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Abstract 
Diabetes is a chronic disease among the general population of Bangladesh with 
exponential progress throughout the most recent years. mHealth can be a 
proficient method to help curb this rise and improve the quality of life of patients 
like developed countries. The purpose of this pilot study is to assess the 
acceptability of mHealth services among diabetic patients in Bangladesh. Data 
were collected from 75 valid participants from Bangladesh Institute of Research 
and Rehabilitation in Diabetes, Endocrine and Metabolic Disorders (BIRDEM), 
using a non-probability convenient sampling. A face to face survey was 
conducted for each participant. Data were analyzed using SPSS 22.0. Results 
found a significant number of participants preferred receiving phone calls (85%, 
p=.014) rather than SMS (15%) reminders for mHealth interventions. 73.33% 
of the participants even agreed to take part in such cash incentive intervention. 
The findings will provide useful information for the mHealth providers and 
policy makers. 
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INTRODUCTION 

Diabetes is a non communicable disease emerged as a major public health problem ranking as a leading 
causes of a variety of disabling, life-threatening, and expensive complications worldwide. Approximately 
425 million people worldwide have diabetes and 82 million people in the SEA Region; by 2045, this will 
expected to rise 151 million (IDF, 2017) . Globally, the prevalence of diabetes was 8.4% in 2017 and 
estimated to reach 9.9% in 2045 (Cho et al., 2018) and more than 80% of people suffering diabetes are 
living especially in low-and-middle income countries (LMICs) (Akter, Rahman, Abe, & Sultana, 2014; 
IDF, 2017). Current estimates in Southeast Asia indicated that 8.2% of the adult population, or 72.1 
million people have diabetes, which is estimated to reach 123 million by 2035 due to rapid urbanization, 
lifestyle changes and increasing life expectancy. Almost half of the people having diabetes in this region 
remain undiagnosed, and additionally, there were pre-diabetes among 24.3 million people that will rise 
to 38.8 million by 2035 (IDF, 2017). Diabetes Mellitus (DM) is the foremost cause of global burden of 
diseases (Yach, Hawkes, Gould, & Hofman, 2004) with a severe impact on the global economy and well 
documented adverse effects on the quality life; frequent hospitalization, premature deaths and difficulties 
in adhering to multiple drug therapies (Vervloet et al., 2011). In 2016, this chronic disease caused an 
estimated 1.6 million deaths worldwide (WHO, 2018). On the other hand, the proper treatment of 
diabetes can lead to a normal longevity (Eljil, Qadah, & & Pasquier, 2016).  
Bangladesh with 167.65 million populations, is one of the countries with the utmost diabetes population 
in the world. In Bangladesh, the International Diabetes Federation (IDF) estimated 8.0 million peoples 
suffering from diabetes and nearly the same number with undetected diabetes and expected to reach 
double by 2025 (IDF, 2018). Prevalence of diabetes increased substantially from 4% in 1990 to 10% in 2011 
and is projected to reach 13% by 2030 in Bangladesh like many developing countries (Saquib, Saquib, 
Ahmed, Khanam, & Cullen, 2012).  Bangladesh's health systems are multifaceted social systems with 
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different backgrounds, culture, experiences and values (M Rakibul Hoque, Bao, & Sorwar, 2017). 
According to IDF (2017), a poor health care facility in a developing country like Bangladesh has a 6.9% 
prevalence of diabetes and is estimated to increase by more than 50% by the next 15 years, enlisting 
Bangladesh as the 8th highest diabetic populous country in the world. It is estimated that by 2030, 
Bangladesh will be the 6th country in the IDF SEA region in the world in terms of population living with 
diabetes, which will challenge its health system to meet its population’s demands (IDF, 2017). This 
alarming rise in diabetes among the general population of Bangladesh makes it essential to teach the 
crowds and help improve the quality life of patients already diagnosed especially from low and middle 
socio-economic countries. 
A recent study by Islam et al. (2017) found $160 per household expenditures for diabetes care in 
Bangladesh. It is therefore expected that the increasing incidence of diabetes will have overwhelming 
social and economic impacts on the country's overburdened healthcare systems.  However, the main 
challenge is to ensure adequate self-management and patient education to avoid complications of these 
diseases in developing countries, Bangladesh in particular  (Gallant, Spitze, & Prohaska, 2007). 
To overcome these problems, mHealth is the fast becoming an exciting new medical prospect with 
particular potential benefits for patients receiving better quality care in low and middle-income countries 
(Hossain, Yokota, Sultana, & Ahmed, 2018).  
mHealth, based on the most omnipresent and widely accepted technology, offers an unprecedented 
opportunity to access healthcare, emergency medical services, health  education, real-time treatment, in-
home self-health monitoring, self-management and behavioral interventions for such chronic conditions 
in many resource poor settings through user-friendly, low-cost, high-reach and versatile applications 
(Quaosar, Hoque, & Bao, 2018). Researchers have shown that individuals are more receptive and positive 
towards mHealth by improving patient self-management of long-term diseases through therapy 
adjustments, support messages, medication and appointment reminders  in developed countries 
(Hamine, Gerth-Guyette, Faulx, Green, & Ginsburg, 2015). On the other hand, it is revealed that there are 
several mitigating factors which influence communication patterns using mHealth technologies, 
including: information sharing, ergonomic, mobility and system design (Luppicini & & Aceti, 2011). 
The use of Information and Communication Technology (ICT) in the health sector is very limited in 
Bangladesh, though its usage  will make a significant contribution to the improvement of health sector 
and change the present scenario (M. R. Hoque, Albar, & & Alam, 2016). Although the majority of the 
population with a low socio-economic status, mobile phone and internet usages in Bangladesh has 
increased significantly over the past two decades with 158.438 million active mobile subscribers and 
92.061 million internet users (BTRC, 2019a, 2019b). In addition, nearly, 80% have mobile phone 
subscriptions and a calculated 13.8% an annual growth rate, and about 8.2 million are smartphone users 
in Bangladesh (BTRC, 2018). Therefore the penetration of the smartphone and internet usages provide the 
opportunities to make alignment of mobile phone with healthcare delivery system (Bao, Hoque, & Wang, 
2017). 
The aim of this study was to assess the acceptability of using effective mHealth based behavioral 
interventions among diagnosed diabetic patients in order to help improving their health knowledge, self-
management and overall quality of life. 
 
MATERIALS AND METHODS 
Data collection process 

This pilot study was carried out among outdoor patients in  BIRDEM, the only specialized General 
Hospital for the treatment of innumerable diabetic patients in Dhaka, Bangladesh where 3,000 patients 
are treated in the outside department every day. The questionnaire was divided into two parts. Part A 
contains benchmark information regarding diabetic patients and part B contains benchmark information 
and acceptability towards mHealth based behavioral interventions. Initially, an English version 
questionnaire was developed and later translated into Bengali by a skilled professional translator in order 
to get the accurate opinions from the participants.  
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Data were collected from January 15, 2019 to February 20, 2019. A well-trained interviewers consist of 
four members who were recruited for collecting the data for this study. A total of 90 patients were 
approached initially. Among them, 80 participants (88.88%) expressed their willingness to participate in 
mHealth based interventions. 5 patients were ineligible to participate. So, data were collected from 75 
valid respondents with type 1 and 2 diabetes using non-probability convenient sampling method, which 
is recognized as cost-effective, efficient and commonly used in IS research. Each participant was initially 
evaluated by data collectors for the eligibility criterion for participation in the study contained that 
participants were (below or above 50) outdoor patient pertaining to diabetic disease and patient or any 
household member had a personal smart phone. Data were collected via self-administered questionnaire 
survey. On the basis of the pilot study questionnaire of Price et al. (2013) , this study designed and 
modified the questionnaire as the requirements of the pilot study to maintain and outline the major 
questions. For each interview, an estimated 5 to 10 minutes were taken. All respondents were given 
consent forms and information sheets, which explained the purpose of the study, functions, features and 
adequate information about mHealth. In addition, informed written consent was obtained from 
participants and the confidentiality and anonymity were ensured in this study.  
 
Data analysis 
Statistical analysis was conducted using SPSS version 22.0 where means and standard deviations for 

continuous variables and categorical proportions were calculated. Furthermore, the Chi square test was 

used to derive the p-values to identify the significance of association. 

 
RESULTS 
A total of 75 valid patients participated in our study with 45 (60%) males and 30 (40%) females having a 
mean prevalence age of 52.92 with standard deviation 7. 254. Out of 75 patients, there were 62% type1 
and 38% type 2 male patients with 84.44% family history as compared to 43% type1 and 57% type 2 
female patients with 60% family history. Type1 male patient 28/41 (68.29%) is comparatively higher than 
type1 female patients 13/41 (31.71%). For both type1 and type 2, the number of older patients are higher 
than younger patients. Among total number of diabetic patients, 65/75 (86.66%) checked their blood 
sugar levels. As shown by Table 1, 40/45 (88.88%) of male patients did this a little more often than 25/30 
(83.33%) female patients which was found to be statistically significant (p = 0.004), while those over the 
age of 50 (40/45, 88.88%) were more vigilant about their sugar levels than their younger counterparts 
(25/30, 83.33%) which was statistically insignificant (p = 0.133). On the other hand, male patients are 
higher and more active than female patients to check their sugar frequently. Older patients were found to 
have checking sugar more frequently compared to their younger counterparts. 
Besides, out of 75 patients, 93.33% (70/75) of total patients go for a checkup to a doctor. 93.33% (42/45) of 
male reported that they go for a check up to a doctor whereas 93.33% (28/30) female go for a check up to 
a doctor which is statistically significant (p=0.028). But older patients (43/45, 95.55%) were found to go 
for a check up to a doctor than younger patients (27/30, 90%) which is statistically insignificant (p=0.083). 
Instead, male patients are more spirited and higher than female patients to checkup frequently to a 
doctor. Older patients were more attentive and frequent for checking up to a doctor compared to their 
younger counterparts. On the other hand, male patients are more dependent on medicines than insulin 
and others for their diabetes management. Moreover, older patients are higher than younger and were 
found to be more serious to manage their diabetes by Insulin, medicines and others. Of the 75 patients 
selected for the study, 65/75 (86.66%) reported that they exercised regularly having a significantly higher 
male to female ratio (40/45, 88.88% of all male’s vs 25/30, 83.33% of all females; p=.083). Besides, Older 
patients (40/45, 88.88%) were found to have more exercise than younger patients (25/30, 83.33%; p=.133). 
50/75, 66.66% of the people, from the total sample, constituted smokers who had a male predominance 
(45/45, 100% male vs 5/30, 16.66% female). Results revealed that older patients (38/45, 84.44%) were 
more smokers as compared to their younger counterparts (12/30, 40%) at the significant level (p = 0.050). 
Only (15/75, 20%) of the sample reported that they drank alcohol with a significantly higher male to 
female ratio (12/45, 26.66% of all male vs 3/30, 10% of all female, p=.083). Also, younger patients (10/30, 
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33.33%) were found to have more alcohol than older patients (5/45, 11.11%; p=.908). 70/75, 93.33% 
people in our sample reported that they ate balanced diet with a significantly higher male to female ratio 
(43/45, 95.55% of all male’s vs 27/30, 90% of all females; p=.050). Likewise, Older patients (44/45, 
97.77%) were found to have more balanced diet than younger patients (26/30, 86.66%; p=.083). 
 
  TABLE 1: BENCHMARK INFORMATION REGARDING DIABETIC PATIENTS 

Items Categories Total Male Female 
p- 
Value 

Age 
p- 
Value 

      <50 ≥50  

Gender 75 45(60%) 30 (40%)  
30 
(35.7%) 

45 
(53.6%) 

 

Diabetes Type 
Type 1 

75 
28 (62%) 13 (43%)  19 (63%) 22 (49%)  

Type 2 17 (38%) 17 (57%)  11 (37%) 23 (51%)  

Diabetic 
patients in 
family 

 56 
38 
(84.44%) 

18 (60%)  21 (70%) 
35 
(77.77%) 

 

Patients who 
checked sugar 

 
65 (86.66% 
of total 
diabetics) 

40 
(88.88% 
of males) 

25 
(83.33% 
of 
females ) 

0.004 
25 
(83.33%) 

40 
(88.88%) 

.133 

Frequency of 
Checking 
sugar 

Daily 

65 

8 9  2 5  

Weekly 20 10  5 10  

Monthly 10 5  15 23  

Hardly 2 1  3 2  

Patients who 
go to a doctor 
for checkup 

 
70 (93.33% 
of total 
patients 

42 
(93.33% 
of males) 

28 
(93.33% 
of 
females) 

0.028 27 (90%) 
43 
(95.55%) 

0.083 

Frequency of 
checkup 

Weekly 

70 

2 2  1 5  

Monthly 30 18  20 27  

Bi-annually 4 0  2 4  

Random 4 6  2 5  

Hardly 2 2  2 2  

Management 
of Diabetics 

Insulin 

75 

10 10  10 15  

Medicines 30 18  17 25  

Others 5 2  3 5  

SMS Language 
Preferences 

Bengali 
75 

39 28  24 41  

English 6 2  6 4  

Relatives 
preferred 
Language 

Bengali 
75 

42 28  27 43  

English 3 2  3 2  

Exercise 

One time in 
a day 

65 

25 15 

.083 

15 30 

.133 More than 
one time in 
a day 

15 10 10 10 

Smoking habit  50 45 5 0.000 12 38 0.050 

Habit of 
Alcohol 

 15 12 3 0.083 10 5 0.908 
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Balanced Diet  70 43 27 0.050 26 44 0.083 

 

All the 90 participants had easy access to cell phones but 66.66% (60/90) of them had their own personal 
cell phones while the rest (33.33%, 30/90) opted for close relatives (more commonly a son or other close 
relatives) who owned it. 91.66% (55/60) of personal cell phone users knew how to make a call while 
63.33% (38/60) could SMS. 86.66% (39/45) of male and 93.33% (28/30) of female patients preferred 
Bengali and 13.33% (6/45) of male and 6.66% (2/30) of female patients preferred English as the language 
of SMS. On the other side, older and younger patients also prefer Bengali language more for SMS but 
older patients were found to be larger than youngers. As shown in Table 2, it was explored that nearly all 
the relatives (30/30, 100%) who owned a cellphone could call regardless of age and gender and 80% 
(24/30) could send SMS with Bengali or English as a more preferred medium of language. 
Almost, all the participants (88.88%, 80/90) stated willingness to participate in mHealth based 
intervention. Whereas, a statistically significant number (p = 0.014) of them preferred receiving phone call 
reminders (68/80, 85%) rather than SMS (12/80, 15% with p=.655) reminders for these interventions. As 
indicated in Table 2, male participants of our study were more welcoming towards Call and SMS being 
used as the mode of intervention as compared to females, who preferred the calling option, and this 
relationship was found to be statistically significant (p = 0.014). 66.66% (50/75) of the patients reported 
that they would like to receive SMS/call reminders in morning hours whereas, evening call/SMS are 
preferred by 33.33% (25/75) of the patients. Comparatively females are more welcoming towards 
morning call/SMS interventions. While those who are higher than the age of 50 were more sympathetic 
towards morning interventions. On the other hand, evening interventions were more concerned by those 
who are less than the age of 50. Introduction of a cash incentive was agreeable to 73.33% (55/75) of the 
total participants with a nearly identical ratio for male to female holding cell phone (94.87% vs 85.71%) 
and also with a significantly higher for those above 50 and under 50 (100% vs 77.27%). 
 

TABLE 2: BENCHMARK INFORMATION AND ACCEPTABILITY TOWARDS MHEALTH 

Items Categories Total Male Female 
p-
value 

Age 
p- 
value 

      <50 ≥50  

Patients 
with 
Cellphone 

 60 39 21  22 38  

Patients who 
can call with 
their 
cellphone 

 
55 
(91.66%) 

37 (94.9% 
) 

18 (85.71%) 0.002 
21/22 
(95.45%) 

34 
(89.47%) 

0.299 

Patients who 
can SMS 
with their 
cell phones 

 
38 
(63.33%) 

27 
(69.23%) 

11 (52.38%) 0.002 
20/22 
(90.90%) 

18 
(47.37%) 

0.050 

Relatives 
with 
Cellphone 

 30 18 12  13 17  

Relatives 
who can call 
with their 
cell-phone 

 
30 
(100%) 

18 12  13 17  

Relatives 
who can 
SMS with 

 24 (80%) 
12 
(66.66% ) 

12 (100%) 0.015 
10 
(76.92%) 

14 
(82.35%) 

0.419 
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their 
cellphone 

Patients 
willing to 
participate 
in the study 

 80 
50 
(62.5%) 

30 (37.5%) 0.011 25 55 0.003 

Intervention 
of choice in 
mHealth 

Patients 
who wanted 
call for 
mHealth 
services 

68 (85%) 

43 (86% 
male 
prefer 
call) 

25 (83.33% 
female 
prefer call) 

0.014 22 (88%) 
46 
(83.63%) 

0.044 

Patients 
who wanted 
SMS for 
mHealth 
services 

12 (15%) 

7 (14% 
male 
prefer 
SMS) 

5 (16.66% 
female 
prefer 
SMS) 

0.655 3 (12%) 9 (16.36%) 0.371 

Call/SMS 
intervention 
time 

Morning 50 22 28  17 33  

Evening 25 23 2  13 12  

Cash 
Incentives 
for mHealth 
services 

 
55 
(73.33%) 

37 
(94.87% 
of male 
with cell 
phone) 

18 (85.71% 
of female 
with cell 
phone) 

0.008 

17 
(77.27% 
below 
50) 

38 (100% 
above 50) 

0.063 

 
 
DISCUSSION 
mHealth is a new system of public health services adopted throughout the world. In the developed 
world, mHealth continually provides the right healthcare system for the right patients at any time and 
place to improve the ability to diagnose, treat and track many chronic diseases through remote wireless 
communication as well as modern technological equipment related to ICT (Dwivedi, Shareef, Simintiras, 
Lal, & Weerakkody, 2016). Their efficacy on the ground in the developing countries is still debatable due 
to the lack of adequate randomized clinical trials in these countries. This is why we conducted this pilot-
based study to assess the effects and feasibility of mHealth-based behavioral intervention on diabetic 
patients arriving at a general hospital in Bangladesh. According to ITU (2017) , the mobile phone 
penetration rates will hit 98.7 % in developing nations, up from 2016's 96.3% and suggesting that next 
year all-but the world's least developed nations will reach more than one subscription per person. Even 
in the least-developed nations, penetration rate is at 70.4 % and rising. Bangladesh has one of the 
emerging mobile and telecommunication technology sector of the countries in Southeast Asia (BBS, 2018). 
As for Bangladesh, there are over six leading cellphone operators with 158.438 million subscribers with 
nearly every household having one active mobile phone regardless of socio-economic status (BTRC, 
2019b).  
The use of these mobile phones is already on the rise in Bangladesh, particularly in financial services. 
With 67.51 million registered clients subscribing to mobile financial services by 7.1% total transaction in 
2018, an 8.71 million and 2.2% growth respectively was reported compared to 2017 (BB, 2018). Based on 
IT infrastructure, Bangladesh telecommunication networks have provided the opportunities for 
innovating cost efficient and prompt Mobile Financial Services (MFS), especially for the underserved, 
unserved, un-banked/under-banked and low income group of population. Study reported that each 
household had at least one member with a cell phone, and the patient owned a mobile by him or herself 
in nearly two-thirds of the cases.  BBS (2018)   also reported the similar accessibility of active mobile 
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phones in different parts of the city among each study household participants. These findings favor the 
possibility of mHealth-based interventions in all socio-economic classes in Bangladesh with the basic 
foundation of mHealth available throughout Bangladesh. 
The prevalence of diabetes mellitus among both genders was very high in our study. That’s why most 
patients were in favor inducing behavioral interventions based on mHealth for their self-management in 
future. These findings are reasoned to many other studies carried out in developed countries where 
patients felt a sense of reassurance with these programs. Price et al. (2013) study reported positive 
willingness among low socio-economic Hispanic participants to participate in mHealth services for 
chronic diseases. Likewise, a study conducted by Cleland, Caldow, and Ryan (2007) found that the 
attitudes of asthma patients for using mobile phone based monitoring was positive as well. 
Another study reported high acceptability levels for mHealth services among patients with heart failure, 
implantable cardioverter defibrillators (ICD) and hypertension (HTP) respectively (Bostock et al., 2009; 
Seto et al., 2010). Despite such favorable responses, researchers explored that mHealth services for self-
management among diabetic patients declined over time due to lack of clinicians' knowledge and interest 
(Peel, Douglas, & Lawton, 2007). Clinicians  expressed disquiets to increase the workload by these 
mHealth services as well (Marzegalli et al., 2008). mHealth were more acceptable towards male 
participants compared to female participants. This may be, because of male participants were less 
attentive to their illness, whereas females showed much better self-management. 
This study found that phone call was the utmost preferred medium of communication for interventional 
studies compared to SMS services due to low literacy rate among the general population of Bangladesh. 
A study found that Polio monitoring through SMS, phone call response rate was higher as compared to 
SMS due to lack of time to reply, non-interest, mobile phone problems and many other reasons (Kazi, 
Murtaza, Khoja, Zaidi, & Ali, 2013). Another study also found similar complaints about mobile phone 
problems and illiteracy  (Mohammed et al., 2012). It was also noted that call based interventions of choice 
in mHealth were more acceptable by older participants than younger counterparts. The difference was 
found to be statistically significant (p = 0.044) due to the fact that older patients in Bangladesh are 
reluctant to read SMS on phone due to illiteracy and trust. Likewise, they prefer to talk directly to 
physicians for better understanding and additional information.  
Participants were more likely to receive morning call/SMS reminders with very few preferring the 
evening timings. A study found the contrary with many participants willing to receive reminders in the 
evening than morning timings (Kazi et al., 2013). Another study also reported similar findings with 
timing at evening as more appropriate for reminders (Saleem et al., 2014). Cash incentive was a proposed 
way to encourage people to take part in mHealth interventions, particularly in low-income countries 
(Wakadha et al., 2013). A very high percentage of patients has chosen cash incentives to participate in 
mHealth interventions in this study. While Saleem et al. (2014) had a much lower percentage of 
willingness to participate in mHealth intervention. This difference can be largely due to the various socio-
economic groups. 
 
CONCLUSION 

With regards to new and unfamiliar challenges in public health, including high population density and 
rapid urbanization, mHealth has been promoted as an alternative route to cost-effective, equitable and 
quality healthcare delivery in Bangladesh. Therefore, mHealth has enormous potential in Bangladesh and 
can be an integral part of strengthening the poor healthcare setup in order to create a healthier society by 
eradicating massive health incidents. mHealth interventions targeting patients aimed at improving 
adherence to medicines, sending appointment reminders and treatment follow-up notices via phone call 
or text message, especially for chronic conditions like diabetic mellitus, encouraging changes in health 
behavior, health education, and raising awareness of health issues and warning signs about their disease. 
There are some limitations of this study. Firstly, the sample of this study was small in size. Secondly, 
there was an opportunity for participants to be biased in agreeing to participate in mHealth interventions 
while not participating later. However, to further test the effectiveness of this study in this disease, a 
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proper randomized control trial study is required. The findings will provide useful information for the 
mHealth providers, researchers, planners and policy makers. 
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