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Abstract

Objective: To investigate if telecommunications can improve the quality of life among type 2 diabetics, and results could
then be projected to the management of other chronic illnesses as well. The alarmingly rising prevalence of diabetes
mellitus and its crippling complications in Pakistan asks for modern solutions to ensure better quality of life among
patients with type 2 diabetes.

Methods: This was a single centre, two arm parallel randomized controlled trial in which two groups of 133 type 2 diabetic
patients presenting to the Diabetic clinic of Mayo Hospital, Lahore were randomly assorted into intervention and control
groups. Motivational text messages regarding lifestyle modifications were sent to the intervention group for a period of
one month. Fasting blood glucose was the primary outcome and BMI, blood pressure and physical activity score were the
secondary outcomes of our study.

Results: In the intervention group, mean fasting blood glucose before and after intervention were 227.8 mg/dL and 243.71
mg/dL respectively. The FBG in the control group also increased from 238.33 mg/dL to 249.10 mg/dL during the study
period. However, the DATES intervention increased the number of healthy weight patients from 42 to 55 (improvement of
10%) in the intervention group while the control group showed a worsening trend. With the 1 month DATES intervention,
the number of normotensive patients increased from 21 to 32 while patients with BP greater than 120/75 mmHg decreased
by 8% which was a statistically significant improvement compared to the control group. Physical activity scores also
improved with sedentary life style in patients decreasing by 15% after intervention.

Conclusion: Although the fasting blood glucose levels did not improve after the intervention, the significant
improvement in BMI, blood pressures and physical activity scores among the intervention group clearly suggests that if
used for longer periods of time and if coupled with changes in medications and treatment regimens, intervention through
mobile phone text messages can improve the glycemic control and overall quality of life in patients with type 2 diabetes.
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to grow from 171 million in 2000 to 366 million in
2030.'In 2010, there were 285 million diabetics in the
world and Pakistan had the seventh largest number of
diabetics in the world’ making it particularly a huge

Type 2 or non-insulin dependent Diabetes Mellitus is
a chronic metabolic disease, characterized by elevated
blood glucose level, insulin resistance, and relative

lack of insulin. Common symptoms include polyuria,
polydipsia, polyphagia, weight loss, and fatigue.

Type 2 diabetes is becoming increasingly prevalent
worldwide with the total number of diabetics expected
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burden on the health department.

Diabetes is associated with significant morbidity and
mortality, attributed to its microvascular and macro-
vascular complications.’ Long-term complications from
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elevated blood glucose include ischaemic heart disease,
stroke, diabetic retinopathy, chronic kidney disease,
and limb ischaemia. The onset and progression of spe-
cifically the microvascular complications can be delayed
through optimal glycemic control among the diabetics.**
Considering the issue, self-management has been highly
recommended as the key remedy to cope up with the
situation. However, many diabetics struggle to adhere
to their self-care tasks which include eating a low calorie
healthy diet, self-monitoring of blood glucose, engaging
in physical activity and leaving sedentary lifestyle
apart from administration of oral medication and insulin
therapy. One modern way to make patients stick to their
self-managementregimen is through telecommunications.

This study aimed at finding out if the means of tele-
communication like mobile phone text messages can
be used to support self-management of diabetes and
hence ensure better glycemic control among type 2
diabetics. Studies have shown that taking diabetes
medication as directed, making lifestyle modifications
and keeping more appointments with doctors is
associated with substantial improvement in HbA1C
levels among these diabetics’ while patients with reduced
self-care have poor glycemic control.” There are 4.68
billion mobile phone users in the world® basically 8
out of 10 people. This means that there is great scope
in using mobile phones to send text messages based
on principles of motivational interviewing to diabetics
to change their attitude and behaviour towards diabetes
and to promote adherence to self-care in them in a very
easy, quick and cost-effective way.

In the west, research studies have been done on DATES
and positive results have been obtained which have
showed a significant decrease in HbAlc levels and a
better glycemic control among type 2 diabetics who
received motivational texts about improving life style
and adherence to medication.”""" However no such
study has been done in Pakistan partially owing to the
delay in the acceptance of advancement of technology
including telecommunications in the medical field.

In Pakistan, illiteracy and lack of awareness contributes
to poor prognosis of chronic illnesses including diabetes
and we did this study to investigate if telecommunica-
tions can improve the quality of life among type 2
diabetics, a result which can then be projected to the
management of other chronic illnesses as well.

Methods

This study was a single centre, two arm parallel rando-
mized controlled trial conducted at the Diabetic Clinic
of Mayo Hospital, Lahore. Type 2 diabetic patients
presenting to the diabetic clinic were invited to partici-
pate in this research provided that they gave informed
consent and they met the inclusion criteria. This research
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study was authorized by the Institutional Review Board
of King Edward Medical University, Lahore and due
ethical considerations were taken according to the
Helsinki Declaration.

Using 95% confidence interval, 10% absolute precision
with expected percentage interventional group as 18%
and control group as 27%'""' the sample size was calcu-
lated to be 266 type 2 diabetic patients with 133 parti-
cipants each in the control and intervention group,
randomly assorted by block randomization algorithm.

Patients diagnosed with type 2 diabetes mellitus, aging
between 18 to 60 years and on diabetes medication or
insulin therapy for a period of at least 1 month were
included in this study. The participants possessed a
mobile phone and were able to read and understand
text messages in either Urdu or English. While patients
who were totally illiterate and patients who did not
give informed consent were not included. Similarly,
patients having any psychiatric or mental illness like
depression, psychosis and dementia and patients diag-
nosed with metabolic syndrome, dyslipidemias or other
endocrine disorders were excluded. Patients suffering
from severe diabetic complications, advanced cancer
or any other terminal illness were also excluded from
our study.

Data collection included socio-demographic informa-
tion (age, gender, nationality, native language, education,
occupation and marital status), contact information,
diabetic status (duration of diabetes and fasting blood
glucose level), blood pressure, body mass index and
physical activity score. Body weight was measured
using weighing machines, blood pressure with sphyg-
momanometer, physical activity score was estimated
by direct questioning and patient’s lab reports were
checked to record the fasting blood glucose. We were
able to contact all the patients on their mobile phones
if not in person in the clinic to record post-intervention
findings, resulting in zero participant fallout.

For a period of one month from 1% to 30" June, 2019,
text messages were sent to the intervention group
thrice everyday on their contact number provided and
in the language of their choice to motivate them to take
their diabetes medication and insulin doses regularly,
to have regular checkups with their doctors, to eat a
healthy, balanced diet, specifically one with less calo-
ries and to avoid sedentary life style but instead to engage
themselves in exercise and physical activity. Meanwhile,
the control group received no intervention.

Being a quantitative study, the primary outcome i.e.
fasting blood glucose and secondary outcomes i.e.
blood pressure, BMI and physical activity score were
measured and compared among both groups before
and after the study duration of one month.
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The data was analyzed using SPSS version 26. FBG was
tabulated in the form of mean and standard deviation.
Proportions of participants lying in different categories
of BMI, blood pressure and physical activity score
were also tabulated. The z-score test and t-test of signi-
ficance were run to analyze the results with p<0.05
denoting statistical significance.

Results

There were a total of 266 type 2 diabetic patients, who
participated in this research with females being in the
majority, 149 in number as compared to 117 males. As
far as the age distribution is concerned, the mean age
of the patients was 47.74 years with the largest number
of patients (124 or 46.6% of the patients) lying in the
range from 51-60 years of age. The participants had
an average 5.9 years of diabetes duration, with 123 or
around 50% patients having the duration of 4 or less
than 4 years. Punjabi was the most common native
language among the participants (spoken by 158 or 60%
of participants) followed by Urdu, Pashto and Saraiki.
237 out of 266 patients were married. The majority of
the participants of this study had an educational back-
ground only till intermediate education, with only 22
patients having had completed their university education
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while 66 patients did not even complete matriculation.

The 266 participants were randomly assorted into 2
groups by block randomization algorithm, with 133
participants each in the control and intervention group.
The control group had 59 males and 74 females while
the intervention group had 58 males and 75 females.

The 4 outcomes of this study i.e. fasting blood glucose,
blood pressure, BMI and physical activity score before
and after the study period in both control and intervention
group are tabulated below:

Discussion

Data analysis delineates that age and sex were two
independent variables in the undertaken study. The
prevalence of type 2 diabetes increased with advancing
age consistent with the 2017 USA National Diabetics
statistics report in which 26.3 million out of 30.2
million diabetics were aged more than 45 years."”

As far as the educational background of the patients is
concerned, majority of them could go no further than
intermediate education which might be a drawback as
better educational background of the participants could
have resulted in even better results of the intervention.
A 2015 study in the UK found out that better diabetic

Table 1: Comparison of Outcomes Among Control and Study Groups
Control group Test of Intervention group Test of
Parameter Before After significance Before After significance
(p value) (p value)
Mean FBG (mg/dL) 23833+ 249.10 + 0.38 227.80+ 24371+ 0.12
99.212 100.264 85.121 85.251
BMI (kg/m?)
16-20 (Underweight) 3 7 0.09 8 8 0.5
21-25 (Healthy) 66 65 0.45 42 55 0.04
26-30 (Overweight) 48 43 0.25 62 56 0.04
31-35 (Obese) 12 13 0.42 17 11 0.11
36-40 (Severely obese) 4 5 0.36 4 3 0.35
Blood Pressure (mmHg)
110/70 to 120/75 (Normal) 40 29 0.06 21 32 0.04
120/75 to 130/85 62 69 0.19 42 55 0.04
(Elevated)
130/85 to 140/90 29 32 0.32 62 56 0.23
(Stage  HTN)
140/90 or greater 2 3 0.32 17 11 0.12
(Stage I HTN)
Physical activity score
Less than 10 66 75 0.13 73 58 0.03
(Sedentary)
10-20 54 49 0.19 47 53 0.22
(Moderately active)
Greater than 20 13 9 0.18 13 22 0.05
(Active)
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knowledge regarding control and treatment can not
only reduce the risk factors but also minimize the risk
to develop diabetic complications among diabetics."

Language did not prove to be a barrier to providing inter-
vention. Text messages were sent in Urdu to all the
participants in the intervention group as they had made
clear that they were able to read and understand Urdu.

Through the mobile phone text messages, we tried to
motivate the participants in the intervention group to
eat a balanced diet, one with low calories, to quit seden-
tary lifestyle and to engage in different sorts of physical
exercises. BMI, blood pressure, physical activity score
and fasting blood glucose were the 4 dependent variables
in our study which we used to compare the effect of
DATES intervention on self-management of diabetes
in the control and intervention group.

A 2007 USA research study found that increased BMI
is associated with increased prevalence of diabetes
mellitus, hypertension and dyslipidemia."* Similarly
according to another research study, motivational inter-
viewing was found to be a beneficial adjunct to beha-
vioral obesity treatment for women with type 2 diabetes. "
We also found a reduction in BMI after 1 month of
DATES intervention. As compared to no change in the
control group, there was a significant decrease in over-
weight and obese patients (p=0.04) in the intervention
group. Prolonging the duration of mobile phone text
message intervention can no doubt lead to even more
significant improvement in BMI.

Sending text messages regarding the benefits of regular
blood pressure monitoring and low salt diet also proved
beneficial to control blood pressure among the diabetics
in the intervention group leading to significant improve-
ment in number of patients with BP less than 120/75
(p<0.05) while the control group on the other hand
showed a worsening trend in blood pressures. These
results go along with a 2017 study, which found that
compared with usual care home blood pressure tele-
monitoring (HBPT) improved systolic and diastolic
blood pressure and HBPT combined with counseling,
education and behavioral management resulted in even
more significantimprovement in blood pressures. "

The third parameter which we used to study the efficacy
of DATES intervention was the physical activity score,
based on which we classified participants as having
active, moderately active or sedentary lifestyle. In the
control group during the study, the number of participants
having sedentary life style increased although this
was statistically insignificant (p=0.13) but in the inter-
vention group we found a greater than 10% reduction
in people with sedentary life style and this came out
statistically significant. (p=0.03). Interestingly in China
automated telephone counselor is available to motivate
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people to engage in active lifestyle and so far it has
shown promising results."”

The primary objective of our study was to study the
effect of motivational mobile phone text messages on
the glycemic control of type 2 diabetics (measured in
terms of fasting blood glucose).

Literature is full of studies that have demonstrated the
beneficial effect of intervention through telecommu-
nications on the glycemic control of diabetic patients.
It has shown to improve adherence to diabetes therapy
and improve clinical outcome in patients with type 2
diabetes in Saudi Arabia."” While another study in
2018 also showed that tailored text message based self-
management support program for 9 months resulted
in modest improvements in HbA1C levels in patients
with poorly controlled diabetes."”

However in our study, DATES intervention failed to
improve the fasting blood glucose levels or the glycemic
control in the intervention group. Although results
were statistically insignificant (p>0.05), it was found
out that fasting blood glucose levels worsened in both
the control and intervention groups.

HbA1C is the gold standard to comment on the glycemic
control in diabetic patients but due to lack of funding,
we were not able to measure HbA1C levels of 266
participants. The element of spontaneity in fasting blood
glucose does not make it a good parameter to comment
on the glycemic control in diabetic patients because
there is always this chance that fasting blood glucose
was not essentially measured in fasting state by the
patient. This was one of the limitations of our study as
was the short duration of providing DATES intervention.
Plus another contributing factor might be the low edu-
cational background of'the participants.

DATES intervention indeed has showed promise in
improving life quality of diabetic patients. Mobile
phone text messages regarding life style modifications
sent for longer periods of time (at least 6 months)
coupled with regular health care visits and any changes
in treatment regimens accordingly by the treating phy-
sician can improve glycemic control and prevent diabe-
tic complications among type 2 diabetics.

Conclusion

Our research study brought us to the conclusion that
diabetes and telecommunications i.e. DATES interven-
tion has huge potential to be a fructuous tool in moti-
vating patients with type 2 diabetes to adhere strictly
to their medication regimen and to adopt a healthy
lifestyle which in the long run can certainly improve
their BMI, blood pressure and physical activity score.
DATES intervention in the long run coupled with regu-
lar medical checkups and any necessary modifications
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in treatment regimen can improve glycemic index,
reduce the incidence of diabetic complications and
hence improve the overall quality of life of diabetic
patients in a very easy and cost-effective way.

Conflict of Interest:

Funding Source: None

None

Acknowledgments

The authors of this article are grateful to Dr. Somia
Iqtadar, Associate Professor of Medicine, King Edward
Medical University and to Dr. Saira Afzal, Professor
of Community Medicine, King Edward Medical Univer-
sity for their utmost guidance and motivational support
in carrying out this research study. The authors would
also like to acknowledge the assistance of the doctors
and staff of Diabetic Clinic, Mayo Hospital in the
collection of data.

References

1. Wild S, Roglic G, Green A, Sicree R, King H. Global
prevalence of diabetes: estimates for the year 2000 and
projections for 2030. Diab Care. 2004;27(5):1047-53.

2. Tribunecompk. The Express Tribune. [Updated 2011,
cited 2021]. Available from: [https:// tribune. com.pk/
story/162251/pakistan-has-seventh-highest-number-
of-diabetics-in-the-world/]

3.  RehmanA, Khan JA, Abaidullah S, Zaheer J, ST MH.
Characteristics of Diabetic Patients and Pattern of
Diabetic Complications. Annals of KEMU. 2000; 6(2):
196-9.

4.  Lasker RD. The Diabetes Control and Complications
Trial--Implications for Policy and Practice. N Engl J
Med. 1993;329(1):1035-6

5.  Sicree R, Shaw J, Zimmet P. Diabetes Atlas, 2nd ed.
International Diabetes Federation, Brussels; 2003.

6. Rhee MK, Slocum W, Ziemer DC, Culler SD, Cook
CB, El-Kebbi IM, et al. Patient adherence improves
glycemic control. Diab Edu. 2005;31(2):240-50.

7.  Karter AJ, Parker MM, Moffet HH, Ahmed AT, Ferrara
A, LiuJY, etal. Missed appointments and poor glycemic
control: an opportunity to identify high-risk diabetic
patients. Med Care. 2004;42 (2):110-5.

8. Statistacom. Statista. [Updated November, 2016, cited
2021]. Available from: [https://www.statista.com/
statistics/274774/forecast-of-mobile-phone-users-
worldwide/]

9. Ridge K, Treasure J, Forbes A, Thomas S, Ismail K.
Themes elicited during motivational interviewing to

improve glycaemic control in adults with Type 1 dia-
betes mellitus. Diab Med. 2012;29(1):148-52.

Vol. 02, Issue 04, October - December 2021

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

J Pak Soc Intern Med

Franklin VL, Waller A, Pagliari C, Greene SA. Arando-
mized controlled trial of Sweet Talk, a text messaging
system to support young people with diabetes. Diab
Med. 2006;23(12):1332-8.

Ramachandran A, Snehalatha C, Ram J, Selvam S,
Simon M, NandithaA, et al. Effectiveness of mobile
phone messaging in prevention of type 2 diabetes by
lifestyle modification in men in India: a prospective,
parallel-group, randomised controlled trial. Lancet
Diab Endocrinol. 2013;1(3):191-8.

US Department of Health and Human Services. National
diabetes statistics report 2020: estimates of diabetes
and its burden in the United States. Centers for Disease
Control and Prevention. 2020.

Nazar CM, Bojerenu MM, Safdar M, Marwat J. Effec-
tiveness of diabetes education and awareness of diabetes
mellitus in combating diabetes in the United Kigdom;
a literature review. J Nephropharmacol. 2016;5(2): 110-
5.

Bays HE, Chapman RH, Grandy S, SHIELD Inves-
tigators’ Group. The relationship of body mass index
to diabetes mellitus, hypertension and dyslipidaemia:
comparison of data from two national surveys. Int J
Clin Prac. 2007;61(5):737-47.

West DS, DiLillo V, Bursac Z, Gore SA, Greene PG.
Motivational interviewing improves weight loss in
women with type 2 diabetes. Diab Care. 2007; 30(5):
1081-7.

DuanY, Xie Z, Dong F, WuZ,Lin Z, Sun N, et al. Effec-
tiveness of home blood pressure telemonitoring: a sys-
tematic review and meta-analysis of randomised cont-
rolled studies. J Hum Hypertens. 2017;31(7):427-37

Mui LW, Friedman RH, Lau JT, Peng J, Abdullah AS.
A RCT to evaluate a totally automated, culturally-
adapted telephone counselor for increasing physical
activity among physically inactive individuals in
China. BMC Public Health. 2018 ;18(1): 1-9

Abbas BB, Al Fares A, Jabbari M, El Dali A, Al Orifi
F. Effect of mobile phone short text messages on
glycemic control in type 2 diabetes. Int J Endocrinol
Metab.2015;13(1):e18791.

Dobson R, Whittaker R, Jiang Y, Maddison R, Shepherd
M, McNamara C, et al. Effectiveness of text message
based, diabetes self-management support programme

(SMS4BGQG): two arm, parallel randomised controlled
trial. bmj. 2018 ;361(8149):1959.

Page -340



	Page 61
	Page 62
	Page 63
	Page 64
	Page 65



