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ABSTRACT 

 

Background: There have been a significant number of initiatives which aimed at using mobile 

health (mHealth) to improve diabetes care through improving patient provider communication, 
providing patients with information and lifestyle tips, and appointment reminders. Objectives: 

To assess the clinical outcomes and patient satisfaction pertinent to a pilot „mHealth‟ service 

established for type II Diabetes mellitus patients in an educational tertiary level hospital in order 
to provide leadership with a recommendation whether or not to institutionalize the service. 

Methods: Diabetes mellitus type II patients who received a pilot „mHealth‟ service in an 

educational tertiary level hospital were followed up for 12 months. Patient records were 
reviewed for reductions in HbA1C levels, hospitalizations, ER visits, unplanned consultant 

visits during the follow up period and treatment compliance. Finally patient satisfaction was 

anonymously measured at the end of the period. Results: Patient satisfaction with the service 

was relatively high (87.7%). Satisfaction with phone calls was significantly higher than 

satisfaction with SMS. The mean reduction in HbA1c levels of all patients was 1.670.54, 

(p<0.001). The number of received SMS during the service significantly correlated with the 
reduction in the HbA1c level (Pearson R= 0.184, p<0.05). Patient compliance with treatment 

was significantly correlated with the number of phone calls received (Pearson R = .379 and 

P<0.001). The rates of hospitalization, visits to ER and unplanned consultant visits were 
generally low among the studied patients (4.5%, 7.1% and 16.9% respectively). Conclusion 

and Recommendations: The pilot mHealth service implemented in the hospital was 

significantly correlated to the patient compliance with treatment, and improvement in glycemic 
control with a remarkably high patient satisfaction. It is recommended to institutionalize the 

intervention, as a standard component of Diabetes mellitus care, and to conduct further patient 

satisfaction surveys, benchmarking and evaluation studies to assess the effectiveness of the 
service. 
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INTRODUCTION 

he World Health Organization (WHO) 

Global Observatory for eHealth (GOe) defined 

„mHealth‟ or mobile health as medical and 

public health practice supported by mobile devices, 

such as mobile phones, patient monitoring devices, 

personal digital assistants (PDAs), and other wireless 

devices.
(1)

 According to the International 

Telecommunication Union, there are now close to 5 

billion mobile phone subscriptions in the world, with 

over 85% of the world‟s population now covered by a 

commercial wireless signal.
 (2) 

This together with the 

rapid advances in mobile technologies and 

applications has the potential to transform the face 

health service delivery across the globe and support 

the achievement of health objectives through the use 

of „„mHealth‟‟.
 (1)

 

Globally, the types of „mHealth‟ initiatives most 

frequently reported were health call 

centers/healthcaretelephone help lines, emergency toll-

free telephone services, emergencies, and mobile 

telemedicine. These „mHealth‟ initiatives share the 

common characteristic of using the core voice 
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functionality of a mobile device. The least frequently 

reported „mHealth‟ initiatives were health surveys, 

surveillance, raising awareness, and decision support 

systems.
 (1,3)

 

Many investigators have published research on the 

evaluation of „mHealth‟ initiatives in the fields of 

supporting self-management of chronic disease in 

collaboration with primary healthcare 
(4)

 to support 

exercise-based prevention activities,
 (5) 

management of 

the eight most prevalent health conditions by the latest 

update (2004) of the Global Burden of Disease (GBD) 

of the WHO: iron-deficiency anemia, hearing loss, 

migraine, low vision, asthma, diabetes mellitus, 

osteoarthritis (OA), and unipolar depressive disorders 
(6)

 to complement its family planning initiatives in the 

region 
(7)

 to support smoking cessation 
(8)

 and to 

increase compliance to treatment particularly in 

chronic diseases.
(9)

 

There has been a significant number of initiatives 

which aimed at using „mHealth‟ to improve diabetes 

care through improving patient provider 

communication, providing patients with information 

and lifestyle tips, and appointment reminders.
(10,11)

 

With mHealth systems, glucose data can even be 

automatically collected, transmitted, analyzed, stored, 

and presented as actionable information. Some 

mHealth systems use mobile decision support software 

applications to assist health care professionals or direct 

patients to make decisions.
(12)

 

Some studies have tried to evaluate various 

„mHealth‟ initiatives addressing patients with Diabetes 

Mellitus  yet the knowledge gap is still very wide.
(1,10)

 

Regulatory guidelines for „mHealth‟ initiatives 

addressing Diabetes Mellitus are still unclear.
 (13)

 

The current study was conducted with the aim of 

participating in filling the knowledge gap through 

evaluating a pilot „mHealth‟ service provided for type 

II Diabetes Mellitus patients in an Educational 

Tertiary level hospital. Also to assess the clinical 

outcomes and patient satisfaction pertinent to a pilot 

„mHealth‟ service established for type II Diabetes 

Mellitus patients in an educational tertiary level 

hospital.  

 

METHODS 

Study design: A follow up study was conducted to 

evaluate a pilot „mHealth‟ service established for type 

II Diabetes Mellitus patients receiving care in a large 

200 beds educational tertiary level hospital.  The 

service consisted of 24 biweekly mobile text messages 

containing lifestyle advices, reminders of prescribed 

medications and scheduled appointments; as well as 

12 monthly phone calls to receive feedback. 

Regarding patients‟ compliance with the prescribed 

treatment and to provide health tips accordingly. 

Study sample: All type II Diabetes Mellitus patients 

who started receiving the pilot service between 

January and December 2011,were included in the 

study. (n=154), and followed up for 12 months (the 

planned duration for receiving the complete service). 

The patients‟ clinical   outcomes   and   satisfaction   

with  the   new service were measured at the end of the 

follow up period. 

Outcome: The main clinical outcome was improved 

glycemic control as evidenced by significant reduction 

in HbA1c levels at the end of the follow up period as 

compared to the baseline levels. Unplanned consultant 

visits, ER visits and episodes of hospitalization during 

the follow up period as well as patient compliance 

with the prescribed medications and life style advices 

(rated by the treating physician as non-compliant, 

partially compliant or un-compliant in the medical 

record) were also recorded. Data pertinent to clinical 

outcomes were retrieved from the medical records of 

the patients. 

Satisfaction Patient: At the end of the follow up 

period, an anonymous specifically designed self-

reported satisfaction questionnaire was distributed to 

the patients. The questionnaire used a 5 point Likert 

scale to report satisfaction with the information given 

during phone calls and text messages, the degree to 

which each helped in controlling diabetes and the 

overall satisfaction with each item and with the whole 

service.
 (14) 

 
 

Ethical Considerations 

Approval from the institutional Research Ethics 

Committee was granted. All participating patients 

were informed about the study design and purpose to 

and this was followed by taking their informed written 

consent before being enrolled into the new service. 
 

Statistical analysis  

Data were analyzed using SPSS software, version 

20.  Qualitative variables were summarized using 

percentages and 95% confidence limits. Quantitative 

variables were summarized using mean and standard 

deviation.  Pooled or paired t tests were used for 

comparing quantitative data as appropriate, and Chi 

square test was used for comparing qualitative data.  

Pearson‟s R, was used to test for correlation between 

the variables.  Significance level was set at 0.05. 

RESULTS 

A total of 154 patients who received the pilot 

service were followed up, 80 (52%) were males and 

74 (48%) were females (Figure 1). New patients (who 

presented to receive services for Diabetes for the first 

time) represented 28% of the sample while recurrent 

patients represented 72%.  The age of studied patients 

ranged from 43 to 60 years with a mean of 52.23 years 

 4.3 years. Patients were diabetics for periods ranging 
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from 0 (recently diagnosed) to 16 years with a 

meanduration of 5.03 years  3.6 years. The number 

of phone calls receivedby the studied patients ranged 

from 4 to 12 calls during the 12 months follow-up 

period, with a mean of 9.8  2.3, while the number of 

SMS ranged from 8 to 24 with a mean of 20 5 (Table 

1). A total of 67 patients (43.5%) received the full 24 

SMS, and a total of 65 patients (42.2%) received the 

full 12 phone calls, and 60 patients (39.0%) received 

the full number of both phone calls and SMS. 

 

 

Table 1: Mean and standard deviation of participants’ age, duration of Diabetes Mellitus , received SMS and 

mobile phone calls 

 

 
Figure 1: Distribution of study participants by gender 

 

 

Table 2: Participants’ responses to satisfaction questionnaire 
  

Questions 
Disagree Neutral Agree Strongly agree 

No. % No. % No. % No. % 

The information provided during the phone calls was useful 7 4.5% 22 14.2% 122 79.2% 3 1.9% 
Phone calls helped me control my Diabetes 18 11.7% 43 27.9% 89 57.8% 4 2.6% 

Overall I was satisfied with the phone calls* 6 3.9% 52 33.8% 91 59.1% 5 3.2% 

The information was provided by the SMS 11 7.1% 30 19.5% 111 72.1% 2 1.3% 
SMS  helped me control my Diabetes 18 11.7% 54 35.1% 75 48.7% 7 4.5% 

Overall I was satisfied with the SMS* 15 9.7% 68 44.2% 66 42.9% 5 3.2% 

Overall I was satisfied with the service 11 7.1% 8 5.2% 123 79.9% 12 7.8% 

* X2 = 8.1751  p<0.05 

 

Regarding the content of the phone calls component of 

the service, 125 patients (81.1%) reported that the 

information provided during the phone calls was 

useful, 22 patients (14.2%) were neutral and only 7 

patients (4.5%) thought that the information provided 

during the phone calls was not useful.  On the other 

hand, 93 patients (60.4%) admitted that the phone 

calls were helpful for controlling their diabetes. 

Overall, 96 patients (62.3%) reported that they were 

generally satisfied with the phone calls component of 

the service, 52 patients (33.8%) were neutral and only 

6 patients (3.9%) reported that they were not satisfied 

with this component of the service. 

Patients‟ evaluation of the text message component of the 

service revealed that 113 patients (73.4%) rated the 

information provided by the text message service (SMS) as 

being useful, 30 patients (19.5%) were neutral; and11 

patients (7.1%) reported that the information was not 

Female  
74 (48%) 

Male 

80 (52%) 

 Min Max Mean SD 

Age 43 60 52.23 4.3 

Duration of Diabetes Mellitus 0 16 5.03 3.6 

SMS 8 24 20.12 5.3 

Phone 4 12 9.82 2.8 
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useful. Overall, 71 patients (46.1%) reported that they were 

satisfied with the SMS component of the service, 68 

patients (44.2%) were neutral and 15 patients (9.7%) 

were not satisfied. 

Overall, 135 patients (87.7%) were generally 

satisfied with the new „mHealth‟ Service, 11 patients 

(7.1%) were not satisfied and only 8 patients reported 

that they were neutral (Table 2). 

 

Table 3: Minimum, maximum, mean and standardad deviation of baseline and post-intervention HbA1c 

levels of the studied participants 
 

HbA1C levels Min Max Mean SD mean difference SD Paired t p-value 

Baseline 8.9 15 10.44 1.25 
1.67 0.54 38.69 <0.001 

Post-interventions 6.1 11.3 8.77 0.94 

 
 

The mean HbA1c levels of patients before receiving the 

service was 10.44  1.25, while at the end of the follow-up 

period and the mean levels reached 8.77 0.94.  The mean 

reduction in HbA1c levels of all patients was 1.670.54 

(Table 3).  This reduction was statistically significant 

(p<0.001). None of the patients had a baseline HbA1c 

level of less than 7 mg/dL (American Diabetes Association 

recommended level denoting glycemic control).
 (15)

Only 6 

patients (3.9%) achieved the desired level at the end of the 

follow-up period (Figure 2). 

 

 

 
Figure 2: Proportion of studied patients who achieved a HbA1c level of less than 7 mg/dL 

 

 

The mean reduction of HbA1c levels among the 60 

patients who received all 24 SMS and 12 phone calls 

(1.60  0.39) did not differ significantly from that of 

the 94 patients who received less than full number of 

SMS and Phone calls (1.72  0.61) (Table 4). 

 
Table 4: Mean reduction of HbA1c levels among the studied patients who received complete service and those 

who received incomplete service 
 

Complete service 

(n=60) 

Incomplete service 

(n=94) t p-value 

Mean SD Mean SD 

1.60 0.39 1.72 0.61 1.421 >0.05 

 

The number of phone calls received by the patients 

negatively correlated significantly with the reduction 

in HbA1C levels calculated as the difference between 

post-intervention and baseline values (Pearson R = -

0.444, R
2
 = 0.203, p< 0.001) (Figure 3). A similar 

negative correlation was detected between the number 

HbA1c level achieved 
6 (4%) 

HbA1c level  
not achieved 

148 (96%) 
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of SMS received and the reduction in HbA1C level 

(Pearson R= -0.200, R
2
 = 0.04, p<0.001) (Figure 4). 

However, partial correlations between the number of 

SMS and the reduction in HbA1c level, controlling for 

the number of phone calls, a significant positive 

correlation could be detected (Pearson R= 0.184, 

p<0.05). On the other hand, controlling for the number 

of SMS received; the direction and strength of the 

correlation between the number of phone calls and the 

reduction of HbA1C levels remained constant.

 
Figure 3: Correlation between the number of phone calls received by the studied participants and the 

reduction in HbA1c levels  

 

 

 
 

Figure 4: Correlation between the number of SMS received by the studied participants and the reduction in 

HbA1c levels 

 

 

Only 7patients (4.5%) were hospitalized during the 

follow up period (38 hospital days), only one of them 

received the full number of phone calls and SMS, yet 

the difference was not statistically significant. 

Unplanned consultant visits were recorded for 26 

patients (16.9%) and were significantly less frequent 
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among patients who received the full number of phone 

calls and SMS (8.3%) than among patients who 

received incomplete number of phone calls and SMS 

(22.3%). Most unplanned consultant visits were due to 

respiratory tract infections. Visits to the ER were 

recorded for 11 patients (7.1%) and they were less 

frequent among those who received the full set of 

phone calls and SMS (5%) than among those who 

received an incomplete service (8.5%) yet the 

difference was not statistically significant (Table 5).

 
Table 5: Frequency of complications among the studied participants who received complete and incomplete service 
 

 Incomplete Service  

(n=94) 

Complete Service  

(n=60) 

Total 

p-value 

No. % No. % No. % 

Hospitalization 6 6.4% 1 1.7% 7 4.5% >0.05 

Unplanned consultant visits 21 22.3% 5 8.3% 26 16.9% <0.05 

ER visits 8 8.5% 3 5.0% 11 7.1% >0.05 

 
Regarding the compliance with the prescribed 

medication and lifestyle program, 70 patients (45.5%) 

were fully compliant, 48 patients (31.2%) were non-

compliant and 36 patients (23.4%) were only partially 

compliant (Figure 4). Patient compliance significantly 

positively correlated with the number of phone calls 

received (Pearson R = 0.445, R
2
= 0.194and p<0.001) 

as well as with the number of SMS received (Pearson 

R= 0.264213, R
2
 = 0.070, and P<0.001).  However, 

partial correlations between patient compliance and 

the number of SMS received controlling for the 

number of phone calls, revealed that correlation was 

not statistically significant ( Pearson R= -0.083226, p> 

0.05).  On the other hand, partial correlation between 

patient compliance and the number of phone calls 

received, controlling for the number of SMS revealed 

a significant positive correlation (Pearson R = .379 

and P<0.001) 

 

 

 
 

Figure 3: Distribution of the studied participants according to compliance with prescribed treatment 

 

 

DISCUSSION 

The modern approach to quality utilizes the scientific 

methods to improve the quality of patient care and 

services provided and the likelihood of desired patient 

outcomes.
(16)

 Therefore, the current study was 

conducted to help the hospital administration make an 

informed, scientifically sound decision whether to 

institutionalize the pilot „mHealth‟ service provided 

for Diabetes Mellitus patients. Patients enrolled into 

the current study demonstrated a significant reduction 

in mean post-intervention HbA1c levels as compared 
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to the base line levels(mean reduction 1.670.54, 

p<0.001). Six patients (3.9%) achieved the levels 

recommended by the American Diabetes Association 

at the end of the follow up period compared to none at 

inclusion. Although these findings were promising, yet 

in the absence of a control group for ethical reasons, 

reductions in the HbA1c levels cannot be attributed to 

the receipt of the service, despite the detection of a 

significant positive partial correlation between the 

number of SMS received and the reduction in HbA1c 

levels (controlling for the number of phone calls) 

(Pearson R= 0.184, p<0.05), especially with the 

detection of a strong negative correlation between the 

number of phone calls received by patients and the 

reduction in HbA1C levels (Pearson R = -0.444, R2 = 

0.203, p< 0.001) and the lack of a significant 

difference between the mean reduction in HbA1C 

levels of patients who received all planned phone 

callsand SMS (n=60, mean 1.60  0.39)  and those 

who received incomplete service (n=94, Mean 1.72  

0.61). Although these findings are controversial, yet 

they are in accordance with a study which used test 

message based „mHealth‟ in emergency department 

patients with Diabetes 
(17)

 which was a controlled 

study, yet could not detect a statistically significant 

difference between the improvement achieved by the 

intervention and control groups (1.05% and 0.6%) 

after a 6 months follow up. Another uncontrolled 

study
(18)

 reported significant pre-post glycemic control 

after six months phone call „mHealth‟ to engage 

patients in behavior change self-care between visits. 

Similarly the reduction in HbA1C levels could not be 

solely attributed to the „mHealth‟ initiative. Finally, a 

systematic review 
(19)

 aiming at outlining the impact of 

mobile monitoring technologies on HbA1c levels in 

diabetic patients revealed methodological weaknesses 

in most studies and inconsistent evidence on the 

effectiveness of „mHealth‟ in glycemic control. 

Only 7 patients (4.5%) were hospitalized during 

the follow up period for a total of 38hospital-days. The 

rate of ER visits among the studied patients during the 

follow-up period was 7.1% and the rate of unplanned 

consultant visits was 16.9% and was significantly less 

frequent among patients who received the full number 

of phone calls and SMS (8.3%) than among patients 

who received incomplete number of phone calls and 

SMS (22.3%). However, in the absence of a control 

group, those findings cannot be interpreted in favor of 

or against the service. 

Regarding the compliance with the prescribed 

medication and lifestyle program, it was significantly 

positively correlated with the number of phone calls 

received (partial correlation controlling for the number 

of SMS,Pearson R = .379 and P<0.001). This finding 

is in accordance with the randomized controlled study 

conducted byAroraet al in 2014
(17)

 which revealed a 

significant improvement in patient self-reported 

medication adherence scores from 4.5 to 5.4 in the 

„mHealth‟ group compared to a net decrease of -0.1 in 

control group. 

In the current study, 87.7% of the studied patients 

reported that they were satisfied with the service. 

Overall, the patient reported satisfaction with the 

phone call component of the service (62.3%) was 

significantly higher than the reported overall 

satisfaction with the SMS component of the service 

(Chi square =8.1751. The P-Value is <0.05).  This 

finding may be explained by the age group of the 

studied patients who are mostly middle aged or older, 

as compared to younger population who usually use 

text messaging as their primary mode of 

communication and hence would have highly rated 

text messages as was the case with the controlled 

study which aimed at comparing text message and 

paper based information about healthy lifestyle for 

teens and young adults with diabetes.
 (20)

 

Perhaps the major limitation encountered during 

the conduction of the current study was the absence of 

a control group. The decision to enroll all patients to 

the „mHealth‟ service was taken out of ethical 

considerations to avoid depriving patients from a 

potentially beneficial service that might improve their 

health outcomes. 

CONCLUSION AND RECOMMENDATIONS 

The pilot „mHealth‟ service implemented in the hospital 

was significantly correlated to the patient treatment 

compliance and improvement in glycemic control as 

measured by reduction in HbA1C levels. In addition, 

patients‟ satisfaction with the service was remarkably high. 

It is recommended that the hospital institutionalize the 

intervention as standard component of Diabetes Mellitus 

care, and conduct further patient satisfaction surveys 

benchmarking and evaluation studies to assess the 

effectiveness of the service. 
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