an mHealth technology type that are most appropriate and essential for LMICs. 

2. To develop a solution that is suitable for an exemplary LMIC, namely Egypt, based 

on the presence of mHealth in the country, the needs of its healthcare system, and 

lessons learned from aim 1. 

3. To evaluate the developed solution in a real-life implementation in a healthcare 

facility in Egypt. 

 

1.3 Research questions 

 

1. What are the characteristics of mHealth applications, the common trends and 

application areas, and the commonly addressed diseases and mHealth technology 

types? 

2. What is the status of mobile technologies and mHealth in Egypt and in LMICs within 

its region, and for which diseases could they be beneficial? 

3. Can mobile technologies affect health outcomes in LMICs, particularly Egypt? 
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1.4 Thesis outline 

 

The thesis is organized as follows: Chapter 2 includes a medical background on diabetes, its 

prevalence, and the presence of mHealth in LMICs. Chapter 3 presents the methods used to 

conduct a literature review, develop an mHealth solution, and implement a clinical trial. 

Chapter 4 displays the results of the review and clinical study. Chapter 5 discusses the 

literature observations and study findings and relates them to previous work. Chapter 6 

concludes the thesis and suggests future research.  
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2 BACKGROUND 

 

2.1 Medical background (Diabetes) 

 

Diabetes is a chronic condition associated with high levels of sugar in the blood. There are 

two main types of diabetes, namely Type 1 or insulin-dependent and Type 2 or non-insulin-

dependent. Type 1 occurs in children when the pancreas cannot produce enough insulin and 

therefore requires daily insulin administration. Type 2 occurs when the body cannot use the 

insulin it produces effectively and is more commonly seen in adults. The causes for Type 1 

are not known and it is unavoidable up to current knowledge. Type 2 is largely due to 

excessive body weight and physical inactivity. Symptoms are often less marked in Type 2 

and include increased output of urine, hunger, thirst, weight loss, vision changes, and fatigue. 

Complications include heart disease, stroke, kidney failure, eye damage, and lower limb 

amputation [23,24]. 

 

Diabetes can mainly be managed by balancing food intake with medications and physical 

activity in order to keep the blood sugar levels close to normal. Further, blood cholesterol and 

lipid profile should also be kept near their normal ranges by avoiding sugars and processed 

starches. Diabetic patients are accordingly advised to follow their meal plans and exercise 

schedules, take their medications as prescribed by their doctors, monitor their blood glucose 

and blood pressure levels regularly at home, and keep their doctor’s and laboratory test

appointments [25]. General medical guidelines indicate that the targeted blood sugar levels 

should be less than 100 mg/dl while fasting, 70-130 mg/dl before meals, less than 180 mg/dl 

two hours after meals, and 100-140 mg/dl at bedtime. Moreover, blood pressure levels should 

not exceed 130/80. Patients are, however, advised to follow their doctor’s instructions on 

target values as they may differ based on age, other underlying conditions, or other 

medications taken. Glycated hemoglobin (HbA1c) is the clinical indicator of a patient’s

diabetes control over the past three months. The test is performed in a lab and its 

recommended value is around 7% [26]. The optimal HbA1c value is below 6.5% as opposed 

to 8% or higher in poorly controlled diabetes [23].        

 

Hyper- and hypoglycemia are acute diabetes complications. Hyperglycemia is characterized 

by elevated blood sugar levels resulting from excessive eating, lack of insulin, stress, 
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infection, or intake of certain medications. It is also accompanied by dehydration and 

excessive loss of fluid in urine. In Type 1 diabetes, severely elevated blood sugar levels may 

lead to a condition called diabetic ketoacidosis (DKA), which may result in a diabetic coma if 

not treated promptly in a hospital intensive care unit (ICU) with intravenous administration of 

insulin, electrolytes, and fluids. In Type 2 diabetes, the severe elevation in blood sugar levels 

may lead to an increase in blood osmolality, which may in turn lead to a hyperosmolar coma. 

Unlike ketoacidosis, this type of coma usually occurs in elderly patients, but it is also 

considered a medical emergency that requires immediate fluid and insulin administration. 

Hypoglycemia is characterized by abnormally low blood sugar levels most commonly 

resulting from excessive use of insulin (insulin reaction) or glucose-lowering medications 

while missing or delaying a meal. The condition may also occur due to insufficient caloric 

intake or sudden excessive physical exertion and is associated with symptoms such as 

dizziness, weakness, and confusion. If left untreated, severely low blood sugar levels may 

also lead to a coma and/or irreversible brain death. Treatment includes administering strong-

acting sugars such as juices, soft drinks, glucose tablets, or glucagon injection in case the 

patient becomes unconscious [23].      

 

Chronic diabetes complications are classified into small blood vessel disease involving the 

eyes, kidneys, and nerves; and large blood vessel disease affecting the heart and blood 

vessels. The eye complication is called diabetic retinopathy, which usually occurs after at 

least five years of having diabetes. The affected small blood vessels in the back of the eye 

cause leakage of blood and protein into the retina. Moreover, they also result in the formation 

of small aneurysms that may lead to retinal scarring or detachment, thus impairing vision. 

Cataracts and glaucoma are also commonly observed among diabetic patients. Likewise, 

affected small blood vessels in the kidneys cause leakage of protein in the urine, a condition 

called diabetic nephropathy. On the long term, the kidneys may lose their ability to filter 

blood, leading to the accumulation of toxic wastes that require dialysis. Damage to the nerves 

resulting from insufficient blood supply is called diabetic neuropathy, which is also caused by 

diseased small blood vessels. The condition is associated with numbness, burning, and aching 

sensations in the feet and lower extremities. If untreated, patients may lose sensation in their 

feet, thus allowing minor injuries to develop infections that may eventually necessitate 

surgical amputation. Diabetic neuropathy may also affect the nerves of the stomach and 

intestines (gastroparesis), and those responsible for penile erection, causing weight loss and 

diarrhea as well as erectile dysfunction. Diabetes can also cause damage to the large blood 
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vessels, accelerating atherosclerosis (hardening of arteries) and leading to coronary heart 

disease, strokes, and pain in lower extremities due to insufficient blood supply [23].              

 

According to the American Diabetes Association (ADA), many people with diabetes are able 

to prevent or delay the onset of complications by following the correct treatment and the 

recommended lifestyle changes [27]. Consequently, patients with diabetes are generally 

advised to test their lipid profile and take an eye exam every year, a urine and kidney function 

test every six months, and an HbA1c test every three months (Dr. M. Alaa1, personal 

communication, April 15, 2014). The progression of complications may also be made 

significantly slower by maintaining normal blood glucose and blood pressure levels. Studies 

suggest that aggressive control of blood sugar levels, i.e., achieving fasting blood glucose 

levels between 70-120 mg/dl and less than 160 mg/dl after meals, decreases the chances of 

nephropathy, neuropathy, retinopathy, and may also reduce the occurrence and severity of 

large blood vessel diseases [23].  

 

2.2 Diabetes prevalence 

 

According to the WHO, the number of people with diabetes has nearly quadrupled, rising 

from 108 million in 1980 to 422 million in 2014 [24,28], with Type 2 accounting for 90% of 

all cases [29]. Its prevalence and burden of disease have been rising worldwide, more rapidly 

in LMICs, mainly due to obesity and lack of physical activity [24,28]. It is currently the 

eighth leading cause of death in the world and it is expected to become the seventh by 2030 

[24,30]. In 2012, it was the direct cause of 1.5 million deaths, more than 80% of which 

occurring in LMICs [24,31]. It is also one of the four main non-communicable diseases 

(NCDs) and largest contributors to mortality in theWHO’sEasternMediterraneanRegion

(EMR), causing more than 1.7 million deaths every year together with cardiovascular 

diseases (CVDs), cancers, and chronic respiratory diseases [32].  

 

Six of the top 10 countries in the world with highest diabetes prevalence are in the EMR [33]. 

Fact sheets and figures of the region show that the number of people with diabetes will nearly 

triple between the years 2000 and 2030. Of 22 countries, Egypt comes in 2nd place in terms of 

the number of diabetes cases [34], with national statistics showing that 17% of Egyptian 

                                                      
1 Internal medicine doctor, MUST hospital 
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adults are diabetic [35]. According to the International Diabetes Federation (IDF), the country 

had over 7.8 million adults with diabetes in 2015, a number that already exceeds the 2030 

expectations [36]. Though there is good evidence that diabetes and its complications can be 

prevented or delayed by following a healthy diet, regular physical activity, adhering to 

medications and screening tests, maintaining a normal body weight, and avoiding tobacco 

[24,28], people are rarely aware of the impact such behavior could have on their risk of 

developing complications [35]. In this regard, over 60% of Egyptian diabetics receive no 

treatment due to lack of awareness or lack of availability of regular checkup [35]. 

 

2.3 mHealth as a subfield of eHealth 

 

Defined by the WHO as the use of information and communication technologies (ICTs) for 

health [37], eHealth evolved in the early 2000s with the significant increase of internet users 

as well as mobile and fixed-line telephone subscribers worldwide. Through the use of 

technologies such as computers, internet, satellite receivers, mobile phones, and PDAs, 

eHealth programs aim to improve healthcare service delivery and health outcomes. The field 

has great potential to promote healthy lifestyles, improve health decisions by both providers 

and patients, and facilitate sharing of medical information. Moreover, technology use 

promises to improve healthcare system efficiency and promote prevention via behavioral 

change, thus reducing healthcare costs. These benefits also extend to LMICs with the spread 

of wireless networks, particularly allowing access of eHealth solutions to healthcare 

providers and patients in remote geographical areas [38]. 

 

The initial focus of eHealth initiatives was the use of the internet to provide access to health-

related information, introducing benefits to various areas such as health information systems 

(HIS) development, knowledge management, electronic patient health records, open access to 

electronic medical journals, and eLearning and training for healthcare professionals. The 

number of mobile phone users, however, reached a global penetration rate of 49% at the end 

of 2007 [38], as opposed to only 20% penetration of internet users [39]. Further, the cost of 

mobile phones began to rapidly decrease, enabling web browsing, global positioning system 

(GPS) navigation, and email access in relatively inexpensive phones. Though such 

smartphone features were still relatively sophisticated to LMICs, basic SMS functionality and 

real-time communication capacity of mobile phones still offered a wide range of potential 

benefits to their health sectors. The rapid uptake of mobile communication technologies and 
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growing interest in mobile telemedicine, in addition to mobile phones allowing LMICs with 

poor infrastructure to bypass fixed-line technology, drove the WHO to begin a mobile 

eHealth (mHealth) strategy in 2007 [38].   

 

The field of mHealth had encompassed since 2003 the health‐related uses of mobile 

telecommunication and multimedia technologies such as mobile phones and PDAs within 

health service delivery and public health systems [10,22]. However, with the unexpected 

spread of mobile telecommunications infrastructure and uptake of handsets and services 

particularly among LMICs, the definition expanded to include public health and well-being 

as well as patient monitoring devices and other wireless technologies [7,22]. The term 

“mobilephone”had also evolved over the years from being used to denote standard voice 

and SMS to additionally include multimedia messaging (MMS) and in some cases web 

browsing and email. The earliest version of a mobile phone with web browsing, email, and 

the ability to write using a pen or a stylus was referred to as a PDA. Smartphones, the most 

recent technology, combine the functions of a PDA and a mobile phone in addition to 

enabling internet access and photo and video capturing [22].       

 

Both mHealth and eHealth work in conjunction to improve health outcomes. In addition to 

stand-alone mHealth programs, the field also presents an opportunity for strengthening 

existing eHealth initiatives using a variety of mobile phone features such as voice, SMS, 

general packet radio service (GPRS), 3G and 4G services, GPS, and Bluetooth technology 

[7,10]; and covering various application areas. For instance, health education and awareness 

makes use of the popularity of SMS messages by sending SMS alerts directly to users’

mobile phones, offering information about testing and treatment methods, availability of 

health services, and disease management. Studies indicate that SMS messages have a greater 

ability to influence people’s behaviors than television and radio campaigns. Further, SMS

alerts offer the advantage of confidentiality when it comes to diseases that are often 

considered taboo such as HIV/AIDS. In LMICs, SMS alerts have been effective in targeting 

hard-to-reach populations where the absence of clinics, lack of healthcare workers, and 

limited access to health-related informationoftenhinderpeople’s ability tomake informed

decisions about their health [10].  
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The area of remote data collection emphasizes on the importance of gathering data, 

particularly in LMICs where many segments of the population are rarely able to visit a 

hospital. It most commonly uses PDAs to raise the efficiency of traditional data collection 

methods such as paper-based surveys, which must be submitted in person or manually 

entered into a database. The area of remote health monitoring opens possibilities to treating 

patients on an outpatient basis, thus overcoming problems such as shortage of hospital beds 

or limited access to clinics often found in LMICs. Health monitoring applications generally 

use one- or two-way communication to monitor health conditions, maintain medical 

appointments, or ensure adherence to medications, and sometimes include sensors for 

monitoring multiple conditions. The area of communication and reporting focuses on training 

CHWs by connecting them with sources of information via mobile technology, and 

empowering them to perform their duties effectively and self-sufficiently [10]. Mobile 

telemedicine offers consultation between healthcare professionals which sometimes extends 

to CHWs as well, overcoming barriers to accessing expertise and relevant information [7,22]. 

Point of care and decision support applications tend to provide access to patient health 

records and information at the bedside [7]. Emergency medical response applications in HICs 

are mainly intended for the aging population, exploring the effects of wearable devices and 

sensors with integrated alarm systems connected to emergency departments; whereas in 

LMICs, they target improved transportation in emergency situations [22].     

 

The first WHO report on mHealth identified increasing trends to migrate many pre-existing 

eHealth systems onto mobile platforms. However, insufficient impact data on how mobile 

technologies could influence health outcomes created challenges in identifying and 

replicating best practices. Accordingly, impact evaluation was considered necessary to move 

beyond discussions of the potential impact of mHealth, and to transition from pilot and case 

studies to more formal applications and national programs. The report also identified six 

types of mHealth technologies, namely mobile phones, PDAs and smartphones, patient 

monitoring devices, mobile telemedicine/telecare devices, MP3 players, and mobile 

computing. The most significantly documented feature of mobile phones was text messaging, 

which gained increasing attention as a means of reminding patients of their medical 

appointments, thus lowering non-attendance and saving healthcare costs. PDAs were 

generally used for data collection, processing, communication, and reporting; while 

smartphones were used to provide support to clinicians at the bedside. Mobile telemedicine 

and patient monitoring devices intended to reduce patient visits to health facilities via 
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transmitting patient information using sensors and wired or wireless telecommunications 

infrastructure. As MP3 players could carry large amounts of audible content in the form of 

music or speech, there was a growing trend among universities and schools to use iPods to 

deliver lectures as part of their educational process. Finally, with the booming mobile 

software development, smartphones were enabled to provide computer basic functions while 

in motion, hence mobile computing [38]. 

 

2.4 SMS diabetes education & mHealth national presence in Egypt 

 

Proper diabetes education can lead patients themselves to better manage their disease and 

successfully avoid its complications. However, health systems cannot control all the factors 

that influenceaperson’soverall health, as doctors are not able to constantly monitor what 

their patients eat or whether they take their medications on time [40]. In Egypt, although 

patient education is part of the Ministry of Health (MOH) hospital accreditation scheme, it is 

not widely implemented (Prof. M. Al-Tehewy2, personal communication, February 23, 2014). 

It traditionally takes place in the outpatient clinics via brief discussions on complications, 

medications, follow-up, healthy diet, and physical activity. However, factors such as 

transportation availability, distance, time, examination costs, or health awareness may affect 

the regular attendance of outpatient appointments [41]. Moreover, patients often indicate 

difficulty abiding to healthy lifestyles due to irregular working hours, food cravings, or lack 

of motivation to exercise. They are also prone to forget their doctor’s advice or possibly 

ignore it after leaving the clinic (Dr. A. El-Ansary3, personal communication, September 27, 

2014). Therefore, a method that can easily reach them wherever they are, educate or give 

them regular tips about their disease, and provide the knowledge and motivation necessary 

for proper disease management could be beneficial. Further, knowledgeable patients might 

save doctors critical amounts of time in the clinic and spare the need for lengthy or redundant 

discussions.  

 

Mobile technology presents an easy and effective way to reach a larger population since 

mobile phones have exceptionally exceeded other communication infrastructures in LMICs. 

According to the Ministry of Communications and Information Technology (MCIT), up to 

January 2016 there were 94.16 million mobile subscriptions in Egypt as opposed to 6.35 

                                                      
2 Healthcare quality unit, Ain Shams university medical school; and consultant to the Egyptian MOH 
3 Internal medicine doctor, MUST hospital 
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million fixed line subscriptions, with penetrations reaching 107.41% and 7.35% respectively. 

Further, there were 19.78 million mobile internet users vs. 3.8 million ADSL subscriptions in 

the same month. It is important to note that only 21.01% of mobile subscribers were mobile 

internet users [42], a possible indication of the proportion of smartphone owners in the 

country. Therefore, in contrast to mobile internet or smartphone apps, SMS messages can 

provide a simple way of communication and have the advantage of reaching a higher 

percentage of the population since they are supported by all types of mobile phones.  

 

To my knowledge, prior to the time of preparation for the clinical study, SMS messages had 

not been widely used in the healthcare field in Egypt. According to Prof. M. Al-Tehewy 

(personal communication, February 23, 2014) and Dr. H. Farouk4 (personal communication, 

February 6, 2014), diabetes education might have been offered by some organizations via 

lectures, workshops or pamphlets, but not through mobile text messages. They were also not 

used by public or teaching hospitals to communicate with their patients. Very few private 

hospitals had the possibility of sending their patients a text message, yet only in cases of 

appointment cancellations. Therefore, the idea of SMS messages with educational content 

was regarded as promising, especially that it could aid hospitals meet the standard of patient 

education, one that is required by quality systems in Egypt. 

 

On the national level, a non-governmental organization called Sukar Mazboot (Arabic for 

Diabetes Controlled) formerly announced they were in preparation of the first diabetes 

telephone hotline service in Egypt [43]. Further, the WHO’s regional office in Cairo

announced in February 2016 the mDiabetes program, in collaboration with the ITU, and 

Egypt’s MOH, MCIT, and Ministry of Higher Education (MOHE). As part of a global

initiative to reduce the burden of NCDs known as “BeHe@lthyBeMobile”, theprogram

aims to empower diabetics to manage their condition and increase access to information on 

diabetes management. Targeting 700,000 patients, the first phase will start with 54 messages 

and 10,000 patients whose mobile numbers are already saved in national health insurance 

databases. The message content was reviewed by global WHO experts and comprises 

lifestyle choices and tips on living with diabetes and avoiding its complications [35,44,45].       

 

                                                      
4 eHealth regional focal point, WHO EMR Office 
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2.5 Recent national initiatives in the EMR and other LMICs 

 

The“BeHe@lthyBeMobile”initiativeincludedprogramsinotherLMICsaswell.Known

as Sistema de Mensajes Saludables (SMS) or healthy message system, the first program was 

launched in Costa Rica in 2013 in an effort to reduce the health burdens of lung cancer and 

heart problems. Smokers enrolled to the program by sending atextmessagereading“Iwant 

to quit” to a well-publicized number. The program then provided support via timely 

responses to loneliness, temptation, and stress events commonly encountered by individuals 

attempting to quit. In addition to offering regular advice and quitting tips, the interactive 

servicealsoallowedusers to sendSMSmessageswith triggerwords suchas“CRAVE”at

any time, and immediately receive tailored responses to aid them confront and resist 

temptations [46].  

 

Tobacco consumption has been also growing in India, with 275 million of Indians over age 

15 using tobacco, 206 million of which taking it in smokeless form. Chewing tobacco 

increases the rates of several cancers such as mouth, tongue, cheek, gum, esophageal, 

stomach, and pancreatic cancer, and is also suspected to raise the risks of heart disease and 

stroke. Accordingly, the nation created the mTobacco Cessation program to deliver health 

information, quitting tips, and encouragement via text messages to tobacco consumers. The 

program was scheduled to launch at the end of 2015 [47]. Another mTobacco Cessation 

program is being developed in Philippines, a country with a population of 100 million and 

over 20 million smokers. Recognizing that the number of phones exceeds the country’s

population, the program aims to help smokers over age 15 to quit, and raise awareness about 

using mobile phones to obtain information and support for giving up tobacco [48]. 

 

In cooperation with the WHO and ITU, the first Be He@lthy Be Mobile initiative in the EMR 

was launched in Tunisia in 2015. Titled Yezzi! (Enough!), the mHealth program aimed to 

support Tunisians quit smoking cigarettes and shisha via two-way SMS communication. To 

increase the effectiveness of text messages, the SMS content was designed for a variety of 

audiences, including adolescents, young adults, and middle-aged smokers. Messages were 

sent at regular intervals or in response to help or information requests. They mainly focused 

on support during the first six months of smoking cessation, the period during which the 
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process is usually most stressful and relapses are most likely. An mDiabetes program was 

also scheduled to begin in 2016 [49].    

 

As a first phase of an mDiabetes program in Senegal, the mRamadan initiative was launched 

in 2014 throughout the one-month annual Ramadan holiday, when people fast during the day. 

It was estimated that out of 400,000 diabetics in the country, only 60,000 had been 

diagnosed. The disruption of eating patterns during Ramadan also increases the risks of high 

blood sugar levels, particularly in the evenings when people excessively eat and indulge in 

quick energy-providing sweets. Accordingly, hospital emergency rooms see vast increases in 

patients suffering acute diabetes symptoms during the month. The mRamadan initiative 

aimed to educate diagnosed diabetics on how to manage their disease while fasting, and 

spread information to people who were not aware of having diabetes. The program began 

with 12,000 diagnosed diabetics and offered text message advice on drinking sufficient 

amounts of water before fasting, avoiding overeating and high-sugar foods such as dates, and 

adjusting medication doses and times with doctors according to the fasting schedule. A 

follow-up survey found that 90% considered the strategy useful and 60% passed on the 

information to others who were also diabetic or showed symptoms of diabetes. A second 

round of the mRamadan was conducted in July 2015, engaging more than 12,000 diabetics 

and expanding its reach through advertisement postings. The reach of the program was 

promising as mobile phones were used by 83% of Senegal’s population [50].   

 

Cervical cancer is the largest cancer form contributing to mortality among African women, 

with 85% of deaths from the disease worldwide occuring in LMICs. Zambia is known to have 

the second highest per-capita rate of cervical cancer in the world. In an effort to increase the 

chances of detecting early symptoms, the country cooperated with WHO and ITU to develop 

a mobile-based system to urge women in the high risk age range (25-45 years old) screen for 

cervical cancer and remind them of their scheduled appointments. The mobile system was 

also intended for use by non-specialized health workers in rural locations to consult with 

experts, thus increasing patient access to specialists’ knowledge and allowing timely 

prevention of serious consequences. The program was expected to launch in early 2016 [51].    
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2.6 The clinical study 

 

In this thesis, I shall present the design, implementation, and findings of a 3-month 

randomized controlled trial that took place at the teaching hospital of Misr University for 

Science & Technology (MUST) in Cairo Egypt. Referred to as MUST Diabetes Awareness 

Program (DiabAwPro), the study aimed to examine the use of SMS technology in educating 

and monitoring diabetic patients, and assess the impact of unidirectional educational text 

messages on their glycemic control and ability to self-manage their diabetes. Intervention 

group patients received daily SMS messages and reminders, and were expected to have 

greater improvement in glycemic control as opposed to patients of the control group who 

only received paper-based educational material. All participants were invited to attend 

interviews, complete questionnaires, and undergo follow-up tests throughout the study. 
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3 METHODS 

 

3.1 Literature review 

 

3.1.1 Data sources 

 

Upon reviewing the 2011 WHO mHealth report which described initiatives from Member 

States [7], and the 2010 mHealth Alliance white paper focused on barriers and gaps in LMICs 

[22], appropriate search terms were identified. Between April 2nd and April 11th 2013, I 

searched the PubMed and IEEE Xplore databases using the following keywords: (“mHealth”)

and (“solutions”, or “initiatives”, or “applications”, or “infrastructure”, or “projects”, or 

“interventions”, or“implementation”, or“evaluation”, or“barriers”). Cross-referencing was 

also performed on articles that met the selection criteria. 

 

Table 3.1: Search queries 

PubMed IEEE Xplore 

((((((((“mhealth”[All Fields] AND

“solutions”[All Fields]) OR (“mhealth”[All

Fields] AND “initiatives”[All Fields])) OR

(“mhealth”[All Fields] AND “applications”[All

Fields])) OR (“mhealth”[All Fields] AND

“infrastructure”[All Fields])) OR (“mhealth”[All

Fields] AND “projects”[All Fields])) OR

(“mhealth”[All Fields] AND “interventions”[All

Fields])) OR (“mhealth”[All Fields] AND

“implementation”[All Fields])) OR

(“mhealth”[All Fields] AND “evaluation”[All

Fields])) OR (“mhealth”[All Fields] AND

“barriers”[AllFields]) 

((((((((mhealth AND solutions) OR (mhealth 

AND initiatives)) OR (mhealth AND 

applications)) OR (mhealth AND infrastructure)) 

OR (mhealth AND projects)) OR (mhealth AND 

interventions)) OR (mhealth AND 

implementation)) OR (mhealth AND evaluation)) 

OR (mhealth AND barriers) 

 

On August 3rd 2015, I searched the same two databases again with the same combination of 

search terms. However, as theMeSH term for “mHealth” had become “telemedicine” by 

2014, I used quotation marks to switch off automatic MeSH replacement on PubMed and 

avoid retrieval of a myriad of unrelated articles. On IEEE Xplore, I used the command search 
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with metadata only. Cross-referencing was again performed on selected articles. The search 

queries are shown in Table 3.1. 

 

3.1.2  Selection criteria 

 

Articles were included if they (1) focused explicitly on one or more mHealth 

solutions/interventions, covering details about the problem the intervention attempted to 

overcome, the country and disease addressed, and the solution name if applicable. Solutions 

also had to (2) involve the use of a mobile communication device such as mobile phones, 

tablets, or PDAs; and provide infrastructure information regarding the technologies used. 

Infrastructure information included details on necessary means of data communication such 

as internet (WiFi), mobile broadband signal coverage (3G, GPRS, etc.) or Bluetooth 

technology; in addition to other types of technologies involved such as servers, modems, 

personal monitoring devices or special software for data analysis and transmission. Solutions 

that involved the use of other types of mobile devices, yet transmitted data over the mobile 

network were also included. Finally, articles had to (3) involve a clinical study/trial (pilot 

evaluation) that tested the mHealth intervention on a sample of participants and evaluated its 

impact on health outcomes. Only English articles were included and no date restrictions were 

applied. 

 

Articles were excluded if they (1) did not meet the inclusion criteria. For instance, articles 

that did not involve a solution/intervention and instead assessed readiness for mHealth or 

surveyed mobile phone ownership or attitudes/interest towards mHealth applications were 

excluded. Moreover, solutions that did not involve the use of a mobile communication device 

and instead only used a personal monitoring device, transmitted data via a landline phone, or 

applied the intervention through a website were excluded. Articles were also excluded if they 

focused on the design or development of the mHealth solution or described a commercial 

application without involving a clinical study. Additionally, I excluded articles that (2) did 

not provide sufficient detail on the solution covered. Solution details included basic study 

data such as the solution name if any, the study location, and the disease addressed; study 

design data such as sample size, duration, interventions and mHealth technology used, and 

primary/secondary outcomes; and study results. Accordingly, incomplete studies and study 

protocols were excluded. Finally, I excluded studies that (3) did not involve any focus on the 

medical impact/benefits of the solution or its clinical efficacy/effectiveness (CE). 
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Accordingly, studies that only addressed feasibility, usability, acceptability, validation, 

technology performance, user satisfaction and engagement, or cost-effectiveness were 

excluded. Moreover, studies that combined the use of mHealth technologies with other types 

of technologies where the mHealth impact could not be extracted were also excluded. 

  

3.1.3  Data extraction 

 

Retrieved articles were initially screened for potential inclusion by applying the selection 

criteria to their titles and abstracts and eliminating those that were clearly not in line. The full 

text of remaining articles was then reviewed and only ones that complied with the above 

criteria were included. Cross-referencing was also performed on their reference lists and 

further articles meeting the selection criteria were identified and included. Initial grouping 

was applied to articles describing the same studies or addressing the same mHealth solutions 

(some solutions were tested in several trials with different study designs). Studies were 

primarily classified based on their mHealth application areas, then further classifications were 

derived based on diseases addressed, study countries, study types, mHealth technology types, 

and users of focus. The following details were also extracted from each study: the name of 

the solution, methods and interventions applied, infrastructure technologies used, sample size 

and study duration, problem addressed, assessment instruments used, primary and secondary 

outcomes, study results, user opinions, and study limitations. A summary of these study 

details is provided in Appendix A. 

 

3.2 Preparation & trial development  

 

3.2.1  Examining mHealth literature 

 

In order to identify a potential application area and technology type, the mHealth literature 

from the previous section was examined in search of mHealth applications that had been 

tested in a clinical trial worldwide. Study characteristics were extracted and compared 

between HICs and LMICs seeking the most appropriate design features for LMICs. Initial 

findings of the review showed dearth of mHealth applications in the Middle Eastern region 

compared to African, Asian, American, or European countries. Such a finding had already 

been suggested by WHO professionals before conducting the review. According to Dr. N. Al-
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Shorbaji5 and Ms. A. Velazquez-Berumen6 (personal communication, December 17, 2012), 

Egypt, Jordan, Sudan, or one of the gulf countries were considered promising as opposed to 

Africa, where many mHealth studies had already taken place. Further, non-communicable 

diseases were favored since most African studies had already focused on communicable 

diseases such as HIV, TB, and malaria. Contact was accordingly established with experts 

from Egypt and Saudi Arabia in addition to professionals with experience in the Middle 

Eastern region.  

 

3.2.2 Meetings and calls 

 

Several meetings and calls with health professionals in Egypt and Saudi Arabia were 

conducted to confirm compliance of the above findings with these countries, examine the 

feasibility of mHealth studies there, and identify a potential application area, a target disease, 

and a hosting facility. According to Dr. H. Farouk (personal communication, February 6, 

2014), it is due to poor management of funds that mHealth pilots in the Middle Eastern 

region usually remained unfinished and rarely reached the publishing phase. Further, poor 

research and misconceptions often kept pilots hidden, especially if their results had failed to 

reach the required objectives. Therefore, Egypt and Saudi Arabia were seen as potential 

countries for hosting properly planned mHealth pilots to encourage quality research and 

valuable utilization of results in the region. Though CVDs, antenatal care, and general 

appointment reminders were also suggested, there was a strong tendency towards targeting 

diabetes due to its high prevalence in these countries. Moreover, health education and 

awareness was recommended as the application area in order to promote disease self-

management in the region (Dr. J. Fisher7, personal communication, December 10, 2013). The 

initial literature results led me to explore SMS messages as opposed to other mHealth 

technology types, since they do not require complex smartphones or skilled mobile phone 

users that may not represent a large proportion of thesecountries’populations. 

 

In this regard, hospitals in Egypt and Saudi Arabia were approached and invited to host the 

implementation of the study. According to Prof. M. Al-Tehewy (personal communication, 

February 23, 2014), SMS messages had not been used in the healthcare sector in Egypt 

                                                      
5 Director of knowledge management and sharing, WHO  
6 Coordinator of the medical devices unit, WHO 
7 eHealth consultant, WHO 
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except by a few private hospitals to inform their patients of appointment cancellations. 

Further, Prof. M. Fahmy8 indicated they had not been previously used for diabetes education 

(personal communication, March 4, 2014). Both professionals saw great potential to the idea 

of SMS messages with educational content; especially that it could aid hospitals meet the 

standard of patient education, one that is required by Egyptian quality systems. The 

measurable outcomes were discussed and a pilot duration of 3-6 months was recommended. 

Further, an online paid SMS sending service was considered and the study was planned to 

take the form of an outpatient application; i.e., one that is implemented and provided by 

outpatient clinics. Clinics of public hospitals refused to cooperate without dedicated funds or 

financial contributions. Private hospitals were then approached but also gave the same 

response. The MUST teaching hospital showed interest in the study, as besides their private 

section, their public section offered low-cost services to patients and was additionally open 

for teaching and research purposes. 

 

In Saudi Arabia, most hospitals were already using appointment systems that sent their 

patients SMS reminders (Dr. M. Tolba9, personal communication, April 8, 2014). Several 

calls were made with health professionals there but the formalities required to enter the 

country forced me to discontinue in this direction. A list of all meetings and calls is presented 

in Table 3.2. 

 

Table 3.2: A list of preparation meetings and calls 

Contact Organization Date Meeting/Call Details 

Dr. N. Al-

Shorbaji & Ms. 

A. Velazquez-

Berumen 

WHO HQ, 

Geneva 

17.12.2012 In search of a target disease and country for the 

study, the Middle Eastern region was favored as 

many studies had already been conducted in Africa. 

Recommended countries included Egypt, Jordan, 

Sudan, or a Gulf country. For instance, Saudi 

Arabia had already used mHealth for diabetes and 

palliative care, and could possibly present a good 

target country. Focus was directed towards NCDs 

such as diabetes or CVDs, since African countries 

had already addressed communicable diseases such 

                                                      
8 Diabetes and endocrinology specialist, Ain Shams university medical school 
9 Surgeon at Dallah hospital, Riyadh 
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Contact Organization Date Meeting/Call Details 

as malaria and TB. 

Dr. J. Fisher PLRI, MHH, 

Hannover 

10.12.2013 The objective here was mainly to discover the 

needs of LMICs based on WHO data. It was 

concluded that the Middle East is certainly a region 

that lacks mHealth applications. Egypt, Saudi 

Arabia, Kuwait, and Jordan were proposed as target 

countries. Diabetes was suggested as the target 

disease due to its high prevalence in these countries 

and education/awareness was recommended as the 

application area in order to promote disease self-

management in the region. 

Dr. H. Farouk WHO EMR 

Office, Cairo 

06.02.2014 The goal was to mainly investigate why the initial 

literature search did not yield any results in the 

Middle East. As expected, there were certainly 

several pilot projects in the region. However, they 

remained unfinished and unpublished since funds 

are not well managed and research is quite poor in 

the region. Besides diabetes education, 

appointment reminders were also brought to 

attention, as they had not been used in Egypt 

despite their popularity. Suggested target countries 

were the same as in the previous meetings. 

Prof. M. Al-

Tehewy 

Ain Shams 

university 

medical 

school & 

MOH, Cairo 

23.02.2014 This meeting confirmed that appointment 

reminders had not been used in hospitals in Egypt. 

Public hospitals did not even have an appointment 

booking system while a few private hospitals called 

or sent an SMS to their patients only in case of 

appointment cancellations. SMS messages with 

educational content seemed useful since they could 

aid hospitals meet the standard of patient education 

required by quality systems in Egypt. Measurable 

outcomes were discussed and a 3-6 month pilot 

period was recommended. Three target hospitals 

were suggested, namely Ain Shams University 

Specialized Hospital (ASUSH), El Nozha private 
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Contact Organization Date Meeting/Call Details 

hospital, and the National Diabetes and 

Endocrinology Institute (NDEI). Dr. Mahi then 

referred me to a diabetes specialist to help decide 

on which hospital would be more suitable for the 

application. 

Prof. M. Fahmy Ain Shams 

university 

medical 

school, Cairo 

04.03.2014 This meeting verified that diabetes education using 

SMS messages had not been implemented in Egypt. 

As an outpatient application, Prof. Fahmy thought 

El Nozha hospital would be rather small to produce 

promising results. He also preferred ASUSH to the 

NDEI since the social class of its patients and their 

potential to use SMS and mobile phones was 

higher. However, if selection was to be made based 

on the number of diabetic patients visiting the 

hospital, then the NDEI would be the first choice. 

Thus, he offered to put me in touch with their Dean 

if needed. 

Dr. A. Bassiouny NDEI, Cairo 08.03.2014 This meeting confirmed that the type of patients 

visiting the NDEI would not be motivated to use 

SMS as they are mostly aged and uneducated 

(cannot read and write). They would rather see the 

doctor in person and would not perceive the SMS 

method as a means to aid them handle their own 

disease. The institute also refused to cooperate 

without a contract and a dedicated fund. 

Mr. M. Shehab Automaster 

for 

engineering 

services, 

Cairo 

10.03.2014 Since it was already established with Prof. Al-

Tehewy that no hospital in Egypt would agree to 

bear the cost of SMS messages, and since there is 

no free internet SMS sending service in Egypt, this 

meeting was scheduled to check paid online 

services. Automaster had used multiple online 

services to send regular greetings and reminders to 

their customers. During this meeting, I observed 

their SMS delivery system in action, got an idea on 

bulk SMS prices in Egypt, and chose the SMS 
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Contact Organization Date Meeting/Call Details 

service company that would be most appropriate 

for the study. 

Prof. H. El-Ghor ASUSH, 

Cairo 

12.03.2014 This is a leading teaching hospital in Egypt, and 

even though they were on the verge of establishing 

a call center that would also involve sending SMS 

reminders to their patients, they refused to 

cooperate without a financial contribution. 

Dr. A. Darwish PETROBEL, 

Cairo 

29.03.2014 The objective here was to establish contact with 

private hospitals after teaching and public hospitals 

refused to participate. The outcome, however, was 

the same as they also necessitated a contract and a 

fund in order to cooperate. Dr. Darwish’s proposal 

was to collaborate with private clinics instead of 

hospitals and said that this could be arranged with 

diabetes specialists on a friendly basis. I also 

inquired about the possibility of testing the 

application on PETROBEL’s employees with the

help of the medical department. However, the idea 

was discarded due to the endless bureaucratic 

procedures it required. 

Prof. A. 

Bastawisy 

MUST 

hospital, 

Cairo 

06.04.2014 Diabetes educational messages and appointment 

reminders were both considered feasible at this 

teaching hospital. However, being divided into a 

private and a public section, only the outpatients of 

the private section used an appointment booking 

system and it was under renovation at the time. 

Therefore, I received approval to conduct the 

diabetes education study in the outpatients of the 

public section. According to the outpatient doctors, 

educational messages could bring great benefits to 

their patients since they were not frequently 

measuring their blood glucose or taking their 

medications on time.  

Dr. S. Syed Bupa, Jeddah 20.03.2014 This is an international healthcare insurance 

company that has offices in both Egypt and Saudi 
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Contact Organization Date Meeting/Call Details 

Arabia. The department of healthcare operations in 

Jeddah already had an SMS system, and called 

patients regularly to check on their health status, 

remind them of certain tests, and ensure their 

satisfaction with the company’s services. This 

follow-up service mainly intended to guarantee that 

patients would continue to register with Bupa. 

Preliminary approval was granted to send diabetes 

educational messages to Bupa patients and test 

their effect in collaboration with the healthcare 

operations unit. 

Dr. R. Abaza Saudi 

Arabia’s

MOH, Abha 

07.04.2014 This call was mainly to get an overview on the use 

of SMS technology within healthcare in Saudi 

Arabia. Dr. Abaza confirmed that SMS 

appointment reminders had been in use already for 

3-4 years in the country, but the need was towards 

guiding patients through their chronic illnesses. He 

particularly mentioned educating patients about the 

side effects of the medications they regularly take, 

an area that would be covered by diabetes 

educational messages. 

Dr. M. Tolba Dallah 

hospital, 

Riyadh 

08.04.2014 This hospital had already been using SMS 

appointment reminders for 2-3 years. The messages 

remind patients of their scheduled appointments 

and request them to call in case they have to cancel. 

Dr. Tolba offered to help with a retrospective 

study, using the hospital’s 10-year records to check 

the effect of such reminders on the rate of missed 

appointments and hospital expenditures. He also 

offered to put me in touch with the hospital’s

endocrine and diabetes center, and confirmed they 

would be supportive of the idea of diabetes 

educational messages. 

* HQ: Headquarters; PLRI: Peter L. Reichertz Institute; MHH: Medizinische Hochschule Hannover; 

PETROBEL: Belayim Petroleum Company 
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3.2.3 Previous diabetes studies 

 

From the initial literature results, previous studies that used SMS and focused on diabetes 

were examined to check design factors such as sample sizes, assessment methods, primary 

and secondary outcomes, message frequencies, and expected effects.  The most commonly 

addressed primary outcome was identified as well as sample size ranges and study durations. 

Special focus was given to studies that achieved their expected outcome effects, and their 

assessment methods were also noted. Choosing an appropriate message frequency for the 

study and a recommended rate of blood glucose measurement presented a dilemma. Though 

daily message sending could be seen by some patients as reminding and motivating, it could 

also be boring or disturbing to others, thus causing an opposite effect. Moreover, as beneficial 

as high frequencies of blood glucose measurements could be, patients generally tend to avoid 

pricking themselves. Frequent measurement also incurs additional costs on patients such as 

price of test strips, pharmacy charges, or travel costs and time to the clinic. I did not manage 

to find at the time a WHO or an ADA standard on how often diabetics should optimally 

check their blood sugar levels. However, the common consensus was that Type 1 patients 

should check four or more times a day while Type2 patients should follow their doctors’

recommendations [52]. 

 

3.3 Trial implementation  

 

3.3.1 Study location & team 

 

The Souad Kafafi Memorial Medical Center is the teaching hospital of Misr University for 

Science & Technology, shortly referred to as MUST hospital. It is located on the university 

campus in 6th October city, about 30 kilometers from the center of Cairo. The hospital’s

public section provides teaching and research opportunities in addition to low cost medical 

services. The study took place in the outpatient clinic of internal and general medicine, which 

operates every day except Fridays and admits up to 40 patients per day. Besidesthestudy’s

principal investigator (myself), the study team comprised a diabetes specialist, internal 

medicine doctors, a lab resident, and clinic and lab nurses. 
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3.3.2 Study design 

 

In a 12-week randomized controlled intervention study, patients were randomized and 

divided into two groups:  

 

 An intervention group that received diabetes educational SMS messages in addition to 

reminder prompts to take tests and record readings.  

 A control group that received no SMS messages.  

 Both groups, however, received a booklet of diabetes care instructions at the 

beginning of the study. The booklet was meant to introduce intervention patients to 

diabetes management before receiving short SMS messages on the subject. It also 

intended to make control patients feel that they belonged to the program and 

encourage them to stay through the end of the study. 

 Both groups also received a monitoring table to record their blood glucose 

measurements and return it after completion of the study.  

 

Figure 3.1: Timeline of study phases 

22-Oct 

Ethical committee final 

approval granted 

 

05-Mar 

Patient list submitted 

for randomization 

 
18-Mar 

Receipt of baseline lab results 

20-Mar 

Randomized patient list received 

13-Jun 

Scheduled 

date for 

final tests 

18-Jun 

Start of 

Ramadan 

29-Jul 

Receipt 

of final 

lab 

results 
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Educational SMS messages were sent on a daily basis. Intervention patients received one 

message per day; each day from a different category. This allowed for a variety of 

information to be sent and covered seven message categories (knowledge, diet, physical 

activity, complications, medications, tests, and high and low blood sugar) throughout the 

week. After 12 weeks, each patient had received 12 messages from each category making a 

total of 84 educational messages per patient. 

 

Patientsweremonitoredbythehospital’soutpatientclinicofinternalandgeneralmedicine.

They were invited to measure their blood glucose once a week according to a preset schedule, 

and take the HbA1c test at the beginning and end of the study period. As an incentive, all 

tests and measurements were provided free of charge. Further, patients were permitted to see 

the clinic’s doctor when necessary without paying any admission fees. A free dose of 

diabetes medications was planned to be offered to those who complete the study, should extra 

incentives come to need. Follow-up interviews and feedback questionnaires were also 

conducted throughout and after the study period. Blinding was only applicable to the outcome 

assessors (lab and clinic nurses), but to participating patients, the study remained unblinded. 

Figure 3.1 shows a timeline of the different stages of the study. 

 

3.3.3 Patient recruitment 

 

Upon receiving approval from both the MUST hospital Director and the head of internal 

medicine in April 2014, I was authorized to attend patient examinations in the clinic and 

identify appropriate candidates for the study. The clinic worked daily from 9am to noon and 

accepted patients on a first come first serve basis through a small admission system and a 

low-priced examination ticket. Patients visited the clinic for multiple and various reasons, one 

of which was diabetes and its complications. Upon entry of a diabetic patient, I had a short 

interview with them, mainly checking compliance with inclusion criteria and obtaining 

personal data, number of diabetes years, and medications prescribed. I also explained the 

study briefly and obtained verbal consent from patients to call and invite them to come back 

later for signing official documents and receiving formal introduction to the study. However, 

this method of recruitment did not prove success as it was very slow and did not attract many 

patients. Over 20 days, a total of 206 patients were seen, only 27 of which were diabetic. 

Moreover, on some days, none of the patients seen had diabetes. 
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In June 2014, the institutional review board (Protocol # 2014/3) was contacted and approvals 

were obtained from the hospital and university management to announce and promote the 

diabetes program via paper ads and flyers. An enrollment/consent form was also prepared and 

kept in the general medicine clinic. Ads were spread throughout the hospital and university 

buildings, thus allowing recruitment of visiting patients as well as diabetic hospital and 

university staff members, and providing a bigger variety of participants to eliminate potential 

bias. The ad read: “FOR DIABETIC PATIENTS: MUST hospital announces the start of its 

free diabetes awareness and monitoring program. If interested, please fill out the application 

form at the general medicine clinic”. Nurses at the clinic were instructed to obtain a 

completed and signed form from applicants complying with the study criteria. Patients were 

included if they had diabetes, owned a mobile phone, and were able to read SMS messages or 

lived with someone that could read for them. Patients were excluded if they could not read or 

were not SMS familiar and lived alone. 

 

Data collected via enrollment forms included name, age, sex, address, occupation, mobile 

number, social status, diabetes years, reading ability, ability to open and read SMS messages, 

and whether there was someone at home that could read the messages if needed. Patients’

signatures and consent to participate were also obtained. Further, patients were informed that 

they would be contacted near the beginning of the study to complete a questionnaire, attend 

an interview, and take a baseline test. Recruitment continued with this method until October 

2014, targeting a sample size of 80 in addition to 20 extra patients to account for dropouts if 

any. In November 2014, we started checking the enrollment forms for data validation and 

calling patients to complete and clarify any missing or misleading information (e.g., same 

phone number on multiple forms, both yes and no boxes checked, etc.). Consequently, 

recruitment was extended through the end of 2014 to replace patients who could not be 

reached due to incorrect contact information on their forms. Replacement also proceeded till 

March 2015 simultaneously with baseline interviews and tests to substitute for patients who 

failed to attend or were excluded during the interview.  

 

3.3.4 Baseline HbA1c testing, interview, and pre-study questionnaire  

 

Between January and March 2015, patients were contacted to complete the pre-study 

questionnaire (Appendix B) as part of a 30-minute baseline interview, during which the 

baseline weight and blood sugar level were recorded and their recent test results (if any) were 
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checked. Patients were also informed that they would be contacted again within a month to 

take a baseline HbA1c test and receive an instruction booklet on diabetes. As mentioned 

earlier, new patients were still being recruited to replace those who did not attend the 

interview, or those who were revealed by the interview to not comply with the selection 

criteria. Based on time availability, some of these patients completed both the enrollment 

form and the pre-study questionnaire, while others completed the enrollment form and were 

invited to come back for the interview a few days later. However, to avoid any further loss of 

patients, we emphasized on when and how they would be contacted, requested them to save 

theprogram’sphonenumberinordertorecognizeitwhenwecall, and asked them to call us 

back if they couldn't answer at the time of the call. We also encouraged them about the next 

steps of the study and stressed on their importance in monitoring their diabetes.  

 

As of March 1st 2015, patients were invited to come back to the clinic for baseline HbA1c 

testing. The program’s dedicated lab nurse joined the team in the clinic and brought

necessary syringes and blood sample tubes. Patients were contacted in the same order they 

attended the baseline interviews; i.e., those who had the interview first were contacted for 

baseline testing first. We invited 10 to 15 patients to come per day and gave appointments 

between 10am and 1pm every 15 minutes. Upon arrival of a patient at the clinic, the lab nurse 

collected the HbA1c sample then the patient joined me to get a brief description of the next 

stage. During this short interview, all patients received a diabetes instruction booklet and a 

monitoring table in which they were instructed to fill their blood glucose readings and weight 

every week over 12 weeks. They were also asked to choose a weekday (from Saturday to 

Tuesday) for taking the measurements and were given the option to take them on that fixed 

day at the hospital free of charge, at home if they owned a glucometer, or at a nearby 

pharmacy and record the result. Further, they were advised that visiting the internal medicine 

doctor within the next three months would be free of charge for program participants, and 

were given the program’smobile number to call in case of inquiries or if they wished to 

know the results of the baseline test without having to come to the hospital. Baseline testing 

was scheduled to last for two weeks. 

 

As patient replacement was still ongoing, new participants were requested to complete the 

enrollment form and the pre-study questionnaire, then the HbA1c test was done and the 

booklet and monitoring table were provided. Replacements continued until a patient list was 

submitted for randomization on March 5th. Following this date, patients that failed to attend 
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their HbA1c testing appointment were not replaced, and new patients who asked to enroll 

were politely informed that the study had completed its required sample. As baseline testing 

was scheduled to end by March 14th, all patients were informed that the SMS messages 

would start within two weeks and that they might or might not get them according to 

randomization. Patients were also advised to read and follow the instruction booklet and 

commit to the SMS recommendations in case they received any. A full list of baseline HbA1c 

test results was obtained from the hospital lab on March 18th 2015. 

 

3.3.5 Interventions 

 

The SMS message sending started on March 21st 2015 for 12 consecutive weeks. Patients 

weregreetedfirstwithawelcomemessagethatread“Welcome to MUST diabetes awareness 

program! Please follow the instructions in order to keep your blood glucose levels normal”.

Seven SMS categories, comprised of 12 messages each, were prepared with the objective of 

sending one category message per weekday. The categories included educational, 

interventional, and lifestyle messages and were extracted from a publication of the WHO 

EMR office on diabetes education [53], in combination with the standards of the Egyptian 

MOH on patient education (Prof. M. Al-Tehewy, personal communication, February 23, 

2014) as follows: 

 

1. Diabetes knowledge and effects on social and personal life 

2. Healthy diet  

3. Physical activity  

4. Smoking, foot care, and diabetes complications  

5. Medications and side effects 

6. Tests and blood sugar measurement 

7. Hyper- and hypoglycemia  

 

Reminder messages were also sent to remind patients to take their blood glucose and weight 

measurements at the preset times. In order to encourage patients to expect and wait for the 

messages every day, category messages were sent daily at 11 am, while reminder messages 

were sent four days a week to corresponding patients at 11:15 am, one day ahead of the fixed 

measurementday.Themessageread“Donot forget tocheck your blood glucose level and 



31 
 

weight tomorrowandrecordtheresultinyourmonitoringtable”.Thiswastoallowpatients

who wished to take the measurement at the hospital 24 hours to make arrangements for their 

visit. The messages were sent using an online paid SMS service known as “Bulk SMS”, 

which featured message scheduling and bulk SMS sending through uploading a text file 

containing the receivers’ mobile numbers (Figure 3.2). Therefore, a text file with all 

intervention patients was used to send category messages daily, while four other files were 

prepared for the subset of patients to be reminded on Fridays, Saturdays, Sundays, and 

Mondays.Thesenderwassetto“DiabAwPro”and the acronym was printed as a logo on the 

instruction booklet so that patients would recognize it upon receiving the messages. My own 

mobile number was also added to the text file to ensure the SMS messages were being sent 

and delivered daily. SMS sending proceeded until June 12th 2015.  

 

 

Figure 3.2: Screenshot of the Bulk SMS online service 

 

The content of the instruction booklet and the SMS messages (see Appendix B) was 

developed to include information on the seven categories. However, due to the extra level of 

detail contained in the booklet, some categories were split to avoid compressing too much 

information under one category, and preserve readability and attractiveness. Information was 

mainly extracted from the websites of the ADA [54,55], the Egyptian Society for Diabetic 

Care (Sukar Mazboot) [56], and two publications of the WHO EMR office [53,57]. These 

choices were selected due to the popularity of the ADA guidelines among doctors at MUST, 

and the well written diabetes educational information on the Sukar Mazboot website, which 

had been translated to the Arabic language from the website of the French Diabetes 
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Association A.J.D. For the purpose of the study’s intervention, extracted information was 

shortened, assigned to the different categories, and presented in the form of easy and quick to 

read bullets in the instruction booklet. Further, for a friendly and attractive design, pictures 

representative of every category as well as colors were introduced.  

 

As the booklet was ready, the 12 most important and non-redundant bullets were selected 

from each of the seven categories. They were further shortened and rearranged in a logical 

sending order to form straightforward text messages that fit the SMS character limit and 

easily grasp attention when read on a mobile phone’s screen. A nutrition leaflet (see

Appendix B) was also prepared and attached to the booklet. The leaflet was developed 

specifically for the diabetes program from a combination of nutrition pamphlets that were 

already being used by the clinic and handed out to patients. The leaflet contained a proposed 

nutrition regimen for the three main daily meals with exact portions, items to eat without 

reservation, and prohibited items specified. All content was translated, reviewed, and 

approved by thestudy’s local diabetes specialist. 

 

3.3.6 Final HbA1c testing, interview, and post-study questionnaire 

 

Final testing was scheduled to commence on June 13th 2015, but as Ramadan was starting on 

June 18th, we decided to begin the final interviews and HbA1c tests two weeks ahead of 

schedule. Ramadan is a month during which people fast from dawn till sunset. Despite 

fasting, the month is known in Egypt for its variety of traditional foods and sweets whose 

abundance could easily lead to increased blood sugar levels, weight gain, and other diabetes 

risks. Therefore, people with diabetes should optimally visit their doctors before the 

beginning of Ramadan to adjust medication doses and times according to the special lifestyle 

of the month. People usually eat two main meals per day; one at sunset and one before dawn. 

Snacks and sweets are also available between meals and before bedtime. At the clinic, the 

daily pace becomes slower and most patients avoid making appointments while fasting 

especially in the hot summer weather. In light of the aforementioned lifestyle changes, final 

tests and interviews began on May 30th 2015 after consultation with the diabetes specialist. 

They ran until June 23rd 2015 with the SMS messages proceeding simultaneously till June 

12th. 
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The post-study questionnaire (see Appendix B) was prepared and printed. Patients were 

contacted by phone and invited to come in the same order they attended their baseline testing 

to ensure a period of three months between both tests. However, in order to allow 

intervention patients to receive the most number of messages prior to their final test, control 

patients were invited to come first. Following the same procedure of baseline testing, 10-15 

patients were invited to come per day. Upon patient arrival, the final HbA1c test was done 

and the blood glucose level and weight were measured. I then met with the patient for the 

final interview and completion of the post-study questionnaire, which mainly checked 

improvement in reported problems at baseline in addition to the patient’s opinion of the

program. During this 30-minute interview, the monitoring table was also viewed and 

collected, and patients were advised to continue monitoring their blood glucose levels for 

their own sake the same way they were trained in the program.  

 

As SMS sending ended, a final message was sent from “DiabAwPro” to all intervention

patients that had not yet attended theinterview.Themessageread“TheSMSinterventionis

finished. Please come to the clinic for the final interview and HbA1c test. Wishing you a 

happy Ramadan! Tel: 01001665753”. Remaining control patients were also sent a similar

message from the program’smobilenumberaskingthemtocallorcometotheclinicforthe

final test. This was to ensure that all patients who were not answering their phones or not 

showing up for appointments were approached and reminded by all possible means of 

communication. We had attempted to reach them by SMS and phone calls for three weeks 

before we considered them dropouts. Final HbA1c lab results were received on July 29th 

2015. 

 

3.3.7 Outcome measures 

 

The primary clinical outcome of the study was the change in HbA1c levels; measured 

primarily by the difference between endpoint and baseline values, and further explored by the 

number of patients who experienced a reduction of at least 1% from baseline to endpoint. 

Random blood glucose levels and body weight were also investigated as secondary clinical 

measures. Non-clinical secondary outcomes included treatment and medication adherence, 

diabetes self-efficacy, diabetes knowledge, rate of hospital/ER visits and stays, average 
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frequency of blood glucose measurement, rate of regular exercise, patients’ confidence in 

healthcare provider, patient satisfaction, and healthcareprovider’sreputation. 

  

The pre- and post-study questionnaires (Appendix B) were created from a variety of diabetes 

education, knowledge, and assessment surveys [58,59,60,61,62,63,64,65], and translated into 

Arabic under the supervision of the diabetes specialist. Assessment methods were embedded 

in both questionnaires, and their items were used to produce scores to compare outcome 

measures between groups before and after applying the intervention. Treatment adherence 

was assessed using the diabetes Self-Care Inventory (SCI) [66], which contains 14 items that 

measure patient perceptions of their adherence to diabetes treatment recommendations on a 5-

point scale. The questions address four different domains, namely blood glucose regulation, 

insulin and food regulation, exercise, and emergency precautions. For the purpose of the 

study and as recommended by the diabetes specialist, the question concerning wearing a 

medic alert was removed as it is not widely used in Egypt. Further, the ketone testing item 

was replaced by a more comprehensive question addressing urine, lipids, and kidney function 

tests as well as eye examination. Question scores were averaged to produce an overall 

treatment adherence score for each patient.  

 

Medication adherence was assessed by the Morisky Medication Adherence Scale (MMAS-4) 

[67,68], a 4-item generic scale that assesses patients’ medication-taking behavior. The items 

are in the form of yes/no questions, with yes indicating a score of 0 and no indicating a score 

of 1. The scores of the four questions were summed to produce the patient’s overall

medication adherence score. The Michigan Diabetes Empowerment Scale-Short Form (DES-

SF) [69], combined with the Stanford Self-Efficacy for Diabetes [70], was used to measure 

diabetes self-efficacy (DSE). The form comprises eight items that assess patients’confidence

in their ability to manage their diabetes on a 5-point scale. Similar to SCI, the scores of all 

questions were averaged to calculate the patient’s overallDSE score. Diabetes knowledge 

was assessed by eight questions that I prepared with the diabetes specialist based on what our 

patients needed to know and in reference with the Michigan Diabetes Knowledge (DKN) 

Scale [71,72]. The items were scored on three levels, with 0, 0.5, and 1 indicating no 

knowledge, some knowledge, and full knowledge respectively. Question scores were 

averaged to produce an overall knowledge score for every patient in the range of 0 to 1. 
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The rest of the outcomes were measured by direct questions on both the pre- and post-study 

questionnaires. For instance, the rate of hospital/emergency room (ER) visits and stays was 

measured by asking patients how many times they were admitted to a hospital or an 

emergency room because of their diabetes in the last three months. Moreover, the average 

frequency of blood glucose measurement was assessed by one of the SCI questions, asking 

patients how often they usually checked their blood glucose at baseline, and instructing them 

to check at least once a week during the intervention period. Patient responses were scored on 

a 5-point scale and the number of patients that performed weekly measurements was recorded 

for each study group.  

 

The rate of regular exercise was measured by another SCI item addressing how often patients 

engaged in physical activity, and an additional question checking whether they walked at 

least 30 minutes a day. Walking was chosen as it is a form of exercise that can be practiced 

anywhere, anytime, and without incurring any costs on patients. Patients’ confidence in their 

healthcare provider was measured by one 5-level question, while satisfaction was assessed by 

two questions on a 5-point scale. The scores of both questions were averaged to produce an 

overall patient satisfaction score with their healthcareprovider.Further, apatient’sopinion

section was developed and added to the post-study questionnaire to assess patients’

satisfaction with the program, and whether they thought it could improve the hospital’s

reputation. 

 

Figure 3.3: The GlucoDr. blood glucose test meter and strips 

 
As for clinical measures, the HbA1c tests were conducted by the MUST hospital lab at 

baseline and endpoint as part of the study agreement with the head of clinical pathology. 

Random blood glucoselevelsweremeasuredusingthe“GlucoDr.”before,during,andafter
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the SMS intervention. Recommended by the diabetes specialist, the “GlucoDr”(Figure3.3)

was purchased particularly for the study due to its ease of use, small size, reasonable price, 

and widely available/affordable test strips. The device is also known for its high level of 

accuracy among this category of glucometers. One thousand test strips, lancets, and wiping 

pads were additionally purchased with the device and kept in the clinic. Weight 

measurementswereperformedwiththeclinic’sdigitalscaleinincrementsof100grams. 

 

3.3.8  Primary hypothesis and sample size 

 

The primary hypothesis of the study was that intervention patients receiving daily educational 

SMS messages would experience a reduction in their HbA1c levels compared to controls 

given only paper-based instructions. Accordingly, sample size calculations were performed 

with the procedure “Two-sample t-tests (equal variances)” using nQuery 7.0, based on the 

results of a similar study by Kim et al (2007) [73]. The effect of both the intervention and 

control groups on HbA1c at three months (-1.15 and 0.07 respectively) was used. Further, 

using the HbA1c standard deviations of both groups at three months (1.04 and 0.91), a 

common standard deviation of 0.976 was estimated. The error and power were set to 0.05 

(two-sided) and 90% respectively. Calculations indicated that a sample of 80 patients (n=40 

per group) would be sufficient to detect significant changes in HbA1c after three months. 10 

extra patients were recruited to account for dropouts if any. The biostatistical advice was 

provided by the Hannover Medical School (MHH) Institute for Biometry. 

 

3.3.9 Randomization and stratification 

 

In order to prevent imbalance in prognostic factors, stratified randomization was 

implemented using the following stratification factors: age, sex, diabetes years, and SMS 

familiarity. Age and sex were considered of high importance in order to achieve balance 

within subgroups. Moreover, the proportion of patients that had been newly diagnosed or 

only had diabetes for a short while, as opposed to patients that already had experience with 

their diabetes, was incorporated. It was also considered necessary to avoid discrepancies in 

the number of patients that could read the SMS messages alone vs. those who needed 

someone to read for them. This was based on the assumption that patients who were SMS 

familiar would likely be expecting the messages and would be curious to read them directly 

upon receipt. However, patients who relied on someone to read for them might be forced to 
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wait or accumulate the messages until meeting that person, thus increasing the chance of 

missing or disregarding some messages. Randomization was additionally done by the MHH 

Institute for Biometry using the minimization algorithm. A patient list was submitted to them 

on March 5th and the randomized patient table was received on March 20th 2015. 

 

3.3.10 Ethics and trial registration 

 

There were no associated risks with the SMS intervention. The messages only reminded 

patients to follow their doctors' instructions, and did not interfere with their prescribed 

medications or insulin doses (i.e., medication regimens were not changed before or during the 

study period). For instance, sample messages included: "Do not forget to take your 

medications at the preset times" or "The medications will not be effective if not combined 

with regular exercise and healthy eating". The intervention aimed to provide an easier way to 

reach patients and educate them about their disease. It also intended to encourage self-

management in order to help patients maintain a good state of health and avoid short and 

long-term complications. In that sense, meetings with the MUST ethics committee manager 

were initiated in June 2014, and verbal authorization to start recruiting patients was granted. 

Adjustments were made to the consent form explaining to patients the risks and benefits 

associated with the study, clarifying who they should contact in case they experienced any 

difficulties, and confirming their right to withdraw from the study at any point in time. To 

ensure conformity with the declaration of Helsinki, the study was approved by the MUST 

Ethical Research Committee (Protocol # 2014/3) on October 22nd 2014. The study was also 

retrospectively registered in ClinicalTrials.gov on August 9th 2016 (NCT02868320).  

 

3.3.11 Statistical analysis 

 

Descriptive statistics were computed for baseline demographic and clinical characteristics; 

and reported as means and standard deviations for continuous variables, and frequency counts 

and percentages for categorical variables. Data not available or not applicable were coded as 

missing. An exploratory analysis was done to examine differences in secondary outcomes 

between groups at baseline and 12 weeks, using the independent samples t-test and the chi-

squaretestforcontinuousandcategoricalvariablesrespectively.TheFisher’sexacttestwas 

applied in cases where the chi-square test might not have been valid. For the primary 
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analysis, an Analysis of Covariance (ANCOVA) was used to assess the change in HbA1c 

across study groups over 12 weeks, adjusting for baseline HbA1c values and incorporating 

the four stratification factors. The analysis was carried out using SPSS version 23, and the 

significance level and confidence interval were set to 0.05 and 95% respectively. 
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4 RESULTS 

 

4.1 Results of literature review 

 

4.1.1  Summary of findings 

 

 

Figure 4.1: Search and review process 

 

The updated literature search yielded 680 articles, 136 of which had already been identified 

by the initial search in 2013. All articles were assessed against the selection criteria. By 

reviewing titles and abstracts, 331 articles were excluded mainly as they did not describe an 

mHealth solution/intervention (n=149), or they did not involve a clinical study (n=148). After 

full text review of remaining articles (n=349), 256 further exclusions were made mostly since 

they did not focus on the medical impact/benefits of the solution or its clinical 

efficacy/effectiveness (n=110), they did not involve a clinical study (n=68), or they did not 

provide sufficient detail on the study covered (n=62). Remaining 93 articles were included, 

29 of which were review papers while 64 addressed individual studies. Cross-referencing was 

93 articles included 

29 reviews 
64 study articles 

162 articles obtained by backtracking  

155 from reviews 
7 from study articles 

255 total articles included 
(210 different studies and 
196 different solutions) 

680 titles and abstracts 

reviewed 
501 PubMed 
165 IEEE Xplore 
14   Both 

Excluded by abstract (331) 
149 no solution/intervention 
148 no pilot 
25   insufficient detail 
9     not focused on CE 
 349 full texts reviewed 

 

Excluded (256) 

12 no solution/intervention 
2   no infrastructure/tech info 
1   no mHealth tech/mobile comm. device 
68   no pilot 
62   insufficient detail 
110 not focused on CE 
1      not in English 
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performed identifying 162 further articles for inclusion. A total of 255 articles were finally 

included in the review, representing 210 different studies and 196 different solutions. The 

study selection flow is shown in Figure 4.1. 

 

Articles were published between the years 2001 and 2015, with the majority of publications 

appearing as of 2008. The year 2012 marked the highest number of publications, which 

explains the difference between the findings of this review and those of the WHO report. 

Areas receiving the least focus in the report such as surveillance and raising awareness 

seemed to receive more attention as of 2012. However, not all included publications from 

2012 were retrieved by the initial literature search. This is primarily due to the high number 

of review articles that were published from late 2013 through 2015 (23 of 29 reviews), which 

culminated in a large number of publications included in this review by cross-referencing. It 

could also be due to the fact that I did not perform cross-referencing in the 2013 review as 

extensively as I did in the updated review, and that I could not obtain three of the remaining 

six review articles at the time despite all reasonable attempts. 

 

4.1.2 Study characteristics 

 

Based on the WHO’s classification of mHealth categories, eight application areas were 

identified. In this review, most studies fell in the area of health monitoring and surveillance 

(n=93), followed by health promotion and raising awareness (n=88), communication and 

reporting (n=11), data collection (n=6), telemedicine (n=5), emergency medical care (n=3), 

point of care support (n=2), and decision support (n=2). The majority of studies took place in 

North America (n=74), mainly in the United States (n=64) and Canada (n=9). European 

studies (n=50) were mostly located in the United Kingdom (n=11), Spain (n=7), the 

Netherlands (n=5) and Finland (n=5). Studies conducted in Asia (n=44) primarily took place 

in South Korea (n=12), followed by India (n=7) and China (n=6). The majority of African 

studies (n=25) were conducted in Kenya (n=6), Uganda (n=5), and South Africa (n=4). 

Australian studies (n=9) took place in Australia (n=7) and New Zealand (n=2). The least 

number of studies appeared to be in the Middle East (n=5) and South America (n=3), 

comprising studies in Iran (n=3), Turkey (n=1), Israel (n=1), Brazil (n=2), and Argentina 

(n=1) respectively. Overall, 61 studies were located in LMICs as opposed to 149 in 

developed countries. 
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Figure 4.2: Number of studies across various classifications 

 

Randomized controlled trials (RCTs) (n=132) were the most common study design, followed 

by pre-post studies (n=43), pilots (n=20), controlled (n=13), and randomized (n=2) studies. 

SMS messages (n=94) were the most widely used mHealth technology type, followed by 

smartphone/PDA apps (n=71), a combination of SMS messages and calls (n=21), IVR/phone 

calls (n=8), and mobile website/email (n=5). A few studies used text messages other than 

SMS (n=3), videoconferencing (n=2), combined SMS with MMS (n=2) or SMS with an app 

(n=2), or sent video (n=1) or voice messages (n=1). Study durations ranged from one week to 

26 months with sample sizes of three to 39800 participants. The most commonly addressed 

medical conditions were diabetes (n=51), obesity (n=25), CVDs (n=24), HIV (n=18), mental 

health (n=16), health behaviors (n=16), and MCH (n=11). Fewer studies addressed asthma 

(n=7), cancer (n=5), family health planning (n=5), TB (n=3), malaria (n=2), chronic obtrusive 

pulmonary disease (COPD) (n=2), vision care (n=2), and dermatology (n=2). Single studies 

targeted stroke, dental health, hepatitis vaccination, cold and flu, emergency department (ED) 

prescribed antibiotics, iodine deficiency, and liver transplantation. The remaining 14 studies 
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were generally directed towards any health condition and did not focus on a particular 

disorder. Three studies addressed both diabetes and hypertension together and were assigned 

to either diabetes or CVD studies based on their primary outcomes. Finally, 180 studies 

focused primarily on patients or individuals as the users or main recipients of the mHealth 

intervention, 19 studies were mainly designed for healthcare providers, and 11 studies 

combined their focus between patients and medical staff. A graphical representation of the 

number of studies identified across all mentioned classifications is shown in Figure 4.2. 

    

4.1.3 Characteristics of diabetes studies 

 

 

Figure 4.3: Number of diabetes studies across various classifications 

 

The 51 diabetes studies were published between 2001 and 2014, and fell only under three 

mHealth application areas, namely health monitoring and surveillance (n=36), health 

promotion and raising awareness (n=14), and decision support (n=1). The majority of studies 

were conducted in Europe (n=17) and North America (n=16), followed by Asia (n=13), 
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Africa (n=2), the Middle East (n=2), and Australia (n=1). RCTs (n=32) were the most 

common study design, followed by pre-posts (n=14), pilots (n=2), controlled (n=2) and 

randomized (n=1) studies. The most commonly used mHealth technology types were SMS 

messages (n=22) and smartphone/PDA apps (n=20), trailed by IVR/phone calls (n=3), SMS 

and calls (n=2), SMS and app (n=1), mobile website (n=1), video messages (n=1), and pager 

text messages (n=1). Sample sizes ranged from seven to 328 participants, while study 

durations extended from three weeks to 24 months. Only one study involved both patients 

and healthcare providers as users of the mHealth intervention, whereas all remaining studies 

(n=50) primarily focused on patients. Overall, eight studies took place in LMICs vs. 43 in 

HICs. A graphical representation of diabetes studies is shown in Figure 4.3. 

 

4.1.4 Intended benefits 

 

Health promotion and raising awareness studies intendedtoimprovepatients’accesstocare,

appointment attendance, medication and treatment adherence, and increase their motivation 

to sustain healthy behaviors. They also intended to improve patients’ and providers’

knowledge, support under-skilled CHWs, and overcome time and distance barriers patients 

usually experience with traditional educational programs. Health monitoring and surveillance 

studies mainly targeted adherence to treatment, medications, self-monitoring, and health 

behaviors. Communication and reporting studies intended to overcome communication 

barriers faced by healthcare providers such as travel distance and time, and promote timely 

exchange of health information [1,4,6,74,75,76,77]. They also addressed gaps in patient-

physician communication arising from patients’ inability topromptly reachaphysician and 

difficulty understanding their physician’s medical advice [78,79]. Data collection 

applications aimed to minimize errors associated with traditional lengthy paper-based data 

collection methods [80,81], and the time required to train poorly educated CHWs [82]. 

Telemedicine solutions intended to deliver care to remote locations by overcoming time 

constraints, transportation difficulties, travel distance, and costs [2,83,84,85]. Emergency 

medical care applications planned to improve transportation times to hospitals, minimize 

unnecessary transportations to tertiary care, and eliminate medical errors associated with 

patient handoffs, especially in emergency situations [86,87,88]. Point of care support studies 

intended to support nurses and residents at the bedside, thus minimizing medication 

administration errors and facilitating stroke evaluations and presentations [89,90]. Decision 

support applications intended to overcome the shortage of skilled healthcare workers [91]. 



44 
 

4.2 Common application area/technology combinations in the literature 

 

4.2.1 Health monitoring and surveillance + Apps (HM+app) 

 

App solutions comprised 39 out of 93 studies that fell under the area of health monitoring and 

surveillance. They incorporated monitoring of vital measurements via automatic or manual 

entry to a smartphone or PDA, or monitoring of health behaviors. Remaining studies used 

phone calls, a combination of calls and SMS, multimedia messages, SMS, mobile internet, or 

a combination of app and SMS. Apps were either intended for self-monitoring, capturing 

readings from external devices such as glucometers, pedometers, or blood pressure (BP) 

monitors; or health behaviors, allowing users to monitor their medications, dietary intake, and 

exercise levels.  

 

Most apps in this category transmitted entered data to a server where it was available for 

healthcare providers to accordingly provide feedback via phone calls, text messages, or 

visiting the patients. For instance, diabetes apps such as WellDoc [15,92], Bant [93],Patient’s

Mobile Unit (PMU) [94], Diabetes Assistant (DiAs) [95], Glucose Buddy [96], t+ Diabetes 

[97], DIABTel [98], Diab-Memory [99], WellMate [100], and t+ Medical [101] allowed 

patients to enter their glucometer readings into a smartphone or a PDA, and sent them to the 

healthcare provider for follow-up and personalized feedback. Likewise, CVD apps, such as 

Healthanywhere [102] and others [103,104,105,106,107,108,109], captured ECG data, heart 

rate, blood pressure, and weight measurements from portable devices, and alerted 

cardiologists when readings fell out of range. In Taiwan, COPD patients followed the tempo 

of a music app while walking to record their respiratory symptoms and send them to their 

physicians [110], whereas in the UK, the t+ Asthma app was used to record and transmit 

symptoms, medication use, and peak flow to healthcare providers; and trigger contact by an 

asthma nurse in case of emergency [111].  

 

Health behavioral apps incorporated monitoring dietary intake, physical activity, medication 

adherence, and alcohol use. Obesity apps, such as the Meal Replacement Program (MRP) app 

[112] and My Meal Mate (MMM) [113], allowed users to record their weights, meals, and 

physical activity; and generated motivational text messages to enhance self-efficacy and 

reflect on progress. Others, such as mPOD [114,115] and DietMatePro [116,117], allowed 

recording dietary intake and physical activity, and accordingly provided individualized 
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counseling via twitter or phone calls [118]. The Livestrong app [119] allowed wireless 

tracking of dietary intake and physical activity, and provided real-time feedback on the 

number of calories consumed, prompted participants to self-monitor at regular intervals, and 

provided a time stamp for each record. The Wellness Diary app [18] allowed daily entries of 

meals and drinks, weight, step count, exercise sessions, daily feelings, and health events; and 

sent data to researchers every week. 

 

Medication adherence apps included the mAMS app [120] that read data from medication 

blisters, recorded time stamps and number of pills taken, and sent data to a server for analysis 

via mobile internet. They also included the Pill Phone app [121] which reminded patients to 

take their pills by automatically displaying the picture and name of the medication, and 

requesting patients to tap either the “taken,” “not taken,” or “snooze” button to stop the 

reminder. All responses were then stored in a server database for future retrieval by 

authorized users. In Portugal, alcohol dependent individuals used a game app that allowed 

health providers to assess their brain function [122], while in USA the A-CHESS app was 

used to support alcoholics and provide ways for them to remain in contact with their 

counselors after discharge [123]. The FOCUS app [124] prompted schizophrenic patients to 

complete three assessments per day, and accordingly provided tailored interventions to 

facilitate symptom management, mood regulation, medication adherence, social functioning, 

and improved sleep. 28 studies (out of 39) in this category focused on one of the four main 

NCDs, only one of which was in a LMIC (China). Remaining studies focused on obesity, 

alcohol use, and schizophrenia. 

 

4.2.2 Health monitoring and surveillance + SMS (HM+SMS) 

 

Health monitoring SMS solutions marked 35 out of 93 studies. The category addressed health 

behaviors, where medication reminders and electronic monitoring were most commonly 

incorporated. Moreover, self-monitoring solutions used websites rather than a mobile app to 

submit self-monitored data, and patients accordingly received SMS feedback. For instance, 

studies such as the HIV Alert System (HIVAS) [125], ARemind [126], SIMPill [127], 

CareSpeak mobile Health manager [128,129], and a Kenyan HIV study [130] sent SMS 

medication reminders to participants, and recorded pill counts with time and date stamps via 

an electronic monitoring device (MEMS). The My Medication Reminder Text Messaging 

Program [131] in USA sent SMS medication reminders to chronic disease patients, and 
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monitored their adherence via their electronic pharmacy claims and the number of 

prescription fills/refills. WelTel Kenya1 [132] measured antiretroviral therapy (ART) 

adherence by sending SMS messages to participants inquiring about their status, reminding 

them about the availability of phone support, and calling those failing to respond.  

 

A study in USA sent HIV patients 1-3 text messages daily on medication regimen, and 

required them to answer weekly adherence questions via two-way messaging [133]. The 

TextTB [134] study in Argentina sent SMS reminders to participants if they did not text in 

after taking their medication, while a study in Canada sent Vitamin C reminders to 

participants followed by a correction SMS about its benefits to those failing to respond [135]. 

In USA, the MediM adherence system study [136] sent SMS alerts to pediatric liver 

transplant recipients to take their immunosuppressors, and a message to the caregivers of 

those who did not respond so that they could monitor their compliance online. The SMS-

DMCare [137] study, also in USA, sent diabetics personalized medication, foot care, and 

appointment reminders; and scheduled further messages based on their responses. Other 

behaviors were addressed by two studies in the Netherlands that required obese children to 

send weekly self-monitoring data on exercise, eating behavior, and emotional well-being via 

SMS to a web server, and accordingly generated and sent tailored feedback messages 

[138,139,140]. 

 

Self-monitoring supported by SMS featured mainly diabetes, CVDs, asthma, and mental 

health studies. The CARDS study in USA [141], in addition to multiple studies in South 

Korea [73,142,143,144,145,146,147,148], required diabetic participants to enter their blood 

glucose readings into a website, and accordingly provided them with SMS feedback. 

Likewise, the Gluconet [149], Diabetes Phone [150], NICHE [151], DMS [152], and a South 

Korean study [153] asked diabetics to upload their blood glucose data onto a server via a 

specially designed glucometer device, mobile broadband, a modem , or a telephone line; and 

sent them SMS advice and recommendations accordingly. Similar CVD studies in Spain 

[154,155] and Russia [156] also asked participants to submit their blood pressure, heart rate, 

and weight monitoring data via a WAP session or an IT system, and accordingly sent them 

SMS recommendations or scheduled them for clinic visits if necessary.  

 

Asthmatic patients in Croatia were instructed to submit their peak expiratory flow (PEF) 

results daily via SMS, and accordingly received weekly SMS instructions from an asthma 
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specialist [157], whereas those in the eCare study in Singapore received SMS monitoring 

messages sent according to a structured workflow [158]. Patients suffering from depression 

in USA were asked to monitor their daily mood, submit a mood score of 1-9 via SMS, and 

report positive thoughts, pleasant activities, social interactions, and healthy activities [159]. 

In the ITAREPS study, schizophrenic patients were instructed to submit a weekly SMS 

questionnaire, and if any early warning signals were identified, the physician was notified by 

an email and accordingly the patient was contacted by phone to adjust the dose of 

antisychotic medications [160,161,162]. 20 studies in this category focused on one of the four 

main NCDs, only one of which was in a LMIC (Russia). Remaining studies focused on HIV, 

TB, obesity, mental health, and family health planning. 

 

4.2.3 Health promotion and raising awareness + SMS (HP+SMS) 

 

The majority of studies (n=56 out of 88) that fell under health promotion and raising 

awareness were SMS solutions, while remaining studies used phone calls, a combination of 

calls and SMS, multimedia messages, apps, or mobile internet. SMS messages delivered 

information to patients, acted as reminders to improve appointment and medication 

adherence, contained educational content to promote self-care, and took motivational formats 

to encourage healthy lifestyle behaviors. Educational, motivational, and reminder messages 

sometimes requested a response from patients providing answers to knowledge questions, 

confirming that preset behavioral goals had been met, or confirming taking their medication 

dose. Messageswerealsosometimestailoredtopatients’ages,stagesofillness,compliance

with behavioral goals, or stage of smoking cessation. An automatic scheduling and sending 

service or software was often incorporated, but sometimes messages were also manually 

initiated. 

 

In the CommCare study [163], lab results were delivered to participants via SMS messages 

that requested patients with abnormal results to return to care. SMS reminders were used in 

various countries (Brazil, China, UK, India, Spain) to remind patients to attend their clinic or 

follow-up appointments [164,165], their therapy sessions [166], their dental visits [167], or 

their hepatitis vaccination appointments [168]. In the APAS study [169], SMS reminders 

were sent to CHWs advising them to visit their assigned households to remind mothers and 

children of their clinic appointments. Reminders were also sent to women to perform breast 

self-examinations [170], attend their antenatal care (ANC) visits [171], or attend their 
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contraceptive injection appointments [172]. In the HTA-Alert study [173] and a Malaysian 

study [174], SMS messages were sent to remind patients to take their antihypertensive drugs 

and cardiac medications. Likewise, medication reminders were used to prompt patients to 

take their malaria pills [175], schizophrenia [176], asthma [177], or diabetes medications 

[178]. Reminders promoting healthy dietary behaviors [179], asthma management [180], and 

malaria case-management [181] were also sometimes sent in Korea, China, and Kenya 

respectively. 

 

Educational messages were sent to mothers to improve their prenatal knowledge [182,183], 

encourage them to take care of their children’s dental health [184], or increase their 

attendance of antenatal visits [185].  They were also used to provide sexual education [186], 

measure HIV knowledge [12,187], and encourage the uptake of HIV counseling and testing 

[188]. SMS queries with educational feedback were used to get patients discharged from the 

ED to pick up their antibiotic prescriptions [189]. The TExT-MED [190,191] and the 

CareSmarts [192] studies sent educational/motivational messages to patients to promote 

diabetes self-care. Another study in Iran sent diabetes educational messages on exercise, diet, 

diabetic medication, and self-monitoring of blood glucose levels to improve glycemic control 

and self-efficacy [193]. Educational messages were also sent to educate patients about their 

epilepsy [194], improve the quality of life of asthmatic patients [195], improve patient-

physician relationship [196], and provide information about iodine deficiency and 

consumption and proper storage of iodized salt [197]. 

 

Behavioral change messages were used in several studies to monitor nutritional and physical 

activity goals [198,199] and encourage weight loss [200,201,202,203]. They were also used 

to promote brisk walking [204] as well as physical activity for cardiac rehabilitation [205]. 

Motivational messages were used to promote medication adherence among HIV, mental 

illness, and asthmatic patients [206,207,208]; aspirin adherence among CVD patients [209]; 

and encourage family health planning via the use of contraception [210,211]. Tailored 

messages and personalized goal-specific prompts were used in the Sweet Talk study to 

promote diabetes healthy behaviors [212], while lifestyle modification messages were sent to 

pre-diabetics in China to decrease their risk of developing diabetes [213]. Messages aiming to 

decrease alcohol consumption were addressed by the TOPHAT-2 study [214], while those 

targeting tobacco use were included in the Stop My Smoking USA [215], TXT-2-Quit [216], 

and SMS-Turkey [217] studies. Smokers were sent SMS messages, tailored to their smoking 
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cessation stages, to support them quit or abstain from smoking and resist their craving 

episodes. It is worth noting that the four main NCDs were addressed by 17 studies in this 

category, yet only six of which were located in LMICs (5 in Asia and 1 in ME). The 

remainder of the 56 studies addressed communicable diseases, health behaviors, mental 

health, and obesity, among others. 

 

4.2.4 Health promotion and raising awareness + Apps (HP+app) 

 

App solutions comprised 13 of the 88 health promotion and raising awareness studies. Apps 

were installed on a smartphone, a tablet, or a PDA to educate or train patients and promote 

self-monitoring and healthy lifestyle behaviors. In Thailand, village health volunteers 

(VHVs) used educational material provided on a tablet to conduct presentations during their 

household visits, train mothers to address their child’s health, and promote behavioral change 

[218]. Likewise, CHWs in Bangladesh used the mPower app to guide their interviews with 

women and identify those with abnormal clinical breast examinations [219]. In Finland, 

working people used the Oiva app to learn skills related to mental wellness and receive 

exercises to relieve their daily life stress [220]. Diabetes diary apps were used in Norway and 

Italy to allow self-monitoring of blood glucose levels and promote healthy eating and 

physical activity [221,222,223]. Further, a home monitoring kit was provided to patients in 

Canada to record their weight, blood pressure, and blood glucose levels; and promote healthy 

aging [224].  

 

Behavioral change apps encouraged fruit and vegetable intake via daily morning alarm 

reminders [225], and promoted eating breakfast via positive and negative responses to 

submitted breakfast photos [226]. The UOIFit fitness application in Canada measured and 

counted exercises performed via a tracking software [227], while the Chick clique app in 

USA encouraged walking via entering and comparing pedometer steps among its group of 

users [228]. In Korea, the SmartDiet app provided personalized nutrition information, 

calculated the proper calorie and exercise level, and provided game-style guidance on how to 

control nutritional intake and exercise [229]. In the Netherlands, the MORE Energy app was 

used to support healthy behaviors and reduce sleep problems among airline pilots [230]. Only 

four studies in this category addressed one of the four main NCDs, and only one of which 

was in a LMIC (Bangladesh). Remaining studies addressed obesity, health behaviors, MCH, 

and stress.         
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4.2.5 Other application areas and technology combinations 

 

Studies in the area of communication and reporting were mostly conducted in LMICs (n=8 

out of 11 studies). Though a few studies used apps, the majority used SMS, phone calls, or a 

combination of both. Users of mhealth solutions in this category were mostly healthcare 

providers. CHWs used SMS or calls to report danger signs, patient adherence, or request 

information; and received medical advice, appointment reminders, and emergency assistance 

from district physicians [1,4,6,74]. In Project Mwana [75], health facilities used SMS to 

indicate to the lab that the blood samples had been packed and sent, while the lab sent them 

the results also by SMS when they were ready. In the World Vision Project [231], midwives 

received mobile phone calls to facilitate communication with gynecologists, and reduce 

maternal and infant mortality.CancerpatientsinNigeriaweregiventheironcologists’phone

numbers, and were asked to call anytime to seek medical advice [78]. App solutions were 

used to provide information exchange between healthcare providers [232,76], deliver video 

and image instructions to patients [79], and support CHWs in recording household data and 

managing referrals [77].  

 

In the data collection area, all studies were app solutions, with four out of six located in 

LMICs and led by healthcare providers. VHVs in Thailand used the mobile camera 

applicationtocaptureimagesofthemothers’logbooksandrecordimmunizationdata[80]. In 

the CommCare study [82], CHWs used a mobile app to calculate CVD risk and limit the 

errors that resulted from paper charts. CHWs in Kenya used an Android-based app to collect 

patients’ data during household visits [14], and midwives in Senegal utilized their mobile 

phones to collect maternal health data during their survey interviews with postpartum women 

[81]. Data collection apps were also used by patients to gather information about mood, 

activity, psychotic symptoms, and drinking episodes [233,234].  

 

Telemedicine solutions were all used by healthcare providers and delivered via 

videoconferencing, SMS, and apps. Two out of five studies were located in LMICs. In USA, 

Skype video sessions were held with patients in their home environment to help them cope 

with cancer pain [83]. Videoconferencing was also used in Sri Lanka to allow physicians in a 

general hospital deliver care to patients in a peripheral setting [2]. Likewise, the TeleMDID 

app in USA allowed communication between health staff at near site clinics with specialized 

staff (dermatologists) at far site clinics [84]. Remote centers in Cameroon sent patients' data 
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to the telemedicine center everyday via SMS, and received immediate real-time feedback via 

phone calls in urgent cases [85]. As a replacement to the PACS image viewer, physicians in 

the ResMD study used an app on a smartphone and a tablet to access patient images faster, 

particularly when away from the hospital [235]. 

 

Emergency medical care studies were all app solutions intended for ambulances, paramedics, 

and ED nurses; and one out of three studies was located in a LMIC. Tablets were used in 

ambulances in China and Japan to allow efficient sharing of information between the 

emergency personnel and the medical staff at the hospital, thus allowing for preparation of 

necessary interventions at the hospital while patients were still in the pre-hospital phase 

[86,87]. A smartphone app in USA was also used to allow paramedics to record audio/video, 

capture images, and collect basic patient information, then send them to the ED staff at the 

hospital via the mobile broadband network [88].  

 

Point of care support studies comprised two app solutions intended to support nurses and 

residents at the bedside. A tablet system was used in Italy to monitor the administration of 

chemotherapy medications in the hospital, and verify that the right drugs were being 

administered to the right patients in the right sequence [89]. A smartphone app was also used 

in USA to assist healthcare providers in gathering stroke patients’ data necessary to

determine their candidacy for t-PA, and assist residents in optimizing the completeness and 

efficiency of their stroke evaluations and case presentations to staff neurologists [90]. None 

of the two studies took place in a LMIC. 

 

Decision support was addressed by two studies, one of which took place in a LMIC. Both 

studies were app solutions intended for use by healthcare providers. The Vision Care app 

allowed for patient data entry via drop-down lists to minimize errors, and provided decision 

support to field workers, irrespective of their skills, during patient counseling at checkup 

camps [91]. The other study included a diabetes app comprising a patient-coaching system 

and provider clinical decision support [236]. 

 

4.2.6 Diabetes studies 

 

The 51 studies that focused on diabetes mostly fell under the area of health monitoring and 

surveillance (n=36), of which 16 studies used smartphone/PDA apps and 14 studies used 
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SMS messages.  Remaining six studies incorporated phone calls, a combination of SMS and 

calls, pager text messages, or a combination of app and SMS. App solutions acted as diaries 

that most commonly involved transferring glucometer readings via Bluetooth into an app, 

which then sent them to a server where they were made available to physicians via a web 

application. Accordingly, physicians sent their medical feedback and alerts to patients. SMS 

solutions mostly involved entering blood glucose (BG) data into a website or transferring it to 

a server where it was available to physicians, and medical advice was sent accordingly via 

SMS. Health promotion and raising awareness was covered by 14 studies, of which eight 

studies used SMS while three studies employed apps. The remaining three studies used IVR 

calls, a mobile website, and video messages. SMS solutions involved promoting healthy 

behaviors such as maintaining a proper diet and an exercise schedule, and increasing 

motivation to perform self-care and meet behavioral goals. App solutions included food and 

physical activity diaries as well as carbohydrate intake calculation features.      

 

Both SMS and app solutions were rarely found in LMICs (3 SMS to 1 app), yet they were 

equally observed in developed countries (n=19 each). Further, SMS was more frequently 

used for health promotion and raising awareness while the use of apps slightly exceeded SMS 

for health monitoring and surveillance. HbA1c was the most common outcome in diabetes 

studies, appearing in 35 studies as primary and in eight other studies as secondary. Other 

clinical outcomes included blood glucose levels, lipid profiles, blood pressure, and body 

weight. Most commonly appearing non-clinical outcomes included treatment and medication 

adherence, diabetes self-efficacy, diabetes knowledge, quality of life, frequency of ED visits 

or hospitalizations, and patient satisfaction. Self-management behaviors were also often 

addressed as primary or secondary outcomes, with behaviors such as healthy eating, physical 

activity, and medication taking mostly coupled with HbA1c, while those such as frequency of 

BG measurement and foot checking possibly appearing independently. Feasibility, 

acceptability, and usability were included in seven studies as primary outcomes, yet with 

secondary clinical or non-clinical outcomes that indicated preliminary efficacy or 

effectiveness. 

 

4.3 Results of preparation & trial development 

 

Based on initial literature results as well as meetings and calls held, the study was planned to 

address diabetes education using SMS messages. Most previous diabetes studies appearing in 
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those results addressed HbA1c as their primary outcome, while others addressed medication 

adherence, patient confidence, and patient satisfaction. Of the studies that focused on HbA1c, 

sample sizes ranged from 34 to 92 participants for periods of three, six, or 12 months. The 

message frequencies ranged from 1-12 messages/week, and they were usually expected to 

cause a 1% drop in the mean HbA1c value after the study period. Outcome assessments were 

conducted with pre-post tests and interviews, questionnaires, or recognized instruments and 

scales. Examined previous studies were a subset of the updated literature results whose 

characteristics are presented in Appendix A. 

 

For the study, HbA1c was chosen as the primary outcome and the rest were considered 

secondary. Though a 6-month time frame seemed favorable, the period of the study was set to 

three months due to time and budgetary constraints. The diabetes specialist also confirmed 

that three months were sufficient to observe drops in HbA1c that are even higher than 1%, 

provided that participants were closely monitored. Therefore, a daily message frequency was 

selected in order to maintain contact with patients and keep them waiting for and expecting 

the messages every day at the same hour. Further, patients were asked to check their blood 

sugar levels at least once a week either by coming to the clinic, visiting a nearby pharmacy, 

or using their own glucometer at home. A detailed study protocol is presented in Appendix B. 

 

4.4 Results of trial implementation 

 

4.4.1 Participant flow 

 

353 patients were assessed for eligibility during both the recruitment (April - October 2014) 

and replacement (November 2014 - March 2015) periods. 206 were excluded as 179 did not 

have diabetes and 27 did not sign the informed consent form. The remaining 147 patients 

were enrolled for the study. The recruitment flowchart is shown in Figure 4.4. 

 

Through the end of the baseline interviews, we excluded five more patients for being 

misdiagnosed with diabetes, and observed a series of dropouts that caused the loss of 52 

patients. Though a surprisingly high and unexpected dropout percentage at the time, the 

reasons were not due to loss of interest in the study. They were mainly because patients had 

to wait 3-6 months since initial recruitment to be contacted for the interviews, a period during 
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which their living conditions and social circumstances had changed. 14 patients had their 

phones off or did not answer their phones despite several trials via calls and SMS messages; 

13 indicated they were on travel, living too far, or had relocated to another city; 12 failed to 

attend their appointments; eight mistook while writing their phone numbers at the time of 

enrollment; two indicated not feeling well due to surgery or pregnancy/illness and therefore 

could not make it to the interview; two passed away; and one did not give a reason. A total of 

90 patients attended the baseline interview, completed the pre-study questionnaire, and were 

randomized to a control (n=45) and an intervention (n=45) group. 

 

 

Figure 4.4: Recruitment flowchart 

 

Between March 1st and March 15th 2015, 40 intervention and 42 control patients completed 

the HbA1c baseline tests and received the instruction booklet and the monitoring table. Of the 

Screened for eligibility  

(n=353) 
 

Excluded (n=206) 
Did not have diabetes (n=179) 
Did not provide informed consent (n=27) 

Enrolled 

(n=147) 

Attended initial interview/completed 

pre-study questionnaire 

(n=90) 

Attended baseline testing (n=82) 
Intervention (n=40) 
Control (n=42) 

Randomized (n=90) 
Intervention (n=45) 
Control (n=45) 

Dropped out (n=8) 
On travel/relocated (n=3) 
Failed to attend (n=3) 
Did not pickup (n=2) 

Attended final interview, post-study 

questionnaire, and testing (n=73) 
Intervention (n=34) 
Control (n=39) 

Dropped out (n=9) 
Failed to attend (n=4) 
Changed phone number (n=1) 
Died (n=1) 
Foot amputation (n=1) 
Arm injury (n=1) 
Out of town (n=1) 
 

Analyzed (n=73) 
Intervention (n=34) 
Control (n=39) 

Dropped out (n=52) 
Did not pickup/phone off (n=14) 
Living far/relocated/on travel (n=13) 
Failed to attend (n=12) 
Incorrect phone number (n=8) 
Not feeling well (n=2) 
Died (n=2) 
Did not provide reason (n=1) 

Excluded for false diagnosis  

(n=5) 
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eight dropouts, three indicated they were on travel or had relocated to another city, three 

failed to attend their appointments, and two did not answer their phones. At endpoint, six 

intervention and three control patients were additionally lost and failed to attend the final 

HbA1c test. Of the six intervention patients, four failed to attend their appointments despite 

several calls and SMS messages, one changed their phone number, and one passed away. Of 

the three control patients, one had a foot amputation and could not come to the appointment, 

one had an arm injury, and one was out of town. A total of 34 intervention and 39 control 

patients attended the final interview, completed the post-study questionnaire, took the final 

HbA1c test, and returned their monitoring table. All 73 patients were included in the 

statistical analysis. 

 

4.4.2 Participant characteristics 

 

Baseline demographic and clinical characteristics of patients that completed the study and 

were included in the analysis (n=73) are shown in Table 4.1. Although not part of the 

inclusion criteria, all participants were Type 2 diabetics. For both groups, most patients were 

in their 50s and slightly over 50% were female (23 control and 18 intervention patients). On 

the social level, most group participants were married, employed, educated enough to read 

Arabic, could open and read SMS messages on their own, and could afford buying their 

diabetes medications either at their own expense or with their health insurance plan. The 

intervention group had a somewhat higher percentage of employed participants with jobs on 

the university campus. Concerning medical history, a few patients from each group indicated 

suffering other chronic diseases such as hypertension, asthma, allergy, or heart or bone 

problems. The majority of group participants were already having some level of diabetes 

complications such as numbness in legs and feet (neuropathy), weak eye sight or cataract, 

heart disease, or kidney problems. Very few patients had received diabetes education as part 

of their nursing job in the hospital or at workshops held by MUST or Sukkar Mazboot. The 

majority had had diabetes for more than a year with an average of 5.63 and 7.99 years for 

control and intervention patients respectively.  

 

In the lifestyle and monitoring category, all control and 90% of intervention group smokers 

indicated they wished to quit. Both group participants were very similar in their average rates 

of lifestyle behavior such as frequency of blood glucose measurement, physical activity, 

following a healthy diet, visiting their doctors, and taking their medications on time. These 
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behaviors were scored using the 5-point scale SCI, with 5 indicating the highest and most 

optimal rate, and 1 indicating the lowest or non-existing rate. Only six control and four 

intervention patients indicated testing their blood glucose on a weekly basis, while 18 control 

and 13 intervention patients indicated walking a minimum of 30 minutes a day. Further, only 

11 control and nine intervention patients indicated having a regular schedule for seeing their 

diabetes doctor, while remaining patients only visited their doctors when not feeling well or 

not at all. Nearly half the participants of each group were comfortable with their body weight, 

while the majority of remaining patients wished to lose weight. Most participants had a low 

level of satisfaction with their diabetes doctor, and very few were satisfied with their own 

diabetes control. Clinical factors such as HbA1c values, blood sugar levels, and body weight 

were similar among both groups. 

 

Table 4.1: Participants’baselinedemographicandclinicalcharacteristics(n=73) 

Characteristic 
Control  

(n=39) 

Intervention  

(n=34) 

Personal:   

Age (years) 51.77 + 9.68 51.24 + 8.66 

Sex (female) 23 (59) 18 (53) 

   

Social:   

Married 32 (82) 30 (88) 

Employed 23 (59) 27 (79) 

University/hospital employee 13 (56) 19 (70) 

Can read 28 (72) 28 (82) 

SMS familiar 27 (69) 25 (73) 

Can afford medications 32 (82) 33 (97) 

   

Medical History:   

Diabetes years (>1) 32 (82) 29 (85) 

Type 2 diabetes 39 (100) 34 (100) 

On insulin 7 (18) 7 (21) 

Hypertensive 18 (46) 12 (35) 

Other chronic diseases 12 (31) 10 (29) 

Suffer diabetes complications 31 (79) 28 (82) 

Suffered diabetic coma in last 3 months 5 (13) 5 (15) 
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Characteristic 
Control  

(n=39) 

Intervention  

(n=34) 

Hospital/ER in last 3 months 5 (13) 4 (12) 

Received diabetes education 2 (5) 4 (12) 

   

Lifestyle & Monitoring:   

Smokers 6 (15) 10 (29) 

Smokers wishing to quit 6 (100) 9 (90) 

Average frequency of blood glucose measurement (SCI, 5) 2.28 + 1.15 2.38 + 0.95 

Glucometer at home 12 (31) 15 (44) 

Average rate of physical activity (SCI, 5) 3.79 + 1.70 3.76 + 1.60 

Average rate of following a healthy diet (SCI, 5) 1.64 + 1.18 1.76 + 1.13 

Average commitment to visiting diabetes doctor (SCI, 5) 1.59 + 1.19 1.65 + 1.25 

Average rate of adherence to medication times (SCI, 5) 3.90 + 1.21 3.94 + 1.20 

Perform daily feet check 27 (69) 26 (76) 

Satisfied with body weight 16 (41) 16 (47) 

Satisfied with own diabetes control 5 (13) 4 (12) 

Satisfied with follow-up & communication with diabetes 

doctor (5) 

2.27 + 0.52 2.38 + 0.52 

   

Clinical:   

HbA1c (%) 9.53 + 2.78 9.78 + 2.53 

Random blood glucose (mg/dl) 220.46 + 103.39 242.32 + 95.12 

Weight (Kg) 89.9 + 17.8 85.9 + 13.8 

   

*Data are presented as Mean + SD or Number of Patients (%)   

 

4.4.3 Main outcome findings 

 

Over 12 weeks, a total of 3880 SMS messages were sent from “DiabAwPro”. Each

intervention group patient received 97 messages, comprised of 84 educational and 12 

reminder messages in addition to one welcome message. At baseline, no significant 

differences were observed between groups in main outcome measures or stratification factors 

(p = 0.587, 0.604, 0.709, and 0.686 for age, sex, diabetes years, and SMS familiarity 

respectively), thus indicating successful randomization. The primary outcome, the change in 

HbA1c from baseline, did not differ significantly (Δ 0.290; 95% CI -0.402 to 0.983; p=0.406) 
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between groups after three months, demonstrating an unadjusted mean drop of -0.69% and -

1.05% in the control and intervention group respectively. However, 16 intervention patients 

managed to achieve the targeted 1% drop as opposed to only six controls, suggesting a clear 

relationship between belonging to one of the study groups and accomplishing a 1% HbA1c 

drop (chi-square=8.655; df=1; p=0.003).   

 

All secondary outcomes appeared to distinguish the intervention group after three months. 

Mean blood sugar levels decreased by 19 mg/dl among control patients and by 61 mg/dl 

among intervention patients. The average body weight showed a small drop of 0.5 Kg in the 

control group as opposed to 1.3 Kg in the intervention group. Treatment adherence improved 

slightly among control patients and considerably among intervention patients. No change in 

medication adherence was observed in the control group while a considerable improvement 

wasnoticed in the intervention group.Patients’ confidence in their ability tomanage their

disease slightly declined in the control group but notably improved among intervention 

patients.Compared to thepatients’ level of confidence in theirhealthcareprovidersbefore

the study, confidence in the diabetes program was substantially higher in both groups, with a 

slight advantage for intervention patients. Diabetes knowledge increased to a greater extent 

among intervention group patients compared to control patients. 

 

From baseline to endpoint, four patients in the control group were admitted to the emergency 

room due to their diabetes as opposed to none in the intervention group. Both groups showed 

great improvement in their average frequency of blood glucose measurement, which was set 

to weekly as recommended by the diabetes specialist and scored 4 on the SCI scale. The 

number of patients that achieved the weekly check drastically increased, leaving only five 

intervention vs. 13 control patients not complying at three months. The average rate of 

regular activity slightly declined for the control group but considerably improved for the 

intervention group, with 13 additional intervention patients reporting walking at least 30 

minutes a day as opposed to only two controls. Patients’ satisfaction with follow-up and 

communication with the program was remarkable for both groups at three months, highly 

exceeding their satisfaction scores with their healthcare providers before the study. All 

participants indicated high level of satisfaction with the program, expressed interest to remain 

in the program should it continue to operate, said they would recommend it to others, and 

believed it could improve the hospital’s reputation. The main findings of the study are 

detailed in Table 4.2. 
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Table 4.2: Intervention effects on primary and secondary outcomes, self-management 

behaviors, and education items 

 BASELINE ENDPOINT (3 MONTHS) 

Outcome 
Control 

(n=39) 

Intervention 

(n=34) 
P 

Control 

(n=39) 

Intervention 

(n=34) 
P 

Primary Outcome 

HbA1c (%) 9.53 + 2.78 9.78 + 2.53 0.690 8.84 + 2.40  8.73 + 1.98  0.838 

Change 

in HbA1c 

from 

baseline  

Unadjusted 

mean 

- - - 

-0.696 -1.053 0.454 

Adjusted 

mean 
-1.389 -1.679 0.406 

Patients that 

achieved at least 1% 

HbA1c drop 

- - - 6 (15) 16 (47) 0.003 

Secondary Outcomes 

Random blood 

glucose (mg/dl) 

220.46 + 

103.39 

242.32 + 

95.12 
0.353 

200.72 + 

87.43  
181.18 + 65.12  0.288 

Weight (Kg) 89.9 + 17.8 85.9 + 13.8 0.287 89.4 + 18.1  84.6 + 14  0.215 

Treatment 

adherence (SCI), (5) 
2.23 + 0.51 2.23 + 0.53 0.995 2.52 + 0.49 3.42 + 0.48 <0.0001 

Medication 

adherence (Morisky), 

(4) 

2.74 + 0.99 2.74 + 1.19 0.974 2.74 + 1.07 3.76 + 0.55 <0.0001 

Diabetes self-efficacy 

(patient confidence), 

(5) 

2.82 + 0.41 2.88 + 0.43 0.576 2.68 + 0.33 3.51 + 0.39 <0.0001 

Patients’ confidence 

in HP/program, (5) 
2.44 + 0.72 2.59 + 0.74 0.377 4.03 + 0.28 4.21 + 0.48 0.059 

Diabetes knowledge, 

(1) 
0.29 + 0.20 0.35 + 0.23 0.278 0.34 + 0.21 0.73 + 0.18 <0.0001 

Patients not 

admitted to 

ER/hospital in last 3 

months 

34 (87) 30 (88) 1.000 35 (90) 34 (100) 0.118 
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 BASELINE ENDPOINT (3 MONTHS) 

Outcome 
Control 

(n=39) 

Intervention 

(n=34) 
P 

Control 

(n=39) 

Intervention 

(n=34) 
P 

Average frequency of 

blood glucose 

measurement, (5) 

2.28 + 1.15 2.38 + 0.95 0.688 3.21 + 1.28 3.88 + 0.77 0.007 

Patients that 

checked blood 

glucose at least once 

a week 

6 (15) 4 (12) 0.742 26 (67) 29 (85) 0.065 

Exercise (patients 

that walked at least 

30 mins/day) 

18 (46) 13 (38) 0.495 20 (51) 26 (76) 0.026 

Average rate of 

regular activity, (5) 
3.79 + 1.70 3.76 + 1.60 0.938 3.77 + 1.75 4.74 + 0.86 0.004 

Patient satisfaction 

with follow-up & 

communication with 

HP/program, (5) 

2.27 + 0.52 2.38 + 0.52 0.360 4.03 + 0.28 4.21 + 0.48 0.059 

General patient 

satisfaction with 

program 

100% of patients indicated general satisfaction with the program, said they 

would stay enrolled should the program continue, and said they would also 

recommend it to others.  

Healthcare 

provider’s reputation 
100% of patients believed the program could improve the hospital’s reputation. 

Other Self-management behaviors 

Smokers/patients 

that reduced or 

stopped smoking 

6(15) 10(29) 0.148 3 (50) 8 (80) 0.299 

Patient commitment 

to seeing their 

doctors at preset 

times, (5) 

1.59 + 1.19 1.65 + 1.25 0.842 1.33 + 0.93 2.26 + 1.67 0.006 

Results recording, (5) 1.38 + 1.02 1.41 + 1.16 0.915 2.90 + 1.94 4.09 +  1.42 0.004 
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 BASELINE ENDPOINT (3 MONTHS) 

Outcome 
Control 

(n=39) 

Intervention 

(n=34) 
P 

Control 

(n=39) 

Intervention 

(n=34) 
P 

Adherence to 

medication times, (5) 
3.90 + 1.21 3.94 + 1.20 0.878 3.90 + 1.23 4.76 + 0.78 0.001 

Adherence to insulin 

dose adjustment, (5) 
1.14 + 0.38 1.50 + 0.84 0.368 1 2 + 1.53 0.134 

Adherence to follow-

up tests, (5) 
1.18 + 0.68 1.21 + 0.64 0.866 1.15 + 0.67 1.74 + 1.05 0.008 

Patients that 

performed daily foot 

check and care 

27(69) 26(76) 0.489 31(79) 34(100) 0.006 

Patients satisfied 

with their diabetes 

control 

5(13) 4(12) 1.000 8(20) 14(41) 0.055 

Adherence to 

following healthy 

diet, (5) 

1.64 + 1.18 1.76 + 1.13 0.650 2.31 + 1.62 3.35 + 1.57 0.007 

Adherence to 

carrying a strong-

acting sugar, (5) 

2.10 + 1.62 2.41 + 1.84 0.448 2.41 + 1.80 2.97 + 1.88 0.199 

Confidence in ability 

to know when it is 

necessary to see the 

doctor, (5)  

2.51 + 0.64 2.53 + 0.79 0.921 2.26 + 0.50 3.06 + 0.81 <0.0001 

Education Items 

Patients aware of 

side effects of their 

medications  

2(5) 2(6) 1.000 1(3) 14(41) <0.0001 

Patients aware of 

diabetes 

complications 

13(33) 16(47) 0.232 17(44) 32(94) <0.0001 

Patients aware of 

follow-up tests 
4(10) 6(18) 0.499 5(13) 28(82) <0.0001 
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 BASELINE ENDPOINT (3 MONTHS) 

Outcome 
Control 

(n=39) 

Intervention 

(n=34) 
P 

Control 

(n=39) 

Intervention 

(n=34) 
P 

Patients aware of 

healthy diet 
15(38) 16(47) 0.459 24(61) 34(100) <0.0001 

Patients aware of 

physical activity 

benefits 

18(46) 16(47) 0.938 22(56) 32(94) <0.0001 

*Data are presented as Mean + SD or Number of Patients (%) unless otherwise specified  

ER: Emergency room; HP: Healthcare provider 
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5 DISCUSSION 

 

5.1 Literature observations, study distributions, and limitations 

 

5.1.1 Observations 

 

The literature results complied to a great extent with the preliminary findings of the review in 

2013 [237], which indicated that the two most popular application areas were health 

promotion and raising awareness and health monitoring and surveillance. Moreover, they 

indicated that SMS solutions were highly exceeding apps in LMICs and mostly associated 

with health promotion and raising awareness, while app solutions were as common as SMS in 

developed countries and mostly linked with health monitoring and surveillance. The findings 

showed, however, that most diabetes solutions were complex and required two-way 

communication via expensive smartphones, measurement devices, and/or access to a website; 

thus revealing a gap in using simple one-way SMS technology for diabetes management, and 

a deficiency in diabetes applications in LMICs. On the other hand, the results contradicted the 

findings of the WHO report, which marked health call centers as the most commonly used 

initiative among Member States, and surveillance and raising awareness as the least 

commonly used [7]. This, however, may be due to the fact that I only included studies that 

were already piloted and evaluated, while the WHO report involved any mHealth initiatives 

reported by Member States regardless of how developed they were. The report also mainly 

focused on government programs while this review retrieved clinical studies present in the 

mHealth literature, thus suggesting a gap between national initiatives and scientific studies. 

An advantage of the updated review is in the broadness of its results. Unlike most other 

reviews, I did not focus on a location, application area, disease, or technology type. However, 

since the aim was to identify the most appropriate combination for LMICs, I divided the 

results into smaller categories and reported the characteristics of the most popular ones. 

 

The review identified eight mHealth application areas and seven technology types, the 

majority of which were health monitoring and surveillance, health promotion and raising 

awareness, SMS messages, and smartphone/PDA apps respectively. Remaining mHealth 

areas and technologies did not receive as much attention, which indicates greater potential for 

success of mHealth solutions combining one of the two popular areas with one of the two 
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most common technologies. Participants’ opinions of mHealth solutions were generally

positive, yet they sometimes thought more incentives were needed to keep them motivated. 

Patient satisfaction with the interventions offered was commonly based on how much they 

enjoyed using the solution, whether they would like to continue using it, and whether they 

would recommend it to others. Some studies also checked if their participants could easily 

use the solution; if they found it helpful, useful, and understandable; and whether they 

preferred it to traditional methods. 

 

Despite their intended benefits, studies in the literature suffered from a number of limitations, 

most commonly small sample sizes and short study durations. Accordingly, some studies 

failed to detect significant characteristics due to insufficient statistical power. Other studies 

were uncontrolled or used a historical control group, thus raising comparability concerns and 

requiring an RCT to confirm their findings. Recruitment sometimes occurred at a single site, 

or focused on a certain population or group of patients such as men, women, highly educated 

individuals, employees of a certain workplace, ED patients, university students, elderly 

individuals, or veterans; thus producing samples that were not representative of the entire 

population, andlimitingthegeneralizabilityofthestudy’sfindings. Some studies also lacked 

strict randomization or randomized their groups within the same organization, leading to 

contamination between study groups. The reliance on self-reports and rating outcome 

measures using questionnaires may have raised the potential for errors in self-reported data, 

whereas high dropout rates may have led to imbalanced study groups or observed differences 

between baseline and follow-up samples. 

 

The majority of diabetes studies showed improvement in HbA1c in the mHealth group over a 

control group, or compared to the time before the intervention was applied. However, the 

difference between groups was rarely significant, mostly due to small sample sizes associated 

with insufficient statistical power, short study durations, or high dropout rates. Some studies 

experienced improvements that appeared to be significant, yet they were designed to test the 

feasibility of the solution and not to detect statistical differences. In the few studies (n=11) 

that observed significant changes, statistical significance was more commonly found in the 

reduction in HbA1c values of intervention groups or the increase in the number of patients 

achieving normal HbA1c from baseline to endpoint, compared to non-significant changes in 

controls. Such studies had durations of three, six, or 12 months; and the majority used SMS 

messages (n=7) to deliver the mHealth intervention, with either a daily sending frequency or 
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one to four times a week. Further, the majority were RCTs (n=9) in the area of health 

monitoring and surveillance, with sample sizes ranging from 19 to 215 patients. Out of 11 

studies, three were identified in LMICs, namely China, India, and Iran. No clear differences 

were observed between the characteristics of studies that achieved significance and ones that 

did not, except that some SMS studies which failed to reach significance sent as many as two 

messages/day or as few as one message every two weeks. Such SMS frequencies may have 

been disturbing to patients or insufficient to keep them motivated. It is also worth mentioning 

that most app studies (n=14 out of 17) did not achieve significance. Otherwise, I could not 

determine clear reasons why or when significance could be achieved, thus further research in 

this direction is recommended. 

 

5.1.2 Study distributions 

 

In terms of the overall amount of studies conducted, the review established that HICs are 

vastly surpassing LMICs; with the number of studies in the former exceeding double that in 

the latter. Of 210 studies, 149 were based in HICs as opposed to 61 in LMICs. SMS messages 

and smartphone/PDA apps are the most popular mHealth technology types.  They were 

almost equally used in developed countries, comprising 64 SMS and 61 app studies. In 

LMICs, however, the use of SMS messages highly exceeded that of smartphone/PDA apps, 

with 30 studies incorporating SMS vs. only 10 incorporating apps. Although this could 

indicate a deficiency in using apps in LMICs, it also shows higher suitability of SMS 

messages in the developing world, particularly in terms of usability and acceptability. 

Likewise, though the number of studies across the four popular application area/technology 

combinations always favored HICs, the presence of SMS solutions in LMICs considerably 

exceeded that of app solutions (27 to 3 studies), while in HICs the amount of app solutions 

nearly reached that of SMS solutions (49 to 64 studies). The case was similar for NCD 

studies in LMICs (7 SMS to 2 app solutions), yet showed no advantage for SMS solutions in 

HICs (30 app to 30 SMS studies). 

 

Although eight different mHealth application areas were identified, 44.3% of studies 

addressed health monitoring and surveillance, 41.9% targeted health promotion and raising 

awareness, while only 13.8% belonged to the remaining six application areas. The dominance 

of these two areas over the others indicates their higher potential success, yet also proposes a 
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deficiency in studies addressing any of the remaining areas, particularly decision and point of 

care support. For the rarely targeted application areas, Table 5.1 shows low differences 

between the amounts of studies conducted in LMICs as opposed to those located in 

developed countries, sometimes even favoring LMICs. However, for the most popular 

application areas and the four application area/technology type combinations, such variations 

were considerably higher, even after restricting to studies that targeted NCDs. For instance, 

28 HM+app studies focused on NCDs, only 3.6 % of which were located in LMICs. 

Likewise, the percentages for HM+SMS, HP+SMS, and HP+app studies were 5%, 35.3%, 

and 25% respectively. These differences indicate a demand for more NCD studies in LMICs, 

with SMS technology and health promotion showing more promise for acceptance. 

  

Table 5.1: Study distributions among high and low and middle income countries 

Application area/technology type/disease 

combinations 

LMICs HICs 

Studies Countries Studies Countries 

Health promotion and raising awareness (n=88) 33 16 55 16 

HP+SMS (n=56) 22 12 34 12 

HP+SMS focused on main 4 NCDs (n=17) 6 4 11 6 

HP+app (n=13) 2 2 11 9 

HP+app focused on main 4 NCDs (n=4) 1 1 3 4 

Health monitoring and surveillance (n=93) 12 10 81 21 

HM+SMS (n=35) 5 4 30 11 

HM+SMS focused on main 4 NCDs (n=20) 1 1 19 8 

HM+app (n=39) 1 1 38 13 

HM+app focused on main 4 NCDs (n=28) 1 1 27 12 

Communication and reporting (n=11) 8 7 3 2 

Data collection (n=6) 4 4 2 1 

Telemedicine (n=5) 2 2 3 1 

Emergency medical care (n=3) 1 1 2 2 

Point of care support (n=2) 0 0 2 2 

Decision support (n=2) 1 1 1 1 

Diabetes Studies 

Health promotion and raising awareness (n=14) 4 4 10 6 

HP+SMS (n=8) 3 3 5 2 

HP+app (n=3) 0 0 3 4 

Health monitoring and surveillance (n=36) 4 4 32 12 
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Application area/technology type/disease 

combinations 

LMICs HICs 

Studies Countries Studies Countries 

HM+SMS (n=14) 0 0 14 5 

HM+app (n=16) 1 1 15 9 

*Data are number of studies or countries 

 

We also must not overlook the fact that even in categories that showed relatively high 

percentages of studies in LMICs, many studies took place in the same countries or continents, 

thus demonstrating limited spread of mHealth studies among LMICs compared to HICs. This 

becomes particularly clear when comparing the incidence of popular application areas in the 

main continents of HICs to LMICs. For instance, in HICs, health promotion and raising 

awareness studies (n=55) were closely distributed among North America (45.4%) and Europe 

(36.4%), whereas studies in LMICs (n=33) were highly concentrated in Asia (57.6%) 

compared to Africa (27.3%). Likewise, the concentration of health monitoring and 

surveillance studies in HICs (n=81) was shared by North America (45.7%) and Europe 

(34.6%), whereas LMIC studies (n=12) in Africa (41.7%) fairly surpassed Asia (25%). 

Remaining proportions in less addressed regions such as Australia, South America, and the 

Middle East showed relatively fewer variations. Table 5.1 may indicate at the first glance a 

deficiency in health monitoring solutions in LMICs. However, based on the characteristics 

and technologies needed for studies under this area such as internet access, expensive 

smartphones, mobile broadband, bidirectional communication, patient monitoring devices, 

and technology familiarity; such solutions may not be applicable or successful in LMICs. In 

contrast, health promotion solutions, particularly the ones using SMS, were more likely to be 

found in LMICs as they made use of existing infrastructure, were relatively inexpensive, and 

required the most basic technology familiarity and types of phones.   

 

The spread of mHealth was similarly limited across the four application area/technology 

combinations, which comprised 30 studies in 15 LMICs. Asian countries were the most 

dominant, with 43.4% of studies taking place in the Asian continent, 33.3% in Africa, 10% in 

South America, 10% in the Middle East, and 3.3% in Europe. The same dominance was 

observed for NCD studies (n=9) conducted across six LMICs, with seven studies taking place 

in Asia vs. only one study in each of the Middle East (Iran) and Europe. It is not surprising 

that Africa and South America did not appear in these categories since the focus there is more 

on communicable diseases such as HIV and TB, in addition to other application areas such as 
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data collection and communication and reporting. It is also not surprising that Europe had a 

minimal number of LMIC studies. However, in Middle Eastern countries, where the WHO 

EMR statistics indicate high prevalence of NCDs, the difference is shocking. 

 

Among the four main NCDs, mHealth studies most commonly addressed diabetes (n=51), 

followed by CVDs (n=24), respiratory diseases (n=9), and cancer (n=5). The amount of 

studies in LMICs still favored diabetes (n=8), trailed by CVDs (n=5), cancer (n=3), and 

respiratory diseases (n=1). In the Middle East, all four NCDs seemed to be inadequately 

addressed, with only two diabetes studies located in Iran, while studies for other NCDs were 

not identified in the region. However, diabetes was the most recommended for my clinical 

study through meetings with health professionals due to its high prevalence in the EMR. 

 

Diabetes studies equally used SMS and apps in HICs (n=19 each), whereas in LMICs, both 

technology types were rarely employed (3 SMS vs. 1 app). Similar to previous observations, 

the number of diabetes studies always favored HICs across the four application 

area/technology combinations (Table 5.1). However, the category that contained the most 

number of studies in LMICs was HP+SMS (n=3), followed by HM+app (n=1), HM+SMS 

(n=0), and HP+app (n=0). Further, these categories only involved one diabetes study in the 

Middle Eastern region while all remaining studies were located in Asia (India and China). 

Even on a smaller scale, this maintains the dominance of the Asian region among diabetes 

studies as well, and shows deficiency of diabetes solutions in a region with high diabetes 

prevalence. As the challenges of app and health monitoring solutions in LMICs have already 

been expressed, HP+SMS appears to be the more promising combination for diabetes. 

 

5.1.3 Limitations of the literature review 

 

Although the literature search yielded a variety of publications and contained papers that 

dated back to 2001, the search terms and queries may not have been broad enough to retrieve 

articles that were published before the term mHealth came to use. Further, only two databases 

were searched and the websites of ministries of health or telecommunications were not 

examined, which may have limited the selection of relevant studies, particularly in LMICs. 

The choice of IEEE Xplore may have also limited the retrieval of relevant publications, as the 

majority of IEEE articles focused on solution design and development rather than clinical 
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impacts, which eventually led to their exclusion. Despite performing cross-referencing, 

particularly on review papers, the reference lists of included articles were not completely 

examined. Thus, some eligible publications may have been overlooked. Finally, the review 

did not strictly follow the PRISMA guidelines as it was conducted by only one researcher.  

 

5.2 Study outcomes vs. previous studies 

 

The study aimed to assess the impact of diabetes educational text messages on the health and 

quality of life of diabetics in Egypt, and encourage them to self-manage their disease using 

SMS technology. Intervention patients received an instruction booklet as well as daily 

educational and weekly reminder messages to better control their diabetes. Control patients 

received the same booklet but no SMS messages. Patients in both groups took an HbA1c test 

at the beginning and end of the study period. They were also asked to measure their blood 

glucose once a week and record their readings into a monitoring table over 12 weeks. The 

primary outcome was the change in HbA1c levels, expected to be greater among intervention 

patients at the end of the study. Secondary outcomes included blood glucose levels in 

addition to treatment and medication adherence, diabetes self-efficacy, rate of hospital/ER 

visits, frequency of blood glucose measurement, among others. 

 

Based on the opinion of local doctors, patients needed to undertake healthy eating, regular 

physical exercise, and high rates of medication adherence in order to achieve better glycemic 

control. However, eating healthy, being physically active, and taking medications on time are 

only a subset of various self-management behaviors that diabetic patients need to maintain. 

Others include regular blood glucose monitoring, results recording, regular visits to diabetes 

doctor, commitment to diabetes follow-up tests, regular foot-checking, knowing what to do in 

cases of hypo- or hyperglycemia, knowing when it is necessary to see the doctor, quitting or 

reducing smoking, adjusting insulin dosage based on blood glucose readings and food intake, 

and always carrying a strong-acting sugar. At the time of preparation for this study, I was not 

able to identify other studies that addressed all these factors together. Studies usually focused 

on one or some of these behaviors or on glycemic control and its associated behaviors.    

 

In a study in the Netherlands, that used SMS reminders to improve medication adherence 

over a period of six months, intervention patients took significantly more medication doses 
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than control patients (50% vs. 39% within a 1-hour window and 81% vs. 70% within a 4-hour 

window) and had a 5% lower rate of missing their doses [238]. In another study in the US, 

SMS messages were sent to a group of 18 patients for one month, addressing medication 

adherence and self-management behaviors such as foot checking and blood glucose 

monitoring. Missed medication doses significantly decreased from 1.6 to 0.6 per week, and 

diabetes self-efficacy significantly increased during the study (p=0.002). Further, 89% of 

patients indicated increased frequency of foot self-examinations [137].  

 

In Iran, a study showed that SMS messages were as effective as telephone calls in monitoring 

77 Type 2 diabetic patients. SMS group patients (n=38) received four messages per week on 

diet, exercise, medication taking, and frequent self-monitoring of blood glucose levels; and 

achieved 1.01% drop in the mean HbA1c level at three months. Telephone group patients 

(n=39) achieved almost the same result (0.93% drop), yet the calls required more time and 

money than the SMS messages. No results were reported on diet, exercise, medications, or 

other self-management behaviors [239,240]. Another study in Iran assessed the impact of 

educational SMS messages on glycemic control, diabetes self-efficacy, and diabetes 

knowledge. After 12 weeks, intervention patients (n=43), who had received four 

messages/week, showed a significant improvement in their mean HbA1c levels (7.91 to 

7.02%) as well as their diabetes knowledge and self-efficacy scores. However, only slight 

changes were observed in control patients (n=43) and no self-management behaviors were 

reported. The study was limited by its high dropout rate [193].       

 

In the Sweet Talk study, that aimed to improve glycemic control among Type 1 diabetics, 

intervention participants received daily SMS messages on insulin injections, blood glucose 

testing, healthy eating, and exercise. Over 12 months, the mean HbA1c levels did not change 

significantly in control or intervention patients. Yet, diabetes self-efficacy as well as other 

self-management behaviors such as blood glucose testing, healthy eating, and exercise (all 

measured by a diabetes social support interview) were significantly better in the intervention 

group at the end of the study [212]. In South Korea, study participants were asked to enter 

their blood glucose levels, diet, and exercise diaries into a website on a daily basis, and 

accordingly received weekly SMS recommendations. Compared to baseline, the mean HbA1c 

level decreased for intervention patients (n= 25) by 1.15% at three months and 1.05% at six 

months, and increased for control patients (n=26) by 0.07% and 0.11% at three and six 

months respectively. Fasting plasma and 2-hour post-meal glucose levels were also recorded 
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(with intervention patients achieving significant declines by 85.1 mg/dl and 63.1 mg/dl at 3 

and 6 months respectively) but no self-management behaviors were monitored [73]. 

 

Though not appearing in my literature results, a study in Bahrain examined the effect of 

bidirectional SMSmessages on participants’ glycemic control. Patients sent their inquiries

about diet, medications, side effects, blood glucose levels, hypo- and hyperglycemia actions, 

and follow-up tests; and received immediate feedback from the medical doctor. Patients that 

did not send any inquiries for seven consecutive days were sent SMS reminders. After three 

months, both intervention (n=12) and control (n=22) patients achieved significant declines in 

their HbA1c levels (-2.76% and -1.6% respectively) compared to baseline. Intervention 

patients, however, achieved a significantly higher reduction in their mean HbA1c, 1.16% 

points lower than that of controls. No results on self-management behaviors were reported 

[241]. Another study in South Korea asked participants to enter their blood glucose levels 

daily into a website and sent them recommendations by SMS accordingly. After 12 months, 

the intervention group (n=18) had a statistically significant decrease in HbA1c and 2-hour 

post-meal glucose levels compared to the control group (n=16). A significant mean 

percentage change of -1.22, -1.09, -1.47, and -1.49 was recorded at three, six, nine, and 12 

months respectively for the intervention group, while the control group did not show any 

significant changes. No self-measurement behaviors were measured [147].  

 

In Norway, the impact of using the Few Touch Application (FTA) on self-management was 

examined. Participants were assigned either to an FTA (n=51), FTA and phone health 

counseling (n=50), or a control (n=50) group. The FTA consisted of a blood glucose 

measuring system, a diet manual, and a physical activity diary. After one year, the primary 

outcome (HbA1c) decreased in all groups but did not significantly differ between groups. 

Secondary outcomes including weight, depressive symptoms, and nutritional and exercise 

habits also did not change significantly between groups after one year [221].  

 

The CareSmarts study in Chicago evaluated the impact of bidirectional SMS messages on 

HbA1c levels and self-management behaviors such as healthy eating, exercise, foot checking, 

and blood sugar testing over six months. Participants of the intervention group achieved a 

significant drop in their HbA1c levels (7.9 to 7.2 %), and significantly improved their 

frequency of healthy eating, blood glucose monitoring, and performing foot checks. 

Medication adherence also significantly improved at the end of the study, but pre-post 
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changes in body mass index (BMI), blood pressure, or lipids were not observed. Likewise, no 

changes in clinical outcomes were observed in control group patients, and the main study 

limitation was lack of randomization [192]. Another study in the US assigned its participants 

to a text messaging group that received daily messages on nutrition and physical activity, and 

a control group that received a pamphlet on healthy lifestyle. The 1-month trial was too short 

to see significant changes in HbA1c levels, self-efficacy, or BMI for any of its groups. 

However, satisfaction with the SMS messages was high [198]. 

 

In the TExtT-MED study, 128 patients were randomized to an intervention group (n=64), that 

received two daily text messages in English or Spanish, and a control group (n=64). The 

primary outcome was the change in the median HbA1c level. Secondary outcomes included 

changes in medication adherence, self-efficacy, diabetes knowledge, ED utilization, self-care 

tasks such as foot checking and blood glucose measurement, and patient satisfaction. After 

six months, the median HbA1c decreased by 1.05% in the intervention group as opposed to 

0.6% in the control group, a change that was not considered significant. However, secondary 

outcomes showed considerable improvement particularly in medication adherence and ED 

utilization.Thestudy’srestrictedfocusonEDpatientswasfoundtolimitthegeneralizability

of its findings [190]. 

 

5.3 Trends of improvement 

 

In the study, the change in HbA1c from baseline did not differ significantly between groups 

after three months, yet a significantly higher number of intervention patients managed to 

achieve a 1% drop in their HbA1c levels. Trends of improvement were also observed in 

secondary outcomes, self-management behaviors, and education aspects. The reasons why 

particularly 16 intervention patients could achieve the 1% drop while the remaining 18 

patients could not were not very clear. However, exploring the baseline characteristics of 

these patients brought some interesting facts to my attention (Table 5.2). The most noticeable 

differences between achievers and non-achievers were in their baseline HbA1c values, sex, 

SMS familiarity, confidence in healthcare provider, and satisfaction with own body weight.  

 

All achievers had baseline HbA1c levels above 8%, ranging from 8.2% to 15.4%. Non-

achievers had a lower range (5.8 to 13.5%) and nine of them had values already below 8%. 
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Most male intervention patients were achievers (n=11), while most females were non-

achievers (n=13). Of the nine intervention patients that were not SMS familiar and had 

someone read the messages for them, only two achieved the drop while seven were non-

achievers. The majority of patients that indicated having low confidence in their healthcare 

providers were achievers (n=12), while the majority that had higher levels of confidence were 

non-achievers (n=11). Finally, most patients that indicated satisfaction with their body weight 

managed to achieve the drop (n=12), whereas the majority of patients that were 

uncomfortable with their body weight were non-achievers (n=14). Age, years of diabetes, 

social status, among other factors did not notably differ between achievers and non-achievers. 

However, most of the patients who achieved the drop were surprisingly aged over 50.    

 

Table 5.2: Baseline characteristics of achievers vs. non-achievers of the 1% HbA1c drop 

Characteristic Achievers of 1% drop (n=16) Non-achievers of 1% drop 

(n=18) 

Baseline HbA1c (Range) 

(Mean + SD / Median) 

8.2-15.4% 

11.39 + 2.01 / 11.2 

5.8-13.5% (9 patients below 8%) 

8.35 + 2.06 / 7.99 

Employee at MUST 9 (56) 10 (55) 

Age 38-58 years old  

(11 patients over/equal  50, 5 

patients under 50) 

36-72 years old 

(12 patients over/equal  50, 6 

patients under 50) 

Sex 11 (69) males, 5 (31) females 5 (28) males, 13 (72) females 

Living near MUST 

hospital 

10 (63) 15 (83) 

Occupation 1 (6) housewife, 15 (94) employed 5 (28) housewives, 1 (5) pension, 

12 (67) employed 

Social status 1 (6) widowed,  15 (94) married 3 (17) widowed, 15 (83) married 

Diabetic since 1+ years Yes: 13 (81), no: 3 (19) Yes: 16 (89), no: 2 (11) 

SMS familiar Yes: 14 (88), no: 2 (12) Yes: 11 (61), no: 7 (39) 

Suffering other diseases 7 (44) 10 (55) 

On insulin 4 (25) 3 (17) 

Receive support at home 8 (50) 10 (55) 

Feelings about diabetes 5 (31) adapted/accepting, 11 (69) 

worried/nervous 

6 (33) adapted/accepting, 12 (67) 

worried/nervous 

Suffering complications 13 (81) 15 (83) 

Walked 30 min/day 7 (44) 6 (33) 
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Characteristic Achievers of 1% drop (n=16) Non-achievers of 1% drop 

(n=18) 

Physical activity yes: 13 (81), No: 3 (19) yes: 16 (89), No: 2 (11) 

Confidence in healthcare 

provider 

12 (75) low , 4 (25) medium to 

high 

7 (39) low, 11 (61) medium to 

high 

satisfaction with doctor 

communication 

16 (100) low, 0 (0) medium to 

high 

13 (72) low, 5 (28) medium to 

high 

Not satisfied with diabetes 

control 

15 (94) 15 (83) 

Can afford medications 16 (100) 17 (94) 

Glucometer at home 7 (44) 8 (44) 

Satisfied with body 

weight 

Yes: 12 (75), no: 4 (25) Yes: 4 (22), no: 14 (78) 

*Data are number of patients (%) unless otherwise indicated 

 

We likely have to differentiate between having good glycemic control and the practice of 

self-management behaviors. While eating, exercising, and medication taking behaviors are 

the ones that could have a direct impact on HbA1c levels, a person with good glycemic 

control is not necessarily one with good self-management and vice versa. Since studies 

mostly focus on one aspect or the other, this relationship is rarely observed [221]. One of the 

main advantages of this study is that it measured several factors besides HbA1c and blood 

glucose levels, such as treatment and medication adherence, diabetes self-efficacy, and 

diabetes knowledge. Further, not only did it incorporate self-management behaviors within 

such factors or address them in the SMS categories, but it also produced individual scores for 

these behaviors to measure improvement. As both study groups were presented with an 

intervention (booklet vs. booklet+SMS), it should not be surprising to see progress in both 

groups. However, we were expecting greater improvement among intervention patients who 

were constantly reminded and motivated by SMS. Therefore, the effect of SMS can be seen 

by examining the difference in levels of improvement between groups rather than looking for 

improvement in the intervention group vs. no/slight changes in the control group.  

 

Though the HbA1c levels did not differ significantly between groups at three months, 

considerable differences were observed in many of the secondary outcomes and the self-

management behaviors (Table 4.2). All intervention patients performed daily foot checks 
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during the study period (8 additional to baseline) vs. 79% of control patients (only 4 

additional to baseline). Of participants who indicated suffering extreme increase or decrease 

in their blood sugar levels at three months, 13 control patients indicated they did not know 

which action to take as opposed to only two interventionpatients.Patients’abilitytoknow

when they have to see their diabetes doctor considerably differed between groups at the end 

of the study (scoring 2.26 vs. 3.05 on DES-SF), slightly dropping from its baseline score for 

controls and improving for intervention patients.  

 

The mean rates of recording blood glucose measurements, visiting the diabetes doctor at 

preset times, and adhering to follow-up tests were poor for both groups at baseline, but 

became considerably higher for intervention patients at three months. The rate of adjusting 

the insulin dose based on food intake remained low for both groups at the end of the study, 

yet slightly improved for intervention patients and slightly declined for controls compared to 

baseline. Rate of carrying a strong-acting sugar somewhat improved for both groups but 

remained slightly higher for intervention patients at three months. Very few patients in both 

groups indicated satisfaction with own diabetes control at baseline. However, 41% of 

intervention patients vs. 20% of controls indicated satisfaction at endpoint. The HbA1c 

associated behaviors such as rate of following a healthy diet, being physically active, and 

adhering to prescribed medications produced remarkably higher scores for intervention 

patients at three months. 

 

5.4 Possible causes for control group improvements 

 

Study results appear to be in line with previous studies that mostly did not detect significant 

differences in HbA1c within three, six, and even 12 months; yet observed significant 

improvement in secondary outcomes when they existed. It is important to note, however, that 

studies that did find significance in HbA1c usually did not provide their control groups with 

any types of interventions (only usual care such as visiting diabetes doctor and receiving 

medication prescriptions), thus achieving significance through improvement of their 

intervention group over non-changing or worsening control group. Further, the HbA1c 

improvement of such studies usually fell in the range of -1% within three to six months, a 

drop that was already achieved by the study’s intervention group after three months. 

Therefore, in order to explain why we could not achieve significance in HbA1c, we need to 
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look into causes for improvement in the control group rather than barriers to greater 

improvement in the intervention group. The first cause, as mentioned earlier, is clearly that 

the control group was also provided with a form of intervention. Upon getting the instruction 

booklet, patients were expected to read it then put it aside for the rest of the study period, or 

not read at all. However, intervention patients were constantly reminded by the instructions 

through regular SMS messages, and therefore they were expected to achieve significantly 

greater improvement. At endpoint, 20 controls vs. 30 intervention patients indicated reading 

the instruction booklet. We believe that significant differences could have been detected had 

we not given an instruction booklet to either groups or monitored them via a monitoring 

table. 

 

The second cause maybe the monitoring table that controls were given and that also 

represented a form of intervention. Having this table and knowing that it would be reviewed 

in three months likely encouraged patients to check their blood sugar levels regularly and fill 

in their results. Further, looking at their recorded results possibly pushed them to adhere to 

treatment in order for the next measurement to show improvement. Between baseline and 

endpoint, the results recording mean SCI score increased from 1.38 to 2.90 for controls, and 

from 1.41 to 4.09 for the intervention group. This result was expected for intervention 

patients who were reminded on a weekly basis by SMS to check and record, but it was 

surprising for controls who were expected to also place the monitoring table aside upon 

receiving it, and forget to check and record every week.  

 

The third reason may be the short period of the study. Given the poor communication 

enrolled patients had with their doctors, sitting through the 30-minute baseline interview, 

getting a chance to express their concerns about diabetes, feeling that they were being 

monitored and that they belonged to a program, and knowing that they would come back for 

another interview in three months were all sufficient reasons to keep all study patients 

motivated. Since the effect of the SMS intervention relied on sustained motivation, a period 

of three months was probably too short for the levels of motivation to decline given the above 

circumstances. However, had the study extended to a longer period, we would have expected 

the motivation of controls to drop while that of interventions to be maintained by receiving 

the daily SMS messages.  
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The fourth reason may be that many of the study’s participants knew each other. At the time 

of enrollment, upon learning about the benefits of the study, participants brought their 

diabetic family members and friends to also participate. Further, 13 controls and 19 

intervention patients were already working together on the university campus, either in the 

hospital, administrative departments, or in one of the faculties. Therefore, it is highly likely 

that there was contact between members of the intervention and the control groups 

throughout the course of the study, particularly among those who worked in the same 

buildings (e.g., nurses, housekeeping, etc.). Consequently, the motivation that the SMS 

messages brought to intervention patients might have been transferred to some control 

patients leading to unexpected improvement. 

 

5.5 SMS vs. traditional methods in Egypt 

 

Besides glycemic control and self-management, the study aimed to also address patient 

education. The SMS intervention remarkably improved knowledge aspects (Table 4.2) and 

showed high levels of acceptance over traditional education methods such as paper-based 

materials, lectures, or seminars. In general, designing and printing booklets or pamphlets 

require time and money, and patients are usually discouraged to take the time to read and 

process their load of information at once. Likewise, the organization of lectures and seminars 

requires costly efforts, and patients face the barriers of distance and time to attend them. In-

clinic education during medical visits depends primarilyonpatients’commitmenttoseetheir

doctors regularly, and on doctors providing the time to have discussions with their patients. 

Further,patientsarelikelytoforgetorstartignoringtheirdoctor’stipsafewdaysafterthe

visit, or lose motivation to comply with treatment [242]. In light of such circumstances, SMS 

messages present a low cost method that can deliver educational material to patients 

wherever they are. They do not require complicated smartphones and can be easily checked 

and read without any distance or time barriers. If sent regularly, they can also provide light 

information doses that can easily be read and understood at once, and sustain patients’

motivation to adhere to treatment.    

    

In the study, given the poor levels of communication with healthcare providers, most patients 

were not receiving the most basic form of education in the clinic. Insured patients indicated 

they were given their medication doses every 2-3 months without even being checked by a 
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doctor, and accordingly knew very little about their diabetes and how to control it. Very few 

patients indicated attending educational lectures or seminars (2 controls to 4 interventions) 

which were rarely organized. One of the notable advantages of the SMS intervention was the 

motivation it brought to patients to read the more detailed paper-based instructions, as only 

51% of control patients indicated reading the booklet vs. 88% of intervention patients. 

Further, 56% of intervention patients preferred the SMS messages to the booklet, 21% said 

they liked having them both, while only 23% favored the booklet. Reasons for favoring SMS 

messages included their continuity (daily rate); their reminding nature; being short, simple 

and quick to read; mobile phone being always within reach; and the likelihood of being 

discouraged to read the booklet, losing it, or forgetting about it.  

 

Four of the eight patients who preferred the booklet were not familiar with SMS. They 

indicated that it would be easier and less awkward to ask someone to read the booklet for 

them once rather than daily SMS messages. The other four preferred the booklet since it 

contained information that they did not have to wait for, it was always there but they 

sometimes had to delete the SMS messages, they did not have to look for the information in 

their phones, and they were concerned about not getting the SMS. Patients that preferred 

having both the booklet and SMS messages together indicated they integrated each other, 

since the booklet would be there to keep and refer to any time, and the SMS messages would 

act as daily quick reminders.  

 

It was encouraging to see thatpatients’opinionof the program was generally positive, and 

that satisfaction and acceptance of SMS messaging as a method of communication, 

education, and sustaining motivation was high. Of the 34 intervention patients, 27 indicated 

receiving and reading the SMS messages every day, one patient indicated missing a few as a 

result of spending some days in places with poor network coverage, and six indicated missing 

the majority of messages for the following reasons: three did not pay much attention to their 

phones, two indicated the person that was supposed to read for them was not available every 

day, and one patient often left their phone with someone else. All patients that got the SMS 

messages (n=28) found no difficulty reading or understanding them and thought no 

information was missing in their content. Moreover, they appreciated the daily rate of SMS 

sending and thought the morning receipt times were appropriate. When study participants 

(n=73) were asked if they felt something was missing in the program, 21 indicated the 

following: Some wished we had provided more incentives such as free medication doses, 
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glucometers, or additional lab tests; others wished the clinic’s doctor had changed their

medication doses or prescribed them new ones; and a few indicated they did not know they 

couldvisittheclinic’sdoctorfreeofchargeduringthetimeofthestudyandwishedtheyhad

been examined. 

 

5.6 Study limitations 

 

The most obvious limitation in the study is its short period. While six months may be the 

optimal timeframe when looking for changes in glycemic control, the study was restricted to 

three months due to budgetary constraints in addition to the increased risk of losing patients 

through longer periods. Time delays during recruitment and overlaps between study phases 

could also be viewed as a limitation of the study. Unusual delays in ethical committee 

procedures resulted in prolonged waiting times between patient enrollment and beginning of 

baseline interviews. Offering incentives during this period could have minimized early 

dropouts and avoided initiation of a replacement phase. However, this was also not possible 

due to budgetary constraints. Baseline interviews and HbA1c tests were scheduled to take 

place at one appointment. Yet, as patient randomization was still in process, we postponed 

the collection of HbA1c samples to avoid large time gaps between baseline testing and start 

of intervention. On the other hand, it was necessary to start contacting enrolled patients and 

ask them to come back in order to avoid further dropouts. Therefore, splitting the baseline 

appointment into two meetings, one for the interview and pre-study questionnaire and another 

for the HbA1c samples, was highly recommended.  

 

Given the amount of paperwork, approvals, and signatures that were needed from university 

administration, hospital management, faculty members, or participating team members 

through the different stages of the study, following a strict time plan was not always possible. 

Consequently, the delays in all study phases led to a 2-week overlap of the study period with 

the month of Ramadan, which forced us to start the final interviews two weeks ahead of 

schedule. Though this might not have had a noticeable impact on the results, it could still be 

seen as a limitation of the study. Lack of incentives could also be seen as a limitation. Due to 

budgetary constraints, wecouldonlyprovidetheHbA1ctestsandvisitstotheclinic’sdoctor 

free of charge. However, other incentives such as free medication doses, glucometers, phone 

credit, or other lab tests could have minimized the dropout rate. Limiting the selection criteria 
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to residents of October city could have also minimized patient dropout. Further, selecting 

only patients that had no contact with each other or patients that were SMS familiar could 

have produced better results. We chose, however, to keep the criteria unrestricted in order to 

attract more patients, especially that the social class that visit MUST hospital clinics are 

usually not very well educated, and accordingly not good readers of SMS messages. 
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6 CONCLUSIONS 

 

This thesis presented a literature of mHealth studies conducted worldwide, in search of 

suitable application areas, target diseases, and technology types for LMICs. The thesis also 

presented the implementation and findings of an RCT that took place in Egypt as an 

exemplary LMIC, testing the use of SMS technology in educating and monitoring diabetic 

patients. This chapter will conclude the findings presented in the thesis and suggest potential 

areas for future research. 

 

The review indicates that the amount of studies conducted in HICs highly surpasses LMICs. 

The most popular mHealth technology types are SMS messages and smartphone/PDA apps. 

They were almost equally used in developed countries, whereas in LMICs, the use of SMS 

messages highly exceeded that of smartphone/PDA apps, thus indicating higher suitability of 

SMS messages in the developing world. Dominant application areas are health monitoring 

and surveillance and health promotion and raising awareness, with the latter more likely to 

exist in LMICs, particularly when using SMS. A clear deficiency is seen in studies targeting 

the six remaining areas, especially decision and point of care support. Compared to HICs, the 

spread of mHealth studies appears to be limited among LMICs, generally demonstrating high 

dominance of the Asian region. Diabetes appears to be the most commonly addressed 

medical condition, yet remains inadequately targeted in the Middle East together with the 

other main NCDs. 

 

It is clearly essential that future mHealth studies attempt to move away from areas such as 

health monitoring and surveillance and health promotion and raising awareness to the six 

least commonly addressed application areas. Further, studies should target other NCDs such 

as cancer, respiratory diseases, and CVDs rather than diabetes, obesity, and health behaviors. 

In LMICs, the spread of the popular application areas and mHealth technologies needs to 

extend beyond Asian countries, particularly for NCDs and diabetes. The Middle East, though 

a region with high prevalence of NCDs and widespread of mobile communication 

technologies, suffers from a dearth of mHealth literature. Governments are encouraged to 

cooperate with organizations such as the WHO in order to facilitate research protocols and 

funds, and produce necessary publications. Given the extended availability and affordability 

of smartphones in recent years, LMICs are also encouraged to uptake app and health 
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monitoring solutions, taking into account the necessity of providing proper user training and 

adhering to easy-to-use applications.     

 

Despite the popularity of diabetes studies, particularly ones addressing HbA1c, the factors 

that contribute to significant improvement in glycemic control could not be clearly identified. 

Though the majority of studies showed promising improvements in HbA1c levels among 

other diabetes outcomes, future reviews are encouraged to look into aspects that promote or 

hinder the achievement of statistical significance, thus confirming the generalizability of 

mHealth effects on diabetes. Further, reviews of SMS studies are advised to examine how the 

frequency of SMS delivery could possibly affect health outcomes. On the other hand, 

diabetes studies should seek to maintain sufficient statistical power by ensuring proper 

sample size calculations, minimizing participant dropout, and employing adequate durations. 

The frequency of delivering the mHealth intervention should also be adjusted so that it is 

neither disturbing nor inadequately motivating to patients.     

 

These recommendations were confirmed by the clinical study in Egypt, which showed that 

SMS technology is a promising method for improving glycemic control among Egyptian 

diabetics. Yet, whether it is more effective than traditional paper-based materials remains a 

topic for further research. SMS messages resulted in higher HbA1c reductions than an 

instruction booklet after three months, but the most sizeable improvements were observed in 

secondary outcomes (treatment and medication adherence, diabetes knowledge, etc.) and self-

management behaviors. Further, SMS messages were preferred to traditional methods in 

educating patients about their diabetes and sustaining their motivation to adhere to treatment.  

 

In regards to glycemic control, the study’sfindings suggest that male patients in Egypt may 

be more interested in mobile technology interventions than females. Moreover, patients who 

require someone to read the messages for them may not benefit from SMS interventions as 

much as patients who are familiar with using mobile phones. Accordingly, future studies 

should look into ways to make mobile interventions more attractive to females, and train their 

participants to use the mobile phone’sfeaturesbeforestarting the intervention.Forpatients

who cannot read at all, SMS interventions may not be suitable. They may also be of limited 

effects to patients who are normally careless about their health and body shape, or patients 

that have moderate to high levels of confidence in their healthcare providers. In that sense, 

future studies should also explore ways to extra motivate patients that usually do not care for 
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their health (message frequency, format, etc.) in order to encourage them to care for the SMS 

messages. Further, studies should clarify to participants that SMS interventions do not aim to 

replace personal communication with their doctors. SMS interventions appear to bring more 

benefit to diabetics whose HbA1c levels are higher than 8%, and could surprisingly attract 

older people in Egypt who are usually not very good users of mobile phones. 
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APPENDIX A: STUDY CHARACTERISTICS 
 
Table A.1: Characteristics of literature studies 
Ref. , 

year 

Study 

design 

Solution 

name/details 

Infrastructure/ 

technologies 

Methods/interventions Primary (P)/secondary 

(S) outcomes 

Findings 

 

1. Health monitoring and surveillance 

[159], 
2014 
[243], 
2011 

Pilot 
 
N=39 
 
16 weeks 
 
Patients  

N/A 
 
USA 
 
Mental health: 
Depression 
 
SMS 

phone, online 
SMS sending 
and receiving 
website called 
HealthySMS 
 

Participants received daily mood monitoring 
messages at random times asking them to 
score their mood on a scale of 1-9; and 
questions in the evening asking them to 
report positive thoughts, pleasant activities, 
social interactions, and healthy activities. 

P: feasibility and 
usability 
 
S: adherence to 
attending sessions 
 

Participants indicated a score of 4.51 on a 5-
pt scale reflecting that the messages made 
them more likely to attend sessions and 
more likely to feel closer to the group. 
 

[102], 
2014 

RCT 
 
N=149 
 
52 weeks 
 
Patients  

Healthanywhe-
re 
 
Canada 
 
CVDs 
 
app 

mHealth kit: 
smartphone with 
Healthanywhere 
app, a 
glucometer with 
Bluetooth 
adapter, a 
pedometer and a 
Bluetooth-
enabled BP 
monitor 

Both study groups received daily aerobic 
exercise prescriptions but the intervention 
group additionally received an mHealth 
technology kit for home monitoring of 
physical activity (PA) and biometrics. 
Participants were asked to input pedometer 
steps daily, measure BG and BP 3 times a 
week, and measure their body weight once a 
month. When measurements were out of 
range, an automated alert was sent to the 
physician's smartphone 

P: systolic BP at 12 
weeks 
 
S: DBP, waist 
circumference, lipids 
and blood glucose at 12 
weeks 
 

At 12 weeks, the adjusted mean BP drop 
was greater in the control group compared 
to the intervention group (-8.73 to -2.96 
mmHg). However, this difference 
disappeared at 52 weeks with a decrease 
that remained significant across the entire 
sample. Improvements in secondary 
outcomes were similar for both groups with 
no significant differences between groups at 
12 or 52 weeks.  

[122], 
2014 

RCT 
 
N=68 
 
6 months 
 
Alcoholics 

N/A 
 
Portugal 
 
Mental health:  
Alcohol 
dependence 
syndrome 
 
app 

Android mobile 
devices 
 

The intervention group (n=33) received a 
neuropsychological intervention with mobile 
serious games and the control group (n=35) 
received usual treatment. 
 

global cognitive 
abilities, cognitive 
flexibility, psychomotor 
processing speed, 
attentional abilities, and 
frontal lobe function 
from baseline to 
endpoint 
 

Both groups showed an overall increase in 
general cognitive abilities, mental 
flexibility, psychomotor processing speed, 
and attentional ability. However, only the 
intervention group showed pronounced 
improvement in frontal lobe functions from 
baseline to follow-up. 

[124], 
2014 
[244], 
2015 

Pre-post 
 
N=33 
 
4 weeks 

FOCUS 
 
USA 
 
Mental health: 

smartphone 
(Motorola Droid 
4), wireless 
connection 
 

FOCUS app aimed to facilitate symptom 
management, mood regulation, medication 
adherence, social functioning, and improved 
sleep. It prompted participants to complete 
assessments 3 times/day and accordingly 

P: feasibility and 
acceptability 
 
S: psychotic symptoms, 
depression, and general 

Participants used the system an average of 
5.2 times/day. 62% initiated the app 
themselves while 38% used it only upon 
receiving the prompts. Significant 
reductions were observed in symptoms and 
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Ref. , 

year 

Study 

design 

Solution 

name/details 

Infrastructure/ 

technologies 

Methods/interventions Primary (P)/secondary 

(S) outcomes 

Findings 

 

 
Patients 

Schizophrenia 
 
app 

provided them with tailored in-the-moment 
interventions. Data were transferred to a 
study server whenever a wireless connection 
was available. 

psychopathology 
 
 

depression scores but beliefs about 
medications and sleep difficulties did not 
change. 

[114], 
2014 
[115], 
2013 
[245], 
2015 
[246], 
2011 

RCT 
 
N=96 
 
6 months 
 
Patients  

mPOD 
 
USA 
 
Obesity 
 
app 

smartphone, 
calibrated weight 
scale 
 

Participants were randomized to receive 
either theory-based podcasts (TBP, n=49) 
only or TBP + a mobile intervention (n=47). 
They were asked to download two podcasts 
per week and the TBP + mobile group was 
additionally asked to download a self-
monitoring app for diet and physical activity, 
and join Twitter in order to post messages 
and interact with each other and with study 
counselors. 

P: weight loss 
 
S: physical activity 
(PA) and diet self-
monitoring 
 
 

After 6 months, there was no significant 
difference in weight loss between both 
groups. TBP + mobile participants were 
3.5% more likely to use an app to monitor 
diet, whereas TBP only participants used 
the Web or paper material. Posting to 
Twitter was associated with greater weight 
loss. The number of podcasts downloaded 
was significantly higher in the TBP + 
mobile group. 

[120], 
2013 
[247], 
2015 

RCT 
 
N=77 
 
13 months 
 
Patients  

mAMS 
 
Austria 
 
CVDs 
 
app 

NFC-enabled 
Nokia mobile 
phone, NFC 
electronic 
blisters, GPRS 
or EDGE, RFID 
user cards 

mHealth mAMS uses a mobile app and 
embedded microelectronic components to 
record time stamps and number of pills 
taken. The intervention group started 
monitoring using mAMS while the control 
group used standard medication blisters, 
routine care, and paper medication intake 
diaries. Data were read automatically from 
the blister to the app and transmitted via 
GPRS or EDGE to a remote database where 
time and number of pills taken were 
analyzed.  

medication adherence 
 

Of the 4 drugs used to measure adherence, 
significant differences in intake between 
groups were present for only one drug in 
favor of the mAMS group. Significant 
improvement was also observed in BP and 
LDL cholesterol concentrations for both 
groups. Medication adherence rates did not 
significantly differ between groups. 

[248], 
2013 

Pre-post 
 
N=7 
 
12 weeks 
 
Patients  

N/A 
 
Norway 
 
Diabetes 
 
app 

smartphone 
 

The application is a mobile phone diary, with 
social media features, that tracks diabetes-
related activities such as blood glucose 
measurements and carbohydrate intake. 

P: usability 
 
S: HbA1c and self-
efficacy 
 
 

HbA1c marginally decreased from 6.97 to 
6.79%. Self-efficacy scores also slightly 
increased. Participants checked their blood 
glucose 3 times/day, exceeding the 
recommended schedule of once daily.  

[18], 
2008 

Pilot  
 
N=29 
 
3 months 
 

Wellness Diary 
 
Finland 
 
Health 
behaviors 

infrared-enabled 
pedometer, 
personal scale 
 

Participants were instructed to make daily 
entries about meals and drinks, measure their 
weight every morning, wear the pedometer 
every day, and enter their step count into the 
Wellness Diary (WD). They were also asked 
to make entries about their exercise sessions, 

P: usability, usage, and 
acceptance 
 
S: physical activity, 
weight 
 

12 participants significantly dropped their 
mean weight from 88.6 to 85.7Kg during 
the study. Remaining participants slightly 
increased their mean weight from 82.1 to 
82.3Kg by the end of the study. Most 
participants felt more motivated to observe 
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year 

Study 

design 

Solution 

name/details 

Infrastructure/ 

technologies 

Methods/interventions Primary (P)/secondary 

(S) outcomes 

Findings 

 

Patients  
app 

daily feelings and health events, and send 
their data to the researchers every week. 

 their eating and be more physically active. 

[20], 
2012 
[249], 
2010 

RCT 
 
N=88 
 
12 weeks 
 
Women 
with 
children 

MobileMums 
 
Australia 
 
Health 
behaviors 
 
SMS and calls 

phone, 
refrigerator 
magnet, online 
forum 
 

Participants were randomized to an 
intervention (n=45) and a control (n=43) 
group. The intervention group received 2-4 
tailored messages/week in addition to weekly 
goal check messages asking whether they 
had met their exercise goal. Based on their 
reply, they again received tailored SMS 
responses. Participants also had access to 
physical activity brochures, a refrigerator 
magnet for goal setting, an online forum to 
connect with each other, and follow-up 
telephone calls at 6 weeks. 

Frequency (days/week) 
and duration 
(min/week) of Physical 
Activity (PA) and 
walking for exercise 
 

At endpoint, intervention participants 
increased PA frequency by 1.82 days/week 
and walking for exercise frequency by 1.08 
days/week. Women replied regularly to goal 
check messages and frequently used the 
refrigerator magnet. The online form 
however was not used at all. 
 

[15], 
2012 

Pre-post  
 
N=32 
 
12 months 
 
Patients 
and 
doctors 

WellDoc  
 
USA 
 
Diabetes  
 
app 

web-enabled 
phone 
 

WellDoc is an interactive web-assisted 
diabetes management system that allows 
patients to enter all glucometer readings into 
the phone and answer questionnaires while 
they continue routine clinic visits. It also 
allows case managers to regularly review 
patient data, send personalized messages to 
patients on a weekly basis, and place a 
monthly WellDoc summary of glucose 
readings, lab values, and current medications 
inthepatients’charts. 

P: emergency 
department visits and 
hospitalizations 
 
S: diabetes standard of 
care goals 
 
 

Compared to the 12 months before the 
study, the system resulted in reduced 
emergency department visits and 
hospitalizations during the study period and 
improved diabetes standard of care goals 
such as blood pressure, foot examinations 
and immunizations. 

[92], 
2008 
[247], 
2015 
[250], 
2012 

RCT 
 
N=30 
 
3 months 
 
Patients  

WellDoc 
 
USA 
 
Diabetes  
 
app 

Nokia mobile 
phone equipped 
with WellDoc, 
Bluetooth-
enabled 
glucometers 

Controls (n=15) were asked to measure and 
submit BG logbooks to their healthcare 
providers (HCPs) via fax or calls every 2 
weeks. Intervention patients (n=15) used 
Bluetooth-enabled glucometers and WellDoc 
to measure their BG, and their logbook was 
sent electronically to HCPs by the app every 
4 weeks. In case abnormal BG values were 
detected, educational emails were sent to 
patients to address the problem.  

P: HbA1c 
 
S: change in medication 
dosage 
 

Intervention patients had an average 
decrease of 2.03% in their HbA1c levels 
compared to 0.68% for controls. 84% of 
intervention patients had their medications 
titrated or changed by HCP vs. 23% of 
controls. 
 

[93], 
2012 
[251], 
2013 

Pre-post 
 
N=20 
 

Bant 
  
Canada 
 

iPhone, iPod 
touch, 
glucometer, 
Bluetooth 

15 adolescents were given an iPhone and 5 
were given an iPod touch preinstalled with 
bant. They were also given wireless 
Bluetooth adapters to allow data transfer 

P: average daily 
frequency of BG 
measurement 
 

Using the app resulted in a 50% increase in 
the average daily frequency of BG 
measurement compared to the 12 weeks 
before the study (from 2.4 to 3.6/day), but 
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12 weeks 
 
Patients 

Diabetes 
 
app 

wireless adapter, 
online secure 
personal health 
record (TELUS 
health space) 

between glucometers and the iPhone or iPod, 
and were instructed to transfer their daily 
readings. The app then provided them with a 
summary of their daily glycemic control and 
alerted them when BG levels were out of 
normal range. The app was also integrated 
with an online personal health record to 
allow data sharing between patients and 
physicians. 

S: HbA1c , treatment 
adherence, quality of 
life, parent-adolescent 
patient interaction 
 

no significant changes were noticed in the 
patients' quality of life, treatment 
adherence, parent-adolescent interaction or 
HbA1c. 
 

[94], 
2012 

Pilot 
 
N=15 
 
6 weeks 
 
Patients 

Patient’s
Mobile Unit 
(PMU) 
 
Slovakia 
 
Diabetes  
 
app 

smartphone or 
tablet, 
glucometer, 
blood pressure 
meter, weight 
scale 
 

Health data from a glucometer, a BP meter, 
and a weight scale were manually entered 
into the app or automatically transmitted via 
Bluetooth. Accordingly, the app prompted 
patients to take appropriate measurements or 
therapy and fulfill their medical goals. Using 
mobile internet, collected data were 
transferred to a server notifying physicians of 
significant changes, and allowing them to 
update information like proper dosage on the 
app. 

usability and 
acceptability, patient 
confidence 
 

Patients generally agreed to use the 
solution, reported positive feedback on 
automatic transmission of data, and 
accepted manual entry in case a Bluetooth 
connection was not available. Knowing that 
physicians had up to date health information 
about patients increased their confidence in 
self-managing their diabetes. 

[125], 
2012 
[252], 
2015 

RCT 
 
N=21 
 
4 months 
 
Patients  

HIV Alert 
System 
(HIVAS) 
 
Brazil 
 
HIV 
 
SMS 

phone, web-
based alert 
system, MEMS  
 

The intervention group (n=8) received SMS 
messages 30 minutes before their medication 
time on Saturdays, Sundays, and alternate 
weekdays via a web-based alert system 
(HIVAS). The control group (n=13) received 
no messages.  

P: adherence to ART 
(self-reported 
adherence, pill counts, 
electronic monitors) 
 
S: patient satisfaction 
 

After the study, 84.62% of controls 
indicated self-reported adherence vs. 100% 
of intervention patients. 38.46% of controls 
adhered to their pill count vs. 50% of 
intervention patients. Microelectronic 
monitoring revealed that 6 participants in 
each group (46.2% to 75%) were adherent. 
The differences between groups in all 
measures were not significant. 

[252], 
2015 
[131], 
2012 
[253], 
2015 

Controlled 
study 
 
N=580 
 
6 months 
 
Patients  

My Medication 
Reminder Text 
Messaging 
Program 
 
USA 
 
Multiple 
 
SMS 

phone 
 

Patients getting their chronic medications via 
electronic claims from a national pharmacy 
who opted to received SMS reminders for at 
least one medication-specific dose 
represented the intervention group (n=290); 
and a well-matched control group (n=290) 
was formed from remaining patients.  
 

adherence to oral 
medication measured 
by the proportion of 
days covered (PDC) 
 

At 6 months the mean PDC was 
significantly higher among intervention 
patients compared to controls (0.85 vs. 
0.77). 
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[126], 
2011 
[252], 
2015 

RCT 
 
N=23 
 
3 weeks 
 
Patients  

ARemind 
 
USA 
 
HIV 
 
SMS 

Samsung flip 
phone, MEMS, 
ALRT Med 
Reminder device 
 

Participants were randomized to a cellular 
phone (CP) group (n=12) that received 
personalized daily text messages, a phone 
with unlimited text plan, and were asked to 
respond upon taking their ART medication; 
and a beeper (BP) group (n=11) that received 
an ALRT Med Reminder device and a 
reminder beep at their ART dose times.  

ART adherence 
measured by self-report 
SMS messages, pill 
counts, and electronic 
monitors 
 

At baseline, the average ART adherence 
was 79% as measured by self-report and 
65% as measured by pill count for both 
groups. At 6 weeks, the average adherence 
increased and remained significantly higher 
in the CP group compared to the BP group.   

[127], 
2010 
[252], 
2015 
[253], 
2015 
[254], 
2015 

RCT 
 
N=82 
 
3 months 
 
New oral  
contracep-
tive pill 
users  

SIMPill 
 
USA 
 
Family health 
planning 
 
SMS 
 

phone, pill 
taking electronic 
monitoring 
device called 
SIMPill 
 

The intervention group (n=41) received daily 
SMS reminders to take the oral contraceptive 
pill while controls (n=41) received no 
messages. Pill-taking was tracked by an 
electronic monitoring wireless device given 
to all participants. Each time women opened 
the device to take a pill, an SMS message 
was sent to a server to record the date and 
time. Women were also asked to keep a pill-
taking diary.  

adherence to 
contraceptive 
medication measured 
by the number of 
missed pills 
 

No significant differences were observed 
between groups in the number of missed 
pills, though it increased throughout the 
course of the study.  
 

[133], 
2013 
[252], 
2015 
[253], 
2015 

Pre-post 
 
N=52 
 
3 months 
 
MSM 

N/A 
 
USA 
 
HIV 
 
SMS 

phone 
 

Participants received 1-3 text messages daily 
on medication regimen and answered weekly 
adherence questions via two-way messaging. 
 

Self-reported 
medication adherence 
and clinical outcomes 
(CD4 counts and viral 
load) 
 

Self-reported medication adherence 
significantly improved among those who 
were non-adherent at baseline. Overall, viral 
load significantly decreased and CD4 count 
significantly increased compared to 
baseline. 

[128], 
2014 
[129], 
2014 
[247], 
2015 
[252], 
2015 
[253], 
2015 

RCT 
 
N=90 
 
1 month 
 
Patients  
 

CareSpeak 
Communicatio-
ns“mobile
Health 
manager” 
 
USA 
 
CVDs 
 
SMS 

phone, 
customizable 
program for 
SMS sending, 
MEMS 
 

Participants were randomized to 3 groups: a 
first intervention group (n=30) that received 
both reminders and educational text 
messages, a second intervention group 
(n=30) that received only educational 
messages, and a control group (n=30) that 
received no text messages. Reminders (sent 
daily) were two-way requiring patients to 
respond and confirm receipt. Educational 
messages (3 times a week) were one-way 
targeting cardiovascular risk reduction. 

P: antiplatelet and statin 
adherence measured by 
self-report (MMAS-8) 
and electronic 
monitoring (MEMS), 
medication self-efficacy  
 
S: patient satisfaction 

MMAS-8 showed no significant adherence 
differences between groups at baseline or 1 
month. Electronic monitoring devices 
showed that the first intervention group 
took a higher percentage of correct doses 
and was more likely to take them on 
schedule than controls. Medication self-
efficacy scores improved over 30 days, 
however, without significant difference 
between groups.  

[239], 
2009 
[240], 

Randomiz-
ed study 
 

N/A 
 
Iran 

phone 
 

Participants were randomized to a telephone 
group (n=39) that received counseling 20-
minute calls twice a week during the first 

adherence to 
medication, diet and 
exercise; HbA1c 

Significant mean changes in HbA1c were 
observed in both groups, namely -0.93 for 
the telephone group and -1.01 for the SMS 
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2012 
[247], 
2015 
[252], 
2015 
[255], 
2014 

N=77 
 
3 months 
 
Patients  

 
Diabetes  
 
SMS and calls 

month, then weekly for the second and third 
months; and an SMS group (n=38) that 
received 4-6 messages/week on diet, 
exercise, diabetic medication taking and 
frequent self-monitoring of BG levels. 

 group after 3 months. Diet, exercise, and 
medication adherence improved but without 
significant differences between groups. 

[256], 
2010 
[257], 
2015 

RCT 
 
N=1653 
 
6 months 
 
Patients  

Tel-Assurance 
 
USA 
 
CVDs 
 
IVR calls 

phone, weight 
scale 
 

Patients recently hospitalized for HF were 
randomized to a telemonitoring (TM) group 
(n=826) required to call an IVR commercial 
service daily to report their weight and 
answer questions about their HF symptoms; 
and a usual care group (n=827). IVR 
question responses were then reviewed by 
clinicians. 

P: readmission for any 
reason or death for any 
cause 
 
S: number of HF 
hospitalizations, 
number of days in 
hospital 

No significant differences were observed 
between groups in all outcomes. 49.3% of 
TM patients were readmitted to hospital for 
any reason vs. 47.4% of usual care patients. 
Death occurred in 11.1% and 11.4% of TM 
and usual care patients respectively. 

[103], 
2011 
[247], 
2015 
[257], 
2015 
 

RCT 
 
N=710 
 
26 months 
 
Patients  

N/A 
 
USA 
 
CVDs 
 
PDA app 

PDA, sensors (3-
lead ECG, blood 
pressure device, 
weight scale) 
 

Participants were randomized to remote 
telemedical management (RTM, n=354) or 
usual care (n=356). RTM involved using 
portable devices to daily take ECG, BP, and 
weight measurements and transmit them via 
Bluetooth to a PDA to send them to 
telemedical centers.    

P: death for any cause 
 
S: cardiovascular death 
and HF hospitalization 
 

70% of RTM patients were compliant with 
daily transfer. No significant effect on all-
cause mortality, cardiovascular death or HF 
hospitalization was observed in RTM 
compared to usual care patients. 

[104],  
2012 
[257], 
2015 

RCT 
 
N=160 
 
6 months 
 
Patients  

TEMA-HF 1 
 
Belgium 
 
CVDs 
 
app 

phone, electronic 
weight scale, 
blood pressure 
monitoring 
device 
 

Patients were randomized to a TM group 
asked to measure their weight, BP, and heart 
rate daily via electronic monitoring devices 
and send information via Bluetooth to a cell 
phone to forward it to a central computer; 
and a usual care (UC) group. If tests results 
exceeded normal levels, the GP was notified 
by email and requested to visit or contact the 
patient.  

mortality and 
rehospitalization rate 
 

All-cause mortality and the total number of 
follow-up days lost to hospitalization, 
dialysis, or death were significantly lower in 
the TM group compared to the UC group. 
The number of HF hospitalizations per 
patient showed a trend that appeared in 
favor of the TM group. 

[160], 
2013 
[244], 
2015 

RCT 
 
N=45 
 
12 months 
 
Patients  

ITAREPS 
 
Japan 
 
Mental health: 
Schizophrenia 
 
SMS 

phone 
 

Participants were randomized to an 
intervention group (n=22) that received a 
weekly questionnaire by SMS and were 
instructed to submit their answers to detect 
early warning signals if any; and a control 
group (n=23). Responses were scored and the 
physician was notified by an email if a 
patient’sscoreexceededacertainthreshold.

risk of rehospitalization, 
number of inpatient 
days 
 
 

The intervention group showed significant 
decreases in risk of rehospitalization and 
significantly lower number of inpatient days 
compared to controls. 
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Accordingly, the dose of antipsychotic 
medications was adjusted.  

[161], 
2008 
[162], 
2008 
[244], 
2015 

Pre-post 
 
N=73 
 
12 months 
 
Patients  

ITAREPS 
 
Czech Republic 
 
Mental health: 
Schizophrenia 
 
SMS 

phone 
 

Participants received a weekly questionnaire 
by SMS and were instructed to submit their 
answers to detect early warning signals if 
any. Responses were automatically scored 
and when a patient’sscore exceeded a certain 
threshold, the physician was notified by 
email and the dose of antipsychotic 
medications was adjusted. 

hospitalizations and 
number of hospital days 
 

Compared to the period before the 
intervention, there was a significant 
reduction (73%) in hospitalizations and 
number of hospital days. Further, 
participants who were not hospitalized 
adhered to the ITAREPS program more 
than hospitalized participants. 

[244], 
2015 
[258], 
2014 
 

RCT 
 
N=30 
 
3 months 
 
Patients  

TIPS 
 
USA 
 
Mental health: 
Schizophrenia 
 
SMS and calls 

phone 
 

The telephone group received the TIPS 
intervention of weekly calls addressing 
medication adherence, attending 
appointments, abstaining from alcohol, 
coping with symptoms, etc. The SMS group 
received a daily SMS version of TIPS. The 
“both”group received both weekly calls and 
daily SMS.   

pill counts, positive and 
negative symptoms 
 

Symptom BPRS scores were lowest among 
the "both" group, but scores differed 
significantly at baseline. No differences 
were observed in medication adherence. 
 

[244], 
2015 
[259], 
2012 

RCT 
 
N=40 
 
12 weeks 
 
Patients  

N/A 
 
USA 
 
Mental health: 
Bipolar disorder 
 
Mobile website 

internet-enabled 
smartphone 
 

The mobile phone group (n=18) received a 
smartphone programmed to send requests 2 
times a day for completion of a mobile web-
enabled survey of current momentary mood 
and related experiences. The paper-and-
pencil group (n=22) received a binder of 
mood charts to complete on a daily basis. 

Compliance to mood 
ratings, variability and 
clinical validity of 
symptom ratings 
 

In comparison to the paper-and-pencil 
group, mobile phone group participants 
showed lower compliance to mood ratings, 
yet greater ability to capture variability and 
clinical validity in symptom ratings. 
 

[123], 
2014 
[260], 
2015 

RCT 
 
N=349 
 
8 months 
 
Patients  

A-CHESS 
 
USA 
 
Health 
behaviors 
 
app 

smartphone 
 

Participants were randomized to usual care 
(n=179) and usual care + A-CHESS app 
(n=170). The app offered users coordinated 
continuing care after discharge via 
monitoring, information, communication, 
and support services in addition to ways for 
both patients and counselors to stay in 
contact.   

frequency of risky 
drinking 
 

For the intervention and follow-up periods, 
A-CHESS group participants reported 
significantly fewer risky drinking days than 
controls, with a mean of 1.39 vs 2.75 days 
respectively. 
 

[149], 
2007 
[247], 
2015 

RCT 
 
N=30 
 
12 months 

Gluconet 
 
France 
 
Diabetes  

infrared-enabled 
phone, PDA 
with Gluconet 
module 
 

Participants were randomized to receive 
weekly SMS support (n=15) based on weekly 
review of BG values; or weekly download of 
SMBG values without SMS (n=15). Patients 
visited the clinic every 3 months and were 

HbA1c, average blood 
glucose values 
 

A non-significant reduction trend in HbA1c 
and mean glucose values was observed in 
the 6-month SMS period compared to the 
no-SMS period. 
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Patients  

 
SMS 

crossed after 6 months. SMS messages were 
sent via the Gluconet module that was 
preinstalled on a PDA to manage patient 
files, view BG values, and send SMS advice. 

[150],  
2009 
[247], 
2015 
[250], 
2012 
[255], 
2014 
 

RCT 
 
N=75 
 
3 months 
 
Patients  

Diabetes Phone 
 
Korea 
 
Diabetes  
 
SMS 

Diabetes Phone, 
glucometer, 
computer, 
internet-based 
glucose 
monitoring 
system (IBGMS) 
 

The phone group (n=38) received the 
Diabetes Phone, a mobile phone containing a 
device that measures and transmits BG data 
to a web server automatically and has the 
same features of a mobile phone such as 
SMS. Internet group patients (n=37) were 
given glucometers and were asked to submit 
their BG readings and communicate with the 
doctor using the IBGMS at least once every 2 
weeks. All patients were asked to check their 
BG daily. The doctor checked the readings 
every 2 weeks and sent medical advice by 
SMS to the phone group and through web-
based charts to the internet group. 

P: HbA1c, 2-hr 
postprandial BG levels, 
fasting BG, total 
cholesterol, HDL, LDL, 
triglycerides 
 
S: satisfaction and 
adherence 
 

HbA1c levels decreased significantly after 3 
months for both groups (from 7.6% to 6.9% 
for the Internet group and from 8.3% to 
7.1% for the phone group). The difference 
however was not significant. Fasting plasma 
glucose levels did not differ significantly 
between groups and no changes were 
observed in total cholesterol, HDL 
cholesterol, triglyceride, and LDL 
cholesterol levels pre- to post-intervention. 
 

[95], 
2014 
[247], 
2015 

RCT 
 
N=20 
 
3 camp 
sessions, 
each 
lasting 5-6 
days 
 
Patients  

Diabetes 
Assistant 
(DiAs)  
 
USA 
 
Diabetes  
 
app 

Dexcom G4 
PLATINUM 
sensor, Samsung 
Galaxy Nexus 
smartphone 
running only the 
Diabetes 
Assistant app, 
USB cable to 
connect the 
sensor to the 
smartphone 
 

Both groups wore the sensor for continuous 
glucose monitoring (CGM). The intervention 
group (n=10) connected the sensor via a USB 
cable to a smartphone running the app to 
send CGM data to servers via mobile 
networks or WiFi. Sensors for all patients 
were adjusted to trigger an alarm when 
glucose levels dropped below 70mg/dl. 
However, for controls, the alarm was audible 
on the sensor so that they could provide self-
treatment. For the intervention group, the 
alarm was only detectable by the medical 
staff via remote monitoring to take 
appropriate measures.  

Duration of 
hypoglycemic episodes 
and responses to alarms 
 

100% of the intervention group's alarms 
were responded to as opposed to only 54% 
of control group's alarms. The median 
duration of hypoglycemic events below 70 
mg/dl was 30 and 35 minutes with and 
without remote monitoring respectively. 
Remote monitoring significantly decreased 
prolonged hypoglycemic events, 
eliminating alleventsbelow50 mg/dl 
lastinglongerthan30 minutesaswell as all 
eventsbelow70 mg/dl lasting more than 
2 hours. 

[151], 
2008 
[247], 
2015 
[250], 
2012 
[255], 

RCT 
 
N=30 
 
3 months 
 
Patients  

NICHE 
 
USA 
 
Diabetes  
 
SMS 

phone, wireless 
biometric 
devices 
(glucometer and 
pedometer) 
 

Intervention patients (n=15) were instructed 
to test their BG, wear the pedometer, and 
upload data onto the NICHE server on a 
daily basis. Nurses accordingly sent them 
tailored feedback via SMS. Control patients 
(n=15) received standard diabetes self-
management and tracked their step count 

HbA1c, BMI, self-
efficacy, physical 
activity levels 
 

The mean HbA1c improved in the 
intervention group and deteriorated in 
controls, yet without statistical significance. 
Self-efficacy scores also did not improve in 
controls but significantly improved in the 
intervention group. 
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2014  using a pedometer. 
[141],  
2009 
[247], 
2015 
[261], 
2012 

RCT 
 
N=40 
 
3 months 
 
Patients  

CARDS 
 
USA 
 
Diabetes  
 
SMS 

phone, 
Computerized 
Automated 
Reminder 
Diabetes System 
(CARDS), 
laptop running 
CARDS 
 

Intervention patients (n=22) received 
automated SMS reminders from the CARDS 
system to measure and submit their BG 
values to the CARDS website. Controls 
(n=18) received the same reminders via 
email for the same purpose. Positive 
feedback was accordingly sent to patients by 
SMS or email, and warnings were sent when 
values fell outside the normal range. 

HbA1c, adherence to 
submitting BG 
measurements 
(frequency of BG 
measurement) 
 

Compared to controls, intervention patients 
received more reminders (180.4 vs. 106.6 
per user) and submitted their BG data 
significantly more often (30.0 vs. 6.9 per 
user). No change was observed in the 
HbA1c values in the 2 groups after the 
intervention. 

[152], 
2006 
[247], 
2015 

RCT 
 
N=175 
 
12 months 
 
Patients  

DMS 
 
Finland 
 
Diabetes  
 
SMS 

phone, modem, 
Diabetes 
Management 
System (DMS), 
glucometer 
 

The study group (n=101) used a modem to 
download their BG data from the glucometer 
directly into the DMS, which then allowed 
the medical team to send SMS messages to 
patients. The usual care group (n=74) 
received regular GP visits every 3 months.  

HbA1c, diastolic blood 
pressure (DBP), fasting 
BG, serum total 
cholesterol, serum LDL 
cholesterol, serum 
triglycerides 

All outcome measures were significantly 
lower in the study group compared to the 
usual care group. 

[247], 
2015 
[250], 
2012 
[255], 
2014 
[262], 
2009 
[263], 
2010 
[264], 
2009 

RCT 
 
N=137 
 
12 months 
 
Patients  

N/A 
 
UK 
 
Diabetes 
 
app 

Motorola phone, 
Bluetooth-
enabled 
glucometer, 
Bluetooth-
enabled BP 
monitor, web-
based 
application for 
clinician review 

Intervention participants (n=72) measured 
their BG (4-9 times/week) and BP (weekly) 
via a glucometer and a BP monitor that 
wirelessly transmitted data via Bluetooth to a 
3G-enabled mobile phone. The phone then 
sent the data to a server where clinicians 
could check it via a web-based application. 
Accordingly, recommendations were sent to 
patients by letter. The control group (n=65) 
received only usual care from the outpatient 
clinic.  

HbA1c, diabetic 
retinopathy, BP, total 
and HDL cholesterol, 
total triglycerides. 
 

No differences in HbA1c were observed 
between groups at 9 months, with a mean of 
7.99% for intervention patients and 8.2% 
for controls. At 12 months, SBP 
significantly decreased in the intervention 
group by -6.5mmHg and did not change in 
controls. DBP, HbA1c, or cholesterol 
profile did not significantly change in either 
group. 

[73], 
2007 
[142], 
2008 
[143], 
2007 
[247], 
2015 
[250], 
2012 

RCT 
 
N=51 
 
12 months 
 
Patients  

N/A 
 
South Korea 
 
Diabetes  
 
SMS 

phone, mobile or 
wired internet to 
access the 
website 
 

Intervention patients (n=25) were instructed 
to access a website using a cellular phone or 
wired internet to input their BG levels every 
day. They were accordingly sent optimal 
recommendations weekly by SMS from the 
nurse. Controls (n=26) met with the diabetes 
specialist and received customary outpatient 
care, recommendations and educational 
information during one or two clinic visits. 

HbA1c, fasting plasma 
glucose (FPG) levels, 2-
hrs post-meal BG levels 
(2HPMG) 
 

HbA1c did not differ significantly between 
groups but differed over time, dropping by -
1.15, -1.05, and -1.32% at 3, 6, and 12 
months respectively for intervention 
patients vs. +0.81% in controls. 2HPMG 
significantly declined in the intervention 
group compared to controls (-100 vs. 
+18.1mg/dl) while FPG levels did not differ 
significantly between groups. 
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[145], 
2006 
[250], 
2012 

Pre-post 
 
N=45 
 
12 weeks 
 
Patients  

N/A 
 
South Korea 
 
Diabetes 
 
SMS 

phone, website 
 

Participants entered their SMBG levels and 
drug information, including types and dosage 
of insulin and diabetes medications, into a 
website where it was made available for 
review by a nurse. The nurse accordingly 
sent weekly SMS recommendations to each 
patient. 

P: HbA1c 
 
S: self-reported 
adherence 
 

After 12 weeks, patients decreased their 
mean HbA1c level by 1.1% and increased 
their adherence to diabetic medication 
taking, 30 minutes of physical exercise, and 
foot care. 

[146], 
2004 
[250], 
2012 

Pre-post 
 
N=185 
 
3 months 
 
Patients 

N/A 
 
South Korea 
 
Diabetes 
 
SMS 

phone, website 
 

Participants sent their SMBG levels, 
medication and dosage, meal intake, and 
degree of exercise to their health providers 
via a specialized web-based diabetes 
management system. Accordingly, health 
providers sent SMS advice to patients for 
individualized diabetes management. 

HbA1c 
 

The mean HbA1c significantly improved 
from 7.5% to 7.0% after using the 
management program. 
 

[147], 
2008 
[250], 
2012 

RCT 
 
N=34 
 
12 months 
 
Patients  

N/A 
 
South Korea 
 
Diabetes 
 
SMS 

phone, website 
 

Intervention patients (n=18) were requested 
to record their blood glucose levels in a 
weekly diary on the website using a mobile 
phone or computer internet. Accordingly, the 
researcher sent optimal recommendations to 
each patient by SMS. Control patients (n=16) 
only received their customary outpatient care 
during visits. 

HbA1c, FBG, 2HPP 
 

Intervention patients decreased their HbA1c 
significantly compared to baseline by 1.22, 
1.09, 1.47, and 1.49% at 3, 6, 9, and 12 
months respectively. They also decreased 
their 2HPP by 120.1, 58.9, 62.0, and 102.9 
mg/dl at the same time points. Changes in 
control patients were however not 
significant.  

[144], 
2007 
[247], 
2015 

RCT 
 
N=71 
 
12 weeks 
 
Patients  

N/A 
 
South Korea 
 
Diabetes 
 
SMS 

phone, website 
program, special 
designed device 
that acts as 
glucometer and 
pedometer 

Intervention patients (n=35) received the 
glucometer/pedometer device and by 
connecting it to their mobile phones, data 
were automatically transmitted to a website. 
An automated algorithm on the website then 
sent patients appropriate SMS messages 
addressing diet and exercise. Controls (n=36) 
received glucometers and usual outpatient 
management from their physicians. 

anthropometric data, 
blood pressure, and 
biochemical profiles 
 

Intervention patients checked their BG more 
frequently than controls, dropped their 
weight from 66.6 to 64.7 kg, and decreased 
their HbA1c values, FBG, and 2HPP 
significantly from 8.06 to 7.34%, 159.4 to 
132.3, and 233.4 to 180.9 mg/dl 
respectively, compared to no changes in 
controls. Total, LDL, and HDL cholesterol 
levels, and triglycerides did not differ 
significantly between groups. 

[96], 
2013 
[247], 
2015 

RCT 
 
N=53 
 
6 months 
 
Patients  

Glucose Buddy 
 
Australia 
 
Diabetes  
 
app 

smartphone 
 

The control group (n=28) received usual care 
comprising a visit to the primary doctor 
every 3 months. The intervention group 
(n=25) received usual care + app which 
allowed manual entry of BG levels, insulin 
doses, medications, food items, and minutes 
of physical activity. Data were viewed 

P: HbA1c 
 
S: diabetes-related self-
efficacy, self-care 
activities, and quality of 
life 
 

Compared to controls, the intervention 
group significantly improved glycemic 
control (HbA1c) from baseline to 9-month 
follow-up. However, no significant changes 
over time were observed in either group in 
relation to self-efficacy, self-care activities, 
and quality of life. 
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 weekly via a web interface by a diabetes 
educator who accordingly sent personalized 
text messages to patients. 

 

[247], 
2015 
[265], 
2004 

RCT 
 
N=40 
 
4 weeks 
 
Patients  

DAILY (Daily 
Automated 
Intensive Log 
for Youth) 
 
USA 
 
Diabetes  
 
PDA app 

PDA fitted with 
a wireless 
modem, wireless 
glucometer, 
DiaBetNet 
software 
installed on PDA 

Participants were randomized to a control 
(n=21) and a game group (n=19). Both 
groups received a PDA fitted with a wireless 
modem and diabetes data management 
software, plus a wireless-enabled BG 
monitor. The game group additionally 
received the DiaBetNet motivational gaming 
software. Both groups measured their BG 4 
times a day and transmitted data to a central 
server. 

P: HbA1c and 
hyperglycemia 
 
S: Number of 
transmissions between 
groups, BG monitoring, 
child and parent self-
reporting of diabetes 
knowledge and 
satisfaction. 

The game group transmitted significantly 
more BG values than the control group and 
displayed a significant increase in diabetes 
knowledge over the 4 weeks of the study. 
The game group also had significantly less 
hyperglycemia and maintained their HbA1c 
levels at 8% or less. 

[247], 
2015 
[266], 
2005 

RCT 
 
N=60 
 
6 months 
 
Patients  

N/A 
 
USA 
 
Diabetes 
 
Text messages 
(pager) 

Wireless 2-way 
pager-based 
automated 
messaging 
system 
(Motorola T-900 
2-way 
alphanumeric 
pager, computer 
messaging 
system)  

Participants in the pager group (n=25) 
received a Motorola pager which could send 
and receive text messages, and were trained 
to use it. Messages were sent via a computer 
messaging system and patient responses were 
processed by a constantly running program 
that alerted the investigator when responses 
were unexpected. The control group (n=25) 
did not receive pager support but could page 
the investigator if they had any questions. 

P: HbA1c 
 
S: blood pressure, self-
reported patient 
attitudes 
 

An average decrease of 0.1-0.3% in HbA1c 
levels was observed in both groups. The 
number of hypertensive patients in the 
control group was double that in the pager 
group at the end of the study. 

[153], 
2011 
[247], 
2015 

RCT 
 
N=144 
 
6 months 
 
Patients  

N/A 
 
South Korea 
 
Diabetes 
 
SMS 

phone, 
glucometer with 
a public 
switched 
telephone 
network-
connected 
cradle, 
automated 
CDSS for 
message sending 

Participants were randomized to a control 
group (n=48) that received routine care only; 
a SMBG group (n=47) instructed to measure 
their BG at least 8 times a week; and a 
ubiquitous-healthcare group (n=49) that was 
trained to use public switched telephone 
network-connected glucometers and 
measured their BG at the same frequency as 
the SMBG group. The glucometers 
automatically transferred test results to a 
hospital server where an automated CDSS 
system generated and sent patient-specific 
messages. 

P: proportion of patients 
achieving HbA1C 
below 7% without 
hypoglycemia at 6 
months 
 
S:frequency of self-
monitored BG 
 

After 6 months, the mean HbA1c level 
significantly decreased from 7.8 to 7.4% 
and from 7.9 to 7.7% in the u-healthcare 
and SMBG group respectively, compared to 
a slight drop from 7.9 to 7.8% in controls. 
30.6% achieved HbA1c below 7% without 
hypoglycemia in the u-healthcare group, 
23.4% in the SMBG group, and 14.0% in 
controls. 81.2% of the u-healthcare group 
achieved the target testing frequency vs. 
31.2% in the control group. 

[247], 
2015 

RCT 
 

N/A 
 

Nokia mobile 
phone, 

Both groups received lifestyle-focused 
monthly phone calls. Intervention patients 

changes of HbA1c, 
changes of oral glucose-

The median change in HbA1c from baseline 
to 6 months was -0.9% in the intervention 
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[267], 
2013 

N=14 
 
6 months 
 
Patients  

UK 
 
Diabetes  
 
app 

glucometer with 
Bluetooth cradle, 
web-based 
monitoring 
system 
 

(n=7) also received mobile phones and 
glucometers, and were asked to measure their 
BG at least 6 times/week and transmit 
readings via Bluetooth to the phone. Data 
were sent via 3G to a server and monitored 
by nurses twice a week via a web-based 
system. The app also produced graphs to aid 
self-titration. 

lowering medication 
(defined as changes in 
dose or quantity of 
medications) 
 

group and -0.5% in the control group. Six 
intervention group patients and four 
controls changed their oral glucose-
lowering medication. 

[238], 
2012 
[247], 
2015 

RCT 
 
N=104 
 
6 months 
 
Patients  

N/A 
 
Netherlands 
 
Diabetes  
 
SMS 

phone, real-time 
medication 
monitoring 
(RTMM) 
dispenser 

Patients were randomized to a control group 
(n=48) that received a RTMM dispenser, and 
an intervention group (n=56) that received a 
RTMM dispenser and SMS reminders when 
the dispenser was not opened within agreed 
periods. RTMM used an electronic 
medication dispenser that recorded dates and 
times of dispenser openings and sent data via 
GSM network to a central server. 

adherence to oral 
antidiabetics measured 
by: number of days 
without dosing; 
proportion of missed 
doses; proportion of 
doses taken within 
predefined standardized 
time windows 

Intervention patients took significantly 
more doses within agreed time periods than 
controls and tended to miss doses less 
frequently. The average number of days 
without dosing was not significantly 
different between the 2 groups. 
 

[154], 
2012 
[247], 
2015 
[268], 
2013 

RCT 
 
N=203 
 
12 months 
 
Patients  

N/A 
 
Spain 
 
CVDs  
 
SMS 

phone, self-
measurement 
devices 
(automatic 
sphygmomano-
meter, glucose 
and lipid meter), 
web interface 

Patients were randomized to a TM 
intervention (n=102) and a control (n=101) 
group.  All patients received lifestyle 
coaching and usual care. Intervention 
patients were asked to use self-measurement 
devices and send their weight, heart rate, and 
BP weekly, and their lipid profile and BG 
monthly using mobile phones. Data were 
accessed by a cardiologist via a web interface 
and SMS advice was accordingly sent to 
patients.  

BP, BMI, smoking 
status, LDL cholesterol, 
and HbA1c 
 

At 12 months, intervention patients had a 
significantly lower BMI (-0.77kg/m² vs. 
+0.29kg/m²) than controls and were more 
likely to improve cardiovascular risk factors 
(69.6% vs. 50.5%). More intervention 
patients achieved goals for BP (62.1% vs. 
42.9%) and HbA1c (86.4% vs. 54.2%) but 
with no differences in smoking or LDL 
cholesterol. 

[155], 
2008 
[247], 
2015 

RCT 
 
N=285 
 
6 months 
 
Patients  

N/A 
 
Spain 
 
CVDs  
 
SMS 

cellular phone 
with WAP-
GPRS capability 
(Nokia 3510i) 
and a 
sphygmomano-
meter (Omron 
M4-I), web 
application for 
GP to access 
data 

All patients were asked to weekly take and 
record measurements of their BP, heart rate, 
and body weight. Control patients (n=143) 
recorded measurements on paper and could 
only communicate them to their GP during 
scheduled visits. Intervention patients 
(n=142) sent their data during a WAP session 
to a web-based system where GPs could 
access it and accordingly send SMS 
messages to patients addressing any health-
related issues. 

P: degree of 
hypertension control 
 
S: BP change 
 
 

No significant differences were observed in 
the degree of hypertension control or BP 
change between groups, with 31.7% of 
intervention patients and 35.7% of controls 
exhibiting poor control. Intervention 
patients decreased their SBP by 15.5mmHg 
and DBP by 9.6mmHg, while controls 
decreased their SBP and DBP by 11.9 and 
4.4mmHg respectively. 
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[156], 
2012 
[247], 
2015 

RCT 
 
N=199 
 
12 months 
 
Patients  

N/A 
 
Russia 
 
CVDs 
 
SMS 

phone, personal 
computer with a 
software 
developed for 
the physician 

The traditional ambulatory care management 
group (n=102) received consultation on 
clinic visits. The active ambulatory care 
management group (n=97) communicated 
with the doctor via an IT system that sent 
regular SMS reminders with advice on home 
BP monitoring, treatment, correction of body 
mass, and smoking; collected data on BP, 
body mass and number of cigarettes smoked; 
and scheduled clinic visits if data indicated a 
need for treatment changes.  

P: Blood pressure levels 
 
S: BMI, and smoking 
history 
 

At the end of the study, 77% of patients in 
the active care management group had 
achieved the targeted blood pressure level, a 
proportion that was 5 times higher than that 
in the traditional ambulatory care 
management group. 
 

[105], 
2008 
[247], 
2015 

RCT 
 
N=236 
 
6 months 
 
Patients  

N/A 
 
Denmark 
 
CVDs 
 
PDA app 

PDA with 
embedded 
mobile phone 
unit, secure 
home page for 
doctors 

Intervention patients (n=113) were provided 
with a BP measuring device connected to a 
PDA with a BP measurement software 
interface. Data were transferred to a central 
server by a PDA‐embedded mobile phone 
unit and doctors were able to access it on a 
secure homepage. Control patients (n=123) 
were asked to visit their GP as often as 
needed to take BP measurements and follow 
their antihypertensive treatment. 

P: difference in systolic 
daytime ambulatory BP 
monitoring (ABPM) 
change between 
baseline and 6 months 
 
S: Change in diastolic 
daytime ABPM 
 
 

Systolic daytime ABPM decreased by -11.9 
mmHg in the intervention group and -9.6 
mmHg in controls. 60% of intervention 
patients reached the target BP compared to 
38% of controls. Diastolic daytime ABPM 
decreased significantly in both groups at 6 
months, but without significant difference 
between the 2 groups. 

[247], 
2015 
[269], 
2011 

RCT 
 
N=60 
 
3 months 
 
Patients  

Stabil-O-Graph 
 
Germany 
 
CVDs 
 
SMS and calls 

Bluetooth-
enabled mobile 
phone, Stabil-O-
Graph (fully 
automatic 
Bluetooth-
enabled BP 
meter with an 
upper arm cuff) 

Both groups received BP lowering 
medication to achieve the BP target, and 
were asked to measure their home BP once 
daily. Standard care patients (n=30) were 
advised to call their physician or visit the 
clinic in case of side effects or insufficient 
BP reduction. Intervention patients (n=30) 
were provided with Stabil-O-Graph and a 
mobile phone that automatically sent BP data 
via SMS to a central server. Doctors were 
notified by email when alarm criteria were 
met and accordingly called patients to 
discuss treatment strategies. 

BP 
 

During treatment, mean SBP showed a 
more intensive decrease in the intervention 
group (-17.0 ± 11.1 mmHg) compared to 
the control group (-9. 8 ± 13.7 mmHg) 
 

[106], 
2012 
[247], 
2015 

RCT 
 
N=100 
 

N/A 
 
Canada 
 

phone, 
telemonitoring 
devices (BP 
monitor, weight 

The standard care group (n=50) received 
clinic visits once every 2 weeks, HF 
education during visits, and possibility to call 
the clinic. The intervention TM group (n=50) 

P: surrogate for heart 
failure prognosis, 
specifically brain 
natriuretic peptide 

BNP levels and LVEF improved 
significantly for both groups from baseline 
to endpoint without a significant difference 
between groups. However, a subgroup 
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[251], 
2013 

6 months 
 
Patients  

CVDs 
 
app 

scale, ECG 
recorder) 
 

was asked to take daily weight and BP 
readings, weekly single-lead ECGs, and 
answer daily symptom questions on a mobile 
phone. Readings were automatically 
transmitted via Bluetooth to the mobile 
phone then to data servers and instructions 
were accordingly sent to patients. Alerts 
were also sent to the cardiologist if needed.  

(BNP), self-care, and 
quality of life 
 
S: left ventricular 
ejection fraction 
(LVEF), hospital 
readmissions, number 
of nights in hospital, 
and mortality 

analysis showed the intervention group 
significantly dropped their BNP by 150 
pg/ml and increased their LVEF, self-care 
maintenance, and management by 7.4%, 7 
points, and 14 points respectively, 
compared to no changes in the control 
group. 

[110], 
2008 
[247], 
2015 

RCT 
 
N=48 
 
12 months 
 
Patients  

N/A 
 
Taiwan 
 
COPD 
 
app 

phone (Sony 
Ericsson K600i) 
 

Intervention patients (n=24) were asked to 
perform daily endurance walking at 80% of 
their maximal capacity by following a music 
tempo from a program installed on their 
mobile phone.  The app recorded the duration 
of music played and also included short 
questionnaires for recording respiratory 
symptoms. Data were automatically sent via 
GPRS to a website for storage. Control 
patients (n=25) received the same protocol of 
daily walking exercise without the music 
app. 

respiratory symptoms 
(breathlessness, cough 
and sputum), forced 
vital capacity (FVC),  
inspiratory capacity 
(IC) and breathlessness 
(rated by the Borg 
scale), walking distance 
of the ISWT, body mass 
index (BMI) 
 

Intervention patients improved significantly 
their ISWT distance and endurance walking 
duration after 8 weeks. At 12 weeks, 
improvements were also seen in IC and SF-
12 score and remained until endpoint, with 
less acute exacerbations and 
hospitalizations. There was also significant 
improvement in breathlessness vs. none in 
controls. FEV1 did not change significantly 
in any group. 

[247], 
2015 
[270], 
2009 

RCT 
 
N=17 
 
6 months 
 
Patients  

MOBILE 
(Mobilizing 
Support for 
Long-term 
Exercise) 
 
USA 
 
COPD 
 
SMS and app 

smartphone, 
digital 
pedometer 
 

Intervention patients (n=9) used a mobile 
phone diary to submit daily information 
about their symptoms and exercise to a 
central server, and accordingly received 
weekly feedback via SMS from the nurse. An 
alarm was set on the phone’scalendarto
remind them to complete their entries. 
Controls (n=8) used their mobile phone to 
enter symptoms and exercise information but 
did not receive personalized feedback. 

maximal workload, 6-
minute walk distance, 
HRQL 
 

No differences in maximal workload, 6-
minute walk distance, or HRQL were 
observed between groups over time. Over 
six months the intervention group logged 
fewer steps while controls increased their 
total steps/day 
 

[157], 
2005 
[247], 
2015 
[261], 
2012 

RCT 
 
N=16 
 
16 weeks 
 
Patients  

N/A 
 
Croatia 
 
Asthma 
 
SMS 

Ericsson SH 888 
GSM mobile 
phone connected 
via a serial port 
to a Pentium 
processor-based 
computer 

All patients received an asthma education 
session, a self-management plan, and 
standard treatment, and were instructed to 
measure PEF 3 times daily and keep a 
symptom paper diary. Intervention patients 
(n=8) were additionally asked to send their 
PEF results daily via SMS to the study's 

Pulmonary function 
test, clinical records, 
patients’dailyrecords
of PEF and symptoms, 
PEF variability. 
 
 

No significant difference was observed 
between groups in absolute PEF, but PEF 
variability was significantly smaller in the 
intervention group. FEV1 did not change in 
controls but significantly increased in the 
intervention group (from 77.63 to 81.25). 
Controls had significantly higher cough and 
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running the 
Asthma Center 
0.90 Software 

Ericsson mobile phone, which transferred 
data to a software for analysis. Accordingly, 
patients received weekly SMS therapy 
adjustments from an asthma specialist. 

night symptom scores (1.85 vs. 1.42 and 
1.22 vs. 0.85 respectively). 

[158], 
2010 
[247], 
2015 

RCT 
 
N=120 
 
12 weeks 
 
Patients  

eCare 
 
Singapore 
 
Asthma 
 
SMS 
 
 

phone 
 

Intervention patients (n=60) received tailored 
asthma education followed by asthma 
management supported by SMS monitoring 
messages sent according to a structured 
workflow. Control patients (n=60) received 
tailored asthma education followed by 
conventional inpatient asthma management.  

P: feasibility 
 
S: clinical asthma 
outcomes (Asthma 
Control Test (ACT), 
use of nebulization, 
emergency department 
visits, hospital 
admissions for asthma). 

ACT scores improved in 36 intervention 
patients vs. 28 controls. The number of 
nebulizations and ED visits decreased in 54 
and 57 controls vs. 50 and 51 intervention 
patients respectively. None of the 
differences were significant and there was 
no reduction in admission rates in either 
group. 

[111], 
2012 
[247], 
2015 

RCT 
 
N=288 
 
6 months 
 
Patients  

t+ Asthma 
 
UK 
 
Asthma 
 
app 

phone, website 
 

Intervention patients (n=145) were provided 
with the t+ Asthma app, which enabled 
recording and transmission of symptoms, 
medication use, and peak flow 2 times a day. 
Incursion into the red or amber zones 
triggered contact by an asthma nurse and 
both patients and their clinicians were able to 
access patient data via a password-protected 
website. Control patients (n=143) were asked 
to keep a paper diary, recording the same 
data twice daily. 

P: change in asthma 
control measured by 
ACQ, self-efficacy 
measured by the change 
in KASE-AQ 
 
S: admissions for 
exacerbations of 
asthma, prescribed 
courses of oral steroids, 
and unscheduled 
consultations 

A mean ACQ change of 0.75 and 0.73 was 
observed in intervention and control groups 
respectively. No significant difference was 
observed between groups in asthma control, 
self-efficacy, number of acute attacks, 
steroid courses, or unscheduled consultation 
visits. KASE-AQ score showed a mean 
change of -4.4 in the intervention group vs. 
-2.4 in controls.  

[107], 
2012 
[247], 
2015 
[251], 
2013 

RCT 
 
N=110 
 
12 months 
 
Patients  

N/A 
 
Canada 
 
diabetes/ 
hypertension 
 
app 

BlackBerry (BB)  
smartphone 
paired with a 
Bluetooth-
enabled home 
BP monitoring 
device 
 

Control patients (n=55) received a BP 
monitor to measure their BP on 2 days per 
week, twice in the morning and twice in the 
evening. They also received usual care from 
the primary physician and were given an 
information booklet on hypertension. 
Intervention patients (n=55) received the 
same procedures, only with a Bluetooth-
enabled home BP monitoring device 
connected to a BB smartphone which 
transmitted readings automatically to 
application servers. A self-care message was 
accordingly sent to the smartphone’sscreen 
and patients with BP out of target range were 

mean daytime 
ambulatory systolic 
blood pressure 
 

Mean daytime ambulatory systolic blood 
pressure decreased significantly only in the 
intervention group by 9.1 ± 15.6 mmHg 
with a mean between-group difference of 
7.1 ± 2.3 mmHg. 51% of intervention 
patients achieved the guideline 
recommended BP target (below 130/80 
mmHg) compared to 31% of controls. 



120 
 

Ref. , 

year 

Study 

design 

Solution 

name/details 

Infrastructure/ 

technologies 

Methods/interventions Primary (P)/secondary 

(S) outcomes 

Findings 

 

advised to visit their physician. 
[108], 
2007 
[251], 
2013 
[255], 
2014 

Pre-post 
 
N=33 
 
4 months 
 
Diabetics 
with 
uncontroll-
ed 
hypertensi-
on 

N/A 
 
Canada 
 
diabetes/hypert
ension 
 
app 

phone, 
Bluetooth-
enabled BP cuffs 
 

Participants received Bluetooth-enabled BP 
cuffs and mobile phones and were asked to 
take 2 consecutive BP readings in the 
morning and evening on a minimum of 2 
days/week. Readings were automatically 
transmitted to a central server and patients 
accordingly received alert messages 
requesting additional readings if their BP was 
out of range. Action messages setting up a 
medical appointment were also sent to 
patients if their BP remained abnormal and 
alerts were faxed to the physician. 

change in 24-h 
ambulatory and 2-week 
average home BP 
readings from baseline, 
control rate of BP 
(defined as 24-h 
ambulatory BP of 
<130/80 mm Hg and 2-
week average home BP 
of <130/80 mm Hg), 
adherence to the 
measurement schedule 

24-h ambulatory BP significantly decreased 
by 11/5 mmHg and BP control significantly 
improved. Home readings received by the 
server were substantially more than 
expected. 

[247], 
2015 
[251], 
2013 
[255], 
2014 
[271], 
2009 

RCT 
 
N=123 
 
3 months 
 
Patients  

UCDC system  
 
South Korea 
 
Diabetes + 
hypertension 
 
SMS and app 

mobile phone 
with a modular 
BG measuring 
device, 
automatic BP 
monitoring 
device, weight 
scale, website 

Intervention patients (n=62) used a UCDC 
system comprised of a mobile phone 
connected to measuring devices. The phone 
alarmed patients to measure their BG, BP, 
and body weight daily and results were 
automatically sent to a study database.  
Immediate feedback messages were 
accordingly generated. Physicians could 
followparticipants’data and send 
individualized recommendations via a 
website. Controls (n=61) visited their doctors 
according to their routine schedule. 

BMI, blood chemistry, 
HbA1c, baPWV 
 

HbA1c significantly improved from 7.6 to 
7.1 in the intervention group vs. an increase 
from 7.4 to 7.6 in the control group. 
Significant reductions in SBP and DBP, as 
well as improvements in total and LDL 
cholesterol, and triglyceride levels were 
also observed in the intervention group. 

[112], 
2013 
[245], 
2015 

RCT 
 
N=58 
 
8 weeks 
 
Obese 
women 

MRP app 
 
Australia 
 
Obesity 
 
app 

smartphone, web 
service 
 

Both groups received information on the 
meal replacement program (MRP) and 
restricting energy intake. Controls (n=30) 
used an app providing information that came 
with the meal replacements. Intervention 
participants (n=28) received a MRP support 
app, which prompted them 3 times/day to 
record their weights and fill in their meal 
diaries. The app connected with a web 
service to record and process data, and 
generated motivational messages on diet 
progress from a database of responses. 

weight loss, user 
engagement 
 

The intervention group had a higher 
estimated mean percent weight loss (3.18%) 
compared to controls (2.22%), but the 
difference was not significant. Intervention 
participants also reported a greater increase 
in positive affect (EM=0.48 vs. -0.01) while 
controls indicated a greater decrease in their 
willingness to stay on the diet (EM=-2.8 vs. 
-1.4). 

[113], 
2013 

RCT  
 

My Meal Mate 
(MMM) 

smartphone 
 

Participants were randomized to an app 
(n=43), a website (n=42), and a paper diary 

P: acceptability and 
feasibility 

Adherence in the app group was 
significantly higher than other groups, with 
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[245], 
2015 
[272], 
2015 
[273], 
2014 

N=128 
 
6 months 
 
Volunteers 

 
UK 
 
Obesity 
 
app 

(n=43) group. The MMM app allowed users 
to record their consumed food and drink and 
physical activity in an electronic diary. 
Instant feedback on energy consumption was 
generated and weekly text messages aiming 
to enhance self-efficacy were also triggered 
according to calorie targets. The website 
group used a commercially available 
slimming website, and the diary group used 
paper diaries. 

 
S: weight loss 
 

a mean of 92 days of dietary recording 
compared to 35 and 29 days in the website 
and diary group respectively. Self-
monitoring declined over time in all groups. 
Weight differed significantly among groups, 
with a mean change of -4.6kg in the app 
group, -2.9kg in the diary group, and -1.3kg 
in the website group. 

[138], 
2012 
[139], 
2012 
[274], 
2015 

RCT 
 
N=141 
 
9 months 
 
Obese 
children 

N/A 
 
Netherlands 
 
Childhood 
obesity 
 
SMS  
 

phone, secure 
web server with 
automatic 
software 
program 
 

The intervention group (n=73) received SMS 
Maintenance Treatment (SMSMT). It 
involved sending weekly self-monitoring 
data on exercise, eating behavior, and 
emotional well-being via SMS to a web 
server, which used a software program to 
compare received data to that of previous 
SMS, and accordingly generated tailored 
feedback messages. Controls (n=68) received 
a lifestyle program without SMS. 

P: BMI, PA and diet 
behaviors, and 
emotional well-being 
from 3 to 12 months 
 
S: adherence to the 
SMSMT 
 

SMSMT did not improve treatment 
outcomes, producing no significant 
difference in BMI decrease between the 2 
groups after 12 months. SMSMT 
completers sent on average an SMS every 2 
weeks. 
 

[140], 
2010 
[274], 
2015 

Pre-post 
 
N=40 
 
9 months 
 
Obese 
children 

N/A 
 
Netherlands 
 
Childhood 
obesity 
 
SMS 

phone, 
automated 
software for 
SMS sending 
 

Participants who had completed a 12-week 
cognitive behavioral group treatment 
(CBGT) were assigned to SMSMT and were 
asked to send weekly self-monitoring data on 
eating, exercise, and emotions via SMS. A 
software automatically analyzed received 
messages and accordingly sent tailored 
feedback to children. 

P: adherence to SMS 
 
S: changes in Body 
Mass Index Standard 
Deviation Scores (BMI-
SDS) during the CBGT 
and SMSMT 

Children submitted 67% of the weekly SMS 
messages they were expected to send. 
During CBGT, BMI-SDS significantly 
reduced by 0.20 and was further reduced by 
0.07 during the SMSMT. The difference 
however did not reach statistical 
significance. 

[119], 
2011 
[274], 
2015 

Pre-post 
 
N=3 
 
9 weeks 
 
Adolesce-
nts 

Livestrong 
 
USA 
 
Childhood 
obesity 
  
app 

iPod Touch The intervention comprised 9 weekly 
educational sessions. In the baseline phase, 
participants were asked to set a weekly self-
monitoring goal and record their diet intake 
and PA in a paper diary. In the treatment 
phase, they were given an iPod Touch 
preloaded with the app, which allowed 
wireless tracking of dietary intake and PA. 
The app also provided real-time feedback on 
calories consumed, prompted participants to 
self-monitor at regular intervals, and time 

change in adherence to 
self-monitoring of diet 
and PA goals between 
paper diary and iPod 
app 
 

Self-monitoring increased by 73 ± 28% 
with the iPod app compared to paper diaries 
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stamped each record.  
[132], 
2010 
[253], 
2015 
[275], 
2014 
[276], 
2014 
[277], 
2015 
[278], 
2013 
[279], 
2012 

RCT 
 
N=538 
 
12 months 
 
Patients  

WelTel Kenya1 
 
Kenya 
 
HIV 
 
SMS 
 

phone, bulk 
messaging 
functions for 
SMS sending 
 

Intervention patients (n=273) received a 
weekly SMS from a clinic nurse inquiring 
about their status and reminding them about 
the availability of phone support. They were 
requested to respond within 48 hrs and those 
who reported having a problem or failed to 
respond were contacted by phone. Control 
patients (n=265) received only usual care. 

self-reported adherence 
to ART, plasma HIV-1 
viral RNA load 
suppression 
 

Intervention patients had significantly 
improved ART adherence and rates of viral 
suppression compared to controls, with 
61.5% vs. 49.8% and 57.1% vs. 48.3% 
reporting adherence and suppressed viral 
loads in the intervention and the control 
group respectively. 

[130], 
2011 
[253], 
2015 
[275], 
2014 
[276], 
2014 
[277], 
2015 
[278], 
2013 

RCT 
 
N=431 
 
12 months 
 
Patients  

N/A 
 
Kenya 
 
HIV 
 
SMS 

phone, MEMS 
caps, 
commercial 
service provider 
(Zunguka) 
message sending 
 

One third of participants were randomized to 
a control group that received no SMS 
reminders; while two third of participants 
were randomized evenly to 4 intervention 
groups receiving either daily short SMS, 
daily long SMS, weekly short SMS, or 
weekly long SMS reminders. 
 

P: ART adherence 
exceeding 90% in a 12-
week period, measured 
by MEMS  
 
S: treatment 
interruptions lasting at 
least 48 hrs 

53% of participants receiving weekly SMS 
reminders achieved adherence of at least 
90% during the 12 months of the study as 
opposed to 40% of controls, and were also 
significantly less likely to experience 
treatment interruptions exceeding 48 hrs. 
 

[137], 
2011 
[253], 
2015 

Pre-post 
 
N=18 
 
4 weeks 
 
Patients  

SMS-DMCare  
 
USA 
 
Diabetes  
 
SMS 

phone, 
RapidSMS for 
sending and 
receiving SMS 
 

At the same time every day, automated 
messages were sent to participants with 
personalized medication, foot care, and 
appointment reminders. Participants were 
also requested to respond via SMS messages 
which were analyzed by SMS-DMCare and 
further message sending was accordingly 
scheduled. 

P: feasibility and 
usability 
 
S: medication 
adherence, self-efficacy 
 

The majority of participants indicated the 
system was easy to use (94%), helped them 
avoid missing medications (94%), and 
increased the frequency of foot self-
examinations (89%). Missed medication 
doses decreased from 1.6 per week to 0.6 
and significant improvements in self-
efficacy were observed. 

[121], 
2013 
[253], 
2015 

Pre-post 
 
N=50 
 

Pill Phone 
 
USA 
 

web-enabled 
phone or 
computer 
 

The Pill Phone app contained a book of 1800 
commonly prescribed medications.  Patients 
entered the name and dose of each 
medication, and times at which they wished 

medication adherence 
 

A nearly significant increase in measured 
adherence was observed between the pre-
intervention and intervention phases. The 
median MMAS score significantly 
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10 months 
 
Patients 

CVDs 
 
app 
 

to be reminded to take it. Accordingly, the 
phone displayed the medication’spicture and 
name when the reminder was set off and 
requested patients to tap either “taken,”“not
taken,”or“snooze”.Allresponseswere 
recorded in a server database for future 
retrieval. 

increased from 2.0 at baseline to 3.0 at end 
of study. Average BP and level of control 
improved significantly after study initiation 
and remained improved till endpoint. 

[134], 
2013 
[253], 
2015 

RCT 
 
N=37 
 
2 months 
 
Patients 

TextTB 
 
Argentina 
 
TB 
 
SMS 
 

phone, Frontline 
SMS was the 
text messaging 
platform 
 

Intervention patients (n=18) were asked to 
text in after taking their medication and were 
encouraged to send any concerns. They 
received reminders when they did not text in 
plus educational SMS messages twice 
weekly. Controls (n=19) received usual 
outpatient care and were asked to keep a 
medication paper diary. 

P: feasibility and 
acceptability 
 
S: medication 
adherence 
 

Intervention patients self-reported 
adherence on average 77% of the days 
whereas only 53% of controls returned 
diaries. 
 

[136], 
2009 
[253], 
2015 

Pre-post 
 
N=41 
 
13 months 
 
Patients 

MediM  
 
USA 
 
Liver 
Transplant 
 
SMS 

phone, MediM 
system to send 
alerts 
 

The MediM system sent SMS alerts to 
patients to take their immunosuppressors and 
send back an SMS to confirm taking the 
medication. If patients did not respond, a 
message was sent to the caregiver in order to 
monitor their compliance online.  

medication 
(immunosuppressor) 
adherence measured by 
SDs of consecutive 
tacrolimus blood levels, 
acute rejection episodes 

The mean tacrolimus level SD significantly 
decreased from 3.46 microg/L at baseline to 
1.37 microg/L at endpoint. The number of 
acute cellular rejection episodes decreased 
from 12 to 2 during the study. 

[135], 
2009 
[253], 
2015 

RCT 
 
N=102 
 
1 month 
 
Healthy 
people on 
Vitamin C 

N/A 
 
Canada 
 
Cold & Flu 
 
SMS 
 

phone, 
automated 
system for SMS 
sending 
 

Participants were randomized to a control 
group that received no SMS; and an 
intervention group that received automated 
SMS reminders daily and were requested to 
acknowledge receiving the messages after 
taking Vitamin C. Upon responding, they 
received a subsequent reinforcement message 
while those failing to respond received a 
correction SMS reminding them of the 
benefits of Vitamin C. 

self-reported adherence 
to Vitamin C 
 

Both groups increased their adherence after 
the trial by 246% for the intervention group 
and 131% for controls. At endpoint, a non-
significant difference was observed between 
groups in the number of pills missed in the 
last week of the trial (2.5 out of 7 in the 
intervention and 3.3 out of 7 in the control 
group). 

[276], 
2014 
[280], 
2012 
[281], 
2014 

Pre-post 
 
N=22 
 
12 weeks 
 

Diabetes 
buddies 
 
South Africa 
 
Diabetes  

phone 
 

SMS questions from the research team were 
sent daily to remind women to monitor their 
walking and eating behaviors and report 
them by sending back a SMS. They were 
also randomly assigned to buddy pairs and 
encouraged to call or text their buddy to 

P: feasibility and 
acceptability 
 
S: HbA1c 
 

Women responded to 29% of questions and 
attended 9 of 12 intervention sessions. At 3 
months, women had increased their sleep 
and reported a higher level of positive 
action and social support coping, but the 
mean HbA1c increased by 3.3%. From 3 to 
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Women  
SMS and calls 

supporteachother’sbehavior change. 
Women also attended a series of 12 
educational sessions on eating lifestyles and 
exercising. 

6 months, spiritual hope decreased and DBP 
increased. 

[276], 
2014 
[282], 
2012 

RCT 
 
N=68 
 
26 weeks 
 
Suicide 
attempters 

BMT program 
 
Sri Lanka 
 
Mental health: 
Suicide 
 
SMS and calls 

phone 
 

Participants were randomized to an 
intervention group (n=34) that received 
immediate Brief Mobile Treatment (I-BMT) 
after discharge for 26 weeks, or a waiting list 
control group (n=34) that received delayed 
BMT (D-BMT) 6 months post-discharge. 
Besides usual care, BMT included 10 mobile 
phone calls, access to 5-minute audio phone 
messages, and weekly SMS reminders. 

reduction of suicidal 
ideation, depression and 
self-harm 
 

Participants who received the intervention 
achieved significant improvements in social 
support and in reducing suicidal ideation 
and depression compared to those who 
received usual care. However, no significant 
effect in reducing actual self-harm was 
observed. 

[276], 
2014 
[283], 
2011 

RCT 
 
N=98 
 
18 months 
 
Patients 
recently 
diagnosed 
with TB 

N/A 
 
Thailand 
 
TB 
 
Phone calls 
 

phone 
 

Multi-drug resistant tuberculosis (MDR-TB) 
patients (n=38) and non-MDR-TB patients 
(n=60) were randomized to either Model 1 
which received conventional Directly 
Observed Treatment, Short course (DOTS) 
strategy to increase TB control; or Model 2 
which received the same treatment but were 
given a mobile phone call reminder to take 
their medication. 

P:sputum conversion 
rate at 1 month 
 
S: cure rates, 
completion rates, failure 
rates or success rates at 
18 months in the MDR-
TB group and 6 months 
in the non-MDR-TB 
group 

In the MDR-TB group, the sputum 
conversion rate was significantly higher in 
Model 2 compared to Model 1 (90% vs. 
20%). In the non-MDR TB group, the 
sputum conversion rate showed no 
significant difference between treatment 
models, with 52% in Model 1 and 37% in 
Model 2. 

[118], 
2013 
[272], 
2015 

RCT 
 
N=70 
 
6 months 
 
Veterans 

N/A 
 
USA 
 
Obesity 
 
PDA app 

PDA 
 

The standard group (n=35) received only the 
MOVE! weight loss program offered at all 
Veteran’sAffairsMedicalCentersand
comprising biweekly sessions on nutrition, 
PA, and behavior change. The +Mobile 
group (n=35) additionally received PDAs 
that monitored their caloric intake and PA 
goals based on their daily food and exercise 
entries. They also received a phone call every 
2 weeks that provided guidance based on 
uploaded data. 

P: weight loss at 6 
months 
 
S: weight loss at 12 
months follow-up 
 

The +Mobile group lost a mean of 3.9 kg 
more than the standard group at all time 
points. Further, weight loss was greater in 
the +Mobile group vs. the standard group at 
6 months (9.9 lbs vs. 2.1 lbs) and 12 months 
(6.3 lbs vs. -0.05 lbs). The +Mobile group 
was also significantly more likely to lose 
5% or more of baseline weight at later time 
points.  

[281], 
2014 
[284], 
2011 
 

Pre-post 
 
N=43 
 
6 months 

home glucose 
monitoring 
program 
 
Kenya 

phone, 
glucometer 
 

Participants received glucometers and were 
contacted by CHWs weekly to complete and 
enter information into a shared database. 
Accordingly, a summary sheet of BG values 
and insulin adjustments was generated and 

HbA1c 
 

HbA1c decreased from 13.18% at baseline 
to 10.5% after 3-6 months in the program. 
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Patients  

 
Diabetes  
 
phone calls 

used by clinical staff to facilitate rapid 
titration of insulin doses. CHWs then called 
patients again to deliver the new doses. 

[277], 
2015 
[285], 
2010 
 

Pre-post 
 
N=176 
 
28 weeks 
 
Patients  

N/A 
 
Uganda 
 
HIV 
 
SMS and calls 

phone 
 

Participants were contacted by phone or SMS 
immediately if they had missed an ARV 
refill appointment to remind them to attend. 
Adherence was also assessed prior to 
initiation of the reminder intervention and 
every 4 weeks during the study period using 
the clinic-based pill count method. 

clinic attendance for 
antiretroviral (ARV) 
refills, ART adherence 
 

Mean adherence before and after the 
intervention was 96.3% and 98.4% 
respectively. In 79% of missed 
appointments, patients presented for 
treatment within a mean period of 2.2 days 
after receiving a mobile call or SMS. 

[116], 
2008 
[273], 
2014 

RCT 
 
N=174 
 
4 weeks 
 
Obese 
adults 

DietMatePro 
 
USA 
 
Obesity 
 
PDA app 
 

PDA 
 

Participants were randomized to an 
intervention group that recorded usual 
dietary intake using DietMatePro or a control 
group that used a paper food diary. After 1 
week, participants received dietary 
recommendations to follow while monitoring 
their intake using the previously assigned 
method. 

Change in mean weight 
(lbs), change in waist 
circumference (inches), 
adherence to 
intervention 
 

Mean weight decreased by 3.5 lbs in the 
intervention group and 2.9 lbs in controls. 
Waist circumference decreased by 1.0 and 
0.5 inch in both groups respectively. 
Adherence was higher among the 
intervention group (43% vs. 28%). 

[273], 
2014 
[286], 
2009 

RCT 
 
N=125 
 
12 months 
 
Obese 
adults 

Weight Balance 
 
Finland 
 
Obesity 
 
Text messages 

phone 
 

The intervention group (n=62) received daily 
text message instructions addressing 
reduction of food intake and providing 
immediate tailored feedback to participants' 
daily weight reporting. The control group 
(n=63) received no intervention. 

Change in body weight 
(kg) and waist 
circumference (cm) 
 

By 12 months, the intervention group had 
lost significantly more weight than the 
control group (4.5 kg vs. 1.1 kg) and had a 
greater reduction in waist circumference 
(6.3 cm vs. 2.4 cm). 
 

[273], 
2014 
[287], 
2009 

RCT 
 
N=78 
 
4 months 
 
Obese 
adults 

N/A 
 
USA 
 
Obesity 
 
SMS and MMS 

phone, a 
database of 3000 
messages, a text 
message 
delivery/ 
reception 
platform 

Participants were randomized to a control 
group (n=39) that received monthly printed 
materials about weight control; and an 
intervention group (n=39) that received 
personalized SMS and MMS messages 2-5 
times daily, printed materials, and brief 
monthly phone calls from a health counselor. 

Weight change (kg) 
 

After adjusting for time, sex, and mean age, 
intervention participants had lost 
significantly more weight than controls at 4 
months (2.88 kg vs. 0.91 kg), with a 
difference of 1.97 kg. 
 

[273], 
2014 
[288], 

RCT 
 
N=170 

Text4Diet 
 
USA 

phone, 
pedometer, 
digital weight 

Intervention participants received monthly e-
newsletters + 4 SMS and MMS messages per 
day, including tips, facts, motivation, and 

P: Weight loss at 6 
months (lbs)  
 

Controls lost an average of 2.27 lbs vs. 3.64 
lbs for the intervention group, indicating an 
average loss of 0.8% and 1.8% of baseline 
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2012  
12 months 
 
Obese 
adults 

 
Obesity 
 
SMS and MMS 

scale 
 

knowledge questions in addition to portion 
control pictures and graphical feedback 
based on reported weight/steps. The control 
group received only monthly e-newsletters. 
Pedometers were provided to all participants. 

S: adherence to 
intervention, steps per 
day 
 
 

weight respectively. The difference between 
groups was however not significant. The 
intervention group also significantly 
increased their step count by almost 3000 
steps/day. 

[117], 
2012 
[273], 
2014 

RCT 
 
N=210 
 
24 months 
 
Healthy 
obese 
adults 

Self-
Monitoring and 
Recording 
Using 
Technology 
(SMART) Trial 
 
USA 
 
Obesity 
 
PDA app 

PDA with 
DietMatePro 
software 
 

Controls (n=72) received a nutritional book 
and were encouraged to self-monitor their 
dietary intake using paper diaries. The PDA 
group (n=68) received a PDA with 
DietmatePro to record calories and fat grams 
consumed and compare intake to goals. The 
PDA+Feedback (FB) (n=70) group received 
warning messages if they exceeded their fat 
gram goals or reminders if they did not self-
monitor or make entries. 

Percent weight change 
(kg) at 24 months, 
adherence to self-
monitoring over time 
 

Compared to baseline, the mean percentage 
weight change was significant in the 
PDA+FB group (-2.32%) but was not 
significant for the paper diary (-1.94%) or 
the PDA (-1.38%) group. No significant 
difference was observed between the 3 
groups in percentage weight change over 
time. Weight loss was greater among those 
who were more adherent in all groups. 

[97], 
2009 
[255], 
2014 

Pre-post 
 
N=23 
 
3 months 
 
Patients  

t+ Diabetes 
 
UK 
 
Diabetes  
 
app 

phone with 
commercially 
available t+ 
Diabetes app, 
glucometer and a 
Bluetooth cradle 

Participants received a mobile phone 
preloaded with the app and a glucometer 
connected to the phone via Bluetooth. The 
app transmitted BG data to a web-based 
application where it was available to 
clinicians. Clinicians contacted patients by 
phone when necessary. 

P: feasibility and 
acceptability 
 
S: HbA1c 
 

Mean HbA1c at baseline was 9.5% and 
dropped by 0.52% at 3 months, with a mean 
insulin dose increase of 9 units. 
 

[109], 
2011 
[268], 
2013 

Pre-post 
 
N=6 
 
6 weeks 
 
Patients  

N/A 
 
Australia 
 
CVDs 
 
app 

smartphone, 
miniature heart 
and activity 
monitor, 
miniature GPS 
receiver  

Patients undertook 3 outdoor walking 
sessions/week, during which they wore a 
heart monitor, a GPS receiver, and a 
smartphone with an app connected to the 
devices via Bluetooth. Patient's location, 
speed, heart rate, and single lead ECG were 
read by the app and transmitted via GPRS to 
a server, allowing real-time remote 
monitoring by scientists. Patients were 
contacted by phone when cardiac symptoms 
were detected. 

exercise capacity 
measured by the 6 
minute walk test (6 
MWT), cardiac 
depression and Quality 
of Life (QOL)  
 
 

The distance walked on the 6MWT 
improved significantly from 524 m pre-
intervention to 637 m post-intervention. 
Health status measured by SF36 also 
significantly increased from 50.0 to 78.4. 
Mental health however remained 
unchanged. 
 

[289], 
2012 
[290], 
2013 

Pre-post 
 
N=71 
 

N/A 
 
USA 
 

mobile phone, 
IVR system, 
pedometers 
 

Participants were given a pedometer and a 
goal of daily steps. They received a daily 
automated call from an IVR system to their 
mobile phone assessing walking goals and 

P: change in time taken 
to complete a one-mile 
walk 
 

The time to complete the one-mile walk 
significantly dropped by -0.77 min from 
baseline to endpoint. Significant 
improvements in body weight (-0.93 kg), 
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12 weeks 
 
Post-
menopaus-
al women 

Health 
behaviors 
 
IVR calls 

mood. They were also asked to call the IVR 
system every evening to report their steps, 
answer a brief questionnaire, and accordingly 
receive a feedback message. 

S: BMI, body weight, 
waist circumference 
 

BMI (-0.28 kg/m2) and waist circumference 
(-1.33 cm) were also observed. 

[250], 
2012 
[291], 
2001 

RCT  
 
N=19 
 
6 months 
 
Patients  

Diabetes 
monitoring 
system (DMS) 
 
China 
 
Diabetes  
 
PDA app 

PDA, telephone 
modem, DMS 
database 
 

Patients were randomized to a control group 
(n=9); and an intervention group (n=10) that 
used the DMS for 3 months. For the next 3 
months, the groups were crossed. Patients 
entered information about their meals and 
BG readings into the app, and transmitted 
data to the DMS database every 2 days via an 
external modem. Accordingly, they received 
immediate feedback about their meals.  

HbA1c 
 

A significant reduction in HbA1c was 
associated with the use of the DMS 
compared to the control periods, with a 
mean HbA1c drop of 0.825%. 
 

[98], 
2002 
[250], 
2012 

 Pilot  
 
N=10 
 
12 months 
 
Patients  

DIABTel 
 
Spain 
 
Diabetes  
 
PDA app 

PDA, a PC-
based 
application used 
by physicians 
and nurses at the 
hospital, 
glucometer 

In the control period, patients measured their 
BG using a glucometer and entered their 
results into a conventional logbook. In the 
DIABTel period, they used the same 
glucometer but downloaded their BG 
readings into the PDA by connecting the 
meter to its RS232 port. They were asked to 
send data to doctors every 2 weeks and 
accordingly received feedback messages.   

HbA1c 
 

The median HbA1c increased from 8.10 to 
8.15% in the control period and decreased 
from 8.4 to 7.9% in the DIABTel period. 
 

[99], 
2007 
[250], 
2012 
 

Pre-post 
 
N=10 
 
3 months 
 
Patients  

Diab-Memory 
 
Austria 
 
Diabetes  
 
app 

phone, server for 
data processing 
and automated 
text message 
sending, web-
portal 

Patients were asked to manually enter their 
BG levels, insulin doses, meals, well-being, 
and physical activities into the app and 
transmit data 3 times/day to a central server. 
Data were analyzed and made available to 
providers via a web-portal.   

P: feasibility 
 
S: HbA1c 
 

HbA1c significantly decreased from 7.9% 
pre-study to 7.5% post-study. Average BG 
levels also dropped from 141.8 mg/dl to 
141.2 mg/dl but the difference was not 
statistically significant. 

[100], 
2003 
[250], 
2012 

Controlled 
study 
 
N=200 
 
12 months 
 
Patients  

WellMate 
 
Finland 
 
Diabetes  
 
app 

phone, 
glucometer 
 

100 consecutive patients visiting a diabetes 
clinic received a cell phone preloaded with 
the app for transmitting BG values to a 
database. Doctors checked data and 
accordingly sent a text message to patients 
with instructions. Another 100 consecutive 
patients represented the control group and 
received only standard treatment. 

HbA1c 
 

A slight increase of 0.35% and 0.45% in 
HbA1c was observed in controls and 
WellMate group respectively by end of 
study. WellMate was not associated with 
overall improvement in HbA1c, possibly 
due to patients' low measurement activity. 
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[250], 
2012 
[292], 
2009 

RCT 
 
N=328 
 
12 months 
 
Patients  

DIABECOM 
 
Spain 
 
Diabetes  
 
phone calls  

phone, 
glucometer, call 
center 
 

Patients were randomized to an intervention 
(n=161) and a control (n=167) group. All 
patients received a glucometer but only 
intervention patients received mobile phones 
to send their BG measurements to the call 
center. Abnormal BG levels triggered an 
alarm at the call center. Patients could also 
call their doctor if they could not connect to 
the system. 

HbA1c 
 

HbA1c decreased from 7.62% to 7.40% in 
the intervention group and from 7.44% to 
7.35% in the control group. However, the 
difference in the change between groups 
was not statistically significant.  
 

[101], 
2010 
[250], 
2012 

Pre-post 
 
N=23 
 
6 months 
 
Patients  

t+ Medical 
 
UK 
 
Diabetes  
 
app 

mobile phone 
(Nokia 6300) 
pre-loaded with 
t+ Medical 
software, a 
glucometer and a 
Bluetooth cradle 

Patients received glucometers and mobile 
phones with an electronic diary app. They 
were asked to measure their fasting BG every 
day before breakfast and use a self-titration 
algorithm to adjust their insulin dose. Data 
were checked every 2-3 days by a nurse who 
accordingly provided advice.  

P: feasibility 
 
S: HbA1c 
 

After 6 months, there was a mean reduction 
of 0.66% in patients' HbA1c levels.  
 

[148], 
2010 
[250], 
2012 

RCT 
 
N=100 
 
12 weeks 
 
Patients  

N/A 
 
Korea 
 
Diabetes  
 
SMS 

phone, website, 
glucometer 
 

Controls (n=50) received a conventional 
titration scheme targeting fasting BG below 
120 mg/dl. Intervention patients (n=50) 
measured their BG using a specially designed 
glucometer, which connected to the patient's 
mobile phone to send data to the patient's 
datasheet on the study's website. The website 
then formulated appropriate messages of 
insulin dosage using an automated algorithm. 

HbA1c 
 

A significantly greater reduction in HbA1c 
from baseline to endpoint was observed in 
the intervention group (from 9.8% to 7.4%) 
than in controls (from 9.8% to 7.8%).  At 12 
weeks, 25.5% of intervention patients had 
reached the target HbA1c level of <7% 
compared to 15.6% of controls. 

2. Health promotion and raising awareness 

[169], 
2015 

Pre-post 
 
N= 650, 
16, 109 
 
12 months 
 
Mothers, 
nurses and 
CHWs 

APAS 
 
Kenya 
 
MCH 
 
SMS 
 

phone, laptop 
server and SMS 
modem running 
the RapidSMS 
framework 
 

CHWs registered patients by sending their 
data during ANC via SMS to a central 
system that provided a real-time view of the 
health of the community. The APAS system 
then allowed nurses at MVP clinics to 
schedule appointments for women or their 
children, and generated SMS reminders to 
corresponding CHWs reminding them to 
visit the patients’households and remind 
them of their upcoming appointment. 

number of ANC visits 
and baby follow-up 
visits, baby's HIV status 
and HIV transmission 
rate from mother to 
child 

All women indicated CHWs reminded them 
more regularly of their ANC visits, thus 
they rarely missed their appointments. The 
system also greatly increased the likelihood 
of attending the 6 recommended post-
delivery baby follow-up visits. None of the 
HIV-positive women registered in the 
APAS transmitted the virus to their babies 
as opposed to a 30% transmission rate 
before the system was introduced. 

[163], 
2015 

RCT 
 

CommCare 
 

phone, messages 
were scheduled 

Patients were randomized to receive their lab 
results in one of 3 message formats. The 1st 

message receipt, 
accurate identification 

72.3% of participants indicated successful 
receipt of the messages. 87.8% identified 
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N=385 
 
14 months 
 
Patients  

Uganda 
 
HIV 
 
SMS 

and sent through 
a web-based 
messaging app 
(CommCare) 

was a direct unprotected message stating the 
results. The 2nd was identical to the 1st but the 
message was protected by a pin that was 
chosen by participants at enrollment. The 3rd 
was a coded message whose code was 
explained to participants at enrollment. 
Patients with abnormal results were sent 
daily messages for up to 7 days reminding 
them to return to care.  

of message format, and 
return to care based on 
lab results within 7 days 
 

the message format correctly and 60% 
returned to care in 7 days. For participants 
with abnormal results, above percentages 
were 80.4%, 78.4%, and 56.5% 
respectively. Recipients of pin-protected or 
coded messages were less likely to identify 
them or return to care in 7 days than those 
receiving direct messages. 

[293], 
2015 

Pilot  
 
N/A 
 
9 months 
 
MSM 

Sahaay 
Helpline 
 
India  
 
HIV 
 
SMS and calls 
 

phone 
 

The helpline first assured callers of privacy 
and confidentiality then an IVR sequence 
guided them to the various services provided, 
which included talking to a counselor or 
requesting information via IVR or SMS. The 
helpline also provided referrals to HIV 
testing for callers or any of their family 
members. 

P: acceptance of 
helpline by MSMs 
 
S: access to HIV 
services 
 

Nearly 75% of callers identified themselves 
as MSM. The helpline was gradually 
accessed by MSMs who could not be 
reached earlier by conventional HIV 
prevention programs. The total number of 
callers was 39800. 46.24% called more than 
once, indicating high acceptance of the 
helpline. Not testing for HIV was mostly 
due to fear followed by unawareness. Some 
callers were motivated to get tested and 
called back to inform the counselor they had 
taken the test.  

[179], 
2015 

RCT 
 
N=205 
 
6 months 
 
Obese 
males 

N/A 
 
Korea 
 
Obesity 
 
SMS 
 

phone, 
commercial 
automated text 
message sender 
 

Both groups received 4 educational offline 
sessions with printed materials and brief 
counseling on weight control and monthly 
weight check. The intervention group 
additionally received text message reminders 
sent every other day and tailored to their 
dietary behaviors.  

P: weight change at 6 
months 
 
S: physical activity, 
obesity-related quality 
of life, satisfaction and 
acceptability 
 

At 6 months, the mean weight loss was -
1.71 kg in the intervention group and -1.56 
kg in controls. The difference was however 
insignificant. Physical activity significantly 
increased in the intervention group by a 
mean of 692 minutes/week but the 
difference between groups was also 
insignificant. No change in obesity-related 
quality of life was observed in either group.    

[182], 
2015 

RCT 
 
N=996 
 
12 months 
 
Pregnant 
female 
soldiers 

Text4baby 
 
USA 
 
Health 
behaviors 
 
SMS 

phone 
 

The intervention group received 3 
messages/week tailored to their gestational 
age and date of enrollment. Exposure was 
measured by the number of messages 
received between enrollment and end dates. 
The control group received only usual care. 

effect of treatment and 
message frequency 
(dose-response effects) 
on behaviors 
 

Measured outcomes did not show 
significant postpartum Text4baby 
participation effects on health behaviors. 
However, a significant effect was observed 
on self-reported alcohol consumption 
postpartum. Higher message exposure 
predicted lower consumption, thus 
indicating a dose-response effect. At 
follow-up, 77 intervention participants vs. 
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51 controls indicated zero drinks/day.  
[183], 
2014 

RCT 
 
N=943 
 
4 weeks 
 
Military 
women 

Text4baby 
 
USA 
 
MCH 
 
SMS 

phone 
 

Participants were randomized to a Text4baby 
+ usual care or usual care only. The program 
consisted of 135 messages sent according to 
enrollment and due dates of mothers. 
Participants completed an online survey on 
attitudes, beliefs, and behaviors. 3 messages 
were sent per week to participants throughout 
their enrollment. 

prenatal knowledge, 
attitudes/behaviors 
(nutrition, smoking, 
alcohol use, seeking 
health information etc.) 
and beliefs 
 

Increases were seen in beliefs in prenatal 
vitamins’ importance, health risks of 
drinking alcohol, self-reported information 
seeking online, and consuming 3 or more 
fruit and vegetable servings/day. A drop in 
self-reported cigarette smoking was also 
observed. 

[218], 
2015 

Pre-post 
 
N=33 
 
12 months 
 
VHVs, 
patients 

StatelessVAC 
 
Thailand 
 
MCH 
 
app 

tablet, mobile 
network 
coverage 
 

Tablets were given to VHVs allowing them 
to share information with healthcare 
personnel at the PHU when a phone signal 
was available. Case identification was done 
by taking pictures of each infant and its 
mother and securely transmitting it to the 
PHU. An immunization schedule was then 
developed and made available to VHVs on 
their tablets so that they could visit 
households and deliver immunizations. 
Further, educational materials were uploaded 
on the tablets so that VHVs could conduct 
presentations to mothers during their visits 
addressing child's health and promoting 
behavioral change.  

vaccination coverage, 
knowledge, maternal 
attitudes and practices 
toward immunization 
 

Immunizations of Hepatitis B and TB were 
reported at 100%. Monthly coverage was 
slightly higher after using the app. For 
children of age 1, OVP-DTP overall 
immunization increased from 91.7 to 
94.4%, and measles from 89.2 to 89.6%. 
Overall coverage of different vaccines 
increased by 1-5%. Knowledge scores 
increased without statistical significance. 
84.4% displayed highly positive maternal 
attitudes toward immunization. At 6 
months, 28.1% reported immunizing their 
children at health facilities, a percentage 
that significantly increased to 44.1% at 12 
months. 

[221], 
2014 

RCT 
 
N=151 
 
12 months 
 
Patients  

Few Touch 
Application 
(FTA) 
 
Norway 
 
Diabetes 
 
app 

phone, a 
glucometer 
(LifeScan 
OneTouch Ultra 
Easy) with 
Bluetooth 
connection 
 

Participants were randomized to an FTA, 
FTA+phone health counseling (HC), and a 
control group. Phone counseling was 
delivered through 20-minute calls by a 
specialized nurse during the first 4 months 
and addressed behavioral change. The FTA 
diabetes diary app comprised a BG 
measuring system with automatic wireless 
data transfer, a diet manual for food habit 
registration, a PA registration system, and 
goal setting and management.  

P: change in HbA1c 
after one year 
 
S: self management, 
health-related quality of 
life, depressive 
symptoms, and lifestyle 
changes 
 

HbA1c level declined in all groups but did 
not significantly differ between groups. 
Body weight also slightly decreased in all 
groups. Some self-management domains 
were significantly better in the FTA-HC 
group after adjusting for age, gender and 
education. Remaining secondary outcomes 
did not differ between groups. 

[224], 
2014 

RCT 
 
N=60 
 

N/A 
 
Canada 
 

mHealth 
technology kit 
(smartphone, 
glucometer, 

Participants were randomized to 4 groups: a 
control group with no PA prescription, an 
exercise group prescribed increasing high-
intensity activity, a sedentary behavior group 

clinical measures 
(anthropometrics, BP, 
aerobic capacity 
VOmax2) and blood 

The mHealth intervention changed clinical 
and blood panel measures, yet without a 
significant difference between groups. A 
longitudinal study conducted post-
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12 weeks 
 
Patients  

Health 
behaviors 
 
app 

pedometer, BP 
monitor, and a 
weight scale) 

prescribed reducing low-intensity activity, 
and a group prescribed both increasing 
exercise and reducing sedentary behavior. 
All 3 PA groups received a mHealth kit for 
recording BP, BG, PA, and body weight.  

panel for assessing 
cardiometabolic risk 
(BG, lipid profile) 
 

intervention showed that gains made in 
VO2max were maintained at 6 months 

[294], 
2014 

Randomiz-
ed study 
 
N=27 
 
12 weeks 
 
Parents of 
children  

P-Mobile 
 
USA 
 
Childhood 
obesity 
 
mobile website 
 

mobile phone, 
New Lifestyles 
pedometer (NL-
1000) 
 

Participants were randomized to a minimal 
intervention group (MIG) whose parent 
members were asked to access the study's 
mobile website to record their child's step 
count every night, and were sent monthly 
nutrition tips via text messages; and an 
intensive intervention group (IIG) whose 
members also accessed the website to 
register step counts and read weekly 
behavioral articles. They also received text 
messages to encourage their child's PA. 
Children were asked to wear the pedometer 
every day.  

P: feasibility and 
increases on physical 
activity (step count) 
 
S: body composition 
variables 
 

Children in the MIG and IIG significantly 
increased their step count by 1427.6 and 
2832.8 steps/day respectively. The 
difference was however not significant. 
They also achieved approximately 24% and 
50% of the 6000 steps/day goal. Changes in 
body composition variables were not 
significant in both groups. No significant 
differences were observed between or 
within groups in child's PA enjoyment or 
depressive symptoms.  

[186], 
2014 

Pilot  
 
N=2477 
 
N/A 
 
Population 

The Hookup 
 
USA 
 
HIV 
 
SMS 

phone 
 

The Hookup is a text messaging service that 
sends weekly messages to adolescents on 
sexual health. All existing subscribers of the 
Hookup were sent 4 SMS survey questions. 
 

P: feasibility of using 
SMS to evaluate the 
program 
 
S: evaluation of 
program itself (sexual 
education, condom use, 
HIV testing) 

832 subscribers responded to the first 
question while 481 (20%) answered all 
questions. 90% made behavior changes 
such as using condoms (33%), increasing 
knowledge and awareness (24%), initiating 
birth control (15%), and getting tested for 
HIV (15%). 

[295], 
2014 

Controlled 
study 
 
N=225 
 
4 months 
 
ED 
patients 

IAPT@Flinders 
 
Australia 
 
Mental Health:  
depression 
 
SMS and calls 
 

phone, web-
based program 
to schedule and 
send SMS 
messages 
 

The study used the Improving Access to 
Psychological Therapies (IAPT) service that 
made calls to patients between their 
psychotherapy sessions addressing key CBT 
principles and supporting participants to set 
goals. 68 consumers of the service were 
offered individually tailored educational and 
reminder messages along with phone calls in 
between their sessions. They were then 
compared to a historical control group 
(n=157) that only received phone calls. 

attendance of 
psychotherapy sessions 
and clinical outcomes 
(depression, anxiety, 
functional impairment) 
 
 

Both groups showed significant 
improvement in clinical outcomes, yet no 
significant differences in depression, 
anxiety, or functional impairment were 
observed between groups. The difference in 
the number of sessions attended was also 
insignificant between groups. However, the 
intervention group attended less therapy 
sessions than controls. 

[198], 
2014 

RCT 
 

N/A 
 

phone 
 

The SMS group received daily motivational 
messages about nutrition and PA in addition 

P: diabetes self-efficacy 
 

The change in self-efficacy score from 
baseline to follow-up was not different 
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N=90 
 
1 month 
 
Patients  

USA 
 
Diabetes  
 
SMS 

to 14 messages requiring responses about 
achieving nutritional and exercise goals The 
control group received paper-based material 
about healthy lifestyles. 

S: satisfaction, HbA1c 
and BMI 
 

between groups. Both groups showed a 
small improvement in HbA1c, yet not 
significant. BMI did not change through the 
study. 

[230], 
2014 

RCT 
 
N=502 
 
6 months 
 
Airline 
pilots 

MORE Energy 
 
Netherlands 
 
Health 
behaviors 
 
app 

smartphone or 
tablet 
 

The intervention group received access to the 
app and a website with background 
information. The control group accessed the 
public part of the website providing standard 
information on fatigue. The app provided 
tailored advice on exposure to daylight, 
sleep, PA, and nutrition; aiming to improve 
behaviors and sleep quality. 

P: fatigue 
 
S: sleep quality, 
nutritional behavior, 
amount of physical 
activity per week 
 

After 6 months, the intervention group 
showed significant improvements in fatigue, 
sleep quality, strenuous activity and 
snacking behavior. 
 

[215], 
2014 

RCT 
 
N=164 
 
6 weeks 
 
Smokers  

Stop My 
Smoking 
(SMS) USA 
 
USA 
 
Health 
behaviors 
 
SMS 

phone 
 

The control group (n=63) targeted improved 
sleep and PA. The intervention group 
(n=101) received 2 weeks of pre-quit 
messages to help them understand why they 
smoked and plan alternative strategies when 
smoke free; and 4 weeks aiming to help them 
stop smoking and remain abstinent. At days 2 
and 7 post-quit day, participants who still 
smoked received messages to handle their 
relapse while those remaining abstinent 
received messages to stay smoke free. 

3-month continuous 
abstinence 
 

Intervention participants (39%) were 
significantly more likely than attention-
matched controls (21%) to have quit at 4 
weeks post-quit day. These findings were 
not sustained at 3 months post-quit, though 
with favored rates in the SMS group (40% 
vs. 30%). 
 

[214], 
2014 

RCT 
 
N=454 
 
4 weeks 
 
University 
students 

TOPHAT-2  
 
Sweden  
 
Health 
behaviors 
 
SMS  

phone 
 

Participants were randomized to 2 groups; 
one received the alcohol intervention by 
SMS messages (n=229), and the other 
received it by email (n=193).   
 

P: feasibility and user 
perceptions 
 
S: weekly alcohol 
consumption and the 
frequency of heavy 
drinking episodes 
 

More participants in the SMS group stopped 
using the intervention within 4 weeks. 
88.2% and 45.2% read the messages within 
an hour of receipt in the SMS and email 
group respectively. 23% decreased alcohol 
consumption, yet without a significant 
difference between groups. 

[185], 
2014 

RCT 
 
N=24 
primary 
care 
facilities 
and 2550 

Wired mothers 
 
Tanzania 
(Zanzibar) 
 
MCH 
 

phone, a 
software that 
created 
individual 
pregnancy 
timelines for 
registered 

ANC facilities were randomized to an 
intervention group (n=12 facilities and 1311 
women) which included unidirectional 
educational text messages and a mobile 
voucher system that provided two-way 
communication between mothers and their 
healthcare providers; and a control group 

P: antenatal care 
(attending 4 visits as 
recommended) and 
skilled delivery 
attendance 
 
S: stillbirths, perinatal 

More women in the intervention group 
attended the recommended 4 ANC visits. 
47% of controls vs. 60% of intervention 
women delivered with skilled attendance. 
Rate of stillbirths was 17/1000 births in the 
intervention group compared to 26/1000 
births in controls. Perinatal mortality rate 
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women 
 
12 months 
 
Pregnant 
women 

SMS women and 
accordingly sent 
SMS messages 
to their saved 
mobile numbers 

(n=12 facilities and 1239 women) which 
included standard care. 

mortality (death early 
after birth), and child 
death within 42 days of 
birth 
 

was significantly lower in the intervention 
group (19/1000 births) compared to the 
control group (36/1000 births). 

[205], 
2014 

RCT 
 
N=171 
 
24 weeks 
 
Patients  

HEART 
 
New Zealand 
 
CVDs 
 
SMS 

phone 
 

The intervention group (n=85) received usual 
cardiac services plus automated text 
messages addressing exercise behavior and 
aiming to engage them in moderate to 
vigorous aerobic-based exercise for at least 
30 mins/day and 5 days/week.  The control 
group (n=86) received only usual cardiac 
services. 

P: peak oxygen uptake 
(PVO2) 
 
S: PA levels and self-
efficacy 
 

At 24 weeks, significant treatment effects 
were in favor of the intervention group for 
leisure time PA and walking. Change in 
self-efficacy significantly mediated the 
treatment effect on leisure-time PA by 13%, 
but only partially mediated the effect on 
walking by 4%. No significant effects were 
observed in PVO2. 

[192], 
2014 

Controlled 
study 
 
N=74 
 
6 months 
 
Patients  

CareSmarts 
 
USA 
 
Diabetes 
 
SMS 
 
 

phone, 
automated text-
messaging 
software 
 

The intervention sent text messages to 
engage patients in self-care and improve their 
education, self-efficacy, social support and 
health beliefs. University of Chicago 
employees who had an employee health plan 
and enrolled to the program formed the 
intervention group, while those with an 
employee health plan but did not enroll 
formed the control group. The message 
content changed every 2 weeks based on 
participants' interaction with the system. 

P: clinical outcomes 
(HbA1c, lipids, blood 
pressure and BMI) , 
self-management 
behaviors (healthy 
eating, foot and BG 
checking), patient 
satisfaction 
 
S: healthcare costs 
 

The number of days per week on which 
intervention patients followed a healthy diet 
increased from 4.2 to 5.2. The number of 
days on which they checked their BG and 
feet also increased from 4.3 to 4.9 and 3.6 
to 4.3 respectively. Their adherence to 
medication increased from 83 to 91%. Mean 
HbA1c decreased from 7.9 to 7.2% with no 
change observed in the control group. BP, 
lipids, and BMI did not change in both 
groups.  

[219], 
2014 

RCT 
 
N=30 
 
4 months 
 
CHWs, 
patients 

mPower 
 
Bangladesh 
 
Breast cancer 
 
app 

smartphone, 
GPRS 
 

CHWs were randomized to intervention 
group A that received a smartphone with an 
app to guide their interviews with women, 
show motivational videos, and offer 
appointments to women identified with 
abnormal clinical breast examination (CBE); 
intervention group B that received a 
smartphone with the same app plus patient 
navigation training to address problems 
seeking care; and a control group that carried 
out same interviews on paper. 

efficiency and efficacy 
of CHWs conducting 
interviews, identifying 
those with CBE, and 
their adherence to 
encouraging women 
with abnormal CBE to 
attend clinic 
appointments 
 
 

The control group conducted fewer 
interviews, had lower data quality, and 
identified a significantly lower number of 
women with abnormal CBE than both 
intervention groups. Adherence was higher 
than expected in all 3 groups but women in 
group B were significantly more likely to 
attend their visits than those in group A. 

[200], 
2013 

RCT 
 
N=50 

Shape Plan 
 
USA 

phone, 
pedometer, 
weight scale 

The intervention group (n=26) received daily 
automated text messages on self-monitoring 
of behavioral change goals along with 

P: feasibility 
 
S: weight change 

The average daily text messaging adherence 
rate was 49%, defined as the proportion of 
patients' responses to messages as opposed 
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6 months 
 
Black 
women 

 
Obesity 
 
SMS 

 feedback and tips, a pedometer, and 2 face-
to-face group sessions. The control group 
(n=24) received 2 education group sessions, 
a pedometer, and a set of education videos on 
healthy eating and exercise at 3 months. Both 
groups were asked to walk up to 10,000 
steps/day.  

 to the number of messages sent. At 6 
months, intervention patients lost a mean of 
1.27 Kg while controls gained a mean of 
1.14 Kg.  

[190], 
2014 

RCT 
 
N=128 
 
6 months 
 
Patients  

TExT-MED 
 
USA 
 
Diabetes 
 
SMS 

phone 
 

The intervention group (n=47) received 2 
daily text messages in English or Spanish in 
addition to usual care while the control group 
(n=45) only received usual care. Text-MED 
aimed to enhance patient motivation, 
diabetes self-efficacy, and ability to perform 
self-care behaviors. Messages included 
medication reminders, trivia, 
educational/motivational messages, and 
healthy living challenges. 

P: HbA1c 
 
S: medication 
adherence, self-
efficacy, performance 
of self-care tasks, 
quality of life, diabetes-
specific knowledge, ED 
utilization, and patient 
satisfaction 

HbA1c declined by 1.05% in the 
intervention group and 0.6% in controls, a 
difference that was not significant. 
Medication adherence scores improved 
from 4.5 to 5.4 in the intervention group 
and decreased by -0.1 in controls. 35.9% 
used emergency services in the intervention 
group vs. 51.6% of controls. 

[191], 
2012 

Pre-post 
 
N=23 
 
3 weeks 
 
Patients  

TExT-MED 
 
USA 
 
Diabetes 
 
SMS  

phone 
 

23 ED patients received 3 messages per day 
in English or Spanish in the following 
categories: educational/motivational, 
medication reminders, healthy living 
challenges, diabetes trivia, and links to free 
diabetes management tools. 

P: patient satisfaction 
and preliminary 
effectiveness 
 
S: self management 
behaviors 
 

Compared to the week before the 
intervention, patients who indicated eating 
fruits increased from 56.5 to 83%. Those 
who exercised increased from 43.5 to 74%, 
and those who checked their feet increased 
from 74 to 85%. Scores of self-efficacy and 
medication adherence improved from 3.9 to 
4.2 and 3.5 to 4.75 respectively. Diabetes 
knowledge score dropped from 8.7 to 8.4. 

[201], 
2013 
[272], 
2015 

RCT 
 
N=120 
 
3 months 
 
Patients  

N/A 
 
USA 
 
Obesity 
 
SMS 

phone, web-
based software 
for SMS sending 
 

Participants of a weight loss program were 
randomized to 3 message groups: promotion 
(n=41), prevention (n=40), and general 
health message control group (n=39). 
Messages were sent daily from an automated 
web-based software. Promotion and 
prevention groups received messages on PA, 
healthy diet, body weight monitoring, and 
behaviors to sustain weight loss.  The control 
group received general health messages. 

acceptability, 
feasibility, sustained 
weight loss  
 
 

Rate of sustained weight loss exceeded 83% 
in all groups, with controls showing a 
significantly lower rate at 3 months. Weight 
did not differ significantly between groups, 
and the mean weight change relative to 
baseline was not significant. However, 
controls lost an average of 9.7 lbs compared 
to 14.6 and 15.3 lbs in promotion and 
prevention groups respectively.  

[202], 
2014 

RCT 
 
N=51 

N/A 
 
Australia 

phone, 
commercial 
provider for 

Participants were randomized to a control 
group that received a printed diet booklet; 
and an intervention group that received the 

P: BMI, body weight 
 
S: lifestyle behaviors 

Body weight dropped by -1.6 Kg for the 
intervention group and -1.41 Kg for 
controls. BMI decreased by -0.58 and -0.47 
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12 weeks 
 
University 
students 

 
Obesity 
 
SMS 

message 
scheduling and 
sending, 
accelerometer 
 

same booklet in addition to 4 SMS messages 
and 4 emails per week, and access to a 
smartphone app and an internet forum. 
Participants had to wear an accelerometer 4 
days a week, 10 hrs a day. 

(physical activity, fruit 
and vegetable  daily 
intake, take away 
meals, sugar sweetened 
drinks and sitting time) 
 

for the intervention and control groups 
respectively. The intervention group 
significantly increased their light intensity 
activity by 34.2 compared to only 9.2 in 
controls. Sitting time dropped for 
intervention patients but did not change for 
controls. Vegetable intake significantly 
increased for both groups while fruit intake 
remained similar. Both groups reduced 
having take-away meals but sweetened 
drinks were less in controls. 

[220], 
2013 

Pre-post 
 
N=15 
 
1 month 
 
Working 
people 

Oiva 
 
Finland 
 
Mental Health: 
Stress 
 
app 

android 
smartphones and 
tablets 
 

Based on acceptance and commitment 
therapy (ACT), Oiva supports the active 
learning of skills related to mental wellness 
by delivering ACT-based exercises in daily 
life. The exercises take 1-3 mins to complete 
and are easy to perform in any situation. 

P: usage, acceptance 
and usefulness 
 
S: impact on stress 
rating and life 
satisfaction, 
psychological flexibility 

Significant improvements were observed in 
mean stress ratings and life satisfaction 
scores but not in psychological flexibility. 
Stress ratings score improved from 3.1 to 
2.5 while satisfaction with life score 
improved from 23.1 to 25.9. 

[216], 
2013 

RCT 
 
N=60 
 
6 months 
 
Smokers  

TXT-2-Quit 
 
USA 
 
Health 
behaviors 
 
SMS 

phone 
 

The control group (n=30) received 
motivational messages not related to 
smoking. The intervention group (n=30) 
received automated messages tailored to their 
smoking cessation stage, and specialized 
messages sent upon thier request for 
additional support in cases of craving or 
slips. 

P: 7-day point 
prevalence abstinence 
 
S: mood symptoms, 
readiness and 
confidence, feasibility 
and acceptability 
 

An overall significant group difference in 7-
day point prevalence abstinence was 
observed across all time points. At 8 weeks, 
the intervention group showed increased 
confidence compared to controls. At 6 
months, mood symptoms were significantly 
improved among intervention participants. 
No significant changes were seen in 
readiness or depression scores.  

[12], 
2012 
[278], 
2013 

Pilot  
 
N=10000 
 
1 month 
 
Mobile 
subscribers 

Text to Change 
 
Uganda 
 
HIV 
 
SMS 

phone 
 

A campaign that used SMS to measure HIV 
knowledge and promote HIV testing via 13 
quiz questions delivered to 10000 mobile 
subscribers. Free HIV counseling and testing 
(HCT) services were offered to those who 
answered the questions correctly.  

campaign's efficacy 
(increasing HIV 
knowledge and HIV 
testing) 
 

Only one fifth of subscribers responded to 
any of the questions and the campaign had 
limited success in increasing knowledge 
levels. 677 accessed HCT services during 
the campaign, increasing the average 
number of monthly HCT visitors by 33%. 

[187], 
2010 
[279], 

Pilot  
 
N=8000 

Text to Change 
 
Uganda 

phone, survey 
database for 
SMS sending 

Participants were required to answer daily 
SMS message questions about HIV and 
immediately received a response indicating 

HIV knowledge and 
testing 
 

During the week after the program, 398 
HIV tests were carried out as opposed to 
only 185 in the previous week. 96% stated 



136 
 

Ref. , 

year 

Study 

design 

Solution 

name/details 

Infrastructure/ 

technologies 

Methods/interventions Primary (P)/secondary 

(S) outcomes 

Findings 

 

2012  
3 weeks 
 
Patients  

 
HIV 
 
SMS 

 whether they answered correctly or not. They 
also received messages with further 
information regarding the question, aiming to 
increase HIV knowledge and testing. 

that the survey helped increase their HIV 
knowledge. 

[194], 
2013 
[252], 
2015 
[296], 
2014 

RCT 
 
N=144 
 
12 weeks 
 
Patients  

MEES 
 
Malaysia 
 
Epilepsy 
 
SMS 

phone 
 

Patients were randomized to a control group 
(n=72) that received printed epilepsy 
educational material, and an intervention 
group (n=72) that received educational text 
messages from the Mobile Epilepsy 
Educational System (MEES). 

awareness, knowledge 
and attitudes (AKA) 
about epilepsy 
 

After adjusting for age, gender, and others, 
the intervention group had significantly 
higher AKA than controls, particularly in 
Awareness and Total AKA. Medication 
adherence and clinic attendance were also 
significantly better in intervention patients. 

[206], 
2012 
[252], 
2015 
[253], 
2015 
[275], 
2014 

RCT 
 
N=200 
 
6 months 
 
Patients  

CAMPS 
 
Cameroon 
 
HIV 
 
SMS 

phone 
 

Participants were randomized to an 
intervention group (n=101) that received 
weekly standardized motivational text 
messages not mentioning HIV; and a control 
group (n=99) that received usual care. 

P: adherence measured 
by a visual analogue 
scale (VAS), number of 
missed doses, and 
pharmacy refill data 
 
S: weight, BMI, OI, 
viral load, QOL 

At 6 months, no significant differences were 
observed in adherence by VAS, number of 
missed doses or pharmacy refills between 
groups. 

[176], 
2012 
[244], 
2015 
[252], 
2015 

RCT 
 
N=254 
 
6 months 
 
Patients  

N/A 
 
Spain 
 
Mental Health:  
Schizophrenia 
 
SMS 

phone, 
automated SMS 
messaging 
website 
 

Participants were randomized to an 
intervention group (n=100) that received 
daily SMS reminders to take their medication 
for 3 months; and a control group (n=154). 
Assessments were performed at 3 and 6 
months 

P: self-reported 
medication adherence 
 
S: severity of illness, 
attitude towards 
medication, insight into 
illness and health-
related quality of life 

At 3 months, adherence of intervention 
patients significantly improved compared to 
controls, with a significantly greater mean 
MAQ score reduction (-1.0 vs. -0.7). At 6 
months, MAQ scores were maintained, 
depressive symptoms similarly improved in 
both groups, and no significant changes 
were detected in awareness of illness. 

[189], 
2012 
[252], 
2015 
[253], 
2015 

RCT 
 
N=200 
 
One ED 
prescripti-
on 
 
Patients   

N/A 
 
USA 
 
ED prescribed 
oral antibiotic 
 
SMS 

phone 
 

Participants were randomized to an 
intervention group (n=100) that received a 
daily SMS query asking them if they had 
picked up their prescription and taken their 
dose, in addition to educational feedback 
based on their responses; and a control group 
(n=100) that received usual printed discharge 
instructions. 

adherence to oral 
antibiotics 
 

There were no differences in adherence 
between both groups and 49% of all 
participants were non-adherent. 
 

[210], 
2012 

RCT 
 

N/A 
 

phone 
 

Participants were randomized to an 
intervention group (n=480) that received 

P: Self-reported OC 
continuation after 7 

At 6 months, intervention participants were 
more likely than controls to report 
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[254], 
2015 

N=962 
 
6 months 
 
Sexually 
active 
women 

USA 
 
Family health 
planning 
 
SMS 

daily educational messages on risks, benefits, 
side effects, and effectiveness of oral 
contraception (OC) as well as a few 
reminders and 2-way messages; and a control 
group (n=482) that received paper-based 
educational material and contraceptive 
counseling by health staff. 

days of use  
 
S: missed pills, 
interruptions in OC use, 
use of OC at last sexual 
intercourse 
 

continuation of OC, no OC interruptions 
longer than 7 days, no missed pills in 
previous month, and using OC in the last 
sexual intercourse. 

[254], 
2015 

RCT 
 
N=500 
 
3 months 
 
Females 
18 years or 
older 

MOTIF 
 
Cambodia 
 
Family health 
planning 
 
Voice messages 
and calls 

phone 
 

The control group received standard care 
including post-abortion family planning 
counseling, a counseling hotline number, and 
a follow-up appointment at the clinic. The 
intervention group received standard care + 6 
automated voice messages delivered at 
preferred times, with an optional call from a 
counselor after the voice message. Messages 
reminded participants about family planning 
methods and provided support. 

P: self-reported 
effective contraception 
use at 4 months post-
abortion 
 
S: contraception use, 
pregnancy and repeat 
abortion over the 4-
month post-abortion 
period 

Intervention participants were more likely 
than controls to report using effective 
contraception at 4 months post-abortion and 
less likely to discontinue using 
contraception (if started) during the first 4 
weeks post-abortion. 

[172], 
2013 
[254], 
2015 

RCT 
 
N=100 
 
3 months 
 
Females 
receiving 
Depo-
Provera 
injections 

Depotext 
 
USA 
 
Family health 
planning 
 
SMS 
 

phone 
 

The control group received standard care 
including participant-initiated support and 
missed appointments nursing outreach. The 
intervention group received standard care 
plus daily text reminders starting 72 hrs prior 
to clinic appointments, prescheduled 
messages on condom use for STI prevention, 
weight management, encouragement to call 
the nurse when having problems, and STI 
screening reminders. 

P: days between next 
scheduled appointment 
and attendance for 
Depo-Provera injection 
over 3 cycles 
 
S: on-time appointment 
for Depo-Provera 
injection over 3 cycles 
 

The intervention group had a lower mean 
number of days between scheduled 
appointments and actual attendance for 
Depo-Provera injection for the first visit but 
not for the second and the third. No overall 
difference was observed in missed visits 
between groups. 

[211], 
2008 
[254], 
2015 

RCT 
 
N=108 
 
3 months 
 
Women  

N/A 
 
Israel 
 
Family health 
planning 
 
SMS 

phone 
 

The intervention group (n=50) received 
standard care plus information on teratogenic 
risk and importance of contraceptive use 
during the initial interview, in mailed written 
form, and via SMS messages. The control 
group (n=58) received information only 
during the initial interview. 

P: contraceptive use 
 
S: use of 2 
contraceptives, sexual 
activity, contraceptive 
use amongst sexually 
active participants 
 

At 3 months, no significant differences in 
contraceptive use, using 2 contraceptives, or 
being sexually active and not using 
contraception were observed between 
groups. 

[244], 
2015 
[297], 

RCT 
 
N=100 

N/A 
 
Niger 

phone 
 

Both groups had received a prescription for 
antipsychotic medication with 4 monthly 
follow-up appointments. Only patients of the 

appointment attendance 
 

Intervention patients attended significantly 
more monthly follow-up visits than 
controls. 
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2011  
4 months 
 
Patients  
 

 
Mental health: 
Psychosis 
 
SMS and calls 

intervention group (n=50) were contacted via 
SMS and calls 2 days before each 
appointment. Controls (n=50) received no 
appointment reminders. 

[166], 
2012 
[244], 
2015 

Controlled 
study 
 
N=1256 
 
3.5 months 
 
Patients  

N/A 
 
UK 
 
Mental health:  
Schizophrenia 
 
SMS 

phone 
 

Participants received SMS reminders seven 
and three days before their appointments for 
a period of 3.5 months in 2010 (n=1088), 
seven and five days before their 
appointments for the same period in 2009 
(n=1081), and no reminders for the same 
period in 2008 (n=648). 

appointment attendance 
 

In 2817 appointments for 1256 participants, 
attendance was significantly higher among 
intervention participants, missing only 26% 
and 27% of appointments in 2009 and 2010 
respectively as opposed to 36% in 2008. 

[207], 
2010 
[244], 
2015 

Controlled 
study 
 
N=62 
 
18 weeks 
 
Patients  

N/A 
 
Netherlands 
 
Mental health:  
Schizophrenia 
 
SMS 

phone 
 

Participants were assigned to an intervention 
group that received automated SMS message 
prompts to support their daily goals and 
functioning such as taking medication, 
attending mental health care appointments, or 
grocery shopping; and a waiting list control 
group. 

percentage of goals 
achieved 
 

Overall achieved percentage of goals was 
higher in the intervention group, but 
dropped to baseline level after stopping the 
SMS prompts. Keeping appointments with 
mental health workers and participating in 
leisure activities increased with prompting, 
but medication adherence and attendance at 
training sessions did not change. 

[260], 
2015 
[298], 
2008 
 

RCT 
 
N=290 
 
12 months 
 
Smokers  

Happy Ending 
 
Norway 
 
Health 
behaviors 
 
SMS and calls 

phone 
 

The Happy Ending (HE) group (n=144) 
received automated SMS messages, IVR 
calls, emails, and web pages supporting self-
awareness, problem solving, goal setting, 
coping skills, increasing quitting self-
efficacy, and managing temptations. The 
control group (n=146) received a 44-page 
self-help booklet. 

repeated point 
abstinence at 1, 3, 6 and 
12 months following 
cessation 
 

HE group participants reported clinically 
and significantly higher repeated point 
abstinence rates than control participants at 
1,3, and 6 months. Only marginal 
significance was observed at 12 months 
though.  

[247], 
2015 
[299], 
2012 

RCT 
 
N=65 
 
6 months 
 
Patients   

N/A 
 
USA 
 
Diabetes  
 
Video 
messages 

phone 
 

Participants were randomized to a control 
group (n=33) that received usual care; and an 
intervention group (n=32) that received daily 
self-care one-way video messages from their 
diabetes nurse addressing healthy eating, PA, 
and BG monitoring in 30-60 second videos. 
Outcomes were measured at baseline, 3, 6, 9 
and 12 months. 

P: HbA1c 
 
S: self-monitoring of 
blood glucose (SMBG), 
weight, BP 
 

Intervention patients had a greater rate of 
HbA1c decline than controls. HbA1c 
declines were greatest among those who 
viewed more than 10 videos a month over 
12 months. SMBG metrics did not differ 
between groups and weight and BP did not 
change during the study. 

[212], RCT Sweet Talk phone, Sweet Patients were randomized to conventional P: HbA1c HbA1c did not significantly change in CIT 
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2006 
[247], 
2015 
[261], 
2012 

 
N=92 
 
12 months 
 
Patients  

 
UK 
 
Diabetes  
 
SMS 

Talk software 
system for SMS 
sending 
 

insulin therapy (CIT) (n=28), conventional 
therapy and Sweet Talk (n=33), or intensive 
insulin therapy (IIT) and Sweet Talk (n=31). 
CIT included clinic visits every 3-4 months 
and access to an emergency hotline. Sweet 
Talk included daily messages tailored to 
patients’age,sex, and insulin regimen; and 
personalized goal-specific prompts based on 
goals set at the clinic. 

 
S: behavioral change 
measured by: diabetes 
self-efficacy, diabetes 
knowledge, and 
diabetes social support 
interview 
 

groups with or without Sweet Talk but 
improved in the IIT and Sweet Talk group 
(from 10.0 to 9.2%). Sweet Talk was also 
associated with improvements in diabetes 
self-efficacy and self-reported adherence, 
but showed no impact on diabetes 
knowledge. 

[222], 
2010 
[247], 
2015 
[250], 
2012 

RCT 
 
N=130 
 
6 months 
 
Patients  

Diabetes 
Interactive 
Diary (DID) 
 
Italy, England, 
Spain 
 
Diabetes  
 
app 

phone 
 

The intervention group (n = 67) received the 
DID app installed on their phone and were 
trained to use it. The standard education 
control group (n = 63) received standard 
diabetes management education. The DID 
represented an automatic 
carbohydrate/insulin bolus calculator and 
allowed patient-physician communication via 
short text messages. 

P: HbA1c improvement 
in a shorter time by 
DID than standard 
carbohydrate counting 
 
S: fasting BG levels, 
lipid profile, BP, 
frequency of 
hypoglycemia and 
hospitalization. 

A significant yet similar HbA1c reduction 
of approximately 0.5% was observed in 
both groups after 3 months and was 
maintained till end of study. Non-significant 
differences in favor of the intervention 
group were documented for fasting BG and 
body weight. No severe hypoglycemic 
episodes occurred. 

[223], 
2009 
[250], 
2012 

Pre-post 
 
N=41 
 
9 months 
 
Patients  

Diabetes 
Interactive 
Diary (DID) 
 
Italy 
 
Diabetes  
 
app 

phone 
 

Participants installed the app on their mobile 
phones and used it to record their BG values 
and calculate the total carbohydrate (CHO) 
intake during a meal by choosing the specific 
foods and amounts from a list of pictures. 
The app also calculated the appropriate 
insulin bolus corresponding to the patient's 
CHO/insulin ratio. 

P: HbA1c  
 
S: FBG, PPG 
 

After 9 months, FBG decreased by 9.7 
mg/dl, PPG by 14.7 mg/dl, and HbA1c by 
0.33%. The reductions however were not 
statistically significant. 

[178], 
2011 
[247], 
2015 
[296], 
2014 

RCT 
 
N=215 
 
12 months 
 
Patients  

N/A 
 
India 
 
Diabetes  
 
SMS 

phone 
 

The control group (n=105) received standard 
care including appropriate drug prescriptions, 
according to clinical and laboratory 
investigations, and advice on diet 
modification and physical activity. The 
intervention group (n=110) received SMS 
reminders every 3 days to strictly follow the 
regimen of dietary modification, PA, and 
drug schedules. 

P: Adherence to 
medication 
prescriptions, diet, and 
PA compliance. 
 
S: HbA1c, fasting and 
2-hr post-prandial BG, 
lipid profile 
 

Adherence to diet did not change 
significantly in either group. Adherence to 
PA improved in controls and marginally 
improved in the SMS group. Mean FBG 
and 2hPG levels decreased significantly and 
the percentage of patients with normal 
HbA1c increased significantly in the SMS 
group as opposed to non-significant changes 
in controls. Serum total cholesterol dropped 
significantly in both groups. 

[174], RCT N/A phone, Patients were randomized to an intervention P: medication A higher medication adherence level was 
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2015 
[247], 
2015 

 
N=62 
 
8 weeks 
 
Patients  

 
Malaysia 
 
CVDs 
 
SMS 

automated web-
based SMS 
reminder system 
for message 
sending 
 

group (n=31) that received automated SMS 
reminders before every intake of cardiac 
medications for 8 weeks after discharge; and 
a control group (n=31) that only received 
usual care.  

adherence 
 
S: heart functional 
status and ACS-related 
hospital readmission 
and death rates 

observed in the intervention group, and a 
meaningful difference in their favor was 
also found in the heart functional status. 
Two deaths occurred in controls compared 
to no deaths among intervention patients, 
and a possibility of a difference between 
groups in readmission rate was indicated.  

[247], 
2015 
[300], 
2011 
 

RCT 
 
N=41 
 
4 weeks 
 
Male 
workers 

N/A 
 
Japan 
 
CVDs 
 
mobile email 

phone, urine cup 
with salt sensor 
 

Participants were randomized to a control 
(n=19) and an intervention (n=22) group. 
Both groups received initial counseling on 
lifestyle modification from nurses and 
dietitians. Intervention patients were given 
urine cups with an electronic salt sensor, and 
were asked to measure their daily salt 
excretion in overnight urine. They were also 
sent 10 emails with information on salt 
content of foods and methods for salt 
reduction. 

change in BP 
 

Compared to baseline, mean SBP decreased 
by 5.4 mmHg in the intervention group and 
by 2.2 mmHg in controls. Mean DBP also 
decreased by 6.2 mmHg in the intervention 
group and by 1.6 mmHg in the control 
group. The difference in change of DBP 
was statistically significant. 

[209], 
2013 
[247], 
2015 

RCT 
 
N=499 
 
1 month 
 
Patients  

N/A 
 
France 
 
CVDs 
 
SMS 

phone 
 

Patients with aspirin prescriptions were 
randomized to a standard care (n=249) and 
an SMS group (n=250). Both groups 
received educational sessions to adhere to 
physicians' advice. The SMS group 
additionally received daily personalized SMS 
reminders on aspirin intake. 

one month self-reported 
aspirin adherence and 
controlled aspirin 
adherence using platelet 
function testing 

The SMS intervention significantly 
improved self-reported aspirin adherence, 
with 11.2% in the standard care group 
identified as non-adherent vs. 5.2% in the 
SMS group. 

[180], 
2012 
[247], 
2015 

RCT 
 
N=71 
 
12 weeks 
 
Patients  

N/A 
 
China 
 
Asthma 
 
SMS 

phone, PEF 
meter 
 

The control group (n=14) received verbal 
asthma education from their physicians at the 
initial visit. Traditional group (n=27) patients 
received the same education plus a free PEF 
meter, were trained to use it, were told what 
to do if their reading fell in the yellow or red 
zone, and were encouraged to keep asthma 
diaries. The SMS group (n=30) received 2 
SMS reminders/day on how to manage 
asthma and could send messages to 
physicians and receive answers if they had 
any questions. 

FEV1, PCA measure 
using PCAQ-6, AQLQ, 
pulmonary function 
 

PCAQ-6 scores improved significantly in 
traditional and SMS groups vs. no 
improvement in controls. Change in AQLQ 
scores differed significantly between groups 
and was highest in the SMS group. FEV1 
improved in all groups without significant 
difference. Medication compliance rate did 
not differ significantly between groups but 
was highest in the SMS group.  

[208], 
2012 

RCT 
 

N/A 
 

phone 
 

Patients were randomized to a control group 
(n=74) that received normal care; and an 

Illness and medication 
beliefs, adherence rates 

The average adherence was significantly 
higher in the intervention group (57.8%) 
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[247], 
2015 
[253], 
2015 

N=147 
 
9 months 
 
Patients  

UK 
 
Asthma 
 
SMS 

intervention group (n=73) that received 
tailored text messages based on their illness 
and medication beliefs over 18 weeks. 

 compared to controls (43.2%). At 18 weeks, 
intervention patients increased their 
perceived necessity of preventer 
medication, belief in long-term nature of 
asthma, and perceived control over asthma. 
23.9% of controls vs. 37.7% of intervention 
patients took over 80% prescribed inhaler 
doses. 

[195], 
2012 
[247], 
2015 

RCT 
 
N=26 
 
3 months 
 
Patients  

N/A 
 
USA 
 
Asthma 
 
SMS 

phone 
 

Intervention patients (n=12) received 2 
sessions of asthma education, motivational 
interviewing, problem-solving skills training, 
in addition to tailored SMS via mobile phone 
for 1 month. Controls (n=14) only received 
asthma education. 

P: feasibility and 
acceptability 
 
S: asthma symptoms 
and health-related 
quality of life 
 

At 1 and 3 months, HRQOL and asthma 
symptoms had clinically meaningful effect 
sizes, with the intervention group having 
more than 1 day fewer symptoms in past 2 
weeks compared to controls and baseline. 

[177], 
2010 
[247], 
2015 
[253], 
2015 

RCT 
 
N=26 
 
12 weeks 
 
Patients  

N/A 
 
Denmark 
 
Asthma 
 
SMS 

phone 
 

Participants were randomized to a control 
(n=14) and an intervention (n=12) group.  
All patients received inhaled corticosteroids 
to last for 8 weeks and prescription 
medications for the last 4 weeks of the study. 
Only intervention patients received daily 
SMS reminders to take their anti-asthmatic 
medication. 

P: medication 
adherence 
 
S: reimbursement of 
asthma medication, and 
change in exhaled nitric 
oxide levels, lung 
function, and airway 
responsiveness 

The adherence rate increased in the 
intervention group and significantly reduced 
in controls, reaching a difference of 17.8% 
by end of study. Improvements in eNO, 
airway responsiveness, and FEV1 were 
observed, however, without significant 
differences between groups. 

[274], 
2015 
[301], 
2012 
[302], 
2013 

RCT 
 
N=151 
 
24 months 
 
Obese 13- 
to 16-year 
olds 

Loozit 
 
Australia 
 
Childhood 
obesity 
 
SMS and calls 

phone 
 

Adolescents were randomized to an 
intervention group (n=73) that received the 
Loozit lifestyle intervention, and a control 
group (n=78). In phase 1, all participants and 
their parents attended 7 weekly sessions 
focused on lifestyle modification. In phase 2, 
all participants continued to attend booster 
sessions once every 3 months, but only 
intervention participants received additional 
therapeutic contact (ATC). ACT consisted of 
telephone coaching, e-mails, and/or SMS 
messages once every 2 weeks, promoting 
healthy eating, PA, goal setting, follow-up 
session reminders, and self-esteem/stress 
management.  

P: body mass index 
(BMI) z-score and 
waist:height ratio 
(WHtR) 
 
S: self-reported 
psychosocial and 
lifestyle changes 

At 12 months, significant reductions were 
observed in mean BMI z-score (-0.09), 
WHtR (-0.02), total cholesterol (-4 mg/dl), 
and triglycerides (-80 mg/dl), however 
without significant differences between 
groups. Most psychosocial outcomes 
improved but only a few dietary and PA 
changes were observed. At 24 months, ATC 
had no impact on outcomes. Secondary 
assessment showed mean reductions in BMI 
z-score (-0.13) and WHtR (-0.02) in both 
groups, with metabolic and psychosocial 
improvements. 



142 
 

Ref. , 

year 

Study 

design 

Solution 

name/details 

Infrastructure/ 

technologies 

Methods/interventions Primary (P)/secondary 

(S) outcomes 

Findings 

 

[274], 
2015 
[303], 
2013 

RCT 
 
N=101 
 
12 months 
 
Obese 
adolescen-
ts at risk of 
type 2 
diabetes 

Pace-Internet 
for Diabetes 
Prevention 
Intervention 
(PACEi-DP) 
 
USA 
 
Childhood 
obesity 
 
SMS and calls 

phone, website, 
pedometer, 
weight scale 
 

Patients were randomized to a control group 
(n=26) that received printed materials and 3 
nutrition sessions, a website only (W) 
(n=24), a website group (WG) (n=25), and a 
website SMS (WSMS) (n=26) group. All 
intervention groups received access to the 
program’swebsiteandtutorialsandmonthly
mailed tip sheets. The W group was asked to 
report steps daily and weight weekly. The 
WG group received monthly sessions and 
bimonthly follow-up calls from a health 
counselor. The WSMS group received at 
least 3 SMS messages/week related to 
challenges and goals, reminders when not 
using the website for 4 days, and ability to 
send inquiries to the health counselor.    

BMI z-score 
 
PA, sedentary time, 
adiposity, diet, 
behavioral change 
skills, psychosocial 
status after 12 months 

After 12 months, no differences were 
observed between groups in BMI z-scores, 
diet, PA, adiposity, or psychosocial scores. 
The website only group decreased sedentary 
time compared to controls (2.8 ± 1.1 vs. 5.3 
± 1.1 at 12 months). 

[226], 
2012 
[274], 
2015 

RCT 
 
N=39 
 
9 days 
 
Adolesce-
nts 

N/A 
 
USA 
 
Childhood 
obesity 
 
Game app 

phone 
 

Participants were randomized to 3 groups 
requested to take and submit photos of their 
breakfast: group 1 received a virtual pet 
game that encouraged eating breakfast via 
positive and negative feedback in response to 
submitted photos; group 2 received the same 
game with neutral to positive feedback; and a 
control group that received no game or 
feedback. 

likelihood of breakfast 
consumption 
 

Participants who received virtual pets with 
both positive and negative features were 
twice as likely to consume breakfast than 
other groups (+/- pet group: 0.52 ± 0.20, +/ 
neutral pet group: 0.27 ± 0.28, control 
group: 0.20 ± 0.31). 

[227], 
2013 
[274], 
2015 

Pre-post 
 
N=19 
 
6 weeks 
 
15-17 year 
olds 

UOIFit 
 
Canada 
 
Childhood 
obesity 
 
app 

iPod Touch 
 

Participants were provided with an iPod 
Touch with the fitness application installed. 
The app included tracking software to 
measure and count exercises performed in 
addition to socialization features to compete 
and collaborate with friends. 

change in fitness levels 
measured by BMI 
change after 6 weeks 
 

Participants categorized as 
overweight/obese at baseline experienced 
an average decrease in BMI of 0.51 Kg/m2, 
while those classified as healthy (normal 
weight) maintained their BMI levels with an 
average change of 0.02. 

[225], 
2013 
[274], 
2015 

Pre-post 
 
N=13 
 
2 weeks 
 

N/A 
 
USA 
 
Health 
Behaviors 

PDA 
 

The PDA program aimed to promote 
increased intake of fruits and vegetables 
(FV). It sent participants morning alarms 
reminding them of their two daily goals, 
included an FV diary, and featured a health 
education component. 

P: feasibility, 
acceptability and 
satisfaction 
 
S: Fruit & vegetable 
(FV) intake and 

Girls increased their FV consumption from 
a mean of 4.0 daily servings at baseline to 
5.6 at endpoint, and used an average of 8.4 
behavioral skills to remind them to eat FV 
at baseline vs. 10.7 at endpoint. 
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Girls 9-11 
years old 

 
PDA app 

behavior change skills 

[199], 
2010 
[274], 
2015 
[290], 
2013 

RCT 
 
N=120 
 
2 weeks 
 
16-19 year 
olds 

N/A 
 
UK 
 
Childhood 
obesity 
 
SMS 

phone, computer 
to mobile 
telephone SMS 
 

The Affective message group (n=31) 
received daily messages on feelings and 
immediate benefits of PA. The Instrumental 
message group (n=30) received daily 
messages on long-term benefits of PA. The 
combination affective and instrumental 
message group (n=31) received daily 
combined affective and instrumental 
messages. The control group (n=28) received 
weekly messages with neutral content. 

increase in self-reported 
PA at 2 weeks 

PA levels increased by 31.5 minutes of 
moderate activity per week in all groups. 
Inactive participants who received affective 
messages significantly increased their 
moderate PA levels by 120 minutes 
compared to the instrumental, combined, 
and control groups. 

[228], 
2008 
[274], 
2015 

Pre-post 
 
N=8 
 
3 weeks 
 
Girls 13 
years old 

Chick clique 
 
USA 
 
Childhood 
obesity 
 
app 

Nokia N73 
running the app, 
pedometer 
 

In the 1st week, girls used only pedometers 
to record their step counts. In weeks 2 and 3, 
they used the app in groups and were asked 
to daily use the pedometer to record their 
number of steps then enter their step count 
into the app. The app sent the step count to 
other girls in the group enabling each girl to 
compare her own step count with others. The 
app also allowed girls to send text messages 
to each other to encourage walking.   

P: change in steps 
 
S: acceptability of app 
 

The average step count for nearly all 
participants increased in the 2nd and 3rd 
weeks after the mobile phone app was 
introduced. 

[304], 
2013 
[305], 
2015 

RCT 
 
N=238 
 
3 months 
 
Women 

Love, Sex, and 
Choices (LSC) 
 
USA 
 
HIV 
 
mobile email 

smartphone, 
survey software 
to send emails 
 

The intervention group (n=117) received 
weekly videos of a soap opera series created 
to reduce HIV risk. The control group 
(n=121) received weekly HIV promotion text 
messages. All women were provided with a 
smartphone and weekly emails were sent 
with a link to either the video or the text 
message. 

Changes in unprotected 
sex with high risk 
partners 

Unprotected sex with high risk men 
significantly declined from 21-22 acts to 5-
6 acts after 3 months in both groups. 
Though this reduction was 18 % greater in 
the intervention group, the difference 
between groups was not statistically 
significant. 

[253], 
2015 
[306], 
2012 

Pilot 
 
N=150 
 
6 months 
 
Patients  

N/A 
 
India 
 
HIV 
 
SMS and calls 

phone, online 
web-based 
interface to 
check SMS 
delivery 
 

All participants received 2 types of weekly 
adherence reminders on their mobile phones: 
an automated IVR call and a non-interactive 
neutral picture SMS. 

Adherence measured by 
pill count and assessed 
at baseline, 1, 3, 6, 9, 
and 12 months. 
 

The proportion of participants with optimal 
adherence increased from 85% to 91% 
during the intervention period, and the 
effect was maintained 6 months after the 
intervention was stopped. 

[173], RCT HTA-Alert phone Participants were randomized to an mean percentage of Mean percentage compliance with 
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2004 
[253], 
2015 
[261], 
2012 

 
N=104 
 
4 months 
 
Patients  

 
Spain 
 
CVDs 
 
SMS 

 intervention group (n=52) that received SMS 
messages twice a week addressing 
hypertension, adherence, dietary habits, and 
medication reminders; and a control group 
(n=52) that received usual care from their 
physicians. 

compliance and degree 
of control of 
hypertension were 
compared 
 

antihypertensive drugs was not significantly 
different between groups. Hypertension was 
controlled in 51.5% of controls vs. 64.7% of 
intervention patients at end of study. 

[196], 
2013 
[253], 
2015 

RCT 
 
N=40 
 
12 weeks 
 
Patients  

N/A 
 
Italy 
 
Dermatology: 
Psoriasis 
 
SMS 

phone 
 

Participants were randomized to an 
intervention (n=20) and a control (n=20) 
group. The intervention group received 1 
daily SMS message in the same randomly 
selected order (medication reminders 3 times 
weekly, educational tools 4 times weekly). 
The control group received usual care. 

treatment adherence 
and patient outcomes 
(quality of life, disease 
severity, patient-
perceived disease 
severity, and the 
patient-physician 
relationship). 

Compared to controls, the intervention 
group reported a significant improvement in 
disease severity and quality of life. 
Adherence to therapy also significantly 
improved among intervention patients and 
did not change in controls. Patient-
physician relationship was optimized in the 
intervention group. 

[168], 
2004 
[253], 
2015 

Controlled 
study 
 
N=4043 
 
4 months 
 
Travelers  

mBusiness 
platform 
 
Spain 
 
Hepatitis 
Vaccination 
 
SMS 

phone, 
mBusiness 
platform for 
SMS sending, 
webpage for data 
entry 

Travelers who visited a vaccination center in 
a certain period were assigned to an 
intervention and a control 2001 group. A 
second control 2000 group comprised 
travelers from previous year who visited the 
center in the same period. All travelers 
received the vaccines according to a standard 
schedule. Intervention travelers' mobile 
numbers and date of first dose were entered 
into a webpage and mBusiness accordingly 
sent them reminders a few days before the 
next scheduled dose.  

adherence rates to 
vaccination schedules 
 

For the second hepatitis A + B dose, 
compliance was 88.4% in the intervention 
group, 80.7% in the control 2001 group, and 
77.2% in the control 2000 group. For the 
third hepatitis A + B dose, compliance was 
47.1%, 26.9%, and 23.6% respectively. 
Hepatitis A compliance rates for the second 
dose were 27.7%, 16.4%, and 13.2% 
respectively. 

[175], 
2009 
[253], 
2015 

RCT 
 
N=424 
 
28 days  
 
Soldiers 

N/A 
 
France 
 
Malaria 
 
SMS 

phone, 
commercial 
SMS messaging 
service (SMS 
Box), electronic  
monitoring 
device 

Soldiers returning from malaria-endemic 
areas in Cote d'Ivoire were randomized to an 
SMS group (n=202) that received daily 
standardized message reminders from a 
commercial service to take their doxycycline 
pill; and a control group (n=222) that 
received no SMS. 

P: feasibility and 
acceptability 
 
S: chemoprophylaxis 
compliance 
 

SMS did not increase malaria 
chemoprophylaxis compliance above 
baseline, likely because all soldiers stayed 
together after return, thus all of them noted 
the SMS messages. 

[276], 
2014 
[277], 
2015 
[296], 
2014 

Pre-post 
 
N=85 
 
6 weeks 
 

CarePartner 
program 
 
Honduras 
 
Diabetes  

phone, US 
server, VoIP 

Participants received weekly IVR calls 
containing information on how to manage 
diabetes; with automated follow-up e-mails 
to clinicians reporting symptoms of 
hyperglycemia or low SMBG levels, and 
voicemail reports to family caregivers 

HbA1c 
 

Mean HbA1c decreased from 10.0% at 
baseline to 8.9% at follow-up. 
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[307], 
2011 

Patients   
IVR calls 

indicating how they could support patients in 
self-managing their diabetes. 

[170], 
2009 
[279], 
2012 
[296], 
2014 

Pre-post 
 
N=106 
 
6 months 
 
Women  

N/A 
 
India 
 
Breast cancer 
 
SMS 

phone Participants were trained to perform breast 
self-examinations (BSE) via a video 
followed by feedback demonstration by some 
participants.  A monthly SMS was sent to 
each woman near the end of her menstrual 
period reminding her to do her BSE and 
requesting SMS confirmation. 

practice of Breast self-
examination (BSE) 

The practice of BSE increased significantly 
after 2 months, with a 32 % increase in self-
reported BSE from month 1 to month 6 (42 
% at month 1, 72 % at month 6). 

[193], 
2012 
[296], 
2014 

RCT 
 
N=81 
 
12 weeks 
 
Patients  

N/A 
 
Iran 
 
Diabetes  
 
SMS 

phone 
 

Intervention patients (n=43) received 4 
messages per week containing information 
about exercise, diet, diabetic medication, and 
importance of self- monitoring blood glucose 
levels. The control group (n=38) received no 
educational messages. 

Knowledge, Attitude, 
Practice (KAP), and 
Self Efficacy (SE), 
HbA1c, cholesterol 

The intervention group showed significant 
mean changes in HbA1c (7.91 to 7.02%), 
knowledge (7.97 to 10.83), practice (3.72 to 
4.93) and SE (15.34 to 17.02) vs. slight 
changes in controls. Significant changes 
were also observed in their cholesterol 
level. 

[275], 
2014 
[276], 
2014 
[277], 
2015 
[296], 
2014 
[308], 
2009 

RCT 
 
N=931 
 
6 months 
 
Patients  
 

N/A 
 
Malaysia 
 
Multiple 
 
SMS and calls 

phone 
 

Participants were randomized to an SMS 
(n=308), a telephone (n=314) and a control 
(n=309) group. The SMS and the telephone 
groups received identical message and call 
reminders 24-48hrs before their scheduled 
appointment. Patients having further 
inquiries were referred to the call center. 
Control group patients received no 
reminders. 

attendance measured by 
participants who 
showed up for their 
appointments or 
cancelled/rescheduled it 
with notification 
 

Non-attendance rates in SMS and telephone 
reminder groups were significantly lower 
than the control group. The absolute 
attendance rate in the telephone group was 
higher by 2% compared to the SMS group. 
However, the difference was not 
statistically significant. 

[275], 
2014 
[277], 
2015 
[296], 
2014 
[309], 
2006 

RCT 
 
N=993 
 
3 months 
 
Patients  

N/A 
 
Malaysia 
 
Multiple 
 
SMS and calls 

phone 
 

Participants were randomized to an SMS 
(n=329), a mobile phone (n=329), and a 
control (n=335) group. The SMS and the 
mobile phone groups received identical 
message and call reminders 24-48hrs before 
their scheduled appointment. Control group 
patients received no reminders. 

Attendance measured 
by participants who 
turned up at any time 
during the clinic 
operating hours on the 
appointed day 

Attendance rates of control, SMS, and 
mobile phone reminder groups were 48.1, 
59.0, and 59.6% respectively. Attendance 
rates of the SMS and mobile phone groups 
were similar but were significantly higher 
than controls. 

[213], 
2013 
[296], 
2014 

RCT 
 
N=104 
 

N/A 
 
China 
 

phone, 
computer-based 
text message 
database 

Professional drivers were randomized to an 
SMS group (n=54) that received messages 
comprising knowledge and lifestyle 
modification on diabetes; or a control group 

P: incidence rate of 
diabetes at 12 and 24 
months 
 

At 12 months, fewer participants developed 
diabetes in the intervention group (5.56%) 
compared to controls (16%). Relative risk 
(RR) of diabetes onset was 0.35 and the 
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24 months 
 
Drivers  

pre-diabetes 
 
SMS  
  

(n=50) receiving usual care. Messages were 
sent 1-3 times a week in the first 6 months 
then once a month for the rest of the study. 
Both groups were given information booklets 
on pre-diabetes and diabetes. 

S: changes in BMI, 
weight, waistcircumfer-
ence, 2HPPG, FPG, 
SBP, DBP, TC, TG, 
HDL-C, and LDL-C 

number needed to treat (NNT) for 
preventing a case of diabetes was 9.57. At 
24 months, RR increased to 0.62 with a 
NNT of 10.58. 

[181], 
2011 
[275], 
2014 
[277], 
2015 

RCT 
 
N>119 
 
6 months 
 
Health 
workers 

N/A 
 
Kenya 
 
Malaria 
 
SMS 

phone, text-
message 
distribution 
system on a 
desktop server 
with a modem 
for automated 
SMS delivery 

107 rural health facilities were randomly 
allocated to an intervention group whose 
facility health workers (n=119) received 2 
daily text message reminders on their 
personal mobile phones on pediatric malaria 
case-management; or a control group whose 
facility health workers did not receive text 
messages. 

correct management 
with artemether-
lumefantrine 
 
 

1157 children in the intervention group and 
1112 children in the control group were 
assessed. Compared to controls, daily text 
messages significantly improved correct 
malaria case management by 24%. 

[275], 
2014 
[277], 
2015 
[310], 
2012 
[311], 
2008 

RCT 
 
N=68 
 
12 weeks 
 
Pregnant 
women 

N/A 
 
Thailand 
 
MCH 
 
SMS and calls 

phone 
 

Pregnant women were randomized to an 
intervention group (n=34) that received 2 
SMS messages per week addressing 
potentially abnormal symptoms from 28 
weeks of gestation until giving birth; and a 
control group (n=34) that did not receive 
SMS. Both groups had the same antenatal 
and perinatal care and received phone calls at 
32 weeks of gestation checking that they 
were still in contact with the clinic. 

P: satisfaction levels of 
antenatal care 
 
S: confidence, anxiety 
levels, and pregnancy 
outcomes 
 

Satisfaction levels in the intervention group 
were significantly higher than controls in 
the antenatal period (9.25 vs. 8) and during 
labor (9.09 vs. 7.9). They also had higher 
confidence (8.91 vs. 7.79) and lower 
anxiety (2.78 vs. 4.93) levels in the 
antenatal period but no differences in 
pregnancy outcomes were observed. 

[184], 
2011 
[275], 
2014 

RCT 
 
N=143 
 
4 weeks 
 
Mothers, 
children  

N/A 
 
India 
 
MCH 
 
SMS 

phone 
 

Mothers of preschool children were 
randomized to a control group (n=72) that 
received dental health education via 
pamphlets; or an intervention group (n=71) 
that received the same education via SMS (3 
messages per day). A total of 21 oral health 
messages were sent over 7 days and repeated 
for 4 weeks. 

Knowledge, attitude 
and practices of 
mothers, visible plaque 
(VPI) scores of their 
children  
 

Both groups significantly increased their 
KAP scores and significantly reduced their 
VPI scores. Only the difference in KAP 
scores between groups, however, was found 
statistically significant.     

[275], 
2014 
[277], 
2015 
[279], 
2012 
[312], 
2008 

RCT 
 
N=1859 
 
2 months 
 
Healthy 
adults  

N/A 
 
China 
 
Multiple 
 
SMS and calls 

phone, computer 
and GSM 
modem for SMS 
sending 
 

Participants with scheduled appointments at 
a health promotion center were randomized 
to a control/no reminder (n=619), a SMS 
reminder (n=620), and a telephone reminder 
(n=620) group. SMS and telephone 
reminders of similar contents were sent 72 
hrs before scheduled appointments. 

attendance rates 
 

Attendance rates were significantly higher 
in SMS and telephone groups compared to 
controls (87.5%, 88.3%, and 80.5% 
respectively). However, the difference 
between the SMS and the telephone group 
was not significant. 
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[164], 
2010 
[275], 
2014 
[277], 
2015 

Controlled 
study 
 
N=29000 
 
11 months 
 
Patients  

Clinic Manager  
 
Brazil 
 
Multiple 
 
SMS 

phone, a  module 
for automated 
SMS sending 

7890 of 29000 patients having appointments 
in a certain peroid at four clinics were sent 
SMS appointment reminders via Clinic 
Manager while the rest did not receive SMS 
messages.   

non-attendance rates 
 

Non-attendance was significantly lower 
among those receiving SMS reminders. 

[171], 
2010 
[275], 
2014 
[310], 
2012 

Pre-post 
 
N=280 
 
24 months 
 
Mothers, 
children 

Smart Phone in 
"Better Border 
Healthcare 
Program" 
 
Thailand 
 
MCH 
 
SMS 

phone 
 

The Mother and Child Care Module 
(MCMM) targeted a population of 4200 
villagers, of which 280 were pregnant 
women within the 2 years of the study and 
544 were children in EPI coverage. The 
MCMM automatically generated message 
reminders for mothers and children with 
ANC/EPI visit due dates, and sent updated 
information on ANC and child's 
immunization status when performing 
activities off the clinic.  

ANC attendance on-
time (women coming to 
each consecutive 
appointment date within 
a window period of ±7 
days), expanded 
program for 
immunization (EPI) 
attendance on-time 
(children coming on 
appointment date). 

The module improved ANC/EPI coverage 
in the study area along the country border. 
Numbers of ANC and EPI visits on-time as 
per schedule significantly increased and 
there was less delay of antenatal visits and 
immunizations. 

[167], 
2012 
[275], 
2014 
[277], 
2015 

RCT 
 
N=206 
 
4 months 
 
Patients  

N/A 
 
India 
 
Dental health 
 
SMS 

phone 
 

Participants were randomized to an 
intervention group (n=96) that received SMS 
reminders 24-hrs prior to their appointment 
and on the day of the appointment; and a 
control group (n=110) that received no 
reminders. 

attendance rate 
(percentage of 
scheduled appointments 
attended on a scheduled 
date and time) 

The rate of attendance on time was 
significantly higher in the intervention 
group (79.2%) compared to controls 
(35.5%). 

[188], 
2012 
[275], 
2014 
[276], 
2014 
[277], 
2015 

RCT 
 
N=2533 
 
1 month 
 
Patients  

N/A 
 
South Africa 
 
HIV 
 
SMS 

phone, Mobilisr 
(a web-based 
system that 
allows bulk SMS 
sending) 

The MOTI-3 (n=438) and the MOTI-10 
group (n=438) received 3 and 10 
motivational SMS messages respectively. 
The INFO-3 (N=483) and INFO-10 group 
(n=483) received 3 and 10 informational 
SMS messages respectively. The control 
group (n=801) received no SMS. A week 
after completion of each SMS intervention, 
an SMS was sent to remind participants to go 
for HCT. Another SMS was sent 2 weeks 
later checking if they tested or not. 

uptake of HCT Compared to controls, receipt of 10 MOTI 
messages had the most impact on uptake of 
HCT, showing increased odds of testing by 
1.7. The lack of efficacy of 3 SMS 
messages suggested that a minimum 
number of MOTI messages was required. 
No statistically significant effects were 
observed with 3 or 10 INFO SMS 
messages. 

[165], 
2012 

RCT 
 

N/A 
 

phone, free 
communication 

Participants scheduled to attend 4 follow-up 
appointments were randomized to an 

P: Number of follow-up 
appointments attended 

Overall attendance rates in the intervention 
group were significantly higher than 
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[276], 
2014 

N=258 
 
9 months 
 
Parents of 
cataract 
children 

China 
 
Childhood 
Cataract 
 
SMS 

system (Fetion, 
China Mobile) 
for SMS sending 
 

intervention group (n=135) that received 
SMS automated reminders 1 and 4 days prior 
to scheduled appointments; and a control 
group (n=123) that did not receive SMS 
messages or any alternative reminders. 

 
S: additional surgeries, 
laser treatments, 
changes in eyeglasses 
prescription, and 
occurrence of 
secondary ocular 
hypertension. 

controls, showing a pronounced tendency to 
decline in later visits. Total attendance rates 
were 91.3% in the SMS group vs. 62% in 
controls. The total increase in overall 
attendance rates with SMS reminders was 
47.2%. 

[197], 
2012 
[276], 
2014 

RCT 
 
N=205 
 
6 weeks 
 
Housewiv-
es  

N/A 
 
Iran 
 
Iodine 
deficiency 
 
SMS 

phone 
 

Participants were randomized to an 
intervention (n=95) and a control (n=110) 
group. Both groups received brief fixed-line 
phone education about iodized salt, but only 
the intervention group later received daily 
educational SMS messages on iodine 
deficiency, and consumption and proper 
storage of iodized salt. 

Knowledge, attitude 
and practice scores, 
urinary iodine 
concentration and salt 
iodine content 
 

Significant differences were observed in 
median knowledge and median attitude 
scores between both groups. However, the 
median practice score, urinary iodine 
concentration, and salt iodine content did 
not differ significantly between groups. 

[217], 
2012 
[276], 
2014 

RCT 
 
N=151 
 
6 weeks 
 
Smokers 

SMS Turkey 
 
Turkey 
 
Health 
behaviors 
 
SMS 

phone, software 
for SMS sending 
 

Participants were randomized to an 
intervention group (n=76) that received daily 
SMS messages with content and frequency 
tailoredtotheindividual’scurrentphaseof
cessation; and a control group (n=75) that 
received a smoking cessation brochure. 

self-reported 3-month 
sustained abstinence, 
verified by carbon 
monoxide (CO) 
readings 
 

Overall cessation rates were low. 3-month 
cessation trends were not significantly 
different between groups. A subgroup 
analysis showed that intervention females 
and light smokers were significantly more 
likely to have quit at 3 months than their 
control counterparts (14% vs. 0% and 17% 
vs. 0%). 

[203], 
2013 
[272], 
2015 
[290], 
2013 

RCT 
 
N=52 
 
8 weeks 
 
College 
students 

N/A 
 
USA 
 
Obesity 
 
SMS 

phone, 
pedometer, 
digital weight 
scale 
 

Participants were randomized to a Facebook 
only group (n=17) that received access to the 
intervention content posted on Facebook; a 
Facebook Plus text messaging group (n=18) 
that additionally received daily SMS 
messages addressing weight loss goals, self-
monitoring of eating and PA, selection of a 
support person, and a pedometer and digital 
scale; and a waiting list control group (n=17). 

weight loss after 8 
weeks 

The Facebook Plus group showed 
significantly greater weight loss (-2.4Kg) 
than the Facebook (-0.63Kg) and waiting 
list (-0.24Kg) groups. The difference 
between the Facebook and waiting list 
groups was, however, not statistically 
significant. 

[313], 
2010 
[314], 
2014 

RCT 
 
N=44 
 
6 months 
 

eMOD 
(electronic 
Management of 
Diabetes) 
 
Korea 

internet-enabled 
phone or 
computer 

The intervention group (n=20) used a 
website, built for cellular phone and internet 
users, that provided diabetes self-
management real-time information about 
diet, dining out, hypoglycemia, sick-day, 
stress and diabetes management. The 

HbA1c, FPG, PP2 
glucose levels 

HbA1c significantly decreased by -1.53% in 
the intervention group compared to a non-
significant drop in controls (-0.49%). The 
difference between groups was, however, 
not significant. FPG levels did not differ 
significantly between groups or over time. 
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Patients   
Diabetes 
 
Mobile website 

contents were similar between websites 
accessed via mobile phone and computer. 
The control group (n=20) received an 
educational book with similar content to the 
website. All patients saw their doctors every 
2 months. 

A significant drop in PP2 was observed in 
the intervention group but not in controls (-
54.58 vs. -24.79 mg/dl). 

[229], 
2010 
[290], 
2013 

Controlled 
study 
 
N=36 
 
6 weeks 
 
Obese 
patients 

SmartDiet 
 
Korea 
 
Obesity 
 
app 

smartphone 
 

The intervention group (n=19) used the 
Smart Diet app comprised of: a Diet Planner 
offering personalized nutrition information 
and calculation of proper calorie and exercise 
level; and a Diet Game providing guidance 
on controlling nutritional intake and exercise 
in a game-style. The control group (n=17) 
used no interventions. 

body composition and 
user satisfaction 
 

The intervention group significantly 
decreased their 3 body composition 
measures (fat mass, weight, and BMI) as 
opposed to non-significant changes in the 
control group. 

[204], 
2010 
[290], 
2013 

RCT 
 
N=149 
 
4 weeks 
 
Patients  

N/A 
 
UK 
 
Health 
behaviors 
 
SMS 

phone 
 

Participants were randomized to an 
implementation intention + SMS plan 
reminder group, an implementation intention 
+ SMS goal reminder group, and a control 
group. Intervention groups received text 
messages aimed at increasing brisk walking. 
However, one group received plan reminders 
while the other received goal reminders. 

Self-reported PA, 
implementation 
intention and goal 
recall, weight, and 
waist-to-hip ratio. 

Both intervention groups increased their 
brisk walking compared to controls, but the 
goal reminder group lost the most weight. 
The SMS plan reminder group recalled 
more of their plans than the SMS goal 
reminder group, but were less successful in 
goal recall. 

[315], 
2005 
[316], 
2012 

RCT 
 
N=1705 
 
26 weeks 
 
Smokers  

STOMP 
 
New Zealand 
 
Health 
behaviors 
 
Text messages 

phone 
 

Intervention participants (n=852) received 
regular personalized text messages providing 
smoking cessation advice, support, and 
distraction. Controls (n=853) received only 
one message informing them that completing 
follow-up would earn them free text 
messaging for 1 month. 

P: prevalence of current 
non-smoking at 6 weeks 
 
S: self-reported non-
smoking at 12 and 26 
weeks 

Intervention group participants were more 
likely to report quitting (no smoking in the 
past week) at 6 weeks (26.1%) than controls 
(11.2%).  

3. Communication and reporting 

[232], 
2015 

Pilot  
 
N=110 
 
18 months 
 

Clinical 
Connect 
 
Canada 
 
Multiple 

mobile device 
 

The mobile solution provided a means for 
health information exchange between health 
providers (HPs) and services through their 
mobile phones 

P: usability 
 
S: productivity and 
quality of healthcare 
providers 
 

Most HPs agreed that Clinical Connect had 
a positive impact on productivity and 
quality and thought that patient information 
on mobile devices was important for faster 
consultations, referrals, and handoffs. It also 
improved HP communication but was not 
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Healthcare 
providers 

 
app 

faster than its desktop counterpart. No 
consensus was observed on whether mobile 
devices allowed more face-to-face time with 
patients. 

[79], 
2015 

Controlled 
study 
 
N=284, 10 
 
6 months 
 
Patients, 
residents 

Incendant 360° 
Patient 
Education 
 
USA 
 
Multiple 
 
app 

tablet with 3D 
capability 
 

Half of participants received video and 3D 
image instructions while the other half 
received ordinary non computer-mediated 
instructions (e.g., written or verbal) from 
their healthcare providers. 5 residents were 
randomly selected to deliver the 3D image 
and video instructions while the other 5 
delivered paper or verbal instructions. 

patient perceptions and 
attitudes toward 
communication with 
their healthcare 
provider, and patient 
understanding of 
information about their 
condition  
 

Residents reported improved patient 
understanding, communication of diagnosis 
and treatment, and patient compliance. 
Patients found the tablet instructions 
significantly helpful and easier to 
communicate with HPs. Patients' 
acceptance of tablets was not affected by 
age. 

[76], 
2014 

Pre-post 
 
N/A 
 
12 months 
 
Doctors  

Practice Unite 
 
USA 
 
Multiple 
 
app 

smartphone 
 

The app provided a communication platform 
to connect care teams and their patients. For 
instance, ED physicians could communicate 
via the app with primary care providers to 
inquireaboutpatients’medicationhistory. 
They could also share secure images, texts, 
and real-time lab information using their 
mobile devices. 

faster communication 
and earlier discharges 
of patients, reduced ED 
delays, and cost savings 
 

Users indicated they were able to discharge 
20% of patients a day earlier. Consult 
response times were reduced from 2-4 hrs to 
15-30 minutes. ED physicians also moved 
patients 30 minutes faster than before using 
the app, thus reducing ED delays by 15%.  

[77], 
2014 

Pilot 
 
N=10 
 
5 months 
 
CHWs 

N/A 
 
South Africa 
 
Multiple 
 
app 

Nokia phone, 
Samsung galaxy 
tablet, web-
based console 
 

CHWs used paper forms and the mHealth 
system to record household data and manage 
referrals. A comparative analysis was done to 
check correspondence between both systems. 
For the paper-based system, CHWs 
completed a referral form when a patient 
needed to be referred. For the mHealth 
system, the same information was entered by 
CHWs into Nokia phones then checked by a 
nurse via a web-based console on a tablet. 

Clinical referrals, data 
accuracy and 
supervised visits 

Data accuracy was assured in the mHealth 
system. 40% of CHWs showed high level of 
accuracy on paper, which kept improving 
until reaching 90% correspondence with the 
mHealth system at endpoint. Few 
supervised visits were recorded by both 
systems. The phone system was more 
efficient and timesaving in extracting 
referral information. 

[4], 
2012 
[278], 
2013 

Pilot  
 
N=432 
 
12 months 
 
CHWs 

RapidSMS-
MCH 
 
Rwanda 
 
MCH 
 
SMS 

phone, 
RapidSMS 
software was 
running on a 
desktop 
computer linked 
to a modem with 
a SIM card 

The system allowed CHWs to register new 
pregnancies and report any danger signs. For 
normal pregnancies, the system scheduled 
automated reminders sent to CHWs' phones 
reminding them of clinical and delivery 
appointments of women they were 
responsible for. If danger signs were 
reported, an alert system was triggered to 

pregnancy outcomes 
(facility-based delivery, 
antenatal care visits) 
and maternal and child 
mortality 

11502 pregnancies were registered into the 
system. 3 maternal and 137 child deaths 
were recorded and CHWs' reporting 
compliance was 100%. 163 danger sign 
alerts were sent, the most common being 
due to antepartum and postpartum 
hemorrhage. Facility-based deliveries 
increased by 27% compared to the year 
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advise CHWs on immediate actions, and 
requests were sent to the nearest ambulance 
to ensure timely transfer of the mother/infant 
to necessary care.  

before the pilot. The system also reduced 
delays in seeking healthcare. 

[6], 
2012 
[278], 
2013 

Controlled 
study 
 
N=829 
 
18 months 
 
CHWs 

K4Health 
 
Malawi 
 
HIV 
 
SMS and calls 

phone, Frontline 
SMS 
 

638 CHWs in the districts of Salima and 
Nkhotakota were given mobile phones. They 
were trained to use them and the SMS 
network to request information from district 
managers such as specific medical questions, 
drug adverse effects, effects of contraceptive 
uses, or dosage amounts; report important 
events to the district level; and coordinate 
referrals. Remaining CHWs were not 
provided access to the SMS network. 

SMS vs. calls and 
traditional methods in 
communicating with 
district health staff 
(communication time), 
confidence between 
CHWs and patients 

All CHWs with mobile phones used SMS to 
communicate with the nearest health center, 
94.4% used phone calls, while only 8% 
used public transport to travel to the health 
center. 92% of CHWs without SMS 
network access used public transport and 
only 6% used phone calls. SMS participants 
needed an average of 9 minutes to report 
issues and receive feedback compared to 
1445 minutes needed by those without SMS 
access.  

[74], 
2011 
[275], 
2014 
[277], 
2015 

RCT 
 
N=29 
 
26 months 
 
PHWs, 
patients 

N/A 
 
Uganda 
 
HIV 
 
SMS and calls 

phone 
 

29 PHWs at 10 clinics were randomized to 
an intervention group (n=13) that received 
mobile phones; and a control group (n=16). 
Intervention participants recorded a review 
of symptoms, an adherence self-report, and 
pill count results using a standardized form, 
and were asked to call or send a text message 
reporting adherence and clinical data to a 
centralized database immediately after or 
during each home visit. 

P:patients’riskof
virologic failure 
 
S: patient adherence 
(pill count), patient 
mortality 
 

The study found no significant differences 
inpatients’riskofvirologicfailureorany
of the secondary outcomes. Yet, it 
demonstrated improved health 
communication and patient care and was 
strongly supported by patients, PHWs, and 
clinic staff. It also raised the personal 
satisfaction of PHWs as well as their sense 
of empowerment. 

[1], 
2010 
[278], 
2013 

Pre-post 
 
N=75 
 
6 months 
 
CHWs, 
patients 

Frontline SMS 
 
Malawi 
 
TB 
 
SMS 

phone, laptop 
 

Fronline SMS is an open-source software 
platform that enables two-way SMS 
communication when running on a computer 
connected to a SIM card modem. In order to 
eliminate timely and costly trips between 
hospital and village, CHWs were given 
mobile phones and trained to use the network 
for purposes such as reporting patient 
adherence, receiving appointment reminders, 
or requesting medical advice or emergency 
assistance from physicians. 

pilot operational costs, 
gained/lost worker time, 
patient enrollment in 
the TB treatment 
program 
 

The hospital saved 2048 hrs of worker's 
time and doubled the TB program capacity. 
Before the study, 25 paper reports were 
personally delivered to the hospital per 
month. During the study, 400 adherence 
reports were received by SMS, making an 
average of 16.67 per week and saving 900 
hrs of transport time. Before the study, a TB 
coordinator from the hospital visited 17 
patients /week to monitor adherence. This 
task was done by CHWs during the study, 
saving the coordinator 648 hrs of transport 
time. 500 hrs of nurses' time were saved due 
to applying a triage system using SMS.  
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[78], 
2012 
[276], 
2014 
[277], 
2015 
[281], 
2014 

Controlled 
study 
 
N=1379 
 
24 months 
 
Patients  

N/A 
 
Nigeria 
 
Cancer 
 
phone calls 

phone 
 

1160 patients were given their oncologists' 
mobile numbers and advised to call about 
their medical care and seek advice at any 
time in their most comfortable language. 
After 2 years, they were compared to 219 
patients who did not receive their 
oncologist's phone number. 

P: patient perceptions 
 
S: appointment 
attendance 
 

Only 42 of control patients (19.2%) kept 
their follow-up appointments compared to 
1132 intervention patients (97.6%). 

[75], 
2012 
[277], 
2015 

Pre-post 
 
N=10 
 
7.5 months 
 
Health 
facilities 

Project Mwana 
 
Zambia 
 
HIV 
 
SMS 

phone, 
automated SMS 
message system 
based on the 
Results160 
software 
package built to 
deliver results of 
HIV testing from 
regional labs to 
facilities 

As blood samples were sent to the lab, the 
health facility sent an SMS indicating that 
the samples had been packed and sent. The 
lab sent back the results to the facility also 
via SMS when they were ready, and infants' 
caregivers were accordingly contacted to 
come to the facility for further counseling 
and collection of lab results. Data assessed 
during system use were compared to 19 
months before implementation. 

time between blood 
sampling for the 
detection of infant HIV 
infection and 
notification of the test 
results to the relevant 
point-of-care health 
facility 

Mean turnaround time for result notification 
to a health facility dropped from 44.2 days 
pre-implementation to 26.7 days post-
implementation and was statistically 
significant in 9 health facilities. Mean time 
to notification of a caregiver also dropped 
significantly from 66.8 days pre-
implementation to 35 days post-
implementation. 

[231], 
2010 
[310], 
2012 

RCT 
 
N=224 
 
9 months 
 
Midwives  

World Vision 
 
Indonesia 
 
MCH 
 
phone calls 

mobile phones 
 

Midwives were randomized by their referral 
centers to an intervention group that received 
mobile phones and a control group. The 
intervention provided simple voice 
communications aimed at reducing maternal 
and infant mortality and facilitating 
communication between midwives and 
OBGYNs. 

knowledge, personal 
efficacy 
 

Midwives with mobile phones showed 
increased communication flows and 
knowledge seeking behavior.  

4. Data collection 

[80], 
2015 

Pilot 
 
N=363 
 
4 months 
 
VHVs 

DEPIC 
 
Thailand 
 
MCH 
 
mobile phone 
camera app 

smartphone 
 

The pilot compared recording immunization 
data in an existing database using mothers’ 
logbooks and the hospital's paper card during 
visits, to using the camera app to capture 
images of logbooks then entering 
information into a database having the same 
logbook format. 

data quality and 
completeness in both 
databases 
 

The camera app resulted in more complete 
immunization history records, showing 
higher immunization coverage and better 
compliance to immunization schedule 
compared to the existing database. 

[233], 
2015 

Pilot  
 

emocha 
 

smartphone 
 

The app sent participants random prompts 3 
times a day asking about surroundings, 

alcohol consumption 
and relation to HIV 

1308 random prompts were sent, 968 of 
which were completed. 140 drinking events 
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N=16 
 
4 weeks 
 
MSM 

USA 
 
Health  
behaviors 
 
app 

mood, and potential triggers of alcohol use; 
or daily alerts about a daily survey targeting 
a summary of substance use and sexual 
activity. Participants were also asked to enter 
electronically every drinking episode with 
information about drinking partners, location, 
amount of alcohol, mood, and stress levels. 

 were initiated by participants over 4 weeks. 
A trend of decreasing alcohol use was 
observed during the study and 20-31% of 
participants indicated answering questions 
about drinking made them want to drink 
less. 

[82], 
2014 

RCT 
 
N=24 
 
N/A 
 
CHWs 

CommCare 
 
South Africa 
 
CVDs 
 
app 

feature phone 
(Nokia C3), 
calibrated BP 
monitor, height 
rod, weight scale 

CHWs were randomized to training on a 
mobile phone app (n=10) to calculate CVD 
risk of 10-20 community members, or the 
traditional method using a paper chart 
(n=14). CHWs were then crossed to screen 
the same number, and outcome measures 
were recorded. 

CHW training time, 
screening time, and 
margin of error in 
calculating CVD risk 
scores 

Training time was 12.3 hrs for the paper 
chart and 3 hrs for the app. Mean screening 
time was 36 and 21 minutes for paper chart 
and app respectively. Some incorrect 
calculations were associated with the paper 
chart vs. none with the app. 

[234], 
2012 

Pilot  
 
N=24 
 
1 week 
 
Patients  

Experience 
Sampling 
Program 
 
USA 
 
Mental health:  
Schizophrenia 
 
PDA app 

PDA 
 

Participants were provided with PDAs 
preinstalled with an ecological momentary 
assessment software called the experience 
sampling program. The PDA generated 6 
prompting auditory signals per day at equal 
intervals between 9am and 10pm. The 
prompts gave participants 5 minutes to 
complete 2-3 minute mobile questionnaires 
assessing current location, company, activity, 
positive and negative affect, psychotic 
symptoms, and self-stigma. Collected data 
were stored in the PDA's memory with time 
and date stamps. 

relationship between 
changes in self-stigma 
and factors such as 
psychotic symptom 
severity, affect, 
location, company, and 
activity 

Participants spent most of their time at 
home. They were often alone or with 
family. When they were inactive, they were 
mostly eating or engaged in other activities. 
83% had symptoms of psychosis during the 
week. Change in self-stigma was 
significantly associated with activity but not 
with current location or company.  Negative 
affect was also significantly linked to 
increases in self-stigma. 

[14], 
2012 

Pilot  
 
N=10 
 
6 months 
 
CHWs 

Home based 
counseling & 
testing program 
 
Kenya 
 
Multiple 
 
app 

Android HTC 
dream 
 

CHWs received phones running the app and 
2 days of training on how to use them. The 
app used customized forms during a home 
visit tocollectpatients’datasuchas
household information, individual 
demographics, HIV and TB histories, testing 
result information, and follow-up 
appointments. Data were transferred to 
OpenMRS via a USB cable and were 
immediately available for query and 
reporting. 

household visits per 
day, interaction with 
patients 

CHWs visited 10-16 persons per day. 
Throughout the study, they visited 18850 
households and recorded data for 63470 
persons. They wished to continue using the 
app and indicated it was fast, easy, resulted 
in high quality data, and facilitated their 
interactions during home visits compared to 
an earlier PDA/GPS system. 

[81], Pilot  Episurveyor phone or PDA Midwives utilized their mobile phones to data collection time, It was revealed that partograms were not 
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2011 
[317], 
2013 

 
N=10 
districts 
 
6 months 
 
Midwives  

 
Senegal 
 
MCH 
 
app 

 collect maternal health data during their 
survey interviews with postpartum women. 
 

partogram use 
 

being adequately used during birth, 
initiating a campaign which increased their 
use by almost a third across the 10 districts. 
Midwives also indicated the greatest 
advantage of the tool was the reduced time 
needed to collect maternal data. 

5. Telemedicine 

[83], 
2015 

Pre-post 
 
N=25 
 
4 sessions 
 
Patients  

Mpcst 
 
USA 
 
Cancer 
 
Skype video 
conferencing 

iPad 
 

Participants received 4 Skype video sessions 
in their home environment. Sessions 1, 2, and 
4 taught them progressive muscle relaxation, 
pleasant activity scheduling, and 
minirelaxation practices respectively. Session 
3 asked them to identify negative thoughts 
that increase their pain and negative mood.  

P: feasibility and 
acceptability 
 
S: pain severity, 
physical symptoms, 
psychological distress 
and pain 
catastrophizing 

72% of participants completed all sessions 
and 84% completed the post-intervention 
assessment, indicating significantly 
decreased pain severity, physical symptoms, 
psychological distress, and pain 
catastrophizing. 

[235], 
2015 

Pre-post 
 
N=19 
 
3 months 
 
Clinicians 

ResMD 
 
USA 
 
Multiple 
 
app 

iPad 2, iPad 3 
and iPhone using 
Wifi or 3G to 
connect to the 
internet. Desktop 
devices included 
laptops and 
clinical desktops 
connected to the 
internet via 
ethernet or Wifi 

Physicians accessed images via one of the 
following: commercial PACS image viewer, 
a desktop image viewer called 
ENTERPRISE, or a mobile image viewer 
compatible with phones and tablets. Data 
were collected before the mobile viewer 
deployment, when clinicians could only use 
PACS or ENTERPRISE, and after 
deployment when all 3 were active. 

P: time to first image 
particularly when away 
from hospital 
 
S: ease of use, 
diagnostic confidence, 
technical issues 
 

PACS and mobile viewer were significantly 
easier to use than ENTERPRISE. 
Diagnostic confidence did not differ 
between PACS (3.8) and mobile viewer 
(3.7) but was significantly lower for 
ENTERPRISE (3.4). The mobile viewer 
had significantly less frequent technical 
issues and the fastest time to first image (2.4 
mins vs. 4.5 with ENTERPRISE and12.5 
with PACS). It also increased image use for 
patient education from 18% to 29% and 
became the most used viewer by 
neurologists and radiologists. 

[2], 
2010 

Pilot  
 
N=200 
 
N/A 
 
Patients, 
physicians 

Web-based 
EMR & 
Videoconferen-
cing System 
 
Sri Lanka 
 
Multiple 
 
SMS/video 

laptop, PDA or 
mobile phone 
 

The intervention comprised an m-Access 
system that allowed health specialists to use 
a web-enabled laptop, PDA, or mobile phone 
to gain access to the EMR and remotely 
deliver care to patients; and an m-
Communication system that sent key 
information to patients via SMS such as 
clinic or operation dates, changes in 
appointments, investigations needed, and 
vaccination dates. The system could also 

travel cost, time, and 
distance 
 

Post-implementation analysis indicated 
significant reductions in average travel costs 
(90.94%), distance (80%), and time (75%). 
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conferencing receive SMS queries from patients and send 
them to doctors via SMS or email. 

[84], 
2013 

Pre-post 
 
N=10 far 
sites, near 
sites 
 
N/A 
 
Physicians, 
rural 
clinics 

TeleMDID 
 
USA 
 
Dermatology 
 
app 

iPad 
 

This teledermatology system allowed 
communication between health staff at near 
site clinics with specialized staff 
(dermatologists) at far site clinics. The near 
site staff used a mobile app to capture photos 
of patients and share them with 
dermatologists (who also had access to the 
app) for assessment before starting the 
telehealth session. During the session, 
images could be pushed by dermatologists to 
a remote screen to initiate discussions with 
patients.  

usability, 
teledermatology 
workflow, efficiency of 
appointments 
 

100% and 75% of near and far site staff 
preferred TeleMDID to the digital 
dermatology camera. Near site staff 
reported no change in establishing 
connection with the far site using 
TeleMDID. They also indicated higher 
efficiency of appointments with a mean 
score of 65.5. Far site staff thought 
appointment efficiency had decreased to a 
mean of 44. TeleMDID clearly improved 
the teledermatology workflow. 

[85], 
2013 
[296], 
2014 

Controlled 
study 
 
N=268, 5, 
30 
 
6 months 
 
Patients, 
cardiologi-
sts, health 
centers 

TELEMED-
CAM 
 
Cameroon 
 
CVDs 
 
SMS and calls 

phone, standard 
mercury 
manometer 
 

The control group (n=103) at 20 remote 
health centers received a prescription of BP 
lowering medications. The intervention 
group (n=165) at 10 other centers received 
the same prescription plus the Telecare 
intervention. Remote centers received mobile 
phones and were asked to send patient data to 
the telemedicine center everyday via SMS or 
voice mail. In urgent cases, immediate real-
time feedback calls were provided by the 
telemedicine center. 

SBP, DBP, weight 
 

At baseline, SBP was significantly higher 
and DBP was significantly lower in the 
intervention group compared to controls. At 
endpoint, SBP significantly decreased in the 
intervention group and did not change in 
controls, while DPB was lower in the 
control group. Overall, more participants in 
the intervention group achieved optimal BP 
control. 

6. Emergency medical care 

[86], 
2015 

Pre-post 
 
N=55 
 
24 months 
 
Ambulanc-
es 

N/A 
 
Japan 
 
Multiple 
 
app 

tablets with 3G 
networking in 
ambulances, 
desktop 
computers in 
hospitals  
 

Compatible with desktop and laptop 
computers as well as tablets, the web-based 
application used cloud computing to allow 
both emergency personnel in the ambulance 
and medical staff in hospitals to share 
information efficiently. The medical staff 
entered information about their hospital 
availability into the system twice a day, and 
based on certain conditions, the system 
generated to ambulances a list of available 
facilities.   

transportation times, 
percentage of 
transportation to tertiary 
care facilities, system 
entry completion 
percentage and 
operational costs 
 

Transportation time decreased from 35.5 
mins in 2010 to 33.9 mins in 2011. It then 
prolonged to 34.4 mins in 2012 and 35.1 
mins in 2013. Transportation to tertiary care 
decreased by 3.12% in 2011 (32.7% to 
29.58%), then slightly decreased to 29.53% 
in 2012 and 28.86% in 2013. The system 
entry completion rate was 100% by 
ambulance staff in all years, and 46.11%, 
47.57% and 47.12% by medical staff in 
2011, 2012, and 2013 respectively. 
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[88], 
2014 

Pre-post 
 
N=13, 9 
 
3 months 
 
Paramedi-
cs, ED 
nurses 

N/A 
 
USA 
 
Multiple 
 
app 

smartphone 
 

The app allowed EMS personnel to record 
audio/video, capture images, and collect 
basic patient information and send all to the 
ED staff at the hospital via 4G wireless 
networks. At the hospital the information 
was accessed via a secure web application in 
the ED and staff could exchange text 
messages with paramedics if needed.  

the percentage of 
incidents sent by EMS 
personnel, 
communication 
between hospital and 
pre-hospital transport 

The percentage of incidents sent by EMS 
personnel with essential patient information 
increased from 64% to 78%. The app also 
resulted in improved communication 
between pre-hospital transport and hospital 
organizations. 

[87], 
2012 

Pilot  
 
N/A 
 
12 months 
 
Ambulanc-
es, 
specialists 
at health 
facility 

N/A 
 
China 
 
CVDs 
 
app 

Internet of things 
connecting 
devices 
measuring vital 
signals with 
tablets or 
smartphones 
 

An mHealth system that used the internet of 
things to transmit vital signs such as 12-lead 
ECG, BP, oxygen saturation, and BG levels 
from the network hospital, emergency station 
or ambulance to the chest pain center through 
the 3G network. Accordingly, patients were 
sent directly by the ambulance to the CCU of 
the general hospital. Moreover, for patients 
requiring emergency interventional 
treatment, the cath lab was prepared as they 
were still in the pre-hospital phase. 

number of rescued 
patients, onset to 
operation time 
 

The system bypassed the ED by completing 
preoperative preparation in the ambulance, 
significantly shortening the onset to 
operation time window and saving precious 
time for emergency treatment. 754 patients 
with chest pain were rescued. The average 
door-to-balloon time was 69 mins and was 
below 90 mins for 82.5% of cases (better 
than international standard).  

7. Point of care support 

[89], 
2015 

Pre-post 
 
N=15 
 
2 months 
 
Nurses  

Safe Therapy 
Mobile (STM) 
 
Italy 
 
Cancer  
 
app 

tablet, RFID 
barcode reader, 
barcoded drug 
labels, 
disposable RFID 
bracelets for 
patients, and 
RFID tags for 
nurses, WiFi and 
Bluetooth 
communication 

The duration of the entire administration 
process was evaluated on some patients 
receiving the same chemotherapy regimen 
before and after introducing the system into 
practice. The STM system monitored the 
entire medication process in the hospital 
from prescription to administration to verify 
that the right drugs were administered to the 
right patients in the right sequence, and 
alerted nurses in case any errors were 
detected.  

P: duration of 
chemotherapy 
administration 
 
S: medication errors, 
nurse workflow and 
task execution 
 

No significant differences were detected in 
the duration of chemotherapy 
administration. The nurses' perception of 
system impact on speed of task execution 
was as follows: 60% thought it slowed 
down operations at the bedside but 80% 
thought it accelerated recording details of 
administered therapies. The system also 
detected all medication errors introduced. 

[90], 
2015 

Pre-post 
 
N=20 
 
6 months 
 
Resident 

Mayo Clinic 
Acute Stroke 
Evaluation App  
 
USA 
 
Stroke 

iPhone, iPad 
 

Considered a point-of-care checklist for 
stroke evaluations in the ED, the app's 
checklist was designed to mainly assist 
healthcare providers gather patient data 
necessary for determining t-PA candidacy; 
and assist residents in optimizing the 
completeness and efficiency of their stroke 

P: neurologists data 
abstraction time, 
neurologists satisfaction 
 
S: door to needle time 
 

Satisfaction scores with ability to perform 
acute stroke evaluations increased from 3 
and 4 pre-intervention to 4 and 5 post-
intervention in the 2 centers. Satisfaction 
with relaying data to consultants did not 
change. 56% of residents found the app 
helpful.Specialists’satisfaction with 
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doctors  
app 

evaluations, case presentations to staff 
neurologists, and documentation of quality 
measures in the medical record. Satisfaction 
was scored on a 5-pt scale and the app was 
used for 6 months at 2 different centers. 

documentation of stroke evaluations 
dropped from 4 pre-implementation to 3 
post-implementation. However, the time 
they needed to abstract information from a 
clinical note improved from 10 to 5 minutes 
at the first center and did not change at the 
second. The door-to-needle (DTN) time 
notably decreased by 16 minutes. 

8. Decision support 

[91], 
2015 

Pilot  
 
N=700 
 
1 month 
 
Patients, 
field 
workers 

Vision Care 
 
India  
 
Preventable 
blindness 
 
app 

tablet handheld 
device 
 

The solution comprised a mobile decision 
support system and an analysis and reporting 
server connected via the existing mobile 
network. It enabled automatic compliance 
and status tracking of patients and provided 
real-time analysis for efficient program 
management. Further, it allowed patient data 
entry via drop-down lists to minimize errors 
and provided decision support to field 
workers, irrespective of their skills, during 
patient counseling at checkup camps. 

time of referral 
decisions, households 
covered, attendance of 
checkup camps 
 

The system enabled field workers to be 
more physically mobile and reach more 
households in a given time. Data input time 
reduced from 17 to 10 minutes with no 
transcription errors. The system also 
reduced referral decision times and 
increased referrals from 6 to 20/day. The 
number of patients attending checkup 
camps increased from 24 to 135 
patients/field worker/month.  

[236], 
2011 
[247], 
2015 
[250], 
2012 

RCT 
 
N=163 
 
12 months 
 
Patients 
and 
providers 

Mobile 
Diabetes 
Intervention 
Study 
 
USA 
 
Diabetes  
 
app 

mobile phones 
with mobile 
diabetes 
management 
software, 
glucometer with 
supplies (lancets, 
strips, etc.), web-
based portal 

Patients were randomized to 4 groups: group 
1: control–usual care (n=56), group 2: coach-
only (n=23), group 3: coach PCP portal 
(n=22), and group 4: coach PCP portal with 
decision-support (n=62). The intervention 
comprised a mobile app for patients to enter 
diabetes self-care data and receive automated 
real-time educational, behavioral, and 
motivational messages displayed directly 
after data entry; and a web portal that 
provided a secure messaging center for 
patient-provider communication and a view 
of patients' historical data. All patients 
received a glucometer with supplies. 
Intervention groups additionally received 
mobile phones and access to the web-based 
patient portal. Group 3 allowed providers to 
access unanalyzed patient data while group 4 
providers had access to analyzed patient data 

P: change in HbA1c 
 
S: changes in patient-
reported diabetes 
symptoms, diabetes 
distress, depression, 
blood pressure and lipid 
values 
 

No differences were observed between 
groups in patient-reported diabetes distress, 
depression, diabetes symptoms, or BP and 
lipid levels. However, the maximal 
treatment group (group 4) had a mean 
decline of 1.9% in HbA1c as opposed to 
only 0.7% in the control group. 
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Ref. , 

year 

Study 

design 

Solution 

name/details 

Infrastructure/ 

technologies 

Methods/interventions Primary (P)/secondary 

(S) outcomes 

Findings 

 

linked to standards of care and evidence-
based guidelines. 

*Study design includes study type, sample size, duration, and recipients/users. Solution details include country, disease, and mHealth technology type. 
 
2HPP: 2-hour postprandial; 2HPMH: 2 hours post-meal glucose; ACT: Acceptance and commitment therapy; ANC: Antenatal care; ART: Antiretroviral therapy; BG: Blood glucose; 
BMI: Body mass index; BP: Blood pressure; BSE: Breast self-examination; CBE: Clinical breast examination; CBT: Cognitive behavioral therapy; CHWs: Community healthcare 
workers; DBP: Dyastolic blood pressure; ECG: Electrocardiograph; EMR: Electronic medical record; EMS: Emergency medica services; FBG: Fasting blood glucose; FPG: Fasting 
plasma glucose; GP: General practitioner; GSM: Global system for mobile communications; HCT: HIV counseling and testing; HDL(-C): High-density lipoprotein cholesterol; HF: 
Heart failure; LDL(-C): Low-density lipoprotein cholesterol; MEMS: Medication event monitoring system; MMAS: Morisky medication adherence scale; MSM: Men who have sex 
with men; N/A: Not available; PA: Physical activity; PHU: Primary health unit; PHWs: Primary health workers; PPG: Postprandial (plasma) glucose; SBP: Systolic blood pressure; 
STI: Sexually transmitted infection; TC: Total cholesterol; TG: Triglycerides; TM: Telemonitoring; VHVs: Village health volunteers 
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1. Introduction: 

 

Diabetes is a chronic condition associated with high levels of sugar in the blood. There are 
two main types of diabetes namely, type 1 or insulin-dependent and type 2 or non-insulin-
dependent. Symptoms include increased output of urine, hunger, thirst and fatigue. 
Complications include heart disease, kidney failure and eye damage [1]. 
 
According to the World Health Organization (WHO), there are 347 million people with 
diabetes worldwide, 90% of which are type 2 cases. It is currently the eighth leading cause of 
death in the world and it is expected to become the seventh by 2030. 80% of diabetes deaths 
occur in low and middle income countries (LMICs) [2]. It is also one of the four main non-
communicablediseases (NCDs)and largestcontributors tomortality in theWHO’sEastern
Mediterranean Region (EMR), together with cardiovascular disease, cancer, and chronic 
respiratory diseases [3].  
 
Six of the top 10 countries in the world with highest diabetes prevalence are in the EMR [4]. 
Fact sheets and figures of the region show that the number of people with diabetes will triple 
between the years 2000 and 2030. Of 22 countries, Egypt comes in 2nd place in terms of 
diabetes prevalence [5], thus making it a potential country for diabetes-related studies in the 
region. 
 
The burden of diabetes is increasing worldwide, particularly in LMICs. This is mainly due to 
the spread of factors that promote overweight among populations, namely obesity and 
physical inactivity. Although there is good evidence that diabetes and its complications can 
be prevented by a healthy diet, regular physical activity, maintaining a normal body weight 
and avoiding tobacco, this evidence is not widely implemented [6].  
 
Healthsystemscannotcontrolallthefactorsthatinfluenceaperson’soverallhealth.Doctors
are not able to constantly monitor what their patients eat or whether they take their 
medications on time [7]. Proper diabetes education can lead patients themselves to better 
manage their disease and successfully avoid complications. Mobile technology presents an 
easy and effective way to reach a larger population as mobile phones have exceptionally 
exceeded other infrastructure in LMICs. Further, SMS messages provide a simple way of 
communication since they are supported by all types of mobile phones.  

2. Objectives: 

 
 To motivate, educate and empower patients to self-manage their diabetes using SMS 

technology 
 To test the impact of diabetes educational SMS messages on patients’ health and

quality of life 
 
3. Synopsis: 

 
3.1 Interventions: 

 
 Experimental intervention: SMS educational messages 
 Control intervention/reference test: Instruction booklet 
 Duration of intervention per patient: 12 weeks 
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 Follow-up per patient: Blood glucose measurement (once a week), HbA1c test at start 
and end of study period, and interviews/questionnaires at start and end of study period 

 
3.2 Outcomes: 

 
 Primary: change in HbA1c at 3 months 
 Secondary: drop in blood glucose readings, patient satisfaction, patient confidence, 

treatment and medication adherence, frequency of blood glucose measurement, rate of 
hospital/ER visits, diabetes knowledge, exercise, and change in HbA1c at 6 months if 
needed 

 
3.3 Study type:  

 

 Randomized controlled intervention study 

 
3.4 Sample size: 

 
 To be assessed for eligibility: (n=150) 
 To be allocated to trial: (n=100) 
 To be analyzed: (n=80) 

 
3.5 Trial duration: 

 
 Time for preparation of the trial (months): 8 (Feb-Nov 2014) 
 First patient in to last patient out (months): 12 (Apr 2014-Mar 2015) 
 Duration of the entire trial (months): 3 (Dec 2014-Feb 2015) 
 Recruitment period (months): 4 (Jun-Sep 2014) 

 
4. Methods: 

 
4.1 Sample size: 

 
100 patients were recruited for this study. Sample size calculations were performed using 
nQuery 7.0 based on the results of a similar study by Kim et al (2007) [8]. The effect of both 
the intervention and control on HbA1c after 3 months (-1.15 and 0.07 respectively) was used 
and a common standard deviation of 0.976 was estimated. The error and power were set to 
0.05 (two-sided) and 90% respectively. Calculations resulted in n=40 patients per group for a 
period of 3 months. 10 extra patients were recruited per group to account for dropouts if any. 
The biostatistical advice was provided by the Hannover Medical School Institute of 
Biometrics.    
 
4.2 Timeframe: 

 
The SMS intervention will be applied for a primary period of 3 months. In case the desired 
outcome is not achieved, the period will be extended to 6 months where the last 3 months will 
serve as secondary follow-up.    
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4.3 Selection criteria: 

 
 Patients who have diabetes, own a mobile phone, and are able to read SMS messages 

or live with someone that can read for them were included in the study. 
 Patients who cannot read/are not SMS familiar and live alone were excluded. 

 

4.4 Data collection: 

 

Patient data that were initially collected included name, age, sex, address, occupation, mobile 
number, social status, diabetic since (yrs), reading ability, ability to view and read SMS 
messages, and whether there is someone at home that can read the messages for them. 
Patients’signaturesandconsenttoparticipatewerealsoobtained. 
 

4.5 Target location: 

 
Egypt, Cairo, Misr University for Science & Technology (MUST) teaching hospital 
 
4.6 Patient recruitment: 

 
Patientswererecruitedthroughthehospital’sclinicofgeneral medicine. Advertisements of 
the SMS program were posted in the waiting area and interested patients were asked to fill 
out and sign an enrollment/consent form. Ads were also spread throughout the hospital and 
the university allowing employees to participate, thus providing a bigger variety of 
participants and eliminating potential bias.    
 
4.7 Study type & description: 

 

This is a randomized controlled intervention study. Patients will be randomized and divided 
into two groups: 
  

 an intervention group that will receive diabetes educational SMS messages in addition 
to usual diabetes care and prompts to take readings and tests  

 a control group that will receive no SMS messages  
 Both groups, however, will get a booklet of diabetes care instructions at the beginning 

of the study period. The booklet will help introduce intervention patients to diabetes 
management before receiving short SMS messages on the subject. It will also help 
make control patients feel that they belong to the program and encourage them to stay 
through the end of the study.  

 
The message content includes reminders as well as interventional and lifestyle changes in the 
following categories: 
 

1. Diabetes knowledge and effects on social and personal life 
2. Diet  
3. Physical activity  
4. Smoking, foot care and diabetes complications  
5. Medications and side effects 
6. Tests and blood sugar measurement 
7. Hyper- and hypoglycemia          
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The categories were extracted from a publication of the WHO EMR office on diabetes 
education in combination with the standards of the Egyptian Ministry of Health (MOH) on 
patient education [9, 10].   
 
Messages will be sent on a daily basis. Intervention patients will receive one message per 
day; each day from a different category in the attached order. This allows for a variety of 
information to be sent and covers all seven categories throughout the week. After 12 weeks, 
each patient will have received 12 messages from every category making a total of 84 
messages per patient. 
 
Patientswillbemonitoredbythehospital’soutpatientclinicofgeneralmedicine. They will 
be invited to measure their blood glucose once a week according to a preset schedule and take 
the HbA1c test at the beginning and end of the study period. As an incentive, all tests and 
measurements will be provided free of charge. Further, patients will be permitted to see the 
clinic’s doctor when necessary without paying any admission fees. If extra incentives are
needed, a free dose of diabetes medications may be offered to those who complete the study. 
Follow-up interviews and feedback questionnaires will also be conducted throughout and 
after the study period. 
 

4.8 Randomization: 

 

In order to achieve balance within both groups, stratified randomization will be implemented 
using the following stratification factors: age, sex, ability to read the SMSs alone, and the 
number of years the patient has had diabetes. This is to avoid imbalances in the number of 
patients that will read the SMSs alone vs. those that will have someone read for them as well 
as patients that have had diabetes for a while vs. those that have only had it for a short time or 
have been newly diagnosed.     
 
4.9 Statistical analysis: 

 

The primary analysis will be conducted at 3 months (primary endpoint). The main values to 
be compared are the HbA1c means of both groups at baseline, after 3 and 6 months (as 
secondary) if needed. Further analysis may be carried out using an Analysis of Covariance 
where the dependent variable is the HbA1c drop at 3 months. Categorical variables such as 
treatment group and stratification factors besides baseline HbA1c will also be incorporated.  
 
5. Results: 
 

The measurable outcomes include the following: 
 

 Medical outcomes: HbA1c values (at baseline, 3 and 6 months if needed) and blood 
glucose levels 

 Non-medical outcomes: patient satisfaction, healthcare provider’s reputation,
treatment and medication adherence, patients’ confidence in their ability to manage 
their disease and in healthcare provider, rate of hospital/ER visits and stays, diabetes 
knowledge, and behavior and attitude changes such as average frequency of blood 
glucose measurement, exercise, etc.  

 
The main expected outcomes are as follows: 
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 Primary outcome: 1% points drop in mean HbA1c value from baseline to 3 months 
 Increased patient satisfaction, confidence, adherence, and diabetes knowledge 
 Increased frequency of blood glucose measurement 

 
These outcomes were used in some of the previous studies listed below and they all 
demonstrated improvement most commonly at 3, 6 or 12 months. 
 
6. Evidence: 
 

A literature study entitled "mHealth Solutions for Low & Middle Income Countries: A 
Literature Review" was conducted by our team in April 2013. The study aimed to examine 
the mHealth solutions that were piloted and tested worldwide in order to identify promising 
application areas for LMICs. This was encouraged by the fact that mobile technology, 
especially in LMICs, has exceeded other infrastructure and reached areas where internet and 
landlines are not installed. The study revealed that solutions using SMS and smartphone apps 
were the most common forms of mHealth applications. Further, SMS solutions were more 
prevalent in LMICs addressing health promotion and raising awareness, while app solutions 
were mostly used in the developed world for health monitoring and surveillance. The study 
also showed deficiency in diabetes monitoring applications in LMICs, as they required 
expensive smartphones that are not yet widely used by the majority of populations in the 
developing world. Since SMS technology is supported by all types of mobile phones, it 
provides an easier way to reach such populations. Some of the reviewed literature are listed 
below in the section “Summary of previous studies”. Similar trials that used SMS and 
targeted HbA1c levels were conducted in countries such as South Korea, Scotland, Bahrain 
and Iran, demonstrating a drop of 1% points or more in mean HbA1c values at 3, 6 or 12 
months, in addition to high levels of patient satisfaction with SMS follow-up. In Egypt, SMS 
technology has only been used in the healthcare field by a few private hospitals to cancel 
appointments but was never used to monitor, educate or follow up on patients. Since both 
diabetes and mobile phones are very popular in the country, such trials have increased 
potential to improve the overall health and quality of life of Egyptian diabetic patients [10, 
11]. 
 
7. Ethical considerations: 

 
The intervention in this trial does not involve drugs or injections. It alternatively uses SMS 
messages to provide patients with general information and advice that is applicable to every 
diabetic and sometimes even to healthy persons. The SMSs will only remind patients to 
follow their doctors' instructions and will not interfere with their prescribed medications or 
insulin doses. For instance, sample messages include: "Do not forget to take your medications 
at the preset times" or "The medications will not be effective if not combined with regular 
exercise and healthy eating". Therefore, there are no associated risks or side effects with the 
SMS intervention. The intervention rather provides an easier way to reach patients and 
educate them about their disease. It also encourages self-management in order to help patients 
maintain a good state of health and avoid short and long-term complications. In that sense, a 
consent document was prepared explaining to patients the risks and benefits associated with 
the study, clarifying who they should contact in case they experience any difficulties, and 
confirming their right to withdraw from the study at any point in time. The study documents 
were submitted to the MUST ethical committee and their approval letter was received on 27th 
October 2014. 
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8. Trials expertise: 

 
Aliteraturestudypapertitled“mHealthSolutionsforLowandMiddleIncomeCountries:A
LiteratureReview”waswritteninOctober2013andsubmittedandacceptedasanabstractat
the HELINA conference that took place in Nairobi Kenya.  
 
9. Participating centers: 

 
PLRI Institute for Medical Informatics, Hannover Medical School, Hannover, Germany 
 
10. Supporting facilities: 

 
Misr University for Science and Technology, Cairo, Egypt 
 
11. Major participants: 

 

1. Dr. Theodor Framke, trial statistician, Hanover Medical School 
2. Prof. Hassan Shalaby, diabetes specialist, MUST hospital 

 

12. Time schedule: 

 
April – June 2014: study preparations (hospital director’s approval, coordination with
hospital lab and general medicine clinic, preparation of ethics committee documents, and 
sample size predictions). 
Mid June – mid September 2014: patient recruitment (final sample size calculations were 
conducted in August 2014). 
October 2014: SMS/booklet preparation / submission of study documents to ethics committee 
and receipt of approval.  
November/December 2014: review and finalization of SMS and booklet content and 
submission of documents and patient data to statisticians for randomization.  
December 1st - 15th 2014: baseline HbA1c tests and initial patient interviews. 
Mid December 2014 – mid March 2015: SMS sending (application of SMS intervention). 
Mid to end of March 2015: 3 months HbA1c tests and final patient interviews (in case 
required drop is achieved). 
 
If required drop is not achieved at 3 months: 
April - June 2015: resume SMS sending 
July 2015: 6 months HbA1c tests and final patient interviews 
 
13. Summary of previous studies: 

 
1. Iran: Zolfaghari M et al., “Mobile phone text messaging and Telephone follow-up in 

type2diabeticpatientsfor3months:acomparativestudy”,2012 
2. USA:MulvaneySAetal.,“Apilottestofatailoredmobileandweb-based diabetes 

messaging system for adolescents”,2012 
3. Canada:CafazzoJAetal.,“DesignofanmHealthAppfor theSelf-management of 

AdolescentType1Diabetes”,2012 
4. South Africa: Rotheram-Borus MJ etal., “Diabetesbuddies- peer support through a 

mobilephonebuddysystem”,2012 

http://www.ncbi.nlm.nih.gov/pubmed?term=Rotheram-Borus%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=22546740
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5. Slovakia:LehockiFetal.,“InnovativeTelemedicineSolutionsforDiabeticPatients”,
2012 

6. USA: Fischer HH et al, “Care by cell phone- text messaging for chronic disease 
management”,2012 

7. USA:AroraSetal.,“Amobilehealthinterventionforinnercitypatientswithpoorly
controlled diabetes: proof-of-concept of the TExT-MEDprogram”,2012 

8. Netherlands: Vervloet M et al., “SMS reminders improve adherence to oral 
medication in type 2 diabetes patientswho are real time electronicallymonitored”,
2012 

9. Austria: Schreier G et al., “Feasibility of mHealth and Near Field Communication 
technologybasedmedicationadherencemonitoring”,2012 

10. Bahrain: Hussein WI et al.,“Effectivenessofmobilephoneshortmessageserviceon
diabetes mellitus management; the SMS-DMstudy”,2011 

11. Korea:YoonKHetal.,“Ashortmessageservicebycellularphoneintype2diabetic
patientsfor12months”,2007 

12. South Korea: Kim HS et al.,“Technologicalinterventionforobesepatientswithtype
2diabetes”,2007 

13. Scotland:FranklinVLetal.,“Intensiveinsulintherapyimprovesendothelialfunction
andmicrovascularreactivityinyoungpeoplewithtype1diabetes”,2007 

14. South Korea: Kim HS et al., “A nurse shortmessage service by cellular phone in
type-2diabeticpatientsforsixmonths”,2006 

15. Spain: Ferrer-Roca O  et al., “Mobile phone text messaging in the management of 
Diabetes”,2004 

16. SouthKorea:KimHSetal.,“Arandomizedcontrolledtrialofanurseshort-message 
servicebycellularphoneforpeoplewithdiabetes”,2006 

17. Scotland: FranklinVL et al., “A randomized controlled trial of Sweet Talk: a text-
messagingsystemtosupportyoungpeoplewithdiabetes”,2006 

 
14. Financial Summary:  

 

Below are estimated costs for a period of 3 months. 
 

Item EGP EUR 

Glucometer, test strips, lancets and swabs 1800 200 
HbA1c tests 8000 900 
SMS messages 2200 250 
Booklet printing 900 100 
Cell phone and phone calls to patients 650 70 
Nurse allowances 3200 350 
Transportation 2100 230 
Statistical advice 900 100 
Randomization 3600 400 
Patient incentives if needed  TBD 
Estimated total 23350 2600 

 
Co-financing of trial by a company: No 
 

15. References: 

 
1. MedicineNet,“DiabetesMellitus”

(http://www.medicinenet.com/diabetes_mellitus/article.htm) 

http://www.ncbi.nlm.nih.gov/pubmed?term=Ferrer-Roca%20O%5BAuthor%5D&cauthor=true&cauthor_uid=15494086
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2. WHO,“Diabetes”(http://www.who.int/mediacentre/factsheets/fs312/en/) 
3. WHOEMRO,“Non-communicablediseases”

(http://www.emro.who.int/entity/noncommunicable-diseases/index.html) 
4. WHO EMRO, “Non-communicable diseases - Regional situation”

(http://www.emro.who.int/noncommunicable-diseases/stepwise-surveillance/stepwise 
-surveillance-steps.html) 

5. WHO, Eastern Mediterranean Region, “Country and regional data on diabetes”
(http://www.who.int/diabetes/facts/world_figures/en/index2.html) 

6. WHO,“FactsaboutDiabetes”(http://www.who.int/features/factfiles/diabetes/en/) 
7. HealthITBuzz, “New mobile app will use texting for diabetes management”

(http://www.healthit.gov/buzz-blog/beacon-community-program/mobile-app-texting-
diabetes-management/) 

8. KimHSet al., “Anurse shortmessage serviceby cellularphone in type-2 diabetic 
patientsforsixmonths”,2006 

9. WHOEMRO,“HealthEducationforPeoplewithDiabetes”,1996 (http://applications. 
emro.who.int/dsaf/dsa508.pdf?ua=1) 

10. Personal communication with Dr. Mahi El Tehewy, Director of healthcare quality unit 
at Ain Shams University and consultant to the MOH 

11. Personal communication with Mr. Hani Farouk, eHealth focal point, WHO EMRO 
 
16. Attachments: 

 

1. Enrollment form for patient recruitment 
2. Baseline questionnaire; created through reviewing a mix of diabetes education, risk, 

self-management, knowledge, and assessment questionnaires 

3. Content of SMS messages 

4. Instruction and nutrition booklet 

http://www.who.int/mediacentre/factsheets/fs312/en/
http://www.emro.who.int/noncommunicable-diseases/stepwise-surveillance/stepwise
http://www.who.int/diabetes/facts/world_figures/en/index2.html
http://www.healthit.gov/buzz-blog/beacon-community-program/mobile-app-texting-diabetes-management/
http://www.healthit.gov/buzz-blog/beacon-community-program/mobile-app-texting-diabetes-management/
http://applications/
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 برنامج التوعية و المتابعة لمرضي السكر
B.2 Diabetes Awareness Program – Enrollment Form 

 Please complete this form to enroll .عيادة الباطنةل نات بدقة و تسليم االستمارةلالشتراك في البرنامج برجاء ملئ البيا
غرف الكشف أو بتوزيع كتيبات بها نصائح و تعليمات ستقوم المستشفي بتوعية المشتركين عن مرض السكر اما شفويا في 

 Awareness will be via verbal in-clinic instructions, a booklet, or SMS messages .أو باستخدام رسائل قصيرة علي المحمول
 .ثالثة أشهرعند االشتراك و بعد  كما ستوفر المستشفي لجميع المشتركين تحليل الهيموجلوبين السكري مرتين مجانا

 .كما سيتاح للمشتركين قياس السكر العشوائي مجانا في مواعيد ستحددها لهم المستشفي لمدة ثالثة أشهر
The hospital will provide to participants 2 free HbA1c tests and random blood sugar measurements at preset times 

 
F                         M                  Sex                               Age                                                                                                                   Name 

 ذكر            أنثي :       النوع: ............       السن         .............................: ........................................االسم
 

Mobile No.                                                                                                                                        Address 
 : ...........................المحمول      ....................................................................: ........................العنوان

 
Years of diabetes                                              Social status                                                                     Occupation 

 سنوات: ......... مريض سكر منذ      : .....................تماعيةالحالة االج    .............................: ................المهنة
 

No                                                                                    Yes                                                                                       Can you read?                         
 ال                       هل تستطيع القراءة؟                                                    نعم                                                    

 
Can you open and read SMS messages? 

  هل تستطيع فتح و قراءة الرسائل علي المحمول؟                  نعم                                                          ال  
 

Do you live with someone that can open and read SMS messages? 
 ال.............................                     ؟ من ٬نعم           فتح و قراءة الرسائل لك؟هل معك بالبيت من يستطيع 

 
 I don’t agree                                                                 I agree                                 Do you agree to take part in the program? 

 أوافق                                                       ال أوافق:                      هل توافق علي االشتراك في برنامج التوعية
 

Date                                                                                                            Signature 
 : ..................................................... التاريخ                     ...........................: ............................التوقيع

 
 

Participant’s copy 
 مستشفي جامعة مصر للعلوم و التكنولوجيا

 برنامج توعية و متابعة مرضي السكر
Participant’s Name 

 ...........................: .........................................................................................................اسم المشترك
Participant’s number 

 ............: .........................................................رقم المشترك
Same program info as above 

ستقوم المستشفي بتوعية المشتركين عن مرض السكر اما شفويا في غرف الكشف أو بتوزيع كتيبات بها نصائح و تعليمات أو باستخدام رسائل 
 .قصيرة علي المحمول

 .ند االشتراك و بعد ثالثة أشهركما ستوفر المستشفي لجميع المشتركين تحليل الهيموجلوبين السكري مرتين مجانا ع
.ستحددها لهم المستشفي لمدة ثالثة أشهركما سيتاح للمشتركين قياس السكر العشوائي مجانا في مواعيد 
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 برنامج التوعية و المتابعة لمرضي السكر
Diabetes Awareness Program 

B.3 Pre-study Questionnaire 

  (General Information):معلومات عامة
 

Participant Number                                                                                       Name   
    ...................................: رقم المشترك. ٢               ..........................: ........................................االسم. ١

    
Body weight and random blood glucose level 

 : ..................و السكر العشوائي الوزن. ٣
 

No                                      Yes, at a rate of:                          Do you smoke? 

 ال   : .............................        بمعدل ٬نعم                                             هل أنت مدخن؟ . ٤

 
No                                                Yes            Do you wish to quit smoking? 

 ال                                                نعم                        هل ترغب في التوقف عن التدخين؟. ٥
 

  (Medical History):التاريخ الطبي
 

No                                                Yes                         Are you hypertensive? 
 هل أنت مريض ضغط؟                               نعم                                                   ال             . ٦
 

Other chronic diseases you suffer form: 
:  أمراض مزمنة أخري تعاني منها. ٧

...............................................................  ............................................. 
 

Other medications you regularly take: 
: أدوية أخري تتناولها باستمرار. ٨

................................................................................................................. 
 

How often do you visit the hospital’s outpatients? 
 مرات         عند اللزوم: ...... شهريامرات       : ...... يااسبوعت المستشفي؟    أول مرة       كم مرة تتردد علي عيادا. ٩

Upon need                  monthly                   weekly        first time                                                   
  (Diabetes History):تاريخ السكر

 
Current diabetes medications and medication times: 

: أدوية السكر في الوقت الحالي و مواعيدها . ١١
................................................................................................ 

No                           Yes                             Insulin:      
 نعم                              ال:                              انسولين. ١١

 
Who do you see for your diabetes? 

 ي                       مع من تتابع مرض السكر؟       أخصائي سكر                 باطن. ١٢
GP                diabetes specialist                                   
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Other clinics         hospital’s outpatients                  Where?   
 أين تتابع مرض السكر؟           بعيادات المستشفي            بعيادات أخري. ١٣
 

How often do you see your diabetes doctor? 
 كم مرة تزور الطبيب. ١٤

 مرات          عند اللزوم: ...... مرات          شهريا: ...... مرات           اسبوعيا: ...... يومياسبب السكر؟                ب 
upon need                 monthly                         weekly                          Daily                                       

 
Do you commit to seeing your doctor at preset times? 

1
 

  1هل تلتزم بزيارة الطبيب. ١٥

 ال                              أحيانا                   من الوقت%  ٠٥         غالبا    دائما    د المحددة؟                في المواعي
No                           Sometimes        50% of time     Usually      Always                                       

 
In the last 3 months, how many times were you admitted to the ER or hospital because of 

your diabetes? 
2 

 مرات ..... 2أشهر الماضية؟ ثالثبسبب السكر في ال( أو تم احتجازك بالمستشفي)كم مرة قمت بزيارة غرفة الطوارئ . ١١
 

How often do you check your blood sugar? 
1, 3 
 3 ,1كم مرة تقوم بقياس . ١٧

 ال أقيس                                       مرات          عند اللزوم: ...... مرات         شهريا: ...... مرات            اسبوعيا: ...... يومياالسكر؟     
Do not check   upon need                    monthly                     weekly                     daily              

 
Where do you check your blood sugar?  

 يوجد جهاز قياس بالبيت                          بالصيدلية                       بالمعمل  قياس السكر؟               أين تقوم ب. ١٨
Glucometer at home                         Lab                       Pharmacy                                               

 
Do you record your results? 

1 
 ال                        أحيانا                   من الوقت%  ٠٥        غالبا   دائما         1هل تقوم بتسجيل نتائج القياس؟. ١٩

  No                        Sometimes        50% of time    Usually   Always                                                

 
Why don’t you check regularly? 

 التحليلسعر ره شك نفسي                  لماذا ال تقيس        ال يوجد تشجيع من العائلة                أك. ٢١
 عندما أشعر باالكتئاب أو الملل تشعر بتحسن                  السكر باستمرار؟        مشغول أو خارج البيت                  ال 

 ........................................................................................................أسباب أخري                              
                       Test cost          I hate pricking myself         No support from family                          

Bored or depressed          I don’t feel better              busy/away from home                         

Other                             

 
Usual test result:  

 .......       عشوائي ( .......         نبعد األكل بساعتي)فاطر ( .......         قبل األكل)صائم   :النتيجة المعتادة لتحليل السكر. ٢١
Random                       2-hrs  postprandial                             fasting                                           

 
 Result                                  Date                     Have you recently taken the HbA1c test?  

 : .........النتيجة  .      .....................: التاريخ      ............    هل قمت مؤخرا بعمل تحليل الهيموجلوبين السكري؟. ٢٢
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Do you take your medications/insulin on time? 
1 

  1هل أنت منتظم في مواعيد. ٢٣
 أحيانا                       ال                من الوقت%  ٠٥              غالبادائما         سولين؟                   الدواء أو االن 

No                  Sometimes        50% of time           Usually    Always                                         

 
Excluding times you forget, are you sometimes careless taking your medicine/insulin? 

4 
 ال             نعم                     4نسولين؟هل تهمل أحيانا في تناول الدواء أو اال ٬عدا النسيان. ٢٤

No                          Yes                                                                                     

 
At what rate do you miss taking your medications on time? 

 بأي معدل تكون غير منتظم . ٢٥
 مرات: ...... مرات            شهريا: ...... مرات            اسبوعيا: ...... في تناول الدواء في مواعيده؟              يوميا

Monthly                           weekly                        daily                                                   

 
What makes you miss taking your medications on time? 

 ت    خارج البيالتشعر بتحسن                       مشغول أو  انبية                     ما الذي يجعلك       أعراض ج. ٢١
 عندما أشعر بااالكتئاب أو الملل   لدواء                       سعر ا تشجيع من العائلة           ال يوجد       غير منتظم؟        
 .......................................................................................................أخري  أسباب                              

Busy/away from home                      I don’t feel better                      side effects                            

Bored or depressed                    price of medication        no support from family                     

Other                             

 
Do you sometimes forget to take your medication/insulin? 

4                                        
 نعم              ال          4نسولين؟هل تنسي تناول الدواء أو اال. ٢٧

 No              Yes                                                                   

Do you take the right insulin dose? 1 
  1 هل تأخذ الجرعة الصحيحة. ٢٨

 أحيانا                       ال                من الوقت%  ٠٥              غالبادائما                                     لالنسولين؟    
No                 Sometimes        50% of time           Usually    Always                                          

 
Do you adjust your insulin dose based on your blood sugar measurements? 

1 
  1االنسولينهل تعدل جرعة . ٢٩

 أحيانا                       ال                من الوقت%  ٠٥              غالبادائما          قياسات السكر؟              بناء علي 
No                  Sometimes        50% of time           Usually    Always                                          

 
Do you suffer from any medication side effects? 

 ال          ...............................................................مثل ماذا؟  ٬هل تعاني من األثار الجانبية للدواء؟      نعم. ٣١
No                                                                                Yes, e.g.:                                                        

 

No                      Yes                                   Are you aware of your medications’ side effects? 
5 

 نعم                        ال                                  5هل أنت علي معرفة باألعراض الجانبية لدواء السكر الذي تتناوله؟ . ٣١
Do you stop your medication/insulin when not feeling well? 

4 

 ال نعم                                                                4نسولين عندما تشعر بسوء؟تتوقف عن تناول الدواء أو االهل . ٣٢

 

 



 جامعة مصر للعلوم و التكنولوجيا                                                                                                   مستشفي سعاد كفافي التعليمى    
Misr University for Science & Technology                                                                   Souad Kafafi Teaching Hospital  

 

 

172 
 

Do you stop your medication/insulin when feeling better? 
4 

 ال نعم                                                              4 نسولين عندما تشعر بتحسن؟هل تتوقف عن تناول الدواء أو اال. ٣٣
Are you aware of diabetes complications? 

5 
 ال   نعم                                                               5هل أنت علي علم باألضرار الناتجة عن إهمال مرض السكر؟ . ٣٤

Are you aware of diabetes follow-up tests and their times? 
5 

 ال نعم                                                       5هل تعلم ما هي التحاليل المطلوبة لمتابعة مرض السكر و مواعيدها؟ . ٣٥
 

Do you take these tests regularly? 
1 

 ال                               أحيانا                    من الوقت%  ٠٥       غالبادائما              1 التحاليل؟هل أنت منتظم في عمل تلك . ٣١
No              Sometimes      50% of time     Usually    Always                                                      

 

Have you taken any of the following tests? 
 هل قمت بعمل تلك التحاليل                   . ٣٧

 وظائف كلي            تحليل بول            فحص قاع عين          دهون في الدم                          و الفحوصات؟         
Lipid profile       eye exam           urine test       kidney function                                            

 
When were your last tests and how were the results? 

 ...................................................................................................متي و كيف كانت نتيجة أخر فحص؟ . ٣٨
 

Date of last dental visit:                         Do you suffer from teeth problems? 
 ...:.......................تاريخ أخر زيارة لطبيب األسنان    ............................     هل تعاني من مشاكل في األسنان؟. ٣٩

 
Do you check your feet? 

 نعم عند الطبيب                ال       هل تقوم بفحص قدميك؟     نعم بنفسي              . ٤١

No           Yes, at doctor’s               Yes, myself                                     

 

How often do you check your feet? 
 مرة تقوم بفحص كم. ٤١

 مرات          عند اللزوم  : ...... مرات          شهريا: ...... مرات            اسبوعيا: ...... يومياميك؟                       قد 
upon need                  monthly                         weekly                           Daily                                 

 
Are you aware of the type of diabetes you have? 

5 
 النوع االول                      النوع الثاني                    غير متأكد                                              5ما نوع السكر الذي تعاني منه؟ . ٤٢

Not sure                     type 2                         type 1                                                                   

 
How do you think diabetes (will) affect(s) your daily life? 

 .................................................................مرض السكر علي حياتك اليومية؟ ( أو تعتقد أن يؤثر)كيف يؤثر . ٤٣

 
What difficulties do you (think you will) experience monitoring your diabetes? 

 ...................................................لمتابعة مرض السكر؟ ( أو تعتقد أنك ستجدها)ما هي الصعوبات التي تجدها . ٤٤

 
No               Yes    Did you suffer a diabetic coma in the last 3 months? 

 أشهر الماضية ؟              نعم                  ال  ثالثفي ال أن أصبت بغيبوبة سكر هل سبق. ٤٥
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Do you suffer any eye, foot, kidney or heart complications?  
 ....................................فات لمرض السكر مثل مشاكل في القدم أو العين أو الكلي أو القلب؟ هل تعاني من مضاع. ٤١
 

Does someone at home help you take care of your diabetes? 
 ...........................................هل يساعدك من في البيت في العناية بمرض السكر؟ . ٤٧
 

Have you received instructions on how to take care of your diabetes? When and where? 
 ......................................................هل تلقيت تعليمات في السابق عن مرض السكر أو العناية به؟ متي و أين؟ . ٤٨
 

How do you rate your diabetes awareness level? 
5 

 واعي                مقبول               ضعيف            5ما مدي معلوماتك عن السكر و العناية به؟ . ٤٩
Weak                  fair              aware                                                                    

 

How do you feel about having diabetes? 
 ........................................................................................................كيف تشعر و أنت مريض سكر؟ . ٥١
 

What do you wish to learn about diabetes? 
 ما الذي تحب أن تعرفه . ٥١

 األدوية و مضاعافتها                  الرياضة       النظام الغذائي                           عن مرض السكر؟           
 .............................................. قياس السكر       معلومات أخري                                                         

Medications & side effects   physical activity   healthy diet                                                           

Other info    blood glucose measurement                           

 

Are you satisfied with your control of your diabetes and blood sugar levels? 
 .......................................................................................هل أنت راض عن تحكمك في السكر و نسبه؟ . ٥٢
 

In the last 3 months, did you suffer extreme increase or decrease in your blood sugar 

levels? 
 الشديد لنسب السكرنخفاض من االرتفاع أو اال تعانيهل . ٥٣

 ال         غير متأكد  مرات   : ...... شهريامرات      : ...... اسبوعيا  مرات    ..... : .يوميار الماضية؟     في الثالث أشه
No      not sure                 monthly                 weekly                     Daily                                     

 
What did you do at times of increase or decrease of your blood sugar levels? 

5 
 .......................................................................................... 5في حالة االرتفاع أو االنخفاض؟ ماذا تفعل . ٥٤

  
What is your biggest concern about monitoring your diabetes?  

 .............................................................................................ما هو أكثر ما يقلقك من السكر و متابعته؟ . ٥٥
 

   (Diet):الغذاء
 

Are you aware of the healthy diet for diabetics? 
5 

 نعم                                 ال                 5هل تعلم ما هو النظام الغذائي الصحي لمرضي السكر؟ . ٥١
No                                Yes                                                                               
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Do you follow it? 
1 

 ال    أحيانا                                       من الوقت%  ٠٥                    غالبادائما                         1هل تتبعه؟ . ٥٧

No                    Sometimes              50% of time           Usually     Always                               

                                      

No                               Yes    Are you comfortable with your body weight? 

 هل أنت مرتاح بوزنك الحالي؟                                       نعم                                 ال. ٥٨
 

No                               Yes            Did your weight change in the last year? 
 نعم                                 ال                               هل تغير وزنك في السنة الماضية؟   . ٥٩
 

How many meals do you have per day? 
 ...........................................................................                          اليوم؟  كم وجبة تتناول في. ١١
 

What types of meals and at what times do you have them? 
 ....................................................................................................ما هي نوعية الوجبات و مواعيدها؟ . ١١
 

Do you commit to the preset meal times? 
1 

  1هل تلتزم بالمواعيد المحددة. ١٢

 أحيانا                    ال              من الوقت%  ٠٥            غالبادائما                                                      للوجبات؟ 
No           Sometimes           50% of time              Usually    Always                                                     

 
Do you regularly eat snacks between main meals? 

1 
 .............................................................................................األساسية؟ هل تتناول شئ ما بين الوجبات . ١٣

 أحيانا                   ال              من الوقت%  ٠٥            غالبادائما                                        1بمواعيد منتظمة؟ 
No           Sometimes           50% of time              Usually    Always                                                     

 
Do you carry something sweet as you leave home? 

1
 

  1هل تأخذ معك شئ من السكريات. ١٤
 أحيانا                    ال              من الوقت%  ٠٥            غالبادائما             لبيت؟                     عند الخروج من ا

No           Sometimes           50% of time              Usually    Always                                                     

 
Do you eat out? 

 مرات              ال: ...... مرات           شهريا: ...... مرات            اسبوعيا: ...... يوميا هل تأكل خارج البيت؟     . ١٥
No                          monthly                           weekly                          Daily                                       

 
Do you drink canned juices or sodas? 

 هل تشرب المشروبات. ١١
 مرات               ال  : ...... مرات           شهريا: ...... مرات            اسبوعيا: ...... يوميازية و العصائر؟            الغا 

No                          monthly                           weekly                           Daily                                     

 
   (Exercise):الحركة/ الرياضة 

 
Do you regularly exercise or exert any physical activity? 

1, 6 
  6 ,1هل تمارس الرياضة. ١٧

 ال     رات        عند اللزوم        م: ...... مرات          شهريا: ...... اسبوعيامرات         : ...... يوميا    أو الحركة بانتظام؟ 
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No          upon need                 monthly                        weekly                       Daily                         

 
Why not? 

 ال تشعر بتحسن                مشغول أو خارج البيت        ال يوجد تشجيع من العائلة      ؟                       لم ال. ١٨
 عندما أشعر باالكتئاب أو الملل                                  أشعر باأللم و عدم االرتياح                                       
 ........................................................................................أسباب أخري                                        

No support from family     busy/away from home       I don’t feel better                                    

Pain or discomfort                                             bored or depressed                                  

Other                                  

 

What kind of exercise do you do? Do you walk 30mins a day? 
6

 

 ............................................................6دقيقة يوميا؟  ٠٥هل تمارس المشي  ما نوع الرياضة التي تمارسها؟. ١٩
 

Do you exercise strenuously? 
1

 

   1هل تمارس الرياضة. ٧١

 أحيانا                               ال               من الوقت%  ٠٥            غالبادائما           بكثافة؟                  أو الحركة
No                      Sometimes             50% of time              Usually    Always                                        

 
Does your health condition affect your ability to be physically active? 

 ..................................................................................هل تؤثر حالتك الصحية علي قدرتك علي الحركة؟ . ٧١

 
Are you aware of exercise benefits for diabetics? 

5 
 ال                         نعم                            5هل تعلم فوائد الرياضة لمرضي السكر؟  . ٧٢

No                              yes                                                                             

 
 (Social information):معلومات اجتماعية

 
Can you afford the costs of treatment? 

 ٬من أدوية هل تستطيع التكفل بمستلزمات العالج. ٧٣
 الخ؟                                                                 نعم                                ال ٬غذاء

No                              yes                                                                             

 
  (Confidence in doing things):باألشياءالثقة في القيام 

 
 :How confident are you to :ما مدي ثقتك في

 
Not at all        slightly          moderately       highly             fully                     Eat every 4-5 hrs? 

7 
  7 أن تأكل الوجبات كل. ٧٤

 منعدمة                 قليلة         متوسطة             عالية                            كاملة                                    ساعات؟  ٠-٤
Commit to your meal plan even when eating with non-diabetics? 

7 
  7أن تلتزم بالنظام الغذائى عندما تأكل مع. ٧٥

 منعدمة                                                             قليلة         متوسطة             عالية              كاملة                          ر؟  اخرين غير مصابين بالسك 
Pick the right type of food when feeling hungry (e.g. between meals)? 

7 
   7 المناسب عندمااختيارك لنوع األكل . ٧١

 منعدمة                                  قليلة         متوسطة             عالية             كاملة                 ؟(ما بين الوجبات مثال)تشعر بالجوع  
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Exercise 30 mins/day? 
7 

  7قدرتك علي الرياضة أو الحركة. ٧٧
 منعدمة                                                                              قليلة         متوسطة             عالية             كاملة                                            يا؟موي دقيقة ٠٥

Do what’s right to keep your blood sugar level from dropping during exercise? 
7
  

  7 قدرتك علي فعل شئ حتي ال. ٧٨

 منعدمة                                                                              قليلة         متوسطة             عالية             كاملة               ينخفض سكرك مع المجهود؟              
Know what you need to do when your blood sugar level is higher or lower than normal? 

7            
  7معرفتك لما عليك فعله عند ارتفاع أو. ٧٩

 منعدمة                                                                                     قليلة         متوسطة             عالية             كاملة              انخفاض سكرك عن المعدل الطبيعي؟    
Know when you must see your doctor? 

7 
   7 معرفة متي يتوجب عليك زيارة. ٨١

 منعدمة                                                                                                                      قليلة         متوسطة             عالية             كاملة               الطبيب؟                                       
Control your diabetes so that it doesn’t stop you from doing anything you like? 7 

  7في السكر حتيقدرتك في التحكم . ٨١
 منعدمة                                                                                                                      قليلة         متوسطة             عالية             كاملة             من القيام بما تحب أن تفعل؟     ال يمنعك 

Control your diabetes and avoid its complications?  
  قدرتك في التحكم في السكر حتي. ٨٢

 منعدمة                                                                                                                        قليلة         متوسطة             عالية             كاملة              مضاعفاته؟                      ال تصاب ب 
Let your doctor monitor your diabetes? 

8
 

 منعدمة                قليلة         متوسطة             عالية             كاملة                              8لسكرك؟  الطبيب متابعة. ٨٣

How do you rate your level of satisfaction with your doctor monitoring your diabetes? 
9 

     9ما مدي رضائك عن متابعة . ٨٤
 منعدم                  قليل              متوسط         عالي             كامل              لسكرك؟                               الطبيب 

None              slight            moderate          high               full                                                   

How do you rate your level of satisfaction with your doctor’s communication with you? 
9 

  9 ما مدي رضائك عن تواصل. ٨٥
 منعدم                  قليل         متوسط              عالي             كامل                                              ؟الطبيب معك 

None              slight            moderate          high               full                                                  

 
If you were to receive the SMS messages, when would you prefer to get them? 

  ٬ان كنت ضمن المستلمين للرسائل. ٨٦

 في أي وقت تفضل أن تستلمها؟             صباحا              ظهرا             مساءا
Evening          noon         morning                                                   

 

Date                                                                         Signature 
 .............................: .....................التاريخ                     .........................: .................................التوقيع

 
Superscripted questions are to rate the following: 
1   treatment adherence (using the diabetes self-care inventory) 
2   rate of hospital/ER visits and stays  
3   average frequency of blood glucose measurement   
4   medication adherence (using Morisky scale) 
5   diabetes knowledge  
6   exercise  
7   patient confidence (using diabetes empowerment scale short form and Stanford self-efficacy for diabetes) 
8 patient confidence in healthcare provider  
9 patient satisfaction 
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 برنامج التوعية و المتابعة لمرضي السكر
Diabetes Awareness Program 

B.4 Post-study Questionnaire 

  (General Information):معلومات عامة
 

Participant Number                                                                                       Name   

       ................................: رقم المشترك. ٢               .............................: ........................................االسم. ١
 

                                                                                   Body weight and random blood glucose level 
 .....................                                                                     و  : ..................و السكر العشوائي الوزن. ٣
 

 ( :************منذ بدء البرنامج)في الثالث أشهر الماضية ************ 

In the last 3 months (since start of program): 
 

No                       Yes, I reduced by:           Yes, I stopped        Did you stop or reduce smoking? 

 ال           : .................لبمعد ٬خفضت نعم   نعم توقفت             ؟توقفت عن أو خفضت معدل التدخين هل :للمدخنين .٤

 
  (Medical History):التاريخ الطبي

 
Were you diagnosed with other chronic disorders? 

  ...................................................................................................  ؟أمراض مزمنة أخريهل شخصت ب. ٥
 

  (Diabetes History):تاريخ السكر
 

Did you switch from pills to insulin? 

 نعم                                 ال      هل حولت من حبوب النسولين؟   . ٦
No                               yes                                                    

 
How often did you see your diabetes doctor? 

                   الطبيب كم مرة قمت بزيازة. ٧
 مرات          عند اللزوم: ...... مرات          شهريا: ...... مرات           اسبوعيا: ...... يومياسبب السكر؟                ب 

upon need                 monthly                      weekly                         Daily                                 

 
Did you commit to seeing your doctor at preset times? 

1
 

  1بزيارة الطبيب تلتزمهل ا. ٨

 ال                           أحيانا             من الوقت%  ٠٥         غالبا            دائما          في المواعيد المحددة؟ 
No                 Sometimes        50% of time         Usually        Always                                 

 
How many times were you admitted to the ER or hospital because of your diabetes? 

2 
 مرات.............  2بسبب السكر؟( أو تم احتجازك بالمستشفي)كم مرة قمت بزيارة غرفة الطوارئ . ٩
 

How often did you check your blood sugar? 
1, 3 
 3 ,1بقياس  تمكم مرة ق. ١١

 أقيس                             لم              مرات       عند اللزوم: ...... مرات         شهريا: ...... اسبوعيا مرات        : ...... يوميا السكر؟    
Did not check   upon need                    monthly                     weekly                        daily                
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Where did you check your blood sugar? 
 يوجد جهاز قياس بالبيت                        بالمعمل            بالصيدلية            بقياس السكر؟             تمأين ق. ١١

Glucometer at home                         Lab                     Pharmacy                                           

 
Did you record your results? 

1 
       ال                   أحيانا                   من الوقت%  ٠٥        غالبا   دائما         1بتسجيل نتائج القياس؟ تمقهل . ١٢

         No                 Sometimes        50% of time    Usually   Always                                              

 

Why didn’t you check regularly? 
 تقيس        ال يوجد تشجيع من العائلة                أكره شك نفسي                  سعر التحليل ماذا لمل. ١٣

 عندما أشعر باالكتئاب أو الملل تشعر بتحسن                  مشغول أو خارج البيت                  ال    السكر باستمرار؟     
 .......................................................................................................أسباب أخري                              

Test cost          I hate pricking myself         No support from family                         

Bored or depressed          I don’t feel better              busy/away from home                         

Other                             

 

Usual test result:  
        ......عشوائي ( ......             بعد األكل بساعتين)فاطر          ( ......قبل األكل)صائم  :النتيجة المعتادة لتحليل السكر. ١٤

Random                       2-hrs  postprandial                             fasting                                           

 

Did you take your medications/insulin on time? 
1 

  1في مواعيد تنتظمهل ا. ١٥
 أحيانا                       ال                من الوقت%  ٠٥              غالبا      دائما    نسولين؟                  الدواء أو اال 

No                 Sometimes        50% of time           Usually    Always                                           

 

Excluding times you forgot, were you sometimes careless taking your medicine/insulin? 
4 

 ال             نعم                      4نسولين؟أحيانا في تناول الدواء أو اال تهملهل أ ٬عدا النسيان. ١١
No                         Yes                                                                                       

 
At what rate did you miss taking your medications on time? 

 غير منتظم  تنبأي معدل ك. ١٧
 مرات: ...... مرات            شهريا: ...... مرات            اسبوعيا. : .....في تناول الدواء في مواعيده؟         يوميا

Monthly                           weekly                        daily                                            

 

What made you miss taking your medications on time? 
 ت    خارج البيجعلك       أعراض جانبية                           التشعر بتحسن                       مشغول أو ما الذي . ١٨

 عندما أشعر بااالكتئاب أو الملللدواء                       ال يوجد تشجيع من العائلة               سعر ا   غير منتظم؟           
 .......................................................................................................أسباب أخري                              

Busy/away from home                     I don’t feel better                      side effects                             

Bored or depressed                    price of medication        no support from family                     

Other                             

          

Did you sometimes forget to take your medication/insulin? 
4           

 ال                        نعم                                4نسولين؟أو االتناول الدواء  ت أحيانانسيهل . ١٩
No                                 Yes                                                                                
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 Did you take the right insulin dose? 1 
  1 الجرعة الصحيحة تأخذهل . ٢١

 ال أحيانا                                       من الوقت%  ٠٥              غالبالالنسولين؟                             دائما           
No                 Sometimes           50% of time          Usually    Always                                         

 

Did you adjust your insulin dose based on your blood sugar measurements? 
1 

  1جرعة االنسولين تعدلهل . ٢١
 الأحيانا                                       من الوقت%  ٠٥              غالبادائما                بناء علي قياسات السكر؟        

No                 Sometimes        50% of time              Usually    Always                                        

 

 No                       Yes            Did you become aware of the side effects of your medications? 
5 

 نعم                        ال                                        5األعراض الجانبية لدواء السكر الذي تتناوله؟ هل تعرفت علي . ٢٢
Did you stop your medication/insulin when you were not feeling well? 

4 

 ال نعم                                                                 4ر بسوء؟وشعنسولين عند العن تناول الدواء أو اال تتوقف هل. ٢٣
Did you stop your medication/insulin when you felt better? 

4 
 نعم                        ال                                       4 ر بتحسن؟وشعنسولين عند العن تناول الدواء أو اال تتوقفهل . ٢٤

Did you become more aware of diabetes complications? 
5 

 نعم                        ال                                  5باألضرار الناتجة عن إهمال مرض السكر؟  اعلم هل أصبحت أكثر. ٢٥
Did you become more aware of diabetes follow-up tests and their times? 

5 
 نعم                        ال                   5التحاليل المطلوبة لمتابعة مرض السكر و مواعيدها؟ ب اعلم أصبحت أكثرهل . ٢١

 
Did you take these tests regularly? 

1
 

 أحيانا         ال                                من الوقت%  ٠٥       غالبادائما           1هل إنتظمت في عمل تلك التحاليل؟ . ٢٧

No    Sometimes      50% of time     Usually    Always                                                    

 

Did you take any of the following tests? 
 هل قمت بعمل تلك التحاليل                   . ٢٨

 تحليل بول            فحص قاع عين          دهون في الدم           وظائف كلي    و الفحوصات؟                                
Lipid profile            eye exam           urine test       kidney function                                                   

 

When were your last tests and how were the results? 
 ...................................................................................................كيف كانت نتيجة أخر فحص؟ متي و . ٢٩
 

 No                             Yes                        Did you see your dentist? 
 ال                  ............  نعم                        ؟طبيب األسنانقمت بزيارة هل . ٣١
 

    Did you check your feet? 
 نعم عند الطبيب                ال بفحص قدميك؟     نعم بنفسي               قمتهل . ٣١

 No          Yes, at doctor’s           Yes, myself                                     

                                    
How often did you check your feet? 

 بفحص تمكم مرة ق. ٣٢
 مرات          عند اللزوم  : ...... مرات          شهريا: ...... مرات            اسبوعيا: ...... يوميا    قدميك؟                    

upon need                  monthly                         weekly                         Daily                                
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Did you become aware of the type of diabetes you have? 
5 

 غير متأكد                            النوع الثاني               النوع االول                    5اني منه؟ نوع السكر الذي تعبعلم  أصبحت علي هل. ٣٣
Not sure                     type 2                   type 1                                                                            

 

You told us about the effect of diabetes on your daily life. Did it get better? 
 .السكر علي حياتك اليومية أخبرتنا بتأثير. ٣٤

 نعم         بعض الشيء         قليل          غير متأكد          ال         لم توجد مشكلة                          ؟ هل من تحسن 
Had no problem   No        not sure       slightly    somewhat        yes                                                

 

You told us about difficulties you experienced monitoring your diabetes? Did they get 

better?  
 .السكر لمتابعة أخبرتنا ببعض الصعوبات. ٣٥

 نعم         بعض الشيء         قليل          غير متأكد          ال         لم توجد مشكلة                          ؟ من تحسن هل 
Had no problem   No        not sure       slightly    somewhat        yes                                                

 

 Did you suffer a diabetic coma? 
 نعم                  ال    أصبت بغيبوبة سكر؟            هل. ٣١

No                Yes                                                 

 

You mentioned suffering some eye, foot, kidney or heart complications. Did they get 

better? 
 .الكلي أو القلب ٬القدم ٬أخبرتنا ببعض المضاعفات في العين. ٣٧

 نعم         بعض الشيء         قليل          غير متأكد          ال         لم توجد مشكلة                          ؟ هل من تحسن 
Had no problem   No        not sure       slightly    somewhat        yes                                                

 

Did someone at home help you take care of your diabetes? 
 ...........................................ساعدك من في البيت في العناية بمرض السكر؟ هل . ٣٨

 
How do you rate your diabetes awareness level now? 

5
 

 مقبول                 ضعيف     واعي                5كيف أصبح مستوي معلوماتك عن السكر؟ . ٣٩

Weak                  fair       aware                                                                      

 

Did your knowledge about diabetes and how to care for it improve? 
 معلوماتك عن السكربتحسن  هل شعرت. ٤١

  ال         لم أقرأ     نعم         بعض الشيء         قليل          غير متأكد                                    و العناية به؟ 
Did not read   No       not sure       slightly    somewhat        yes                                            

SMS or booklet                                                                                                                                 
You told us about the way you felt about having diabetes. Did it get better? 

 .و أنت مريض سكر كروشعأخبرتنا ب. ٤١
 لم توجد مشكلة نعم         بعض الشيء         قليل          غير متأكد          ال                                  ؟ هل من تحسن 

Had no problem   No        not sure       slightly    somewhat        yes                                                

 

You told us about some things you wished to learn about diabetes. Were we able to give 

you such information? 
 هل نجحنا في توصيل . السكرعن تحب أن تعرفه  بما اأخبرتن. ٤٢
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 المعلومات اليك؟                          نعم         بعض الشيء         قليل          غير متأكد          ال         لم أقرأ
Did not read   No       not sure       slightly    somewhat      yes                                              

SMS or booklet                                                                                                                                 

Were you satisfied with your control of your diabetes and your blood sugar levels? 
 .......................................................................................نت راض عن تحكمك في السكر و نسبه؟ هل ك. ٤٣
 

Did you suffer extreme increase or decrease in your blood sugar levels? 
 نخفاض من االرتفاع أو اال تعانيهل . ٤٤

 الغير متأكد                مرات: ...... شهريامرات        : ...... مرات      اسبوعيا..... : .يوميا الشديد لنسب السكر؟   
No      not sure                  monthly                       weekly                      Daily                              

 

What did you do at times of increase or decrease of your blood sugar levels? 
5 

 .................................................................................... 5في حالة االرتفاع أو االنخفاض؟ تفعل كنت ماذا . ٤٥
 

You told us about your biggest worries monitoring your diabetes. Did it get better? 
 . أكثر ما يقلقك من السكر و متابعتهب أخبرتنا. ٤١

                                            نعم         بعض الشيء         قليل          غير متأكد          ال         لم توجد مشكلة                          ؟ هل من تحسن 
Had no problem   No        not sure       slightly    somewhat        yes                                                

 
  (Diet):الغذاء

 

Did you become aware of the healthy diet for diabetics? 
5 

 نعم                              ال              5النظام الغذائي الصحي لمرضي السكر؟  هل تعرفت علي. ٤٧
No                            Yes                                                                                 

 

Did you follow it? 
1 

 ال                  أحيانا                         من الوقت%  ٠٥                    غالبادائما                         1ه؟ تتبعهل ا. ٤٨
No                    Sometimes                50% of time                  Usually     Always                               

 
Did your body weight change? 

 ال                    أكثر راحة                        نعم أقل راحة  نعم        ؟   هل تغير وزنك. ٤٩
 No       Yes, less comfortable         Yes, more comfortable                       

 

How many meals did you have per day? 
 ...........................................................................                          في اليوم؟  تتناولكم وجبة . ٥١
 

What types of meals and at what times did you have them? 
 كميات كبيرة           مواعيد ثابتةصحي                  خطة غذاء               ما هي نوعية الوجبات و مواعيدها؟. ٥١

 غير صحي            كميات معتدلة          مواعيد متغيرة    حاجة     ( أي)كل                                                      
    regular times       big portions                healthy             meal plan                                                

    irregular times    moderate portions   Unhealthy        every (any) thing                                   

                 

Did you commit to the preset meal times? 
1 

  1بالمواعيد المحددة تلتزماهل . ٥٢

 أحيانا                    ال              من الوقت%  ٠٥            غالبادائما                                                للوجبات؟      
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No            Sometimes           50% of time              Usually    Always                                                 

 

Did you regularly eat snacks between main meals? 
1 

 ............................................................................................شئ ما بين الوجبات األساسية؟  تناولهل ت. ٥٣
 أحيانا                   ال              من الوقت%  ٠٥            غالبادائما                                        1بمواعيد منتظمة؟ 

No            Sometimes           50% of time              Usually    Always                                                  

 

Did you carry something sweet as you left home? 
1

 

  1معك شئ من السكريات تأخذهل . ٥٤
 أحيانا                    ال              من الوقت%  ٠٥            غالبادائما              عند الخروج من البيت؟                    

No            Sometimes           50% of time              Usually    Always                                                 

 

Did you eat out? 
 مرات              ال: ...... مرات           شهريا: ...... ت            اسبوعيامرا: ...... خارج البيت؟     يوميا تأكلهل . ٥٥

No                          monthly                           weekly                          Daily                                     

 

Did you drink canned juices or sodas? 
 المشروبات تشربهل . ٥١

 مرات               ال  : ...... شهريامرات          : ...... اسبوعيا مرات           : ...... يوميا    و العصائر؟         أالغازية  
No                          monthly                           weekly                           Daily                                      

 
   (Exercise):الحركة/ الرياضة 

 
 Did you regularly exercise or exert any physical activity? 

1, 6 
  6 ,1الرياضة تمارسهل . ٥٧

 مرات        عند اللزوم           ال     : ...... مرات          شهريا: ...... اسبوعيا مرات     : ...... يوميا    أو الحركة بانتظام؟ 
No          upon need                 monthly                        weekly                       Daily                            

 

Why not? 
 عائلة  لم ال؟                           ال تشعر بتحسن                مشغول أو خارج البيت        ال يوجد تشجيع من ال. ٥٨

 عندما أشعر باالكتئاب أو الملل                                  أشعر باأللم و عدم االرتياح                                       
 ........................................................................................أسباب أخري                                        

    No support from family     busy/away from home       I don’t feel better                                 

Pain or discomfort                                             bored or depressed                               

Other                                    

 
What kind of exercise did you do? Did you walk 30mins a day as we instructed? 

6
 

 .......................................... 6دقيقة يوميا كما نصحناك؟  ٠٥هل مارست المشي ها؟ تمارسما نوع الرياضة التي . ٥٩
 

Did you exercise strenuously? 
1

 

   1الرياضة تمارسهل . ١١

 أحيانا                               ال               من الوقت%  ٠٥            غالبادائما            بكثافة؟                 أو الحركة
No                        Sometimes             50% of time              Usually    Always                                      
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Did you become aware of exercise benefits for diabetics? 
5 

 نعم                                ال      5فوائد الرياضة لمرضي السكر؟   هل تعرفت علي. ١١
No                              yes                                                                        

 
  (Confidence in doing things):الثقة في القيام باألشياء

 
 :How confident were you to :ثقتك في كيف أصبحت

 
 Not at all        slightly          moderately       highly             fully                 Eat every 4-5 hrs? 

7 
  7 أن تأكل الوجبات كل. ١٢

 منعدمة                 قليلة         متوسطة             عالية                            كاملة                                    ساعات؟  ٠-٤
Commit to your meal plan even when eating with non-diabetics? 

7 
  7أن تلتزم بالنظام الغذائى عندما تأكل مع. ١٣

 منعدمة                                                             يلة  قل       متوسطة             عالية             كاملة                     اخرين غير مصابين بالسكر؟        
Pick the right type of food when feeling hungry (e.g. between meals)? 

7 
   7 اختيارك لنوع األكل المناسب عندما. ١٤

 منعدمة                                  قليلة              متوسطة         عالية            كاملة                  ؟(ما بين الوجبات مثال)تشعر بالجوع  
Exercise 30 mins/day? 

7 
  7قدرتك علي الرياضة أو الحركة. ١٥

 منعدمة                                                                              قليلة         متوسطة             عالية             كاملة                                            يا؟موي دقيقة ٠٥
Do what’s right to keep your blood sugar level from dropping during exercise? 7

  
  7 قدرتك علي فعل شئ حتي ال. ١١

 منعدمة                                                                              قليلة         متوسطة             عالية             كاملة              ينخفض سكرك مع المجهود؟               
 Know what you need to do when your blood sugar level is higher or lower than normal? 

7           
  7معرفتك لما عليك فعله عند ارتفاع أو. ١٧

 منعدمة                                                                                     قليلة         متوسطة             عالية             كاملة             اض سكرك عن المعدل الطبيعي؟     انخف
Know when you must see your doctor? 

7 
   7 معرفة متي يتوجب عليك زيارة. ١٨

 منعدمة                                                                                                                      قليلة         متوسطة             عالية             الطبيب؟                                        كاملة              
Control your diabetes so that it doesn’t stop you from doing anything you like? 7 

  7قدرتك في التحكم في السكر حتي. ١٩
 منعدمة                                                                                                                      قليلة         متوسطة             عالية             كاملة               ب أن تفعل؟   ال يمنعك من القيام بما تح 

Control your diabetes and avoid its complications?  
  قدرتك في التحكم في السكر حتي. ٧١

 منعدمة                                                                                                                        قليلة         متوسطة             عالية             كاملة              ال تصاب بمضاعفاته؟                       
Let the hospital monitor your diabetes? 

8
 

 منعدمة                قليلة           متوسطة           عالية             كاملة                              8  المستشفي لسكرك؟ متابعة. ٧١

How do you rate your level of satisfaction with the hospital monitoring your diabetes? 
9 

     9متابعة عن  مدي رضائك. ٧٢
 منعدم                  قليل         متوسط              عالي             كامل              المستشفي لسكرك؟                            

 None              slight            moderate          high               full                                                      

How do you rate your level of satisfaction with our communication with you? 
9 

   9 عن تواصلنا مدي رضائك. ٧٣
 منعدم                  قليل         متوسط              عالي             كامل                                                         ؟معك 

  None              slight            moderate          high               full                                                    
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  (Your opinion of the program):رأيك في البرنامج

 

How did you feel being part of the program? 
 ........................................................................................البرنامج؟ كيف كان شعورك و أنت عضو في . ٧٤

No, why not?                                          Yes      Did you get the messages every day? 
  ....................؟ لم ال ٬ال                                          نعم                                هل وصلتك الرسائل يوميا؟ .٧٥

Were the SMS receipt times convenient? 

               ...................؟ لم ال ٬ال                                          نعم هل كان وقت استالم الرسائل مناسبا ؟                   .٧١
Somewhat         Was the content clear and understandable? 

 ..................؟ لم ال ٬بعض الشيء                ال           نعم                        هل كان المحتوي واضح و مفهوم؟ .٧٧

Did you experience any difficulty reading and understanding the messages? 
 ال                   ........................ نعم هل واجهتك صعوبة في قراءة و فهم الرسائل؟        .٧٨

No                                Yes, please explain                                                            

How did you find the daily SMS sending frequency? 

 .........................................................................................كيف وجدت المعدل اليومي الستالم الرسائل؟ . ٧٩
Did you think there was anything missing in the content of the messages? 

 ..........................................................................................هل من شئ كانت تنقصه الرسائل؟  في رأيك. ٨١
 No, why not?                                     Yes      Did you read the information booklet? 

 ......................؟ لم ال ٬ال                                         نعم                       هل قرأت كتيب المعلومات؟          .٨١
How was it? Was it clear and understandable? 

 .......................................................................................كيف وجدته؟ هل كان محتواه واضح و مفهوم؟ . ٨٢
 Booklet                                    SMSs    Would you prefer the booklet or the SMSs? Why? 

 .......الكتيب                           .......الرسائل            السبب؟                        هل تفضل الرسائل أم الكتيب و ما. ٨٣
 No, why not?                                 Yes      Are you generally satisfied with the program? 

9 
 ......؟ لم ال ٬ال                                         نعم                     9بشكل عام هل أنت راض عن البرنامج و خدماته؟ . ٨٤

If it continues, would you stay enrolled with us? 
9 

 ......؟ لم ال ٬ال                                         نعم                                    9هل ستستمر معنا إن إستمر البرنامج؟ . ٨٥
Would you recommend it to others? 

9 
 ......؟ لم ال ٬ال                                         نعم                           9هل سترجح اإلشتراك في البرنامج لآلخرين؟ . ٨١

Do you think there’s anything missing in the program? 
 ................................................................................................في رأيك هل من شئ  ينقصه البرنامج؟ . ٨٧

Do you think the program could improve the hospital’s reputation?  
  ......؟ لم ال ٬ال                                         نعم                المستشفي؟ هل تظن أن وجود البرنامج يحسن من سمعة. ٨٨

 Date                                                                            Signature 
 ..........................................: ......التاريخ: ............................................................                     التوقيع

 

Superscripted questions are to rate the following: 
1   treatment adherence (using the diabetes self-care inventory) 
2   rate of hospital/ER visits and stays  
3   average frequency of blood glucose measurement  
4   medication adherence (using Morisky scale) 
5   diabetes knowledge  
6   exercise  
7   patient confidence (using diabetes empowerment scale short form and Stanford self-efficacy for diabetes) 
8 patient confidence in healthcare provider  
9 patient satisfaction 
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Diabetes Awareness Program 
B.5 SMS content 

 

 Welcome to MUST diabetes awareness program! Please follow the instructions in order 
to keep your blood glucose levels normal. 

 

Diabetes knowledge and effects on social and personal life (sent on Saturdays): 

 
1. Learning about diabetes is a vital part of treatment. Ask your doctor if there is anything 

you would like to know about diabetes. 
2. Keep your fasting/pre-meals sugar levels between 70 and 130, random/2 hours post-meals 

under 180, and your HbA1c levels around 7%. 
3. Attention! Diabetes is a serious disease but managing it properly can prevent or delay its 

complications. 
4. Diabetes is not contagious but it is a chronic disease. Cure is not to be expected after a 

short course of treatment. You have to learn to live with and control it. 
5. HbA1c is a measure of your blood glucose levels in the past 3 months. 
6. Ask your doctor about exceptional cases when you must go see him. 
7. Include your family members in your new healthy lifestyle and invite them to join you for 

yourdoctor’sappointments. Involving them can provide you with great support! 
8. Talk to your doctor or family members if your diabetes causes you fear, stress or anger. 
9. There are two types of diabetes; both are not an obstacle to normal life and marriage. Ask 

your doctor about the type of diabetes you have. 
10. Keep a healthy weight! Obesity is not a sign of good health and social prosperity. 
11. Havethewilltocontrolyourdiabetessothatitwon’tstopyoufromdoingthethingsyou

like. 
12. Self-monitoring is an essential strategy! It improves the quality and safety of therapy. 

 

Diet (sent on Sundays): 

 
1. Keeping a healthy diet is essential for controlling your blood sugar levels. 
2. There is no special diabetic food! A healthy meal plan for diabetics is generally the same 

as a healthy diet for anyone. 
3. A healthy meal is low in fat, moderate in salt and sugar, and based on lean protein, 

vegetables, starches in moderate quantities, and fruit. 
4. Careful! It is necessary to stay at a healthy body weight. Obesity is the greatest enemy to 

your diabetes! 
5. Tip! Try to eat a variety of food, avoid eating too much of one type, and do not eat too 

much at once. 
6. Tip! Try to space your meals evenly throughout the day and try not to skip any meal. 
7. Take a snack if you feel hungry between meals. Ask your doctor about possible snacks 

for you. 
8. Ask your doctor about how to measure the quantity of sugar in your meals. 
9. Careful! Taking your medication or insulin regularly does not mean you can eat what you 

like. 
10. Fruits are healthy, but you cannot have as much as you wish! Ask your doctor about the 

right portions and types of fruit for you. 
11. It is always healthier to eat at home than outside. But if you do, remember to follow the 

basics of a healthy diet. 
12. Sweets are not off limits if part of a healthy meal plan and combined with exercise! 
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Physical activity (sent on Mondays): 

 
1. Remember! Any type of physical activity you do helps lower your blood glucose! 
2. Examples of different types of physical activity include walking, swimming, taking the 

stairs instead of an elevator, etc. Talk to your doctor if you have questions about which 
activities are right for you. 

3. Try to be active 30 mins per day. 
4. You can split up your activity, e.g. walk 10 mins before or after meals instead of 30 mins 

at once. 
5. If you sit for long hours at work or at home, try to get up once every hour and take a 

quick walk around the room. 
6. Walking is a great way to get fit! Ask your doctor about a good walking schedule for you 

and invite others to join! It makes it more pleasant! 
7. Walking improves blood pressure, cholesterol, stress, and depression; promotes weight 

loss; and reduces your risk of heart disease. 
8. It is important to stay hydrated and wear proper shoes while walking or exercising! 
9. Always carry a strong acting sugar that will quickly raise your blood glucose especially 

when walking or leaving the house. 
10. It is better to exercise in moderate climate and not in extreme heat or cold. 
11. Careful! Do not exhaust yourself during exercise. Ask your doctor about appropriate 

types and durations of exercise for you. 
12. Ask your doctor about what you should do so that your bloodsugarwon’tdropduring 

physical exertion. 
 
Smoking, foot care and diabetes complications (sent on Tuesdays): 

 
1. Don't smoke! Smoking makes arteries harden faster and threatens your diabetes. 
2. Diabetes complications can be prevented or slowed by good control of sugar levels.  
3. Regular diabetes care and proper footwear protect you from having a foot or leg 

amputated. 
4. Careful! Smoking as well as diabetes cause decreased blood flow to the feet which makes 

wounds heal slowly. 
5. Careful! Do not neglect foot ulcers even if they do not hurt. Every foot ulcer should be 

seen by your doctor! 
6. Keeping your HbA1c at the normal levels reduces your risk of suffering diabetes 

complications. 
7. Careful! Many diabetics who need amputations are smokers. 
8. Tip! Protect your feet by wearing proper shoes and do not ignore minor injuries! 
9. Careful! Uncontrolled diabetes can lead to complications in the eyes, kidneys, heart, feet, 

gums and teeth. 
10. Depend on yourself in order to get better! Follow a healthy diet, exercise daily, and quit 

smoking if you are a smoker. 
11. The best way to take care of your feet is to look at them and wash them every day. 
12. Have the will to control your diabetes so that you won’tsufferitscomplications. 
 
Medications and side effects (sent on Wednesdays): 

 
1. Taking your medications on time is essential to avoid diabetes complications. 
2. Remember, your medicine will work best if you also make healthy changes to how you 

eat and if you are daily active. 
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3. Make sure to take the right medication/insulin dose at the right preset times and avoid 
skipping doses. 

4. Ask your doctor about what you should do if you forget to take your medicine then 
remember later, and if your diabetes medication will cause problems with any other 
medications you take. 

5. Talk to your doctor if you experience side effects! Do not decide to stop on your own! 
6. Even if you feel better, do not stop taking your medication unless your doctor says so. 
7. Medications should not be stopped during illness unless so advised by your doctor. 
8. Depending on yourself to control your diabetes is more important than relying on 

medications or insulin! 
9. Ask your doctor about the side effects of your medications but remember! Your target 

should be: Lesser medications and more exercise and healthy eating! 
10. Attention! The strength and efficacy of oral medications does not depend on the cost of 

the drug. 
11. Using insulin to get blood glucose levels to a healthy level is not a bad thing and does not 

necessarily mean you are failing to manage your diabetes! 
12. Always keep an insulin dose at home for emergencies. 
 

Tests and blood sugar measurement (sent on Thursdays): 

 
1. Frequent blood sugar testing at home or pharmacy is an important part of controlling 

blood sugar. 
2. Usual blood sugar testing times are before and after meals, before and after exercise and 

at bed time. 
3. Checking your blood glucose regularly is one way you can know how food, activity and 

medicine affect your blood glucose. 
4. Keep a record of your blood glucose measurements and ask your doctor about your target 

numbers. 
5. General guidelines indicate that those on insulin should test at least 3 times a day while 

those who are not should decide on the frequency with their doctor. 
6. Self-monitoring can help you and your doctor to alter treatment which in turn can help 

prevent any long-term complications from developing. 
7. It is recommended for diabetics to take the HbA1c test every 3 months, and take a urine 

test and measure their kidney function yearly. 
8. It is recommended for diabetics to take a diabetic eye exam every year, even if they have 

no complaints, and see their dentist every six months. 
9. Treatment should not be stopped prior to blood sugar measurement or before taking any 

lab tests. 
10. Test your blood sugar regularly and not just when you feel bad! The way you feel is not 

always a good or accurate guide to what is happening. 
11. Check your blood glucose more often if you have a cold or flu and test for urine ketones 
12. Having a glucometer at home helps you follow up on your blood sugar levels and adapt 

yourself to treatment based on the results. 
 

Hyper- and hypoglycemia (sent on Fridays): 

 
1. Careful! Eating more or exercising less than planned, or having a cold or flu leads to 

increased blood sugar levels. 
2. Careful! Low blood sugar (hypoglycemia) can occur due to excessive use of insulin or 

medications, skipped meals, or excessive physical exertion. 
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3. Careful! High blood sugar measurements include: fasting glucose > 031, 2 hours after 
meals > 081, random > 081, and HbA1c > 7 % with increased thirst and urination. 

4. Careful! Hypoglycemia is characterized by blood sugar levels below 70, sweating and 
shakiness. 

5. Careful! Severely high or low blood sugar levels can lead to diabetic coma. 
6. Good diabetes control is important! High blood glucose levels makes it hard to fight 

infection. 
7. Ask your doctor about what you should do in case of hyper or hypoglycemia. 
8. It is recommended to drink some juice or eat something sweet when you experience a 

sudden blood sugar drop. 
9. It is advised to drink a lot of water and take an emergency dose of insulin when your 

blood sugar levels are suddenly elevated. Ask your doctor about this emergency insulin 
dose. 

10. Do not worry if you are not normally on insulin! Taking an emergency dose does not 
mean that you will have to start taking insulin. 

11. If you experience a sudden increase in your blood sugar levels accompanied with 
excessive vomiting, then go to the hospital immediately! 

12. Glucagon can be lifesaving! Every patient with diabetes who has a history of 
hypoglycemia (particularly those on insulin) should have a glucagon kit at home. 
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 برنامج التوعية و المتابعة لمرضي السكر
 "الرسائل النصية"

B.6 SMS content: Arabic version 
 رجاء اتباع االرشادات للحفاظ علي نسبة السكر في  !لمرضي السكر و المتابعة في برنامج التوعية ممرحبا بك

 الدم
 

 :(ترسل يوم السبت) علي حياتك الشخصية و االجتماعية هتأثير و معلومات عامة عن مرض السكر
 

  أي شيء ترغب في معرفته عن السكرعن سأل طبيبك ا !التعلم عن مرض السكر جزء حيوي من العالج .0
و الهيموجلوبين السكري  ٠٨٥ تحتالعشوائي و بعد األكل بساعتين و  ٠٠٥و  ٠٥حافظ علي السكر الصائم بين  .2

 بالعيادة متاحة التحليل نتيجة.  %٠حول 
 ه يمنع أو يؤخر ظهور مضاعفاتفي سليمالالسكر مرض خطير لكن التحكم  !انتبه .3
 بل يجب عليك التعايش معه و التحكم فيه. فال تتوقع الشفاء بعد فترة من العالج. مزمن و لكنه السكر ليس معديا .4
 الماضيةلثالث أشهر لقياس لمستوي السكر في الدم مهو  الهيموجلوبين السكري .5
 ته ان واجهتهااريزاسأل طبيبك عن الحاالت االستثنائية التي يجب عليك  .6
 !دعما كبيرا ذلك قد يوفر لكف شرك عائلتك في نمط حياتك الصحي و ادعوهم لحضور مواعيد الطبيب معكأ .7
 السكر خوف أو غضب أو توتر سبب لك إنتحدث مع طبيبك أو أفراد العائلة  .8
إسأل طبيبك عن النوع الذي تعاني ! الزواج ليس بعقبة في طريق الحياة الطبيعية أو كالهما نوعان مرض السكر .9

 منه
 االجتماعي الرخاء أو الجيدة للصحة عالمة ليست فالسمنة! صحي وزن علي حافظ .01
 !تحب ماال يمنعك من فعل  حتي لسيطرة على السكرلفلتكن لديك العزيمة  .00
 ترفع من جودة وسالمة العالجفهي ! ستراتيجية أساسيةإالمتابعة الذاتية  .02

 
 :(ترسل يوم األحد) الغذاء

 

   في الدم لتحكم في مستويات السكرل عنصر أساسيالحفاظ على نظام غذائي صحي  .0
 لسكر هو نفسه الغذاء الصحي ألي شخصا لمرضي الغذاء الصحيف! لسكرا لمرضي ليس هناك غذاء خاص .2
ات النشويو الصحي قليل الدهون معتدل في الملح والسكر و يحتوي علي البروتين الطري والخضروات  الغذاء .3

 و الفاكهة بكمية معتدلة
 !للسكر االول العدو هي الوزن فزيادة مثالي صحي وزن علي الحفاظ يجب !انتبه .4
 !الكثير من الطعام في مرة واحدةتناول  عدمو عدم اإلكثار من نوع واحد من الغذاءو بالتنويع في الطعام  نصحي .5
 باعد بين وجبات الطعام بالتساوي على مدار اليوم وال تتخطي أي وجبة! نصيحة .6
 إتفق مع طبيبك علي الوجبات الخفيفة المناسبة لك. شعرت بالجوع بين الوجبات فتناول وجبة خفيفة نإ .7
 تتناولهافي الوجبات التي  السكريات اسأل طبيبك عن كيفية قياس كمية .8
 تريد كما تأكل أن أبدا يعني ال بانتظام األنسولين أو الدواء أخذ! احذر .9

 سأل طبيبك عن األنواع والكميات الصحية المناسبة لكإ! الفاكهة مفيدة للصحة و لكن االكثار منها قد يضر .01
 الصحي الغذاء أساسيات فتذكر بالخارج أكلت إن لكن و! بالبيت تأكل أن دائما األفضل من .00
 ! ن كانت في حدود خطة الغذاء الصحية و إلى جانب ممارسة الرياضةإالحلويات ليست ممنوعة  .02

 

 :(ترسل يوم االثنين) الحركة و الرياضة
 

 السكر في الدم نسبة أي نوع من النشاط البدني يساعد على خفض !تذكر .0
األنشطة المناسبة  عنطبيبك  اسأل. الخ... المصعد  منالدرج بدال  استخدام و من أنواع النشاط المشي والسباحة .2

 !لك
 دقيقة يوميا ٠٥حاول أن تمارس النشاط البدني  .3
 دقيقة دفعة واحدة ٠٥دقائق قبل أو بعد وجبات الطعام بدال من  ٠٥يمكنك تقسيم نشاطك اليومي بالمشي  .4
 رفة المنزل٬ فحاول النهوض مرة كل ساعة و المشي حول الغ كنت تجلس لساعات طويلة في العمل أو نإ .5
ادعو اآلخرين للمشي معك  جيد و اسأل طبيبك عن جدول المشي ال !علي اللياقة المشي وسيلة رائعة للحصول .6

 !جعله أكثر متعةل
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يحسن ضغط الدم والكولسترول والتوتر واالكتئاب و يساعد علي فقدان الوزن ويقلل من خطر اإلصابة  المشي .7
 بأمراض القلب

 !الجهد بذل أو المشى عند المناسبة حذيةاأل إرتداء و الماء شرب المهم من .8
 الجهد بذل أو الخروج عند سريعا السكر ترفع التي السكريات أحد دائما احمل .9

 !من األفضل ممارسة الرياضة في المناخ المعتدل وليس في شدة الحر أو البرد .01
 أنواع وفترات التمارين المناسبة لك عنإسأل طبيبك  .ال تجهد نفسك أثناء ممارسة الرياضة! احذر .00
 عله حتي ال ينخفض سكرك أثناء المجهودفسأل طبيبك عن ما يجب إ .02

 
 :(ترسل يوم الثالثاء)و مضاعفات السكر  ٬العناية بالقدم ٬التدخين

 
 و يهدد مرض السكر فالتدخين يجعل الشرايين تتصلب بشكل أسرع! ال تدخن .0
 التحكم الجيد في مستويات السكربمضاعفات السكر يمكن الوقاية منها أو تأخير االصابة بها  .2
 المتابعة المستمرة للسكر و إرتداء األحذية المناسبة تقيك من البتر الجراحي للقدم أو الساق .3
 الجروح شفاء يؤخر مما القدمين الي الدم تدفق يضعفان والسكر التدخين! احذر .4
 !الطبيب ليفحص كل قرحة على الفور ةرياز  جبفي. حتي ان كانت غير مؤلمة قدمينال ال تهمل قرح .5
 بمضاعفات االصابة خطر يقلل السكري للهيموجلوبين طبيعية نسبة على الحفاظ .6
 هم من المدخنين معظم مرضي السكر الذين يحتاجوا الي بتر جراحي للقدم !احذر .7
 !وعدم تجاهل اإلصابات الطفيفةحم قدميك بارتداء األحذية المناسبة إ !نصيحة .8
    واللثة واألسنان همال السكر قد يؤدي إلى مضاعفات في العين والكلى والقلب والقدمينإ !احذر .9

 التدخين عن توقف و يوميا الرياضة مارس و الغذاء خطة إتبع! الصحية حالتك تعديل أجل من نفسك على إعتمد .01
 تدخن كنت إن

 يوم كل وغسلهم إليهم بالنظر هي القدمين لرعاية وسيلة أفضل! انتبه .00
 !ال تصاب بمضاعفاتهحتي لسيطرة على السكر لفلتكن لديك العزيمة  .02

 

 :(ترسل يوم األربعاء) الدواء و اثاره الجانبية
 

 االنسولين في المواعيد المحددة أو  لدواءاتناول عليك  لتجنب مضاعفات السكر .0
 نظام غذائي صحي وممارسة النشاط البدنييكون الدواء أكثر فاعلية مع اتباع  !تذكر .2
 جرعة أي ترك عدم و المحددة األوقات في االنسولين أو للدواء الصحيحة الجرعة أخذ يجب .3
كان دواء السكر سيسبب أي مشاكل مع  نا ا ونسيت تناول الدواء وتذكرت الحق نإ هما يجب فعلعن اسأل طبيبك  .4

 أدوية أخري تتناولها
 !بمفردك هلدواء وال تقرر وقفل عانيت من االثار الجانبيةتحدث مع طبيبك ان  .5
 بذلك طبيبك ينصح لم ما االنسولين أو الدواء وقف يجب ال بتحسن شعرت لو حتى .6
 بذلك الطبيب ينصح لم ما أخري بأمراض االصابة عند الدواء وقف يجب ال! احذر .7
 !ليناإلنسو أو الدواء علي اعتمادك من أهم بالسكر للتحكم نفسك على اعتمادك .8
 والرياضة  الغذائي التنظيم فى وزيادة أقل أدوية: هو الهدف! تذكر ولكن للدواء الجانبية األثار عن طبيبك إسأل .9

 علي سعر الدواء العالجال تعتمد قوة وفعالية  !انتبه .01
 مرض الأنك فشلت في التحكم في  أبدا ستخدام االنسولين للتحكم في السكر ليس بأمر سيئ و ال يعنيإ .00
 !ينصح لكل مريض سكر االحتفاظ بجرعة انسولين بالبيت للطوارئ .02

 
 :(ترسل يوم الخميس) التحاليل و قياس السكر

 

 مستويات السكرفي لتحكم لالبيت أو الصيدلية جزء مهم بقياس السكر باستمرار  .0
 قبل و بعد الوجبات و قبل و بعد المجهود و عند النوم هي قياس السكراألوقات المعتادة ل .2
 في الدم سكرعلى نسبة ال عالجمدي تأثير الغذاء والرياضة والب يخبركبانتظام السكر  قياس .3
 تحقيقها عليك التي المثالية النتائج عن طبيبك واسأل السكر قياس نتائج سجل .4
 الطبيب ؤالأما غير المتناولين فعليهم س. مرات يوميا علي األقل ٠لمتناولين لألنسولين بقياس السكر ل ينصح .5
أي مضاعفات على  لتفاديطبيبك على مراقبة و تغيير العالج عند اللزوم  ك وتساعد المتابعة الذاتية للسكر !تذكر .6

 المدى الطويل
 سنويا كلي وظائف و بول وتحليل شهور ٠ كل السكري الهيموجلوبين بتحليل ينصح .7
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   شهور ٦و زيارة طبيب األسنان كل  شيء من شكوت ال تكن انحتي  عام كل العين لقاع فحص عملبينصح  .8
 الطبية التحاليل عمل أو السكر قياس قبل يتوقف أن يجب ال العالج! انتبه .9

 فما تشعر به ليس دائما دليل جيد على ما يحدث  !بسوء قم بقياس السكر بانتظام وليس فقط عندما تشعر .01
 في البول اختبر الكيتوناتو  عند االصابة بالبرد أو االنفلونزا معتادكثر من الأقم بقياس السكر  .00
 نتائج البالبيت يساعدك على متابعة مستويات السكر والتكيف مع العالج بناء على  قياس السكر جهاز .02

 
 :(ترسل يوم الجمعة) االرتفاع أو االنخفاض في السكر

 

االصابة أو عند  للرياضة عن المتفق عليه مع الطبيب يرتفع السكر ان زاد تناولك للطعام أو قلت ممارستك! احذر .0
 بالبرد أواالنفلونزا

ينخفض السكر بسبب اإلفراط في استخدام األنسولين أو األدوية٬ أو ترك وجبة من الوجبات المحددة٬ أو  !احذر .2
 بذل المجهود البدني الزائد

أو ساعتين بعد األكل٬ و  عشوائي ٠٨٥صائم٬  ٠٠٥نتائج القياس أعلي من  تنان كايعتبر السكر مرتفع  !احذر .3
 هيموجلوبين سكري مع عطش و تبول زائد% ٠

 بارد وعرق رعشة وجود مع ٠٥ من أقل كان ان منخفض السكر مستوي يعتبر! احذر .4
 االرتفاع أو االنخفاض الشديد للسكر قد يؤدي الي غيبوبة! احذر .5
 السكر ارتفاع مع االلتهابات مكافحة الصعب فمن! همم السكر في الجيد التحكم .6
 اسأل طبيبك عن ما يجب فعله في حاالت االرتفاع أو االنخفاض الشديد للسكر .7
 للسكر المفاجئ الهبوط عند الحلوي من قطعة أو العصير من كوب بتناول ينصح .8
 عن طبيبك إسأل. للسكر المفاجئ اإلرتفاع عند اإلنسولين من إستثنائية جرعة وأخذ الماء من الكثير بشرب ينصح .9

 !الجرعة هذه
 دائما هنك ستأخذأستثنائية فهذا ال يعني إن كنت ال تأخذ االنسولين و اضطررت ألخذ جرعة إ !ال تقلق .01
 !لي المستشفي علي الفورإذهب إرتفاع مفاجئ للسكر فإن كنت تتقيأ كثيرا مع إ .00
 أن سكره أحيانا٬ ينخفض أو االنسولين يأخذ من خاصة سكر٬ مريض كل علي يجب! حياتك ينقذ قد الجلوكاجون .02

 بالمنزل الجلوكاجون بطقم يحتفظ
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Diabetes Awareness Program 
B.7 Instruction booklet 

 
Learning about diabetes and actively participating in the treatment is vital for diabetic 
patients, since the complications of diabetes are far less common and less severe in people 
who have well-managed blood sugar levels. In this booklet you will find general information 
and advice that fit most diabetic patients. Please consult with your doctor if you are in doubt 
about their suitability for you. Our target is to guide you through lowering your HbA1c 
levels, as glycemic control can prevent or reduce diabetes complications.  
 

Diabetes knowledge: 

 
 Diabetes is a serious disease but managing it properly can prevent or delay its 

complications. 
 Diabetes can be managed by having a healthy diet, regular physical exercise, not 

smoking, staying at a normal body weight, blood pressure control, proper foot care and 
taking your medications on time. 

 For good diabetes control, your fasting/pre-meals sugar levels should be kept in the 
normal range (between 70 and 130), random/2 hours post-meals under 180, and according 
to the American Diabetes Association, HbA1c levels around 7 (optimal=6.5). These 
ranges may change depending on your age, years of diabetes and whether you suffer from 
diabetes complications. 

 Smoking, elevated cholesterol levels, obesity, high blood pressure, and lack of 
regular exercise can make diabetes worse. 

 Lowering your HbA1c levels can reduce your chance of suffering diabetes complications 
such as stroke, kidney and eye disease. 

 The HbA1c test is a lab test that provides you with information on your blood sugar levels 
in the past 2-3 months. If your HbA1c is less than 7%, this means that you have optimal 
diabetes control. If it is between 7 and 7.5%, it means that you have good control. The 
target range is set individually based on your age and other factors determined by your 
doctor. 

 Do not hesitate to ask your doctor if there is anything you would like to learn or know 
about diabetes. 

 Diabetes is not contagious but it is a chronic disease. Cure is not to be expected after a 
short course of treatment. You have to learn to live with and control it.  

 

Diet: 

 
 A healthy diet for diabetic patients is generally the same as a healthy diet for anyone; low 

in fat, moderate in salt and sugar, with meals based on lean protein, non-starchy 
vegetables, whole grains, and fruit. 

 Starchy foods can still be part of a healthy meal plan, but in appropriate portions! Whole 
grain breads, pasta, rice and starchy vegetables like potatoes and corn can be included in 
your meals and snacks. 

 Sweets and desserts can be eaten as part of a healthy meal plan and combined with 
exercise. They are no more "off limits" to diabetics than they are to people without 
diabetes. The key to sweets is to have a very small portion and save them for special 
occasions so that you can focus your meals on healthier foods. 

http://en.wikipedia.org/wiki/Healthy_diet
http://en.wikipedia.org/wiki/Physical_exercise
http://en.wikipedia.org/wiki/Normal_body_weight
http://en.wikipedia.org/wiki/Blood_pressure
http://en.wikipedia.org/wiki/Tobacco_smoking
http://en.wikipedia.org/wiki/Hypercholesterolemia
http://en.wikipedia.org/wiki/Obesity
http://en.wikipedia.org/wiki/Hypertension
http://en.wikipedia.org/wiki/Exercise
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 Fruits are healthy, but this does not mean you can have as much as you wish! Talk to your 
doctor about the amount, frequency and types of fruits you should eat. 

 Healthy eating means trying not to eat too much food; trying not to eat too much of one 
type of food; spacing your meals evenly throughout the day; and not skipping any meals. 

 Eat at regular intervals (e.g., every 4-5 hrs) and if you feel hungry between meals, take a 
snack. Agree with your doctor on a healthy meal plan and the proper snacks for you. 

 Avoid sugary drinks like regular soda, fruit punch, fruit drinks, energy drinks, sweet tea, 
etc. These will raise your blood glucose and provide several hundred calories in just one 
serving! 

 An ideal meal consists of foods containing starches with fresh vegetables and low-fat 
meat or fish, a few of fatty substances, and a dairy product with fruit and mineral water or 
a soft drink. 

 Good nutrition depends on shopping for the right things. Special foods must not be 
prepared for diabetics, but the whole family is invited to eat in a healthy way! 

 If you are eating out, keep the ground rules of good nutrition in mind and follow the 
guidelines you've agreed on with your doctor. 

 It is necessary to know how to identify and measure the quantity of sugar in your meals. 
Ask your doctor about the way to measure. 

 Things that are healthy may not be good for you. Honey is healthy but it is not good for 
diabetes control. Also, dates are healthy but they cannot be eaten in large quantities. Ask 
yourdoctorifyou’rehavingdoubtsaboutwhat’sgoodandhealthyforyou. 
 

Physical activity: 

 
 Being active is another part of managing your diabetes.  Any type of physical activity you 

do helps lower your blood glucose. 
 Regardless of the type of diabetes you have, regular physical activity is essential. 
 Talk to your doctor if you have questions about which activities are right for you. 

Examples of different types of physical activity include walking, swimming, taking the 
stairs instead of an elevator, etc. 

 If you're not used to being active, you can start with 10 minutes of walking each day and 
add five minutes each week. A good goal is 30 minutes per day. 

 You can also split up your activity, e.g. walk 10 minutes before or after meals instead of 
30 minutes at once, or 15 minutes of aerobics in the morning before work and another 15 
minutes when you get home. 

 Walking is a great way to get fit. It improves blood pressure, cholesterol, stress, and 
depression. It also promotes weight loss and reduces your risk of heart disease. Invite 
others to join you to make it more pleasant! 

 Ask your doctor about what you shoulddoso that yourbloodsugarwon’t drop during 
physical exertion. 

 Do not exercise if your blood sugar is low. Also, do not exercise if your blood sugar is 
high (> 240) and your urine contains ketones. 

 
Smoking cessation: 

 
 Treatment should not only consider lowering blood glucose levels but should also correct 

other risk factors such as smoking, obesity and hypertension. 
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 Smoking is one of the biggest threats to your feet! It makes arteries harden faster and 
causes decreased blood flow to the feet which makes wounds heal slowly. Many diabetics 
who need amputations are smokers. 

 Careful! Your chances of suffering diabetes complications such as strokes get higher if 
you smoke or if you are not physically active. 

 
Medications and side effects: 

 
 If you have type 2 diabetes and your doctor says you need to start using insulin, it does 

not mean you're failing to take care of your diabetes properly. It only means that your 
body is gradually starting to produce less insulin, and oral medications are not any longer 
adequate to keep your blood glucose at normal levels. Using insulin to get your blood 
glucose to a healthy level is a good thing, not a bad one. 

 If you are starting new medications, ask your doctor the following questions: How many 
pills should I take? At what times should I take them? Should I take my medicine on an 
empty stomach or after eating? What if I forget to take my medicine and remember later? 
What side effects could I have? What should I do if I suffer side effects? Will my diabetes 
medication cause problems with any of my other medications? 

 Call your doctor if you think you are having side effects from your medicine. Do not stop 
taking it unless the doctor tells you to. Remember, your medicine will work best if you 
also make healthy changes to how you eat and if you are daily active. 

 Medications cannot replace a healthy diet and regular exercise. That’s why diabetes
treatment depends more on you than on the medications prescribed by your doctor. The 
medications will not be of benefit if they are not combined with healthy eating, as they 
will lose a great part of their effectiveness. 

 The strength and efficacy of oral medications does not depend on the cost of the drug. 
 Unused insulin should be kept in the fridge and must not be frozen. Used insulin should 

be kept at room temperature. 
 
Tests and blood sugar measurement: 

 
 Blood glucose levels are usually tested before and after meals, at bedtime, and prior to 

exercise. 
 Home blood sugar testing is an important part of controlling your diabetes.  
 Checking your blood sugar tells you how food, activity and medicine are affecting your 

blood glucose and helps youmake sure yourbloodglucose isn’t going too high or too 
low. 

 Keep a record of your measurements. Talk to your doctor about how often you should 
check your blood glucose and about what your target numbers should be. He will advise 
you based on your type of diabetes and treatment plan. Those on insulin should test at 
least 3 times a day while those who are not should decide on the frequency with their 
doctor.   

 As part of your day-to-day routine, self-monitoring of blood glucose can help with 
necessary lifestyle and treatment choices and monitor for symptoms of hypo- or 
hyperglycemia. Monitoring can also help your doctor alter treatment in order to prevent 
any long-term complications from developing. 

 The way you feel is not always a good or accurate guide to what is really happening. Test 
regularly and not only when you feel bad! 

http://www.diabetes.org/living-with-diabetes/treatment-and-care/blood-glucose-control/hypoglycemia-low-blood.html
http://www.diabetes.org/living-with-diabetes/treatment-and-care/blood-glucose-control/hypoglycemia-low-blood.html
http://www.diabetes.org/living-with-diabetes/treatment-and-care/blood-glucose-control/
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 Consider purchasing a glucometer at home if you can. It helps you follow up on your 
blood sugar levels and adapt yourself to treatment based on the results. 

 It is recommended to take the HbA1c test every 3 months and take a diabetic eye exam, a 
urine test, and measure your kidney function yearly even if you have no complaints. 

 Treatment should not be stopped prior to blood sugar measurement or before taking any 
lab tests. 

 Blood glucose testing is more informative and safer than urine testing. 
 
Foot care: 

 
 Diabetes causes poor blood flow in the feet and legs. But you can avoid some of the 

things that cause poor circulation such as smoking, blood pressure and cholesterol. 
 Proper shoes and seemingly minor skin injuries should be attended to promptly avoid 

serious infections. 
 Ulcers may not hurt. Yet every ulcer should be immediately seen by your doctor in order 

to avoid infections that can lead to the loss of a limb. 
 Diabetics are far more likely to have a foot or leg amputated than other people. But it can 

be prevented by regular diabetes care. 
 The best way to take care of your feet is to look at them and wash them every day. 
 
Diabetes complications: 

 
 Poorly controlled diabetes accelerates hardening of arteries (atherosclerosis), which may 

lead to coronary heart disease, strokes, and foot problems. 
 Poorly controlled diabetes can lead to eye damage, vision impairment, and dental 

problems. 
 Poorly controlled diabetes can cause kidney damage eventually requiring dialysis. 
 Poorly controlled diabetes can cause nerve damage leading to loss of sensation in the feet. 

Patients then fail to notice foot injuries which may lead to serious infections necessitating 
surgical amputation of the feet or toes. 

 Diabetes complications can be prevented or slowed by better control of blood sugar 
levels. 

 Reducing your HbA1c levels results in a significant decrease in the relative risk of foot 
problems. Further, aggressive control of elevated blood sugar levels decreases the 
complications of the kidneys, nerves, eyes, and heart. Aggressive control means 
achieving fasting glucose levels between 70-120 mg/dl; glucose levels of less than 160 
mg/dl after meals; and HbA1c levels below 7%. 

 
Reminders: 

 
 Commit to seeing your doctor regularly at the preset times. Also make sure to see your 

dentist every six months. 
 Measure your blood glucose regularly at home. If you do not have a device at home, then 

go to the nearest pharmacy or come to MUST hospital once a week. Do not forget to 
record your measurements. 

 Make sure to take the right medication or insulin dose at the right preset times. Do not be 
careless with regard to medication times and avoid skipping doses. 

 If you are on insulin, make sure to adjust your insulin dose based on your blood sugar 
readings if so instructed by your doctor. 

http://www.medicinenet.com/stroke_symptoms_and_treatment/article.htm
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 Do not forget to ask your doctor about possible side effects of the medications you take 
and what should be done in case you experience any of them. 

 Observing your body weight is a necessary element in monitoring your blood sugar 
levels. Do not forget to check your body weight either once a week or at least once a 
month. You should always know what your current weight is, what your ideal weight is, 
and the biggestweightyou’veeverreached. 

 
Warnings: 

 
 If you have diabetes, your chances of having a stroke are higher than those who do not 

have diabetes. 
 Careful while exercising if you have other diseases such as high blood pressure or if you 

suffer from diabetes complications. Consult with your doctor about the appropriate types 
and durations of exercise for you. 

 Obesity is the biggest enemy to your diabetes! So keep a healthy diet and stay at the 
normal body weight set by your doctor. 

 Lack of diabetes care may lead to injury of the small blood vessels which affects the eyes, 
kidneys and nerves. 

 Careful! Taking your medication or insulin on time does not mean you can eat what you 
like. 

 Careful! Obesity is not a sign of good health and social prosperity. 
 Careful! Placing your feet near the fire in cold weather does not improve blood flow. 
 

Advice: 

 

 Always carry something that will quickly raise your blood glucose like juice or glucose 
tabs, especially if you are walking or exerting physical effort. 

 If you sit for long hours at work or at home, try to get up once every hour and take a 
quick walk around the room. 

 Do not stop taking your medications if you feel better or worse. Talk to your doctor about 
the way you feel and what you should do next. 

 Ask your doctor about possible diabetes complications. Learning about your disease is an 
essential step to actively engage in your treatment process. 

 If you’re having trouble managing your diabetes, involve your doctor or a family 
member. They could provide you with great help and support. 

 Ask your doctor about what you should do in cases of hyper- or hypoglycemia. 
 Exercise regularly as instructed by your doctor. Ask your doctor about proper exercises 

for you and about the benefits of exercise to your diabetes. 
 Unless otherwise instructed by your doctor, a good exercise schedule is 4-5 times a week 

15-30 minutes a day. 
 Ask your doctor about exceptional cases when you must go see him. 
 Havethewilltocontrolyourdiabetessothatyouwon’tsufferitscomplications. 
 If you take an overdose of insulin then start to sweat and feel weak, you should drink 

some juice. 
 Depend on yourself in order to get better. For instance, follow a healthy diet, exercise 

daily, and of course quit smoking if you are a smoker. Your target should be fewer 
medications and more exercise and healthy foods. 

 Daily movement is necessary for all and not just for diabetics. It helps you lose weight 
and strengthens the heart vessels. 
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 It is recommended to self-monitor your blood sugar at home or at the nearest pharmacy. 
The lab test is then meant to ensure the accuracy of your device or your ability to self-
check. 

 Always keep a pack of urine testing strips at home! 
 Always keep an insulin dose at home for emergencies. 
 

Hyper- and hypoglycemia: 

 
 High blood sugar measurements occur when you do not commit to your medication times, 

your meal plan or your exercise schedule and include: fasting glucose > 130, 2 hours after 
meals > 180, random > 180, and HbA1c > 7 %. They are associated with increased thirst 
and urination. 

 Low blood sugar (hypoglycemia) can occur due to excessive use of insulin or 
medications, skipped meals, or excessive physical exertion. Measurements are then < 70 
associated with shakiness and increased sweating. 

 Severely high or low blood sugar levels can lead to a diabetic coma. 
 Glucagon can be lifesaving. Every patient with diabetes who has a history of 

hypoglycemia (particularly those on insulin) should have a glucagon kit at home. 
 It is recommended to drink some juice or eat something sweet when you experience a 

sudden blood sugar drop. It is also advised to drink a lot of water and take an emergency 
dose of insulin when your blood sugar levels are suddenly elevated. Ask your doctor 
about this emergency insulin dose. And do not worry if you are normally not on insulin! 
Insulin is not addictive so taking an emergency dose does not mean that you will have to 
start taking insulin. But careful! If your suddenly elevated blood sugar levels are 
accompanied with excessive vomiting, then you have to go to the hospital immediately! 

 
Care during illness: 

 
 Infection such as cold or flu can raise your blood sugar levels. 
 Check your blood glucose more often if you have a cold or flu. 
 Medications should not be stopped during illness unless so advised by your doctor. 
 Urine ketones should be tested during intercurrent illnesses and periods of poor control. 
 
Diabetes effects on social and personal life: 

 
 If your diabetes causes you fear, anger or stress, remember that this is normal. You can 

talk to your doctor, family or friends and include them in your healthy lifestyle. You can 
also invite themtoattendyourdoctor’sappointments with you. 

 Have the will to commit to your meal plan even when eating with others that are not 
diabetic. 

 Havethewilltocontrolyourdiabetessothatitwon’tstopyoufrom doing the things you 
like. 

 Diabetes is not an obstacle to normal life and marriage. 
 



Misr University for Science & Technology                                                                   Souad Kafafi Teaching Hospital  
 

 

198 
 

Diabetes Awareness Program 

B.8 The proposed diet leaflet 

 

 

Breakfast: 
 Fava beans (2 tablespoons) or a boiled egg 
 50-100 g low-fat white cheese or 30 g Gouda 
 A cup of yoghurt or 2/3 cup of low-fat or skimmed milk (120 ml)  
 A quarter of a loaf of pita or a piece of diet toast 
 Tomato or cucumber or a piece of fruit 
 

Lunch: 
 Meat: 100 g red meat or chicken or 200 g fish without skin and fat, preferably boiled or 

grilled 
 Starches: 3/4 loaf of pita or 6 tablespoons of rice or pasta 
 Vegetables: cabbage - cauliflower - eggplants - green beans - molokhia - spinach - 

zucchini - artichoke - okra - mallows 
 Fresh fruit 
 

Dinner: 
 010  g low-fat white cheese  
 Fava beans (2 tablespoons) or a lentil dish 
 A cup of low-fat or fat-free yoghurt  
 Half a loaf of pita or 2 pieces of diet toast  
 

Fruit (one type per day) 

 Apple (1 fruit) - Orange (2 fruits) - Guava (2 fruits) - Pear (2 fruits) - Tangerine (2 fruits) - 
Peaches (2 fruits) - Watermelon or Cantaloupe (2 medium-sized pieces) - plum or apricot 
(3 fruits) 

 

Foods allowed without reservation: 
 Green paprika - lettuce - radish - cucumber - celery - parsley - watercress - onions 
 Spices except salt  
 

Foods not allowed (not added to the meals but could be taken as directed by your 

doctor) 

 Sweets, nuts and candy 
 Molasses - chocolate - halva - tahini 
 Pies - cakes - jam 
 Soda drinks 
 Grapes - figs - mango - dates 

 
 
 
 

Please refer to your doctor in case you wish to add other food types to the suggested meals, if you suffer from 
other diseases, or if you could not find any of the listed items in order to suitably replace it. 
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 :الحركة و الرياضة
 
 الدم في السكر خفض على يساعد البدني النشاط من نوع أي. السكر للتحكم في ذو أهمية آخر جزء النشاط ممارسة 
 ال غني عنه أمر بانتظام البدني النشاط ممارسةف ٬الذي تعاني منه السكر مرض نوع عن النظر بغض! 
 المشي٬ مختلفةال البدني النشاط فمن أنواع .المناسبة لك األنشطة حول تساؤالت لديك كان إن طبيبك مع تحدث 

 الخ ..... المصعد٬ استخدام من بدال الدرج وصعود والسباحة٬
 الهدف . وإضافة خمس دقائق كل أسبوع يايوم بعشر دقائق من المشي البدءيمكنك فكنت غير معتاد ممارسة النشاط٬  نإ

 دقيقة يوميا ٠٥الجيد هو 
 ٠٠دقيقة دفعة واحدة٬ أو  ٠٥دقائق قبل أو بعد وجبات الطعام بدال من  ٠٥ المشي المث !تقسيم النشاطمكنك أيضا ي 

 المنزل اليأخرى عندما تعود  ةقيدق ٠٠ضية في الصباح قبل العمل و دقيقة من التمارين الريا
 يساعد علي كما. واالكتئاب التوترو والكولسترول الدم ضغط يحسن فهو !اللياقة علي للحصول رائعة وسيلة المشي 

 !متعة أكثر لجعل المشي لك لالنضمام اآلخرين ادعو .القلب بأمراض اإلصابة خطر من ويقلل الوزن فقدان
 البدني المجهود أثناء سكرك نخفضي ال حتي به القيام عليك يجب ما عن طبيبك اسأل  
 البولفي  كيتونات ويوجد (٠٤٥أعلي من ) مرتفعا منخفضا أو السكر إن كان الرياضة أو المجهود البدني تمارس ال 
 

 :التدخين
 

 العالي ضغطال و والسمنة كالتدخين خطرال عوامل تصحيح أيضا يجب بل السكر خفض العالج علي يقتصر أال يجب 
 و يقلل من تدفق الدم الي القدمين  أسرع بشكل الشرايين تصلبعلي  فهو يساعد! التدخين من أخطر التهديدات لقدميك

 معظم مرضي السكر الذين يحتاجوا الي بتر جراحي هم من المدخنين .مما يؤخر شفاء الجروح
 النشاط تمارس تكن لم نإ أو تدخن كنت إذايرتفع  احتمال االصابة بمضاعفات السكر مثل السكتة الدماغية! احذر 
 

 :دواء السكر و أثاره الجانبية
 

 يعني ال فإن هذا األنسولين٬ استخدام إلى تحتاج الطبيب أنك و قال لك الثاني النوع من السكر مرض كنت تعاني من إن 
و  األنسولين بدأت تقل تدريجيا٬ علي إنتاج قدرة جسمك أن فقط يعني إنما. السكر مرض التحكم في في فشلت أنك

 االنسولين استخدام عند إذ يكون .الدم في للسكر نسبة طبيعية  على للحفاظ غير كافية بمفردها أصبحت األدوية
 سيئ وليس جيد أمر صحية للسكر نسبة على للحصول

 هل  تأخذها؟ أن يجب يمت تأخذ؟ أن يجب من األقراص كم: اآلتي عن طبيبك اسأل جديدة٬ أدويةول اعند البدء في تن
 اآلثار هي ما ؟االحق توتذكر الدواء أخذ نسيت إن فعلأن ت يجب ماذا ؟األكل بعد أم فارغة معدة على الدواء أخذ يجب

 ؟أدوية أخري تتناولها هل سيسبب لك الدواء أي مشاكل مع ؟هامن تعاني ان فعلت أن كعلي ماذا لدواء؟ل الجانبية
 ان عانيت من االثار الجانبية للدواء فال تتوقف عن تناوله و قم باستشارة الطبيب 
 التي األدوية من أكثر أنت عليك السكر عالج يتوقف لهذا و. الغذائي النظام و الرياضة محل حلي أن يمكن ال الدواء 

 فاعليته من كبيرا اجزء فقديس ألنه مناسب٬ غذائي نظام تتبع لم نإ فائدة بال الدواء كونسي .الطبيب لك يصفها
 علي سعر الدواء األدوية وفعالية قوة تعتمد ال 
  الغرفة حرارة عند درجة ستخدمالم األنسولينو يحفظ  .تجميده أبدا يجبال و الثالجة في المستخدم غير األنسولينيحفظ 

 
 :التحاليل و قياس السكر

 
 و عند النوم و قبل بذل المجهود يقاس السكر عادة قبل و بعد الوجبات 
 يعتبر قياس السكر بالبيت جزء مهم من التحكم في مرض السكر 
 ينخفض بشدة أو يرتفع ال و يؤكد لك أنه الدم في السكر على واألدوية رياضةوال الغذاء تأثيربمدي  يخبرك القياس 
 السكر الذي  نوع خطة العالج و على ابناء سيقرر الطبيب. عن مواعيده و نتائجه المستهدفة نتائج القياس و اسأل سجل

 الطبيب أما غير المتناولين فعليهم سؤال. األقليوميا علي  مرات ٠بالقياس  ألنسولينل فينصح للمتناولين. تعاني منه
 و اكتشاف  المناسب والعالجالصحي  الحياة نمط علي اختيار لسكرل ةالذاتي تساعد المتابعة ٬اليومي الروتين من كجزء

 الطويل المدى على مضاعفات حدوث منعل العالج تغيير على كطبيبتساعد  كما. سكرال انخفاض أو ارتفاع أعراض
 سوءتشعرب عندما فقط وليس بانتظام قم بقياس السكر. يحدث ما على دقيق أو جيد دليل دائما ليس به تشعر ما إن!  
  النتائج على ابناء العالج مع تكيفوال السكر متابعة على يساعدك وهف عيستطت تنان ك قياس جهازينصح بشراء 
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 :نصائح
 

  الجهد بذل أو المشي عند وخاصة الجلوكوزحبوب  أو عصيركال سريعا السكر ترفع السكريات التي أحد دائمااحمل 
 الغرفة حول المشي ساعة و كل مرة النهوض فحاول المنزل٬ أو العمل في طويلة لساعات تجلس كنت إن  
  هفعل عليك يجب وما به تشعر ما عن طبيبك مع تحدثبل . األدوية تناول عن توقفت السوء ف أو تحسنب تشعران  
 العالج في بفعالية للمشاركة أساسية خطوة مرضال عن التعلمف. المحتملة السكر مضاعفات عن طبيبك اسأل 
 كبيرا ادعم لك وفري فذلك قد .األسرة أفراد أو طبيبك فعليك اشراك السكر مرضب العناية في مشكلة تواجه إن 
 الدم في السكر انخفاض أو ارتفاع حاالت في فعلهت أن يجب ما عن طبيبك اسأل 
 السكر يلمرض الرياضة فوائد و لك المناسبة التمارين عن هإسأل و الطبيب تعليمات حسب مانتظبا ةالرياض مارس  
  يايومدقيقة  ٠٥-٠٠ ياسبوعامرات  ٠-٤د لممارسة الرياضة هو الجي لم يخالف ذلك تعليمات الطبيب٬ فالجدولما 
  ان واجهتها رؤيتهليجب عليك أن تذهب  التيستثنائية االحاالت الاسأل طبيبك عن 
 مضاعفاتهحتي تتجنب  السكر مرض على السيطرة في الرغبة لديك فلتكن  
 العصير بعض تشرب أن عليكف أخذت جرعة زائدة من االنسولين فشعرت بهبوط مع عرق بارد إذا 
 بالطبع و يوميا ةالرياض ممارسةو  للتغذية اخرى طريقة  اتباع عليك  فمثال !الصحية حالتك تعديلل نفسك على اعتمد 

 الرياضية التمرينات و ذائيغال التنظيم فى وزيادة اقل٬ ادوية: هو فهدفك .للمدخنين بالنسبة التدخين عن التوقف
 تساعد علي فقدان الوزن و تقوية أوعية القلب فهي! الحركة اليومية ضرورية للجميع 
 علي القياس تكقدر دقة الجهاز و ضمانلوسيلة  و يعد تحليل المعملصيدلية ال بالبيت أو لسكرل ذاتيةال متابعةالب ينصح 

 بالبيت البول تحليل شرائط بعلبة االحتفاظب ينصح 

  االحتفاظ بجرعة انسولين بالبيت للطوارئبسكر ينصح لكل مريض 
 

 :االرتفاع أو االنخفاض في السكر
 

 تكون نتائج القياس أعلي منو  خطة الغذاء أو الرياضة أو األنسولينبسبب عدم االلتزام بمواعيد الدواء أو  السكر يرتفع 
 شعور بالعطش و تبول زائد مع هيموجلوبين سكري %٠ و ٬عشوائيأو  ساعتينب بعد األكل ٠٨٥صائم٬  ٠٠٥

 المجهود بذل أو ٬المحددة وجباتال ترك وجبة من أو األدوية٬ أو األنسولين استخدام في اإلفراط بسبب السكر ضينخف 
 مع شعور برعشة و تعرق زائد ٠٥و تكون نتيجة القياس أقل من . الزائد البدني

  الشديد في مستويات السكر في الدم قد يؤدي الي غيبوبة سكراالرتفاع أو االنخفاض 
 أو يعتمد في  الدم في السكر نقص من يعاني خاصة ان كان ٬سكر مريض كلينبغي علي  !ينقذ حياتك قد الجلوكاجون

 المنزلب الجلوكاجون طقمب يحتفظ أن ٬عالجه علي االنسولين
  استثنائية  انسولين من الماء و أخذ جرعةشرب الكثير  ومفاجئ للسكر الحلوي عند الهبوط الأو عصير الينصح بتناول

انك  ال يعني ااستثنائي هأخذفن كنت ال تأخذ االنسولين ا !ال تقلقو. الجرعة هذه بك عناسأل طبي. مفاجئالعند االرتفاع 
 علي الفور المستشفي ب اليلسكر فاذهاكثيرا مع ارتفاع  تان تقيأ !لكن احترسو. فهو ليس بادمان .دائما هستأخذ

 
 :الرعاية عند االصابة بأمراض أخري

 
 الدم في السكر نسبة ترفع أن يمكن أواالنفلونزا بالبرد االصابة 
 االنفلونزا أو بالبرد عند االصابة من المعتاد رأكث الدم في السكر مستوى افحص 
 أخري اال اذا نصحك الطبيب بذلك ضامربأ االصابة أثناء األدوية تتوقف أن يجب ال 
 علي السكر السيطرة ضعف فتراتأخري أو في  ضامربأ االصابة عند البول في الكيتونات اختبار ينبغي 
 

 :تأثير السكر علي حياتك الشخصية و االجتماعية
 
 أو طبيبك مع التحدث كيمكن. طبيعي أمر هذا أن تذكرف التوتر٬ أو الغضب أوالخوف  كل يسبب السكر مرضكان  إذا 

 معك الطبيب مواعيد لحضور ودعوتهم الصحي حياتك نمط و ضمهم الي األصدقاء أو العائلة
 بالسكر غير مصابين آخرين مع الطعام تناول عند حتى الغذاء بخطة االلتزام في لديك العزيمة فلتكن 
 تحبها التي األشياء فعل من يمنعك حتي ال السكر مرض على السيطرة لديك العزيمة في فلتكن 
 والزواجأ الطبيعية الحياة طريق في عقبةب ليس السكر مرض 
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 برنامج التوعية و المتابعة لمرضي السكر
 "المقترح النظام الغذائي ملحق"

B.10 Diet leaflet: Arabic version 
 

 
 

 

 :اإلفطار
  أو بيضة مسلوقة( ملعقة ٠)فول مدمس 
 جم جودة أو فلمنك ٠٥الدسم أو جم جبن أبيض قليل  ٠٥٥ – ٠٥ 
  نصف أو منزوع الدسم( مل ٠٠٥)كوب لبن  ٠/٠كوب زبادي أو 
  توست رجيم ٠ربع رغيف خبز بلدي أو 
 طماطم أو خيار أو ثمرة فاكهة   
 

 :الغداء
 الجلد و الدهون و يفضل أن تكون مسلوقة أو مشوية ةجم سمك منزوع ٠٥٥جم لحم أحمر أو فراخ أو  ٠٥٥: اللحوم 
 مالعق مكرونة ٦مالعق أرز أو  ٦رغيف خبز بلدي أو  ٤/٠: النشويات 
 خبيزة –بامية  –خرشوف  –كوسة  –سبانخ  –ملوخية  –فاصوليا خضراء  –باذنجان  –قرنبيط  –كرنب : الخضروات 
 فاكهة طازجة 
 

 :العشاء
 قليل الدسم جم جبن أبيض ٠٥٥ 
  أو طبق عدس( ملعقة ٠)فول مدمس 
  منزوع الدسمكوب زبادي نصف أو 
  توست رجيم ٠نصف رغيف خبز بلدي أو 
 

 (:نوع واحد في اليوم)الفاكهة 
  ( ثمرة ٠)خوخ  –( ثمرة ٠)يوسفي  –( ثمرة ٠)كمثري  –( ثمرة ٠)جوافة  –( ثمرة ٠)برتقال  –( ثمرة ٠)تفاح– 

  (ثمرات ٠)برقوق أو مشمش  – (قطعة متوسطة الحجم ٠)بطيخ أو كنتلوب 
 

 :بها دون تحفظمأكوالت مسموح 
  البصل –الجرجير  –البقدونس  –الكرفس  –الخيار  –الفجل  –الخس  –الفلفل األخضر 
 التوابل ما عدا الملح فيراعي عدم اإلكثار منه 
 

 (:ال تضاف للوجبات و يمكن تناولها حسب توجيهات الطبيب)الممنوعات 
 الحلويات الشامية و المكسرات و حلوي المولد 
  الطحينة –الحالوة الطحينية  –لشوكوالتة ا –العسل األسود 
  المربي –الجاتوه  –التورتة 
 المشروبات الغازية 
  البلح –المانجو  –التين  –العنب  
 
 
 

االصابة بأمراض أخري أو عدم توفر أحد  الرغبة في اضافة أنواع أخري الي الوجبات المقترحة أو و تراعي مراجعة الطبيب المتابع في حالة
 محتويات تلك القائمة الستبداله بما يالئم حالة المريض
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 برنامج التوعية و المتابعة لمرضي السكر
 "جدول المتابعة"

B.11 Patient monitoring table 
 

Participant’s No.                                                                                                                                                                         Name 
 ............................ :رقم المشترك.....................................                                                ........................................................................... :االسم

 
 
 
 

Week 
 االسبوع

 
 

(1) 

 األول
(2) 

 الثاني
(3) 

 الثالث
(4) 

 الرابع
(5) 

 الخامس
(6) 

 السادس
(7) 

 السابع
(8) 

 الثامن
(9) 

 التاسع
(10) 

 العاشر
(11) 

الحادي 
 عشر

(12) 

الثاني 
 عشر

 
BG 

 السكر
 

 

 
 
 

           

 
Weight  

 الوزن
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APPENDIX C: STATISTICAL ANALYSIS AND SPSS RESULTS 
 
C.1 Checking ANCOVA assumptions 

 

 
Figure C.1: Normal Q-Q plot of standardized residual for HbA1c_change 
 
C.2 ANCOVA test results 

  

Tests of Between-Subjects Effects 

Dependent Variable:   HbA1c change from baseline   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Partial Eta 

Squared 

Corrected Model 149.659
a
 6 24.943 11.588 .000 .513 

Intercept 31.254 1 31.254 14.520 .000 .180 

Group 1.507 1 1.507 .700 .406 .010 

Age 3.424 1 3.424 1.591 .212 .024 

Sex 4.388 1 4.388 2.039 .158 .030 

Diabetesyears 31.252 1 31.252 14.519 .000 .180 

SMSfamiliarity 1.693 1 1.693 .786 .378 .012 

HbA1c_bas 88.910 1 88.910 41.305 .000 .385 

Error 142.068 66 2.153    

Total 345.958 73     

Corrected Total 291.726 72     

a. R Squared = .513 (Adjusted R Squared = .469) 
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Estimated Marginal Means 

 

Study Group 
 

Estimates 

Dependent Variable:   HbA1c change from baseline   

Study Group Mean Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

Control -1.389
a
 .294 -1.976 -.802 

Intervention -1.679
a
 .327 -2.331 -1.027 

a. Covariates appearing in the model are evaluated at the following values: 

HbA1c at baseline (%) = 9.6486. 

 

Pairwise Comparisons 

Dependent Variable:   HbA1c change from baseline   

(I) Study Group (J) Study Group 

Mean Difference 

(I-J) Std. Error Sig.
a
 

95% Confidence Interval for 

Difference
a
 

Lower Bound Upper Bound 

Control Intervention .290 .347 .406 -.402 .983 

Intervention Control -.290 .347 .406 -.983 .402 

Based on estimated marginal means 

a. Adjustment for multiple comparisons: Bonferroni. 

 

Univariate Tests 

Dependent Variable:   HbA1c change from baseline   

 Sum of Squares df Mean Square F Sig. 

Partial Eta 

Squared 

Contrast 1.507 1 1.507 .700 .406 .010 

Error 142.068 66 2.153    

The F tests the effect of Study Group. This test is based on the linearly independent pairwise 

comparisons among the estimated marginal means. 

 
C.3 Descriptive statistics 

 

Table C.1: Descriptive results on stratification factors, baseline characteristics, primary and 
secondary outcomes, and remaining questionnaire items 

Characteristic Intervention (n=34) Control (n=39) 

STRATIFICATION FACTORS 

Gender 
Male (%) 16 (47.06) 16 (41.03) 

Female (%) 18 (52.94) 23 (58.97) 
Chi

2
 p-value 0.604 
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Characteristic Intervention (n=34) Control (n=39) 

Age 
≥ 50 (%) 23 (67.65) 24 (61.54) 
< 50 (%) 11 (32.35) 15 (38.46) 

Chi
2
 p-value 0.587 

   
Diabetes years 

≥ 1 (%) 29 (85.29) 32 (82.05) 
< 1 (%) 5 (14.71) 7 (17.95) 

Chi
2
 p-value 0.709 

   
SMS familiarity 

Yes (%) 25 (73.53) 27 (69.23) 
No (%) 9 (26.47) 12 (30.77) 

Chi
2
 p-value 0.686 

  
BASELINE CHARACTERISTICS 

Married 
Yes (%) 30 (88.24) 32 (82.05) 
No (%) 4 (11.76) 7 (17.95) 

Chi
2
 p-value 0.461 

   
Employed 

Yes (%) 27 (79.41) 23 (58.97) 
No (%) 7 (20.59) 16 (41.03) 

Chi
2
 p-value 0.061 

   
University/hospital employee 

Yes (%) 19 (70.37) 13 (56.52) 
No (%) 8 (29.63) 10 (43.48) 

Missing (%) 7 (20.59) 16 (41.03) 
Chi

2
 p-value 0.309 

   
Can read 

Yes (%) 28 (82.35) 28 (71.79) 
No (%) 6 (17.65) 11 (28.21) 

Chi
2
 p-value 0.287 

   
Can afford medications 

Yes (%) 33 (97.06) 32 (82.05) 
No (%) 1 (2.94) 7 (17.95) 

Fisher p-value
1
 0.060 

   
On insulin 

Yes (%) 7 (20.59) 7 (17.95) 
No (%) 27 (79.41) 32 (82.05) 

Chi
2
 p-value 0.775 

   
Hypertensive 



 

 

208 
 

Characteristic Intervention (n=34) Control (n=39) 

Yes (%) 12 (35.29) 18 (46.15) 
No (%) 22 (64.71) 21 (53.85) 

Chi
2
 p-value 0.347 

   
Other chronic diseases 

Yes (%) 10 (29.41) 12 (30.77) 
No (%) 24 (70.59) 27 (69.23) 

Chi
2
 p-value 0.900 

   
Suffer diabetes complications 

Yes (%) 28 (82.35) 31 (79.49) 
No (%) 6 (17.65) 8 (20.51) 

Chi
2
 p-value 0.756 

   
Received diabetes education 

Yes (%) 4 (11.76) 2 (5.13) 
No (%) 30 (88.24) 37 (94.87) 

Fisher p-value
1
 0.408 

   
Smokers wishing to quit 

Yes (%) 9 (90) 6 (100) 
No (%) 1 (10) 0 (0) 

Missing (%) 24 (70.59) 33 (84.61) 
Fisher p-value

1
 1.000 

  
PRIMARY OUTCOMES 

HbA1c (at baseline) 
mean (std) 9.78 (2.53) 9.53 (2.78) 

median (IQR) 9.65 (7.70 – 11.57) 9.21 (7.00 – 11.46) 
min - max 5.80 – 15.40 5.80 – 18.00  

t-test p-value 0.690 
   

HbA1c (at 3 months) 
mean (std) 8.73 (1.98) 8.84 (2.40) 

median (IQR) 8.35 (7.00 – 10.00) 8.24 (6.70 – 11.07) 
min - max 6.10 – 13.30 5.80 – 14.40 

t-test p-value 0.838 
   

Achieved 1% HbA1c drop at 3 months 

Yes (%) 16 (47.06) 6 (15.38) 
No (%) 18 (52.94) 33 (84.62) 

Chi
2
 p-value 0.003 

SECONDARY OUTCOMES 

Weight, Kg (at baseline) 
mean (std) 85.93 (13.76) 89.97 (17.76) 

median (IQR) 87.35 (75.00 – 93.10) 90.00 (76.40 – 97.00) 
min - max 61.40 – 120.70 61.50 - 143.90 

t-test p-value 0.287 
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Characteristic Intervention (n=34) Control (n=39) 

   
Weight, Kg (at 3 months) 

mean (std) 84.63 (13.98) 89.43 (18.10) 
median (IQR) 84.40 (74.60 – 91.40) 88.80 (76.60 – 97.00) 

min - max 58.30 – 120.80 58.30 – 144.60 
t-test p-value 0.215 

   
Blood glucose level, mg/dl (at baseline) 

mean (std) 242.32 (95.12) 220.46 (103.39) 
median (IQR) 238.50 (150.00 – 309.00) 204.00 (127.00 – 313.00) 

min - max 150.00 – 431.00 84.00 – 416.00 
t-test p-value 0.353 

   
Blood glucose level, mg/dl (at 3 months) 

mean (std) 181.18 (65.12) 200.72 (87.43) 
median (IQR) 190.00 (123.00 – 219.00) 195.00 (119.00 – 264.00) 

min - max 77.00 – 323.00 45.00 – 385.00 
t-test p-value 0.288 

   
Treatment adherence SCI score, 5 (at baseline) 

mean (std) 2.23 (0.53) 2.23 (0.51) 
median (IQR) 2.18 (1.91 – 2.54) 2.18 (1.82 - 2.61) 

min - max 1.18 – 3.45 1.36 - 3.38 
t-test p-value 0.995 

   
Treatment adherence SCI score, 5 (at 3 months) 

mean (std) 3.42 (0.48) 2.52 (0.49) 
median (IQR) 3.45 (3.08 – 3.73) 2.45 (2.09 – 3.00) 

min - max 2.36 – 4.27 1.61 – 3.36 
t-test p-value < 0.0001 

   
Medication adherence Morisky score, 4 (at baseline) 

mean (std) 2.74 (1.19) 2.74 (0.99) 
median (IQR) 3 (2 – 4) 3 (2 - 3) 

min - max 0 - 4 0 - 4 
t-test p-value 0.974 

   
Medication adherence Morisky score, 4 (at 3 months) 

mean (std) 3.76 (0.55) 2.74 (1.07) 
median (IQR) 4 (4 – 4) 3 (2 – 4) 

min - max 2 – 4  0 – 4  
t-test p-value < 0.0001 

   
Diabetes self-efficacy score, 5 (at baseline) 

mean (std) 2.88 (0.43) 2.82 (0.41) 
median (IQR) 2.75 (2.50 – 3.12) 2.75 (2.62 – 3.06) 

min - max 2.37 – 3.75 1.87 – 3.62 
t-test p-value 0.576 
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Characteristic Intervention (n=34) Control (n=39) 

   
Diabetes self-efficacy score, 5 (at 3 months) 

mean (std) 3.51 (0.39) 2.68 (0.33) 
median (IQR) 3.50 (3.28 – 3.75) 2.62 (2.50 – 2.87) 

min - max 2.62 – 4.25 1.62 – 3.25 
t-test p-value < 0.0001 

   
Confidence in healthcare provider score, 5 (at baseline) 

mean (std) 2.59 (0.74) 2.44 (0.72) 
median (IQR) 2 (2 – 3) 2 (2 – 3) 

min - max 2 – 4  1 – 5  
t-test p-value 0.377 

   
Confidence in program score, 5 (at 3 months) 

mean (std) 4.21 (0.48) 4.03 (0.28) 
median (IQR) 4 (4 – 4) 4 (4 – 4) 

min - max 3 – 5  3 – 5  
t-test p-value 0.059 

   
Diabetes knowledge score, 1 (at baseline) 

mean (std) 0.35 (0.23) 0.29 (0.20) 
median (IQR) 0.33 (0.19 – 0.44) 0.25 (0.12 – 0.44) 

min - max 0.00 – 0.81 0.00 – 0.75 
t-test p-value 0.278 

   
Diabetes knowledge score, 1 (at 3 months) 

mean (std) 0.73 (0.18) 0.34 (0.21) 
median (IQR) 0.75 (0.64 – 0.87) 0.31 (0.19 – 0.50) 

min - max 0.25 – 1.00 0.00 – 0.87 
t-test p-value < 0.0001 

   
Frequency of blood glucose measurement, 5 (at baseline) 

mean (std) 2.38 (0.95) 2.28 (1.15) 
median (IQR) 2 (2 – 3) 2 (1 – 3) 

min - max 1 – 5  1 – 5  
t-test p-value 0.688 

   
Frequency of blood glucose measurement, 5 (at 3 months) 

mean (std) 3.88 (0.77) 3.21 (1.28) 
median (IQR) 4 (4 – 4) 4 (2 – 4) 

min - max 1 – 5  1 – 5  
t-test p-value 0.007 

   
Rate of regular activity, 5 (at baseline) 

mean (std) 3.76 (1.60) 3.79 (1.70) 
median (IQR) 5 (2 – 5) 5 (2 – 5) 

min - max 1 – 5  1 – 5  
t-test p-value 0.938 
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Characteristic Intervention (n=34) Control (n=39) 

   
Rate of regular activity, 5 (at 3 months) 

mean (std) 4.74 (0.86) 3.77 (1.75) 
median (IQR) 5 (5 – 5) 5 (2 – 5) 

min - max 2 – 5  1 – 5  
t-test p-value 0.004 

   
Satisfaction with follow-up and doctor communication, 5 (at baseline) 

mean (std) 2.38 (0.52) 2.27 (0.52) 
median (IQR) 2 (2 – 2.5) 2.00 (2.00 – 2.50) 

min - max 2 – 4  1.00 – 4.00  
t-test p-value 0.360 

   
Satisfaction with follow-up and doctor communication, 5 (at 3 months) 

mean (std) 4.21 (0.48) 4.03 (0.28) 
median (IQR) 4 (4 – 4) 4 (4 – 4) 

min - max 3 – 5  3 – 5  
t-test p-value 0.059 

   
Commitment score to see doctor at preset times, 5 (at baseline) 

mean (std) 1.65 (1.25) 1.59 (1.19) 
median (IQR) 1 (1 – 1) 1 (1 – 2) 

min - max 1 – 5  1 – 5  
t-test p-value 0.842 

   
Commitment score to see doctor at preset times, 5 (at 3 months) 

mean (std) 2.26 (1.67) 1.33 (0.93) 
median (IQR) 1 (1 – 4) 1 (1 – 1) 

min - max 1 – 5  1 – 5  
t-test p-value 0.006 

   
Adherence score to recording blood glucose measurement, 5 (at baseline) 

mean (std) 1.41 (1.16) 1.38 (1.02) 
median (IQR) 1 (1 – 1) 1 (1 – 1) 

min - max 1 – 5  1 – 5  
t-test p-value 0.915 

   
Adherence score to recording blood glucose measurement, 5 (at 3 months) 

mean (std) 4.09 (1.42) 2.90 (1.94) 
median (IQR) 5 (4 – 5) 2 (1 – 5) 

min - max 1 – 5  1 – 5  
t-test p-value 0.004 

   
Adherence score to medication times, 5 (at baseline) 

mean (std) 3.94 (1.20) 3.90 (1.21) 
median (IQR) 4 (4 – 5) 4 (3 – 5) 

min - max 1 – 5  1 – 5  
t-test p-value 0.878 



 

 

212 
 

Characteristic Intervention (n=34) Control (n=39) 

   
Adherence score to medication times, 5 (at 3 months) 

mean (std) 4.76 (0.78) 3.90 (1.23) 
median (IQR) 5 (5 – 5) 4 (3 – 5) 

min - max 1 – 5   1 – 5  
t-test p-value 0.001 

   
Adherence score to taking right insulin dose, 5 (at baseline) 

mean (std) 4.67 (0.52) 4.71 (0.49) 
median (IQR) 5 (4 – 5) 5 (4 – 5) 

min - max 4 – 5  4 – 5  
Missing 28 32 

t-test p-value 0.867 
   

Adherence score to taking right insulin dose, 5 (at 3 months) 
mean (std) 5 (0.00) 4.83 (0.41) 

median (IQR) 5 (5 – 5) 5 (5 – 5) 
min - max 5 – 5  4 – 5  

Missing 27 33 
t-test p-value 0.363 

   
Adherence to insulin dose adjustment based on food intake, 5 (at baseline) 

mean (std) 1.50 (0.84) 1.14 (0.38) 
median (IQR) 1 (1 – 2) 1 (1 – 1 ) 

min - max 1 – 3  1 – 2  
Missing 28 32 

t-test p-value 0.368 
   

Adherence to insulin dose adjustment based on food intake, 5 (at 3 months) 

mean (std) 2 (1.53) 1 (0.00) 
median (IQR)  1 (1 – 3) 1 (1 – 1) 

min - max 1 – 5  1 – 1  
Missing 27 33 

t-test p-value 0.134 
   

Adherence to doing follow-up tests regularly prior to baseline, 5 

mean (std) 1.21 (0.64) 1.18 (0.68) 
median (IQR) 1 (1 – 1) 1 (1 – 1) 

min - max 1 – 4  1 - 5 
t-test p-value 0.866 

   
Adherence to doing follow-up tests regularly during 3 months of trial, 5 

mean (std) 1.74 (1.05) 1.15 (0.67) 
median (IQR) 1 (1 – 2) 1 (1 – 1) 

min - max 1 – 4  1 – 5  
t-test p-value 0.008 

   
Score of diabetes awareness level, 1 (at baseline) 
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Characteristic Intervention (n=34) Control (n=39) 

mean (std) 0.43 (0.30) 0.41 (0.28) 
median (IQR) 0.5 (0.0 – 0.5) 0 (0 – 0.5) 

min - max 0 – 1  0 – 1  
t-test p-value 0.813 

   
Score of diabetes awareness level, 1 (at 3 months) 

mean (std) 0.78 (0.31) 0.44 (0.28) 
median (IQR) 1 (0.5 – 1) 0.5 (0.5 – 0.5) 

min - max 0 – 1  0 – 1 
t-test p-value < 0.0001 

   
Frequency of not suffering BG extreme increase/decrease, 5 (at baseline) 

mean (std) 2.85 (1.33) 2.92 (1.53) 
median (IQR) 3 (2 – 3.75) 3 (2 – 5) 

min - max 1 – 5  1 – 5  
t-test p-value 0.836 

   
Frequency of not suffering BG extreme increase/decrease, 5 (at 3 months) 

mean (std) 3.44 (1.31) 2.92 (1.48) 
median (IQR) 3 (3 – 5) 3 (2 – 5) 

min - max 1 – 5  1 – 5  
t-test p-value 0.119 

   
Adherence score to following healthy diet, 5 (at baseline) 

mean (std) 1.76 (1.13) 1.64 (1.18) 
median (IQR) 1 (1 – 2) 1 (1 – 2) 

min - max 1 – 4  1 – 5  
t-test p-value 0.650 

   
Adherence score to following healthy diet, 5 (at 3 months) 

mean (std) 3.35 (1.57) 2.31 (1.62) 
median (IQR) 4 (2 – 5) 1 ( 1 – 4) 

min - max 1 – 5  1 – 5  
t-test p-value 0.007 

   
Adherence score to meal times, 5 (at baseline) 

mean (std) 2.44 (1.21) 2.49 (1.29) 
median (IQR) 3 (1 – 4) 3 (1 – 4) 

min - max 1 – 5  1 – 5  
t-test p-value 0.876 

   
Adherence score to meal times, 5 (at 3 months) 

mean (std) 4.26 (0.86) 2.74 (1.35) 
median (IQR) 4 (4 – 5) 3 (1 – 4) 

min - max 1 – 5  1 – 5  
t-test p-value < 0.0001 

   
Adherence score to regular snacks, 5 (at baseline) 
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Characteristic Intervention (n=34) Control (n=39) 

mean (std) 2.03 (1.14) 2.00 (1.00) 
median (IQR) 2 (1 – 3) 2 (1 – 2) 

min - max 1 – 4  1 – 5  
t-test p-value 0.907 

   
Adherence score to regular snacks, 5 (at 3 months) 

mean (std) 3.32 (1.34) 2.21 (1.13) 
median (IQR) 4 (2 – 4) 2 (1 – 3) 

min - max 1 – 5  1 – 5  
t-test p-value < 0.0001 

   
Adherence score to carrying a strong acting sugar prior to baseline, 5 

mean (std) 2.41 (1.84) 2.10 (1.62) 
median (IQR) 1 (1 – 5) 1 (1 – 3) 

min - max 1 – 5  1 – 5  
t-test p-value 0.448 

   
Adherence score to carrying a strong acting sugar during 3 months of trial, 5 

mean (std) 2.97 (1.88) 2.41 (1.80) 
median (IQR) 2.5 (1 – 5) 1 (1 – 5) 

min - max 1 – 5  1 – 5  
t-test p-value 0.199 

   
Rate of not eating out, 4 (at baseline) 

mean (std) 2.71 (1.29) 3.08 (1.31) 
median (IQR) 3 (1 – 4) 4 (1.5 – 4) 

min - max 1 – 4  1 – 4  
t-test p-value 0.228 

   
Rate of not eating out, 4 (at 3 months) 

mean (std) 2.97 (1.27) 3.28 (1.23) 
median (IQR) 4 (2 – 4) 4 (3 – 4) 

min - max 1 – 4  1 – 4  
t-test p-value 0.292 

   
Rate of not drinking sodas or juice, 4 (at baseline) 

mean (std) 2.94 (1.10) 3.03 (0.84) 
median (IQR) 3 (2 – 4) 3 (2 – 4) 

min - max 1 – 4  2 – 4  
t-test p-value 0.717 

   
Rate of not drinking sodas or juice, 4 (at 3 months) 

mean (std) 3.53 (0.75) 2.97 (0.99) 
median (IQR) 4 (3 – 4) 3 (2 – 4) 

min - max 1 – 4  1 – 4  
t-test p-value 0.009 

   
Adherence score to strenuous activity, 5 (at baseline) 
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Characteristic Intervention (n=34) Control (n=39) 

mean (std) 1.41 (0.89) 2.00 (1.21) 
median (IQR) 1 (1 – 2) 2 (1 – 3) 

min - max 1 – 5  1 – 4  
t-test p-value 0.020 

   
Adherence score to strenuous activity, 5 (at 3 months) 

mean (std) 2.18 (1.27) 1.67 (1.11) 
median (IQR) 2 (1 – 2) 1 (1 – 2) 

min - max 1 – 5  1 – 4  
t-test p-value 0.071 

   
Confidence in ability to eat meals every 4-5 hours, 5 (at baseline) 

mean (std) 3.18 (0.80) 3.03 (0.67) 
median (IQR) 3 (2 – 3) 3 (3 – 3) 

min - max 2 – 5  1 – 4  
t-test p-value 0.382 

   
Confidence in ability to eat meals every 4-5 hours, 5 (at 3 months) 

mean (std) 3.91 (0.62) 2.85 (0.71) 
median (IQR) 4 (4 – 4) 3 (2 – 3) 

min - max 3 – 5  1 – 4  
t-test p-value < 0.0001 

   
Confidence in ability to commit to meal plan when eating with non-

diabetics, 5 (at baseline) 

mean (std) 2.88 (0.64) 2.82 (0.79) 
median (IQR) 3 (2 – 3) 3 (2 – 3) 

min - max 2 – 4  1 – 4  
t-test p-value 0.717 

   
Confidence in ability to commit to meal plan when eating with non-

diabetics, 5 (at 3 months) 
mean (std) 3.59 (0.66) 2.79 (0.73) 

median (IQR) 4 (3 – 4) 3 (2 – 3) 
min - max 2 – 5  1 – 4  

t-test p-value < 0.0001 

   
Confidence in ability to choose right foods when hungry, 5 (at baseline) 

mean (std) 2.56 (0.66) 2.67 (0.74) 
median (IQR) 2 (2 – 3) 3 (2 – 3) 

min - max 2 – 4  1 – 4  
t-test p-value 0.515 

   
Confidence in ability to choose right foods when hungry, 5 (at 3 months) 

mean (std) 3.53 (0.66) 2.62 (0.75) 
median (IQR) 4 (3 – 4) 3 (2 – 3) 

min - max 2 – 5  1 – 4  
t-test p-value < 0.0001 



 

 

216 
 

Characteristic Intervention (n=34) Control (n=39) 

   
Confidence in ability to exercise 30 mins/day, 5 (at baseline) 

mean (std) 3.35 (0.95) 3.23 (0.93) 
median (IQR) 3.5 (3 – 4) 3 (2 – 4) 

min - max 2 – 5  1 – 5  
t-test p-value 0.581 

   
Confidence in ability to exercise 30 mins/day, 5 (at 3 months) 

mean (std) 3.88 (0.88) 3.08 (0.93) 
median (IQR) 4 (3 – 4) 3 (2 – 4) 

min - max 2 – 5  1 – 4  
t-test p-value < 0.0001  

   
Confidence in ability to do something to keep blood sugar levels from 

dropping during exercise, 5 (at baseline) 

mean (std) 3.06 (0.74) 2.92 (0.53) 
median (IQR) 3 (3 – 3) 3 (3 – 3) 

min - max 2 – 5  2 – 4  
t-test p-value 0.366 

   
Confidence in ability to do something to keep blood sugar levels from 

dropping during exercise, 5 (at 3 months) 
mean (std) 3.47 (0.61) 2.85 (0.54) 

median (IQR) 3 (3 – 4) 3 (3 – 3) 
min - max 2 – 5  2 – 4  

t-test p-value < 0.0001 

   
Confidence in ability to know what to do at times of extreme increase or 

decrease of blood sugar levels, 5 (at baseline) 

mean (std) 2.76 (0.65) 2.51 (0.64) 
median (IQR) 3 (2 – 3)  2 (2 – 3) 

min - max 2 – 4  2 – 5  
t-test p-value 0.102 

   
Confidence in ability to know what to do at times of extreme increase or 

decrease of blood sugar levels, 5 (at 3 months) 
mean (std) 3.41 (0.66) 2.41 (0.55) 

median (IQR) 3.5 (3 – 4) 2 (2 – 3) 
min - max 2 – 4  2 – 4  

t-test p-value < 0.0001 

   
Confidence in ability to know when it is necessary to see the doctor, 5 (at 

baseline) 

mean (std) 2.53 (0.79) 2.51 (0.64) 
median (IQR) 2 (2 – 3) 2 (2 – 3) 

min - max 1 – 4  1 – 4  
t-test p-value 0.921 
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Characteristic Intervention (n=34) Control (n=39) 

Confidence in ability to know when it is necessary to see the doctor,5 (at 3 

months) 
mean (std) 3.06 (0.81) 2.26 (0.50) 

median (IQR) 3 (2 – 4) 2 (2 – 3) 
min - max  2 – 4  1 – 3  

t-test p-value < 0.0001 
   

Confidence in ability to control diabetes so that it does not stop you from 

doing what you like, 5 (at baseline) 

mean (std) 2.71 (0.63) 2.90 (0.64) 
median (IQR) 3 (2 – 3) 3 (2 – 3) 

min - max  2 – 4  2 – 4  
t-test p-value 0.203 

   
Confidence in ability to control diabetes so that it does not stop you from 

doing what you like, 5 (at 3 months) 
mean (std) 3.24 (0.50) 2.62 (0.49) 

median (IQR) 3 (3 – 4) 3 (2 – 3) 
min - max  2 – 4  2 – 3  

t-test p-value < 0.0001 

   
Confidence in ability to control diabetes and avoid its complications, 5 (at 

baseline) 

mean (std) 2.59 (0.66) 2.77 (0.63) 
median (IQR) 3 (2 – 3) 3 (2 – 3) 

min - max  1 – 4  2 – 4  
t-test p-value 0.233 

   
Confidence in ability to control diabetes and avoid its complications, 5 (at 3 

months) 

mean (std) 3.24 (0.55) 2.54 (0.55) 
median (IQR) 3 (3 – 4) 3 (2 – 3) 

min - max  2 – 4  2 – 4  
t-test p-value < 0.0001 

   
Not admitted to hospital or ER in last 3 months (at baseline) 

Yes (%) 30 (88.24) 34 (87.18) 
No (%) 4 (11.76) 5 (12.82) 

Fisher p-value
1
 1.000 

   
Not admitted to hospital or ER in last 3 months (at 3 months) 

Yes (%) 34 (100) 35 (89.74) 
No (%) 0 (0.00) 4 (10.26) 

Fisher p-value
1
 0.118 

   
Checked blood glucose at least once per week prior to baseline 

Yes (%) 4 (11.76) 6 (15.38) 
No (%) 30 (88.24) 33 (84.62) 
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Characteristic Intervention (n=34) Control (n=39) 

Fisher p-value
1
 0.742 

   
Checked blood glucose at least once per week prior during 3 months of trial 

Yes (%) 29 (85.29) 26 (66.67) 
No (%) 5 (14.71) 13 (33.33) 

Chi
2
 p-value 0.065 

   
Walked at least 30mins/day prior to baseline 

Yes (%) 13 (38.24) 18 (46.15) 
No (%) 21 (61.76) 21 (53.85) 

Chi
2
 p-value 0.495 

   
Walked at least 30mins/day during 3 months of trial 

Yes (%) 26 (76.47) 20 (51.28) 
No (%) 8 (23.53) 19 (48.72) 

Chi
2
 p-value 0.026 

   
Generally satisfied with program (at 3 months) 

Yes (%) 34 (100) 39 (100) 
No (%) 0  0 

Chi
2
 p-value NA 

   
Thought the program improved hospital reputation (at 3 months) 

Yes (%) 34 (100) 39 (100) 
No (%) 0 0 

Chi
2
 p-value NA 

   
Smoker at baseline 

Yes (%) 10 (29.41) 6 (15.38) 
No (%) 24 (70.59) 33 (84.62) 

Chi
2
 p-value 0.148 

   
Reduced or stopped smoking (at 3 months) 

Yes (%) 8 (80.00) 3 (50.00) 
No (%) 2 (20.00) 3 (50.00) 

Missing (%) 24 (70.59) 33 (84.61) 
Fisher p-value

1 0.299 
   

Saw doctor at regular rate prior to baseline 

Yes (%) 9 (26.47) 11 (28.21) 
No (%) 25 (73.53) 28 (71.79) 

Chi
2
 p-value 0.868 

   
Saw doctor at regular rate during 3 months of trial 

Yes (%) 13 (38.24) 7 (17.95) 
No (%) 21 (61.76) 32 (82.05) 

Chi
2
 p-value 0.053 
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Characteristic Intervention (n=34) Control (n=39) 

Not careless taking medication (at baseline) 

Yes (%) 21 (61.76) 21 (53.85) 
No (%) 13 (38.24) 18 (46.15) 

Chi
2
 p-value 0.495 

   
Not careless taking medication (at 3 months) 

Yes (%) 31 (91.18) 21 (53.85) 
No (%) 3 (8.82) 18 (46.15) 

Chi
2
 p-value < 0.0001 

   
Did not forget to take medications on time prior to baseline 

Yes (%) 15 (44.12) 18 (46.15) 
No (%) 19 (55.88) 21 (53.85) 

Chi
2
 p-value 0.862 

   
Did not forget to take medications on time during 3 months of trial 

Yes (%) 32 (94.12) 18 (46.15) 
No (%) 2 (5.88) 21 (53.85) 

Chi
2
 p-value < 0.0001 

   
Aware of side effects of medications (at baseline) 

Yes (%) 2 (5.88) 2 (5.13) 
No (%) 32 (94.12) 37 (94.87) 

Fisher p-value
1
 1.000 

   
Aware of side effects of medications (at 3 months) 

Yes (%) 14 (41.18) 1 (2.56) 
No (%) 20 (58.82) 38 (97.44) 

Chi
2
 p-value < 0.0001 

   
Did not stop medication when feeling bad prior to baseline 

Yes (%) 29 (85.29) 35 (89.74) 
No (%) 5 (14.71) 4 (10.26) 

Fisher p-value
1
 0.725 

   
Did not stop medication when feeling bad during 3 months of trial 

Yes (%) 33 (97.06) 35 (89.74) 
No (%) 1 (2.94) 4 (10.26) 

Fisher p-value
1
 0.363 

   
Did not stop medication when feeling better prior to baseline 

Yes (%) 28 (82.35) 33 (84.62) 
No (%) 6 (17.65) 6 (15.38) 

Chi
2
 p-value 0.795 

   
Did not stop medication when feeling better during 3 months of trial 

Yes (%) 32 (94.12) 33 (84.62) 
No (%) 2 (5.88) 6 (15.38) 
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Characteristic Intervention (n=34) Control (n=39) 

Fisher p-value
1
 0.271 

   
Aware of diabetes complications (at baseline) 

Yes (%) 16 (47.06) 13 (33.33) 
No (%) 18 (52.94) 26 (66.67) 

Chi
2
 p-value 0.232 

   
Aware of diabetes complications (at 3 months) 

Yes (%) 32 (94.12) 17 (43.59) 
No (%) 2 (5.88) 22 (56.41) 

Chi
2
 p-value < 0.0001 

   
Aware of diabetes follow-up tests (at baseline) 

Yes (%) 6 (17.65) 4 (10.26) 
No (%) 28 (82.35) 35 (89.74) 

Fisher p-value
1
 0.499 

   
Aware of diabetes follow-up tests (at 3 months) 

Yes (%) 28 (82.35) 5 (12.82) 
No (%) 6 (17.65) 34 (87.18) 

Chi
2
 p-value < 0.0001 

   
Performed daily foot checks prior to baseline 

Yes (%) 26 (76.47) 27 (69.23) 
No (%) 8 (23.53) 12 (30.77) 

Chi
2
 p-value 0.489 

   
Performed daily foot checks during 3 months of trial 

Yes (%) 34 (100) 31 (79.49) 
No (%) 0  8 (20.51) 

Fisher p-value
1
 0.006 

   
Aware of type of diabetes (at baseline) 

Yes (%) 0  2 (5.13) 
No (%) 34 (100) 37 (94.87) 

Fisher p-value
1 0.495 

   
Aware of type of diabetes (at 3 months) 

Yes (%) 3 (8.82) 2 (5.13) 
No (%) 31 (91.18) 37 (94.87) 

Fisher p-value
1 0.659 

   
Did not suffer a diabetic coma in last 3 months prior to baseline 

Yes (%) 29 (85.29) 34 (87.18) 
No (%) 5 (14.71) 5 (12.82) 

Fisher p-value
1
 1.000 

   
Did not suffer a diabetic coma during 3 months of trial 
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Characteristic Intervention (n=34) Control (n=39) 

Yes (%) 34 (100) 36 (92.31) 
No (%) 0 (0) 3 (7.69) 

Fisher p-value
1
 0.243 

   
Received help from family members at home prior to baseline 

Yes (%) 18 (52.94) 22 (56.41) 
No (%) 16 (47.06) 17 (43.59) 

Chi
2
 p-value 0.766 

   
Received help from family members at home during 3 months of trial 

Yes (%) 23 (67.65) 22 (56.41) 
No (%) 11 (32.35) 17 (43.59) 

Chi
2
 p-value 0.325 

Satisfied with diabetes control (at baseline) 

Yes (%) 4 (11.76) 5 (12.82) 
No (%) 30 (88.24) 34 (87.17) 

Fisher p-value
1 1.000 

   
Satisfied with diabetes control (at 3 months) 

Yes (%) 14 (41.18) 8 (20.51) 
No (%) 20 (58.82) 31 (79.49) 

Chi
2
 p-value

 0.055 
   

Did not suffer extreme increase/decrease in blood sugar levels prior to 

baseline 

Yes (%) 6 (17.65) 11 (28.21) 
No (%) 28 (82.35) 28 (71.79) 

Chi
2
 p-value

 0.287 
   

Did not suffer extreme increase/decrease in blood sugar levels during 3 

months of trial 

Yes (%) 12 (35.29) 11 (28.21) 
No (%) 22 (64.71) 28 (71.79) 

Chi
2
 p-value

 0.515 
   

Aware of healthy diet (at baseline) 

Yes (%) 16 (47.06) 15 (38.46) 
No (%) 18 (52.94) 24 (61.54) 

Chi
2
 p-value

 0.459 
   

Aware of healthy diet (at 3 months) 
Yes (%) 34 (100) 24 (61.54) 
No (%) 0 15 (38.46) 

Chi
2
 p-value

 
< 0.0001 

   
Comfortable with body weight (at baseline) 

Yes (%) 16 (47.06) 16 (41.03) 
No (%) 18 (52.94) 23 (58.97) 
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Characteristic Intervention (n=34) Control (n=39) 

Chi
2
 p-value

 0.604 
   

Comfortable with body weight (at 3 months) 
Yes (%) 21 (61.76) 16 (41.03) 
No (%) 13 (38.24) 23 (58.97) 

Chi
2
 p-value

 0.077 
   

Avoided eating out prior to baseline 

Yes (%) 14 (41.18) 24 (61.54) 
No (%) 20 (58.82) 15 (38.46) 

Chi
2
 p-value

 0.082 
   

Avoided or stopped eating out during 3 months of trial 

Yes (%) 18 (52.94) 28 (71.79) 
No (%) 16 (47.06) 11 (28.21) 

Chi
2
 p-value

 0.096 
   

Avoided drinking juice or soda prior to baseline 

Yes (%) 15 (44.12) 14 (35.90) 
No (%) 19 (55.88) 25 (64.10) 

Chi
2
 p-value

 0.474 
   

Avoided or stopped drinking juice or soda during 3 months of trial 

Yes (%) 22 (64.71) 15 (38.46) 
No (%) 12 (35.29) 24 (61.54) 

Chi
2
 p-value

 
0.025 

   
Aware of physical activity benefits (at baseline) 

Yes (%) 16 (47.06) 18 (46.15) 
No (%) 18 (52.94) 21 (53.85) 

Chi
2
 p-value

 0.938 
   

Aware of physical activity benefits (at 3 months) 

Yes (%) 32 (94.12) 22 (56.41) 
No (%) 2 (5.88) 17 (43.59) 

Chi
2
 p-value

 
< 0.0001 

   
POST INTERVENTION ITEMS   

Effect of diabetes on daily life, improvement score at 3 months, 5 

mean (std) 3.92 (1.55) 1.46 (1.14) 
median (IQR) 5 (4 – 5) 1 (1 – 1) 

min - max  1 – 5  1 – 5  
Missing 8 15 

t-test p-value < 0.0001 

   
Having difficulty monitoring diabetes, improvement score at 3 months, 5 

mean (std) 4.35 (1.40) 1.96 (1.56) 
median (IQR) 5 (5 – 5) 1 (1 – 3) 
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Characteristic Intervention (n=34) Control (n=39) 

min - max  1 – 5  1 – 5  
Missing 11 12 

t-test p-value < 0.0001 

   
Suffering diabetes complications, improvement score at 3 months, 5 

mean (std) 3.54 (1.50) 1.47 (1.05) 
median (IQR) 4 (2 – 5) 1 (1 – 1) 

min - max  1 – 5  1 – 5  
Missing 6 7 

t-test p-value < 0.0001 

   
Feelings about having diabetes, improvement score at 3 months, 5 

mean (std) 3.96 (1.43) 1.80 (1.30) 
median (IQR) 5 (3 – 5) 1 (1 – 2) 

min - max  1 – 5  1 – 5  
Missing 11 9 

t-test p-value < 0.0001 

Greatest concern about having diabetes, improvement score at 3 months, 5 

mean (std) 4.06 (1.44) 1.70 (1.26) 
median (IQR) 5 (3 – 5) 1 (1 – 2) 

min - max  1 – 5  1 – 5  
Missing 3 6 

t-test p-value < 0.0001 

   
Level of diabetes knowledge/care,  improvement score at 3 months, 5 

mean (std) 4.77 (0.62) 2.87 (1.42) 
median (IQR) 5 (5 – 5) 3 (1 – 4) 

min - max  2 – 5  1 – 5  
Missing 3 16 

t-test p-value < 0.0001 

   
Things wished to learn about diabetes, improvement score at 3 months, 5 

mean (std) 4.87 (0.34) 3.55 (1.10) 
median (IQR) 5 (5 – 5) 4 (3 – 4) 

min - max  4 – 5  1 – 5  
Missing 3 17 

t-test p-value < 0.0001 

   
Read information booklet during 3 months of trial 

Yes (%) 30 (88.24) 20 (51.28) 
No (%) 4 (11.76) 19 (48.72) 

Chi
2
 p-value

 
0.001 

*Chi2: chi-square test; std: standard deviation; IQR: interquartile range; min: 
minimum; max: maximum; NA: not available; ER: Emergency room; BG: Blood glucose 
1 Use of exact Fisher test. 50% of the cells have expected counts less than 5 and 
hence, chi-square may not be a valid test. 

 


