Aums |30 [¢éNDo ] 20 22/ 39 0.

(Through Proper Channel) Date: 14/02/22
To
The Dean (Academics)
AlIMS Jodhpur K6R¢
W42

Sub: Submission of DM (Endocrinology) Thesis
Respected Sir

I, Dr Parul Gupta, hereby submit 5 copies of my DM thesis, titled “Effect of WhatsApp based
diabetes education and instructions on glycemic status, knowledge, quality of life and
coping skills in patients of Type 1 Diabetes Mellitus: A Randomized Controlled Trial”.
This thesis was done under the guidance of Dr Ravindra Shukla (Guide) and Co-guides, Dr
M.K.Garg, Dr. Madhukar Mittal, and Dr Varuna Vyas.

I hereby request you to kindly accept five copies of my thesis and do the needful. I shall be
highly obliged.

Thanking You

Yours Sincerely

Qo R —er & +rd

Dr Parul Gupta

Senior Resident /
Department of Endocrinology \‘4 ) ’)q/

& T ot Garg
(_\\a

or. N\ahrenﬂa {-a‘ﬂT'S‘ ad
professor o

AIIMS Jodhpur

dicine
wment © Mmmr—! 1
Dep3' A s, JodhPY
‘:\J\ dical science
of Me

Al india \ns\\\u\e



EFFECT OF WHATSAPP BASED DIABETES
EDUCATION AND INSTRUCTIONS ON GLYCEMIC
STATUS, KNOWLEDGE, QUALITY OF LIFE AND
COPING SKILLS IN PATIENTS OF TYPE 1
DIABETES MELLITUS: A RANDOMIZED
CONTROLLED TRIAL

THESIS
Submitted to

All India Institute of Medical Sciences, Jodhpur
In partial fulfilment of the requirement for the degree of
DOCTORATE OF MEDICINE (DM)
(ENDOCRINOLOGY)

BATCH : JULY, 2019 DR. PARUL GUPTA
AIIMS, JODHPUR



All India Institute of Medical Sciences, Jodhpur

DECLARATION

[ hereby declare that the thesis titled “Effect of WhatsApp based diabetes education
and instructions on glycemic status, knowledge, quality of life and coping skills
in patients of Type 1 Diabetes Mellitus: A Randomized Controlled Trial”

embodies the original work carried out by the undersigned in All India Institute of

Medical Sciences, Jodhpur.

Vo

DR PARUL GUPTA
Department of Endocrinology
All India Institute of Medical Sciences
Jodhpur



e

a .
W,

All India Institute of Medical Sciences, Jodhpur

CERTIFICATE

This is to certify that the thesis titled “Effect of WhatsApp based diabetes
education and instructions on glycemic status, knowledge, quality of life and
coping skills in patients of Type 1 Diabetes Mellitus: A Randomized Controlled
Trial” is the bonafide work of Dr Parul Gupta carried out under our guidance and

supervision, in the Department of Endocrinology, All India Institute of Medical

Sciences, Jodhpur.

Guide

i

«v. Ravindra Shukla
‘23S, MD, DM
"ssociate Professor
opuiiment of Endocrinology
AIIMS, Jodhpur

Co-Guides:
LA Dr. Madhukar Mittal Dr Varuna Vyas
BBS, MD, DM MBBS, MD, DM MBBS, MD
Professor & Head Additional Professor Associate Professor
Endocrinology & Medicine Endocrinology Pediatrics

AIIMS, Jodhpur AIIMS, Jodhpur AIIMS, Jodhpur



a maf,
\\“,&( = "I ,)"'1"/

All India Institute of Medical Sciences, Jodhpur

CERTIFICATE

This is to certify that the thesis titled “Effect of WhatsApp based diabetes
education and instructions on glycemic status, knowledge, quality of life and
coping skills in patients of Type 1 Diabetes Mellitus: A Randomized Controlled
Trial” is the bonafide work of DR PARUL GUPTA carried out in the Department of
Endocrinology, All India Institute of Medical Sciences, Jodhpur. It is further certified

that the candidate has fulfilled the pre-requisites necessary for the submission of this

thesis work.

DR/ »/*C/‘
_—

MB! M

Profee: iz Head
Department of Endociinology & Medicine

AIIMS, Jodhpur



ACKNOWLEDGEMENT

The completion of this Thesis has been a journey of mettle and patience and it is with
immense humility that | extend my gratitude to the people who aided me in this

journey.

| would not be at this landmark moment without the trust and patient patronage of Dr.
Ravindra Shukla, Associate Professor, All India Institute of Medical Sciences,
Jodhpur, my DM thesis Guide. His step by step support and guidance has been
instrumental in completing this dissertation. 1 will always remain grateful and obliged
to him for his guidance.

| would like to especially thank Dr. M.K Garg sir, Professor & Head, Department of
Endocrinology & Medicine, AIIMS Jodhpur for his constant support and
encouragement. His clarity of thought, vision and extensive knowledge in research

has been a great source of inspiration for me.

| am also indebted to Dr. Madhukar Mittal, Additional Professor, Department of
Endocrinology and Dr. Varuna Vyas, Assistant Professor, Department of Pediatrics
for their guidance and for being always ready to help. I am truly honoured and
grateful for the opportunity to learn under these wonderful teachers. | want to express
my sincere thanks to Dr Ayan Roy, Assistant Professor, Endocrinology for giving a

wider perspective to this dissertation.

| am also thankful to Dr.Vanishri, my colleague who made it easy for me to include
patients for my research by stepping up in times of need to help balance the OPD and
ward work and the commitments to my thesis. | would also like to thank my beloved
Juniors Dr Shinjan, Dr Prasoon, Dr Parth, Dr Eram, Dr Anupriya and Dr Pradakshna

for their support during my recruitment and follow up.

Family is the backbone which has helped me to sail through this journey of residency.
Firstly, I would like to thank my lifeline, my child Atharv. He was just 6 months old
when | started my residency and | am short of words thanking him for his love. |
would like to specially mention my husband who supported all my decisions and
encouraged me to fulfill my dream of joining DM in Endocrinology after completing

MD Pediatrics. Nothing could have been possible without the support of my parents



and my in laws who took care of my child in my absence. | cannot express in words

the sacrifices they made for me.

I would like to thank “WhatsApp” application for this wonderful and easy to use

application for interaction between the doctors and the patients.

Last but by far not the least, | express thanks to all my patients without whom this
milestone was not possible. Listening to them and understanding the problems they
face daily, gave me the true insight about the management of Type 1 diabetes. They
made me realize the power of social media and support groups. Moreover, | learnt so
many new things including Hindi typing.

I would like to end with the saying that nothing worth achieving has ever been
achieved without the guidance of our teachers and the support of family and friends

and patients.

“Alone we can do so little; together we can do so much”

DR. PARUL GUPTA



INDEX

S. No. Content Page No.
1. LIST OF ABBREVIATIONS i
2. LIST OF TABLES i
3. LIST OF FIGURES ii
4, LIST OF ANNEXURES \Y,
5. SUMMARY 1-2
6. INTRODUCTION 3-5
7. REVIEW OF LITERATURE 6-20
8. AIMS & OBJECTIVES 21
9. MATERIAL & METHODS 22-35
10. RESULTS 36-74
11. DISCUSSION 75-99
12. CONCLUSION 100-103
13. BIBLIOGRAPHY 104-111
14. ANNEXURES 112-144




LIST OF ABBREVIATIONS

ADA American Diabetes Association

CDE Certified Diabetes Educators

CODI Coping with disease

COVID Coronavirus Disease

CDiC Changing Diabetes in Children

CSDS Centre for the Study of Developing Societies
DKA Diabetic ketoacidosis

DMSES Diabetes Management Self Efficacy Scale
DQOL Diabetes Quality of Life

DKT Diabetes Knowledge test

DSME Diabetes Self-Management Education
MOTN Moods of the Nation Survey

MMRM Mixed Model Repeated Measures

NDEP National Diabetes Educator Program

HPLC High performance liquid chromatography
\Y Intra venous

IDF International Diabetes Federation

ISPAD International society of pediatric and adolescent diabetes
RT PCR Reverse Transcriptase Polymerase chain reaction
RCT Randomized Controlled Trial

SD Standard Deviation

SMS Short Message Services

WHO World Health Organization



LIST OF TABLES

Table ) Page
No. Title No.
1 Number of patients enrolled month wise 38
2 Reason for exclusion 38
3 Characteristics of the study subjects 41
4 Baseline Characteristics of Intervention versus sham WhatsApp 46
group
5 Baseline Characteristics of Trial WhatsApp group (Intervention 48
plus Sham) versus Control group
6 Change in HbAlc in intervention WhatsApp group versus Sham 51
WhatsApp group.
7 Change in HbAlc in Trial WhatsApp (Intervention plus Sham) 51
group versus Control group
8 Change in total knowledge score in the Intervention versus sham 56
WhatsApp groups
9 Change in total knowledge score of Trial WhatsApp group 60
(Intervention plus Sham) group versus Control group
10 CODI score in Intervention WhatsApp versus Sham WhatsApp 61
group
11 CODI score in Trial (Intervention plus Sham) versus Control group 65
12 DQOL in Intervention versus Sham WhatsApp group 66
13 DQOL in Trial (Intervention plus Sham) versus Control group 69
14 Number of patients with Hypoglycemic episodes during the 28 71
week follow up: Intervention versus Sham WhatsApp group
15 Number of patients with hypoglycemic episodes during the 28 72
week follow up: Trial (Intervention plus Sham) versus Control
group
16 Number of admissions during 28 weeks follow up 73
17 Number of patients positive for COVID during 28 weeks follow up 74




LIST OF FIGURES

Figure Page
No. Title No.
1 Study flow chart 37
2 Distribution of Age 42
3 Distribution of Highest Education 42
4 Distribution of Occupation 43
5 Distribution of Duration of Diabetes 43
6 Distribution of BMI 44
7 Distribution of Insulin regimen 44
8 Distribution of Hypoglycemic Episodes in last 1 year prior to 45
enrollment
9 Change in HbAlc in intervention WhatsApp group versus Sham 51
WhatsApp group.
10 | Change in HbAlc in Trial WhatsApp (Intervention plus Sham) 53
group versus Control group
11 Change in total knowledge score in the Intervention versus sham 54
WhatsApp groups
12 Change in total knowledge score in the Intervention versus sham 55
WhatsApp groups
13 Change in knowledge regarding diabetes: 9 parameters 57-59
14 | Change in total knowledge score of Trial WhatsApp group 60
(Intervention plus Sham) group versus Control group
15 CODI score in Intervention WhatsApp versus Sham WhatsApp 61
group
16 CODI score in Trial (Intervention plus Sham) versus Control 63-64
group
17 DQOL in Intervention versus Sham WhatsApp group 66
18 DQOL in Trial (Intervention plus Sham) versus Control group 67-68




LIST OF ANNEXURES

Annexure Page No.
No. Title
1 Institutional Ethical Committee Certificate 112
2 Informed consent form : English & Hindi 113-114
3 Patient Information Sheet : English & Hindi 115-118
4 Case Record Form 119-122
5 Modules for Diabetes Education: Hindi 123-127
6 Coping with disease (CODI) Questionnaire: Hindi 128-129
7 Diabetes Quality of Life (DQOL) Questionnaire: Hindi 130-132
8 Diabetes knowledge test Questionnaire : Hindi 133-142
9 Abstract presented in ESICON 2021 143
10 Master Chart 144




SUMMARY

BACKGROUND: Diabetes Self-Management Education (DSME) is the keystone in
management of Type 1 Diabetes. WhatsApp is a free to use mobile application which
is popularly used for personal communication in India but there is no literature on its

use in DSME of Type 1 Diabetes Mellitus patients.

OBJECTIVES: To study the effect of WhatsApp based DSME on glycemic status,
knowledge, quality of life and coping skills of Type 1 Diabetes patients at 16 weeks

and 28 weeks.

STUDY DESIGN: Single center, open label Randomized Controlled Trial with 28

weeks follow up conducted from June 2020 to September 2021.

METHODOLOGY: Fifty-Six Type 1 Diabetes patients (15-40 years) with
WhatsApp were randomized into two groups “Intervention” (n=28) who received
weekly educational WhatsApp messages and “Sham” (n=28) who received weekly
greeting messages. In addition, patients without access to WhatsApp formed
“Control” group (n=10). HbAlc, Diabetes Knowledge Test (DKT), Diabetes Quality
of life (DQOL) and Coping with disease (CODI) questionnaires were administered at
baseline, 16 and 28 weeks. Structured offline diabetes education was given prior to

enrollment and continued at 4, 16, 28 weeks in all patients.

RESULTS: The mean baseline HbAlc was 10.69+2.74%. At 28 weeks, there was a
significant reduction in HbAlc in the WhatsApp trial group (Intervention plus Sham)
compared to the Control group (mean + SE 9.144 + 0.27% versus 11.66 = 0.731%, p
value 0.003). There was an improvement in knowledge score and coping skills and

quality of life in the WhatsApp trial group as compared to Control group. Amongst

1



the two WhatsApp groups, there was a significant increase in the knowledge score
with WhatsApp based DSME (p value 0.001) in the Intervention group. The mean
HbA1c decreased in both Intervention and Sham WhatsApp group but the difference
between them was not significant. There was no significant difference in the quality

of life and coping skills in the Intervention versus Sham WhatsApp group.

CONCLUSION: WhatsApp group formation led to improvement in glycemic
control, coping skills and quality of life if the treating team stayed in touch with the
patients through a patient WhatsApp group, irrespective of whether WhatsApp based
DSME was provided in the group or not. WhatsApp based DSME however did
improve the knowledge score in the Intervention group. Hence, patient engagement
through formation of WhatsApp groups with treating doctor can empower patients for
self- management and provide a more interactive and cost-effective platform for
managing Type 1 diabetes patients in resource limited settings and can be especially

rewarding in this pandemic situation.



INTRODUCTION

Diabetes is a major public health problem throughout the world. The prevalence and
incidence of diabetes is increasing at an alarming rate. As per the latest data by
International Diabetes Federation (IDF) atlas 10" edition, there are total 537 million
people with diabetes throughout the world accounting for 1 in 10 of the total
population (1). This number is predicted to rise to 643 million by 2030 and to 784
million by 2045. Diabetes itself has led to 6.7 million deaths in year 2021 alone thus
amounting to approximately 1 death in every 5 seconds. Diabetes has caused 966
billion dollars health expenditure which has shown an increase of 316 % increase
over the last 15 years (1). Four of these 5 people with diabetes live in low- and
middle-income countries. It is even more alarming that in South East Asia, 1 in 2

diabetes patients remains undiagnosed (1).

India has a huge burden of diabetes. As per the latest data by IDF atlas, in the year
2021, India alone had 74194 thousand people with diabetes in the age group of 20 to
79 years which means a 2.27 times increase since the year 2000 (2). But the fact that
the numbers are expected to increase exponentially over the next few decades is a
matter of concern. Moreover, as per the IDF data, 53.1 percent population still

remains undiagnosed in India (2) .

It is important to note that the IDF data includes patients with both Type 1 and Type 2
diabetes. The segregation or subcategorization is based on age of the patients rather
than whether patient has Type 1 or Type 2 Diabetes. Thus, the age group 20-79 years
mentioned as adults in IDF data includes both Type 2 Diabetes as well as Type 1
Diabetes. Thus, the exact data on worldwide as well as country wise prevalence, new

onset or incident Type 1 Diabetes and complications and mortality data of Type 1



diabetes specifically is obscure. But still, if we consider the IDF data of patients with
diabetes aged less than 19 years, as this is the age group in which 80-90 percent of all
diabetes cases are due to Type 1 Diabetes, a rough estimate of the prevalence and
incidence can be made. As per IDF atlas 2021, there are total 2,29,400 patients of
diabetes in India in the age group 0-19 years and there were 24000 new cases of
diabetes diagnosed in this age group in year 2021 itself (2). These numbers are
alarming as the total number of children and adolescents with diabetes have increased
by 1.85 times over last 2 decades (Year 2000 to 2021). The number of new cases
diagnosed per year has also increased by 1100 patients over these 20 years. Although,
we don’t have the prediction over the next few decades for children and adolescents,
seeing the secular trend over the past decades, it is evident that the numbers of

children with Type 1 diabetes will increase exponentially over the next decades.

The prevalence of diabetes in India is variable across various states and multiple
registries have quoted variable data. It is estimated to be 17.93 cases/100,000
children in Karnataka, 3.2 cases/100,000 children in Chennai, and 10.2 cases/100,000
children in Karnal (Haryana) (3) . Thus, considering this high prevalence, there is an

unmet need for optimizing the management of these children with Type 1 diabetes.

Education is the keystone in the management of Type 1 diabetes. The International
society of pediatric and adolescent diabetes (ISPAD) has emphasized on the
importance of education and has laid down principles for education and the
importance of structured education in these children (4). Diabetes education is
defined as “an interactive process that facilitates and supports the individual and/or
their families, those who provide care or significant social contacts to acquire and

apply the knowledge, confidence, and practical, problem solving and coping skills,



needed to manage their life with diabetes in order to achieve the best possible
outcomes within their own unique circumstances” (4). Providing structured diabetes
education helps in maximizing the effectiveness of diabetes treatment and has been
shown to have beneficial effect on glycemic control and psychosocial outcomes (4).
Various studies have shown diabetes education to be a cost effective intervention by
decreasing the frequency of hospital admissions and presentation to emergency (4) .
Also, it has been observed that patients who do not receive education are more likely

to suffer from diabetes related complications (5,6).

In India, education to Type 1 diabetes patients is a huge challenge. National Diabetes
Educator Program (NDEP) has been operational in India since 2011 with an aim to
provide structured module based training to educators so that Certified Diabetes
Educators (CDE) are available throughout the country for providing Diabetes self-
management Education (DSME) (7). Changing Diabetes in Children (CDiC) program
which works towards education of these patients in India reported in 2014 that there
are currently 70000-75000 children with Type 1 diabetes but structured education is

being provided to only 4000 of them (8).

Thus, face to face diabetes education is unable to cater to the huge burden of Type 1
diabetes in our country. With the current advancement in digital technologies, it is an
unmet need to develop or innovate or link this digital technology based education

system to provide diabetes education to Type 1 Diabetes patients.



REVIEW OF LITERATURE

India has a population of 1.38 billion (9) and as per a recent survey by Economic
Times, India alone has 1.18 billion mobile connections, 700 million Internet users,
and 600 million smartphones and the numbers are increasing by approximately 25

million per quarter (10).

With the easy availability of internet at a low cost, various messaging applications are
now being increasingly used in India. Instant messaging is a type of online chat which
offers real-time text transmission via internet. These newer applications have
replaced SMS (short messages services) which used operator dependent transmission
of messages. Graph 1 shows the most popular global mobile messenger apps as of
October 2021, based on number of monthly active users in millions (11). WhatsApp,
Facebook messenger, We chat, QQ, Telegram and snapchat are the commonly used
instant messaging applications popular throughout the world. WhatsApp is a
smartphone application which uses internet to send or receive messages/images/
audios/ videos/documents and thus allows bidirectional communication Globally,
WhatsApp is the most commonly used instant messaging application with
approximately 2000 million users all over the world. In India alone, there are over 487
million WhatsApp users, and thus India is the leading country in terms of WhatsApp
usage (12). India is followed by Brazil which is ranked second with 118.5 million

WhatsApp messenger users (12).

The number of WhatsApp users are rising all over the world and the number of
WhatsApp users have progressively increased over the last decade as shown in graph
2 (13) . The number of smart phone users in India similarly has shown an exponential

trend over the last decade (graph 3) and it is predicted that these numbers were will



continue to increase and thus further popularizing the use of WhatsApp in our country

as shown in graph 4 (14).

A survey was conducted in 2017 by “Lokniti” which is a research programme at the
Delhi-based Centre for the Study of Developing Societies (CSDS) and was named
“Mood of the Nation” survey. It showed that in 2018, 45% of the Indian population
had a mobile phone, 31% had mobile phone with internet access and only 24% of
Indian population doesn’t have mobile phone (15). As shown in Graph 5, average
time spent per month on WhatsApp per user is approximately 21.3 hours which is far
more than that spent on other social networking or instant messaging applications. As
shown in Graph 3 & 4, the numbers of smart phone users are rising exponentially and
thus the numbers of WhatsApp users are expected to be much more than that of the

MOTN survey of 2018.

WhatsApp™ 2,000
Facebook Messenger*
Weixin | WeChat

ele]

Telegram

Snapchat
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Graph 1: Most popular global mobile messenger apps as of October 2021, based on

number of monthly active users (in millions)
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Chart 3
The youth are the biggest constituency

for WhatsApp
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The rise in internet usage and WhatsApp usage has higher in urban India than in rural
India. In 2017, 20% of the rural population used WhatsApp as compared to 38%
urban population but over a period of 1 year, the usage of WhatsApp doubled in rural
India as shown in Chart 1. WhatsApp use continues to be still more in upper middle
class and rich probably because of the easy availability of internet (chart 2). As
expected, amongst various age groups, people aged 18-25 years use WhatsApp the

maximum as shown in Chart 3 (15).

With the widespread and easy availability of internet, the use of internet in providing
information to patients with chronic illnesses has been explored in recent years. In
2017, Brady et al used semi structured interviews in 21 patients of diabetes and
reported the advantage of online forums in diabetes management by empowering

patients and motivating them (16).

Diabetes education is the key to Type 1 diabetes management. Providing structured
diabetes education helps in maximizing the effectiveness of diabetes treatment and
has been shown to have beneficial effect on glycemic control and psychosocial
outcomes (4). Various studies have shown diabetes education to be a cost effective

intervention by decreasing the frequency of hospital admissions and presentation to
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emergency (4) . Also, it has been observed that patients who do not receive education

are more likely to suffer from diabetes related complications (5,6).

Mobile health or “m-health” is the use of mobile phones for health and chronic
disease management. It includes social media to connect to health care professionals
and/or to other patients and /or community as well as includes smart phone
applications example those for keeping a log of blood glucose values or those that
give a graphical analysis of glucose or insulin dose calculator or carbohydrate

counting (17,18).

Telemedicine term was coined in 1970’s and literally means “healing at a distance”.
World Health Organization (WHO) in 2010 convention has defined Telemedicine as
“The delivery of health care services, where distance is a critical factor, by all health
care professionals using information and communication technologies for the
exchange of valid information for diagnosis, treatment and prevention of disease and
injuries, research and evaluation, and for the continuing education of health care
providers, all in the interests of advancing the health of individuals and their

communities”(19).

The management of Type 1 diabetes requires close monitoring and insulin dose
adjustment to ensure optimal glycemic control. The need for connecting patients and
health care providers through telemedicine has become even more necessary during
the Corona Virus Disease (COVID) pandemic. Due to the use of mobile phone and
internet services by both patients and their caregivers for school and college online
classes has made them well versed with its usage and thus it has made WhatsApp a

very convenient platform to use. It has helped to avoid the cost and time spent in

12



traveling and waiting in OPD and thus enabling more time available for studies and

school work for students and less absenteeism from work.

In 2019, Fischer et al from Johannesburg evaluated various information delivery
platforms, to increase diabetes awareness including television, radio, newspaper,
SMS, WhatsApp, emails, mobile applications, and social media. They reported that
patients were most receptive to television and WhatsApp followed by SMS,

newspaper, radio and social media (20).

In 2014, Saboo et al conducted a study to evaluate the role of social media in
management of Type 1 diabetes. 79 patients of Type 1 diabetes aged > 18 years were
connected to the diabetes care team via Facebook, email and WhatsApp. In addition,
patient support groups were created on WhatsApp and Facebook. HbAlc and Quality
of life were assessed 3 monthly for a period of 2 years. The authors reported that the
use of social media enabled the patients to share their glucose charting, discuss day to
day issues and to share their experiences. In addition, the doctor and patient
interaction via these social media platforms enabled the patient to contact the treating
doctors during emergency situations like hypoglycemia and hyperglycemias and also
gave the opportunity to the doctors to remind the patients for regular follow ups and
monitoring of Hbalc. The quality of life score decreased from 65.79 + 2.41 to
59.84 + 1.89; p< 0.01 suggesting an improvement in quality of life. The HbAlc
decreased from 9.21 + 1.76 to 8.49 + 0.89 (p< 0.01) (21). The authors concluded that
the use of social media not only improved the quality of life but also decreased the

impact of diabetes on Type 1 diabetes patients.

The same authors, Saboo et al in 2020 also evaluated the utility of social media during

the COVID pandemic for educating Type 1 diabetes patients. They observed that the

13



use of social media for Diabetes self-management education (DSME) was especially
rewarding during the COVID pandemic. The pandemic itself especially the COVID
lockdown created a lot of problems related to affordability and accessibility to health
care services. Saboo et al also reported that they faced various challenges while
managing Type 1 diabetes during the pandemic. They used video calls for managing
Type 1 diabetes patients. They tried to teach insulin techniques and the use of blood
glucose monitors through video calls. Authors connected the families of children with
Type 1 diabetes living in the same region in order to offer support and promote
confidence and they made one patient with type 1 diabetes as a peer educator to act as
an inspiration to others. The authors concluded that advancement in technology and
telemedicine proved to be very effective in managing patients and the use of
telemedicine proved both time and cost-saving and resulted in high appointment
adherence with minimum difficulties. As per the authors, the telemedicine approach
was well-received by people living with diabetes and their families and they
concluded that in the aftermath of COVID-19, telemedicine can provide a promising

solution for patients for delivering diabetes related care (22).

In another study from India conducted by Muthukrishnan et al over a period of 1 year
during COVID lock down, 46 Type 1 diabetes patients (including 10 on insulin pump)
were followed via a telephonic consultation. They were counselled fortnightly via
web-based education session. The authors concluded that teleconsultation via video
conferencing ensures optimal delivery of health care services and can even be
continued after the pandemic was over to reduce the OPD burden and increase
convenience to patients (23). In this study of 46 patients, the mean age was 19.1
years, the duration was 4.88 years and mean HbAlc was8.2. There was improvement

in HbAlc in 62.5% patients over a period of 1 year after teleconsultation.
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The concept is not new but it is largely unexplored. In 2012, in Norway a pilot study
on 12 patients evaluated the use of mobile phones in facilitating visual learning in
Type 1 diabetes using mobile phones using SMS and application using picture based
diary. The authors did not find a statistically significant difference in HbAlc or in
knowledge score after 3 month of intervention. Although the sample size was very
small, the authors reported that the patients appreciated the picture based diary more
than the SMS as the visual impression facilitated the link between theoretical

knowledge and executive functions and thus suited more to the adolescent brain (24).

A study in 2019 conducted by Sap et al from Cameroon studied the impact of patient
education through WhatsApp on knowledge and glycemic control of Type 1 diabetes
patients. They enrolled patients between 13-26 years as this age group uses social
networking applications the maximum. It was a non-randomized 2 arm trial enrolling
total 54 patients (25 in the intervention group and 29 in the control group). The
intervention group received weekly sessions of 60-90 minutes in the form of focus
WhatsApp group for 4 weeks. HbAlc was repeated after 12 weeks. Modified Revised
Brief Diabetes Knowledge Test was used for evaluating knowledge. They reported
that there was significant improvement in knowledge score from 13/20 to 16/20 in the
intervention arm (p value <0.01) while there was a decrease in knowledge score in
control arm 11.6 to 11.3 but there was no improvement in HbAlc in both the groups.
There was non-significant decrease in acute complications in the intervention group.
The authors concluded that patient education through social network over a period of
2 months helped to improve knowledge and acute complications but without an
improvement in glycemic control. It was a non-randomized trial and the authors also
highlighted the need for further studies to study the long term effect on glycemic

control (25).
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In 2016, Blackstock et al evaluated the use of WhatsApp in Type 1 diabetes
adolescents in West London. They used WhatsApp “Broadcast” rather than an open
WhatsApp group to ensure quality control in the messages sent by the patient and the
research team reviewed and approved all the messages sent by the patient before it
was disseminated to other members. They enrolled only 24 patients and reported that
the mean HbAlc changed from 9.7 to 9% while the median HbAlc decreased from
9.8 to 7.9%. Another observation which the authors reported that the 2 patients who
did not report for clinic visits were amongst the highest WhatsApp users and one of
them had significant improvement in HbAlc. Thus, they hypothesized that
WhatsApp could be useful in targeting even the difficult diabetic patients who don’t
come for follow up visits. They concluded that this innovative use of technology for
Type 1 diabetes management provides easy access of information as well as improves

patient’s engagement in diabetes self-management (26).

In 2017, Goyal et al from Canada tried the use of mobile application “bant” for
diabetes self-management education in adolescents. They designed a RCT to compare
the application “bant” with usual care over 12 months. The application had features of
wireless blood glucose monitoring transfer with out-of-range glucose alert with
causation and fixation alert. The primary objective was change in Hbalc while
secondary objective was SMBG frequency, quality of life, and satisfaction and usage
rates of “bant” application. They enrolled 96 patients and the mean duration of
diabetes was 7.1 years and the mean baseline HbAlc was 8.96 %. With 12 months
intervention, there was no significant difference in the HbAlc in the intervention
versus the control group. Both the group showed an initial decline of HbAlc which
then returned to pretreatment value at the end of 12-month study. There was no

change in the secondary outcome including the quality of life and satisfaction score.
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The authors also reported that the use of the application declined over time and 37%
patients had very low usage of application (less than once per 2 weeks) , 28 % had
low usage (less than once per week) and 26% moderate usage (1-3 times per week)

and only 9% patients used the application more than 3 times per week (27).

American Diabetes Association (ADA) has suggested the 5A’s model approach to
promote behavior change i.e. Ask, Advise, Assess, Assist and Arrange. For the
emotional support to the patients, the BATHE approach has been suggested i.e.
Background, Affect, Trouble, Handling, and Empathy. Previous studies have shown
that the 2 major coping issues in patients of diabetes include: problem focused coping
(i.e. strategies to resolve and to prevent problems) and emotion focused coping (i.e.
strategies to deal with negative emotions) (28). Very few studies have evaluated the
effect of mobile based Diabetes education on Quality of life and coping skills of

Type 1 diabetes patients. These studies are enumerated in the Reference Table 1.

In 2018, Klee et al conducted a RCT in Geneva Switzerland and 33 patients were
enrolled. There was a 0.33% reduction in Hbalc (p value 0.04) in patient using a
Webdia “Do it Yourself” application with respect to the standard care group. No

difference in quality of life score. (29)

In a study in 2020 by Nachimuthu et al in Chennai, an online survey “Survey
Monkey” was conducted in patients who did not come for physical OPD follow up
during the COVID lockdown. This survey had questions regarding SMBG,
compliance to diet and exercise and patients’ anxiety regarding COVID. Their cohort
of 100 patients had 92 Type 2 diabetes and 8 Type 1 diabetes patients. They reported

that 80% of the people were compliant with diet and exercise but only 28 % did
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regular (at least once a day) monitoring of blood glucose and 40% patients were

anxious about COVID infection and its after effects (30).

Sun et al in 2019 published a systematic review on various available mobile
applications for improving glycemic control in Type 1 diabetes patients (31). The
review evaluated 14 studies, 9 on standalone mobile apps while 5 on mobile apps with
text messaging or feedback system. Reference table 1 summarizes the results of the 5
studies with involvement of health care professionals along with application for

providing feedback and management advice.

Thus, many studies have been conducted to evaluate use of mobile phone SMS (Short
messages service) and various other mobile applications for diabetes self-management
education (DSME) in Type 2 Diabetes and very limited studies on Type 1 Diabetes.
They have shown varied results on glycemic control. There are very few studies
which have evaluated the role of mobile phone SMS and emails and other social
networking media like Facebook to bring a change in quality of life and coping skills

in Type 1 diabetes patients.

The number of WhatsApp users in India has increased in the last 4 years and to the
best of our knowledge, there is only one study conducted by Sap et al in 2019 (25) on
evaluating glycemic control and knowledge in Type 1 diabetes patients. This was a
non-randomized study with a sample size of 54 patients with 2 months follow up
period. There is no study specifically to evaluate the use of WhatsApp for improving

quality of life and coping skills in Type 1 diabetes patients.

We hypothesize that WhatsApp will provide an opportunity to patients to discuss their
fears and experiences with doctors and also to gain knowledge about diabetes self-

management. Patients can also learn from other patient’s experiences. So, we

18



designed a randomized trial to evaluate the use of WhatsApp in providing DSME and

its effect on glycemic control, knowledge, quality of life and coping skills.

Using modern communication technology and smart phone-based application in a
developing country to enable behavior change and self-empowerment in diabetes
management can reduce economic burden on patients by reducing the need for

frequent follow ups.

This study can help provide policy makers in India to design strategies using
WhatsApp to provide diabetes education to masses and thus reduce morbidity &

mortality due to diabetes and its complications.
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REFERENCE TABLE 1

Author Year/ Study design | Duration | Number of Mobile app used Results: Primary: Results
(Reference) | country months patients HbAlc decrease Secondary
Rossi etal | 2009 Pre/post 9 41 Diabetes interactive -0.37% FPG, PPG : Non significant
(32) Italy diary Non significant
Froisland et | 2012 Pre/post 3 12 Diamob -0.2% Knowledge change : Non
al (24) Norway Non significant significant (P 0.82)
(P 0.38)
Kirwan et al | 2013 RCT 6 72 Glucose Buddy -1.28% change in self-efficacy, self-
(33) Australia | (compared to Significant care activities, and quality of
usual care) life. : Non significant
Rossietal | 2013 RCT 6 127 Diabetes interactive -0.49 % Reduction in hypoglycemia
(34) Italy (compared to diary Non significant
usual care) (p 0.73)
Ryanetal | 2017 Pre/post 5 18 Intelligent diabetes -0.3% -
(35) Canada management Significant (p 0.001)
Zhang etal | 2019 RCT (A:B:C) 6 234 (21 Type | Welltang app + daily | Alc reduction inall 3 App self management not
(36) China Control, app 1,213 Type | guidance based on | groups. Group C lower | enough for achieving a good
self 2) app data by health Alc as compared to control but combining with
management, manager in group C | Group B. No difference interactive management

app interactive

between A and B.

achieves control.
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AIMS & OBJECTIVES

AIM: To evaluate the effect of WhatsApp based diabetes education and instructions

on diabetes management.

PRIMARY OBJECTIVE: To study the effect of WhatsApp based diabetes

education and instructions on glycemic status of patients of Type 1 Diabetes Mellitus.

SECONDARY_ OBJECTIVE: To study the effect of WhatsApp based diabetes

education and instructions on knowledge, quality of life and coping skills in patients

of Type 1 Diabetes Mellitus.
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MATERIAL & METHODS

STUDY SETTING

It was conducted in Department of Endocrinology & Metabolism, AIIMS Jodhpur.

STUDY DESIGN

Randomized Controlled Trial

STUDY DURATION

22" June 2020 to 7" September 2021

STUDY PARTICIPANTS

Patients with Type 1 diabetes presenting to Endocrinology and Metabolism OPD at

AIIMS Jodhpur.

PATIENT ENROLLMENT

Inclusion criteria:

e Diagnosed as Type 1 diabetes as per WHO criteria and age 15 to 40 years

e Provided Written informed consent (or Parental consent & assent if age <18
years)

e Agreed for offline follow up (Endocrine OPD visits) at 4, 16, 28 weeks.

e Had attended at least 2 sessions of diabetes education in our center.

e Patient who had a personal mobile phone with internet access

e Patient who knew how to read messages on a mobile phone (Hindi or Hindi
with English alphabets or English)

e Patient who gave willingness to receive WhatsApp messages for 28 weeks
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Exclusion criteria:
e Patient with other chronic illness that could have interfered with study
results e.g. mental illness
e Patient with conditions that might have altered HbAlc values e.g. Sickle cell

disease

RANDOMIZATION

We used a computer generated randomization list to enroll the patients who had
WhatsApp in the two groups, Intervention and Sham. The patients who satisfied our
inclusion and exclusion criteria were explained in detail about the trial and were asked
to sign the consent. Written informed consent was taken from all the patients above >
18 years and assent was taken from patients aged 15-18 years. On days when >1
patient was enrolled, the order of signing consent was used to decide who will be
enrolled first and thus randomization list. This was done to ensure that there was no

bias while randomization in the 2 groups.

All those patients who did not have a personal mobile phone or those who had a
mobile phone but no internet connection or WhatsApp or those who did not know
how to read or write messages on WhatsApp were put in the control group. Patient
information sheet (in English as well as Hindi language) with details regarding the

trial was given to all patients.

DATA COLLECTION:

After enrollment, baseline demographic data was collected in the case record form.

Patient’s clinical information including age, sex, and duration of diabetes, family
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history, per capita income, education, insulin requirements, diabetes complications
and past history including number of episodes of hypoglycemia and number of
admissions in last 1 year were recorded. In all the patients, HbAlc, Fasting plasma
glucose, Post prandial plasma glucose, serum creatinine and lipid profile were done at

baseline.

QUESTIONAIRRES

Three questionnaires (Details in annexure) were administered at baseline:

e Diabetes knowledge test (37)
e CODI (coping with a disease) questionnaire (38)

e Diabetes quality of life questionnaire (39)

Diabetes Knowledge Test (DKT) questionnaire consisted of total 34 questions with
maximum marks of 100. The questions were in both Hindi and English languages and

related to these 9 aspects of diabetes management:

e Knowledge regarding Insulin Types and insulin administration (15marks):
Questionl1-4, 19

e Knowledge regarding Nutrition (20 marks): Question 5-11

e Knowledge regarding Hypoglycemia (19 marks): Question 12-18

e Knowledge about Self-monitoring of blood glucose (SMBG) & glycemic
targets (9 marks): Question 21, 22, 27

e Knowledge regarding Exercise (11 marks): Question 20, 23-26

e Knowledge regarding Sick day management (12 marks): Question 28, 29, 33

e Knowledge regarding Complications (4 marks): Question 30

e Knowledge regarding Travel precautions (6 marks): Question 31, 32
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e Knowledge regarding insulin dose adjustment (4 marks): Question 34

CODI (Coping with disease) questionnaire consisted of questions related to 6 domains

namely:

e Acceptance: 6 questions

e Avoidance: 4 questions

e Cognitive Palliative: 5 questions
e Distance: 4 questions

e Emotional reaction: 6 questions

Wishful thinking: 3 questions

Patients were asked to mark their response on a 5-point Likert scale ranging from

never to always i.e. Never/ Seldom/Sometimes/ Often/ Always.

DQOL (Diabetes Quality of Life) questionnaire consisted of total 46 questions on the
following domains:

e Satisfaction: 15 questions

e Impact: 20 questions

e Worry: Social/ Vocational: 7 questions

e Worry: Diabetes related: 4 questions
Patients were asked to mark their responses on a 5-point Likert scale. Satisfaction was
rated from 1 (very satisfied) to 5 (very dissatisfied). Impact and worry scales are rated

from 1 (no impact and never worried) to 5 (always impacted and always worried).
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OFFLINE DIABETES EDUCATION

All the patients who were enrolled in our study were given structured diabetes
education after filling of the baseline questionnaires. This offline education session
which was conducted in our Endocrine OPD for each patient took approximately 45
minutes. If more than 1 patient was enrolled on a given day, then the offline education
session for all the patients on a single day were taken simultaneously and it was
ensured that all the personal queries of each patient were appropriately answered. Not
more than 3 enrollments were done in 1 day, so as to ensure appropriate time is given
to each patient. All efforts were made to make this offline session interactive,
encouraging patients to ask their questions and doubts and build rapport with the
patient. All these sessions were taken by the same doctor (me) and were supervised
by my guide, the principal investigator. To ensure uniformity, a structured PowerPoint
presentation was used for diabetes education and patients were asked to interrupt in
between and interact. The PowerPoint presentation was written in Hindi language and

was presented in Hindi. It included information regarding:

1. What is diabetes and the various type of diabetes and the difference of Type 1
diabetes from Type 2 and gestational diabetes.
2. Insulin:
e Normal physiology of insulin secretion and need for bolus and basal
component
e Types of bolus and basal insulin available
e Regimens of insulin: Basal bolus/ split mix/ premix
e Insulin injection sites, technique, storage, needle change & sharp

disposal
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e Insulin delivery devices: syringes, pen and pumps and the advantages
of each

Glucose monitoring

e What is HbAlc and its advantage

e Timing of self-monitoring of glucose

e Travel and sick day precautions
. Acute complications

e Hypoglycemia : symptoms and its management

e Ketoacidosis and its early recognition
Chronic complications: via pictorial representation of all the organs which
could be affected by diabetes and their basics about screening for them
Diet in diabetes: introduction to the concept of glycemic index and calorie
counting and the common household food items and their classification into
low, medium and high glycemic index

Importance of regular exercise

The information in the PowerPoint presentation while being presented were

modulated as per the patient’s current understanding of diabetes and focusing more on

problem areas. For example if the patient had basic knowledge about insulin types and

injection technique, then more stress was given on telling him about complications,

diet and glycemic index and dose adjustment. But if while interaction with the patient,

it was realized that patient has very minimal knowledge about diabetes management,

then emphasis was laid on teaching him the basics and encouraging him for frequent

follow up so that further detailed education could be given on subsequent follow ups.

Offline diabetes education was stressed upon because we aimed to provide diabetes
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education to improve glycemic control and empower patient regarding diabetes self-

management irrespective of the trial arm to which the patient belonged.

At the end of each offline diabetes education session, the home based self-monitored
glucose charting was reviewed and insulin doses adjusted accordingly and patients
were told the basics of insulin dose adjustment and how they could make minor
adjustments in their insulin doses on their own as per their home-based monitoring.
The patients were encouraged to maintain a diary with home-based glucose
monitoring and to come to Endocrine OPD at 4, 16 and 28 weeks after enroliment for

follow up for the trial.

EDUCATION THROUGH WHATSAPP:

After enrollment, the patients were given the mobile number of both the resident
doctor and the principal investigator who they can contact by a phone call at any time
during the 28 weeks follow up period. The patients with WhatsApp were added to
either WhatsApp “Intervention” or “Sham” group as per the randomization list. The
Intervention WhatsApp group was named “Type 1 diabetes I” and Sham group was
named “Type 1 diabetes S”. No other person apart from the patient and investigating
doctor was made the part of the WhatsApp group. To ensure that the sanctity of the
group is maintained, it was decided in the protocol that the patient who will send

inappropriate messages on the WhatsApp group will be removed from the group.

All the patients (both intervention and sham WhatsApp group patients) were asked to
be online every Sunday between 5 pm to 6pm and were encouraged to participate

actively in the group discussion on WhatsApp group. The patients were reminded to
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participate in the group discussion a day prior as well as 4 hours prior to the group

discussion time.

Every Sunday at 5pm, a greeting message was sent to both the WhatsApp groups
“Type 1 diabetes I” and “Type 1 diabetes S asking them about their general well-
being and participation by the group members were encouraged. Few examples of the

messages being:

. THW, HU T Y IS
o T SMRME DI T T T LT G & IR SYRH AR ARG |
o YYU MU & U, AT MU I UH R A Td PR IBA & |

These greeting messages were sent to both the WhatsApp groups: Intervention and
Sham. So, from the enrollment till this greeting on WhatsApp, both intervention and
sham WhatsApp group patients were interacted with in a similar manner. It was after
this greeting step that the “intervention” was begun in the Intervention group while in
the Sham group, if there were any questions asked specifically to the doctor, they
were answered, and otherwise patients were left to interact on their own with no extra

effort made after the initial greeting messages to encourage interaction.

In the “Intervention” group, patients were encouraged to interact as much as possible
with the doctor as well as with the other members of the group. They were
encouraged to ask questions and doubts regarding diabetes and discuss the difficulties
they face with diabetes and share their experiences. The focus of the discussions was

to discuss one topic each week. The topic to be discussed was usually decided by the

questions asked by the members. For example, if a patient asked that “ZTaex A B

IR so A% HH 8 7T YT 3R A lhaic Wrs, T T8 Tal U127 So, in that day’s
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discussion, hypoglycemia was discussed for example covering the following

headings:

. YRTATH DI SRUNARHITRI HEd o

. MUAV DS AN D! fHd TR HH H) g0 Bk

o 3MUH Y fora AN B TR FAES &

. YRBATH B R HRUIE 82

« YRBHTIM b HUD] T &I 3T U

o IR MUHT YR HYT 70 Y B S Al D] T AT A5

o 309X U PR BH A A IR & ITT A FIT HIAT ATTT?

(English Translation: Glucose Can anyone tell below what glucose level will we label
as hypoglycemia? How many of you have had low glucose readings? What are the
reasons of low glucose readings? What symptoms did you have when you had low
glucose readings? What should you do when your glucose level falls less than 70?

What will you do if you get unconscious due to hypoglycemia?)

All efforts were made to provide maximum information to the patients and at the
same time to make the discussion more interactive and patient centric. Practical

aspects of diabetes management were stressed upon more.

Patients were also encouraged to do calorie and carbohydrate counting. For example:

31T J& & ol THET W1 I H I [6a1 o fvaT Fefeigge; dar! 82 (Did

you check the carbohydrates and calories of the food you ate today?)

So, with patients queries and their day to day difficulties in mind, the group
discussions were conducted over a period of 1 hour (every Sunday 5 to 6 pm) trying

to deal with one problem area each week encouraging maximum patient participation.
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Thus, the topics discussed during this weekly 1 hour group discussion cum education

session of the intervention group included:

1. INTRODUCTION TO DIABETES
a. What is diabetes?
b. Types of Diabetes?
c. Symptoms of diabetes/ poor glycemic control?
d. Treatment of diabetes :
e Type 1 DM: insulin
e Type 2 DM: Life style, Oral agents , Insulin
e GDM: Life style, insulin, oral
e. Importance of support groups in diabetes
2. INSULIN
a. Types of insulin available
e Concept of Basal & bolus insulin
e Rapid, short, intermediate, long acting: with examples &
common brand names
e Onset & duration of action
e Premix insulin vs Basal bolus: Advantages & disadvantages
b. Insulin delivery devices:
e Syringe/ pen/ Pump: with demonstration
e Advantages & disadvantage & precaution with each delivery
device
e Mixing of insulin
c. Sites of insulin injection & technique demonstration
d. Insulin storage
e. Needle change & Cartridge (pen) change demonstration with priming
for 1%tin;.
3. DIET & DIABETES:
a. Components of diet & examples
e Carbohydrate/protein/fat/fiber
b. Concept of glycemic index & glycemic load

e Examples of low, medium & high Gl foods
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c. Carbohydrate counting
e Food exchange list
e Insulin carbohydrate ratio (ICR)
d. Plate method
4. HYPOGLYCEMIA:
a. Definition
b. What are the causes of hypoglycemia?
c. Symptoms: initial & subsequent?
d. Treatment & immediate monitoring
e Oral glucose/ Glucagon
e When to visit doctor?
¢ What to do if found unconscious?
e. Prevention
f. HypoKIT & diabetes identification card
5. MONITORING IN DIABETES:
a. SMBG (Self-monitoring of blood glucose)
e Timings
e Where to prick & why?
e Concept of after dinner & 3am monitoring
e While purchasing Glucometer/ strips: Cost of strips vs
glucometer, technology, memory, desiccant
b. Role of HbAlc
c. Glycemic targets
d. Continuous glucose monitoring
e Types & cost
e Advantages

e Concept of Artificial pancreas

6. EXERCISE & TRAVEL
a. What exercises: aerobic vs anaerobic with examples
b. Timing & duration of exercise
c. Effect of exercise on glucose & risk of delayed hypoglycemia

d. Precautions while exercise:
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¢ \WWhen not to exercise: SMBG/ ketone / sick day
e Insulin injection site
e Guidance on carbohydrate intake before/during/after exercise
as per SMBG

e. Travel:
e Things to be carried while travelling: kit
e Precautions while long distance travelling: cold chain
e Air travel

7. SICK DAY GUIDELINES

a. Precaution to be followed during sick day
e Extra insulin & dose
e Monitoring: SMBG frequency
e Diet/ fluid/ rest/ medications

b. Ketones
e When to check: causes & Symptoms of DKA?
e Home based ketone monitoring: Urine/ serum: How to check?
e Home based management

c. When to go to hospital?

8. COMPLICATIONS OF DIABETES
a. Basic symptoms, prevention, screening and management of
complications of:

e Eyes
e Kidney
e Nervous system
e Blood circulation
e Foot

e \Wound care/infection

The details of the various aspects and modules of diabetes education discussed during
WhatsApp diabetes education session of the intervention group is given in Annexure

5.
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FOLLOW UP

So, for all the patients in the Intervention WhatsApp group, this WhatsApp diabetes
education session was conducted for a minimum of 28 weeks. The patients who
completed their 28 weeks (as per their date of enroliment) follow up continued to be a
part of the WhatsApp group till the last enrolled patient completed the 28 weeks
follow up i.e. till 7th September 2021.
Patients were called for follow up at 4, 16 and 28 weeks after enrollment. 4 weeks
follow up was just a routine OPD visit to ensure compliance and it was made optional
during the peak COVID pandemic and telemedicine consultation was done for those
patients who could not come for physical OPD follow up. At 16 week and 28 weeks,
HbAlc was done and patients were asked to fill the questionnaires regarding the
knowledge, coping skills and quality of life. To ensure uniformity, and to ensure that
the sham and control group are not deprived of diabetes education, we conducted
offline diabetes education after the questionnaires were filled at 16 and 28 weeks also.
The offline education during the follow up like the baseline session was through a
structured power point presentation with no discrimination between the 3 groups
during the offline sessions. The following patients were excluded from analysis:

e Patients who remained inactive on WhatsApp group for > 4weeks in

continuation

e Patients who were absent on >1 offline visit

e Patients with > 1 hospitalization in study period due to diabetic ketoacidosis

e Patients removed from the WhatsApp group in view of sending inappropriate

message on WhatsApp group
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SAMPLE SIZE

While planning the study protocol, we could not calculate the exact sample size as we
did not have any other similar randomized trial to provide us the required data for
sample size calculation. We had planned to enroll at least 90 patients as we had
approximately 140 Type 1 diabetes patients under our OPD follow up and thus we
had expected to enroll 2/3 of them. We had planned to enroll 30 patients in each
group i.e. WhatsApp intervention, WhatsApp Sham and control group without
WhatsApp but finally we could enroll 66 patients (28 each in WhatsApp Intervention

and Sham group and 10 in the control group).

LAB ANALYSIS

HbAlc determination was done with the Bio-Rad VARIANT Il Hemoglobin Alc
program using ion exchange high performance liquid chromatography (HPLC) by
measuring change in absorbance at 415 nm followed by an additional filter at 690 nm
for correction for background absorbance. The results were traceable to the reference
methods of both the NGSP and IFCC, with the reportable range for HbAlc for the
assay being 3.1-18.5%. Precision parameters provided by the manufacturer in a
normal patient included a within-run, between-run and between-day CV of 0.9%,
0.64% and 1.15% respectively. Similarly, in diabetic patients, the parameters were

0.59%, 0.46% and 1.15% respectively.

STATISTICAL ANALYSIS:

Mixed Model Repeated Measures (MMRM) was used for analysis of primary and
secondary end points. Wilcoxon Sign rank test was used for parameters not included

in primary and secondary end points.
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RESULTS

The study was conducted in Department of Endocrinology, AIIMS Jodhpur. Total 103

patients were screened for enrollment into the trial. The study flow is shown in figure
1. The month wise distribution of patient enrollment is shown in Table 1. The reason

for exclusion of 37 patients in enumerated in Table 2.

STUDY ENROLLMENT:

The study received ethical approval on 1% Jan 2020 and we started our enrollment on
22" June 2020 and the last patient enrolled was on 10" February 2021. We had to
stop our enrollment on 10" February 2021 as we had to do a 28 week follow up and
since it was a time bound study and had to be submitted before 31 December 2021,
we wanted our follow up to be complete on 10" September 2021 +7 days, so that the
analysis and thesis writing could be completed on time. So, we enrolled the patients
over this period of approximately 7.5 months (22" June 2020 to 10" Feb 2021) who
satisfied our enrollment criteria (consent, inclusion and exclusion criteria). We were
planning to enroll 90 patients (30 each in WhatsApp Intervention, WhatsApp Sham
and Control group), but the numbers of patients enrolled were less than expectation as
because of the COVID peak during the enrollment period, the OPD visits were
limited. So, finally we could enroll 28 patients each in WhatsApp intervention and
WhatsApp sham group and 10 patients in the control group, thus enrolling only 66
patients. The number of patients in the control group was less as mobile phone use has
become so common in our country and because of the reduced cost of smartphones
and easy availability of internet facilities; most of the Type 1 diabetic patients had
their personal mobile phones with WhatsApp. So, only 10 Type 1 diabetes patients
who did not have a personal mobile phone with internet and WhatsApp could be

included in the control group.
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Fiaure 1: STUDY FLOW CHART

CONTROL GROUP

(n=10)

AGE 15-40 Years
Without a smart phone

TOTAL TYPE 1 DIABETES
SCREENED
(n=103)

INCLUSION CRITERIA
e Age 15to 40 years
e  Personal mobile phone with

internet access & knows how to

A

read messages

/does not know how to EXCLUSION CRITERIA
use WhatsApp e LADA (n=18)
» | Not willing for follow up (n=7)
e Pregnancy (n=5)
e Mental illness (n=2)
e Refused consent (n=2)
TOTAL RANDOMIZED e Visual impairment (n=1)
(n=56) e 15 or 2™ degree relative already
included in same trial (n=1)
WHATSAPP WHATSAPP SHAM
INTERVENTION GROUP GROUP
Educational messages weekly Greeting messages week.
(n=28) (n=28)
|
WEEK 0
Baseline investigations including HbAlc
Questionnaires ( knowledge test, CODI, DQOL)
WEEK 4
Routine OPD visit
WEEK 16 & WEEK 28
HbAlc
Questionnaires (knowledge test, CODI, DQOL)
LOST TO FOLLOW UP LOST TO FOLLOW UP LOST TO FOLLOW UP
(N=2) (N=7) (N=5)
EXPIRY (N=1)
|
FINAL ANALYZED FINAL ANALYZED FINAL ANALYZED
CONTROL GROUP (n=8) WHATSAPP INTERVENTION SHAM WHATSAPP
GROUP (n=21) GROUP (n=22)
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Table 1: Number of patients enrolled month wise:

MONTH OF ENROLLMENT NUMBER OF
PATIENTS ENROLLED

June 2020 5
July 2020 13
August 2020 13
September 2020 6
October 2020 3
November 2020 2

December 2020 12
January 2021 5
February 2021 7

Table 2: Reason for exclusion

REASON FOR EXCLUSION NUMBER OF
PATIENTS (N=37)
Suspected LADA 18
Not willing for follow up (Residence > 200 km away) 7
Pregnancy 5
Mental illness 2
1%t or 2" degree relative already included in same trial 2
Refused consent 2
Visual impairment 1

WHATSAPP INTERVENTION:

While enrolling the patients, they were asked regarding their preferred language for
interaction in the WhatsApp group. 54 out of 56 patients preferred Hindi and knew
how to read messages written in Hindi language. Six out of the 54 patients who
preferred Hindi language (Three each in WhatsApp Intervention and Sham group)
although could read messages typed in Hindi but were not well versed in typing either
Hindi or Hindi with English alphabets. So, they preferred sending voice messages for
asking their queries or for responding to the group. Two out of the 56 patients in the
WhatsApp group preferred English. One of these two patients who preferred English,
was well versed with both Hindi and English and could read and write both Hindi and
English. The other patient who preferred English (in the Intervention group) could

understand and read Hindi but was not comfortable in typing either Hindi or Hindi

38




with English alphabets. So, he sent messages in English to the group which were
converted by the investigators to Hindi for the better understanding of the other group
members and replies were sent to him in both English and Hindi (so that the other
group members could also benefit from the conversation). So, all the messages were

typed in Hindi during the 1 hour group discussion.

FOLLOW UP:

Out of total 66 enrolled patients, only 30 patients (45 %) could visit our hospital for
follow up at 16 week after enrollment and only 44 patients (66 %) at 28 weeks. So,
we have the follow up questionnaires of CODI and DQOL only for these patients.
Since, our primary objective was to see change in HbAlc which was used as a marker
of glycemic control, at 16 and 28 weeks, for those patients who were not able to visit
our hospital due to COVID related reasons, we asked to get the HbAlc tested from a
lab near to their residence. So, finally we have HbAlc data of 50 out of 66 enrolled
patients (75.7%) at 28 weeks and 31 patients at 16 weeks. The most common reason
for inability to come for follow up visit was travel restrictions due to COVID
lockdown. COVID led to restriction of patient movement and unavailability of public
transport during the lock down. Thus out of 36 patients who could not come for
follow up at 16 week, 24 patients were actually willing to come for follow up but
could not due to the travel restrictions. Similarly, 14 out of 22 patients were willing to
come at 28 weeks follow up but could not. Moreover, five patients did not visit the
nearby lab for getting their Hbalc checked and neither called the lab personnel for
home collection due to the fear of contacting COVID by visiting the lab or through

lab personnel. The other reasons for lost to follow up include:
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Two patients shifted to alternate medications (Naturopathy and Ayurveda) and
stopped insulin and thus refused to come for follow up.

One patient had a dispute with her husband who refused to bring the patient to
hospital for follow up and one patient’s husband got transferred to Chandigarh
(approx 800 km away)

One patient was fearful of blood sampling and felt that too many tests are
being done in the hospital, and he doesn’t want to give his blood sample and
thus preferred treatment from the local doctor.

Two patients shifted to their village almost 300km away due to lack of
employment in Jodhpur and thus refused to come for follow up visit.

Two patients of the Intervention group said that they don’t want to come for
OPD follow up and if they will need an advice or dose adjustment, they will
discuss the same on WhatsApp group only.

One patient due to unknown reasons after enrollment into WhatsApp group
remained inactive for 3 weeks, did not answer any phone calls and then exited

from the group.

To ensure that the sanctity of the group is maintained, it was decided in the protocol

that the patient who will send inappropriate messages on the WhatsApp group will be

removed from the group. But, none of the patients had to be removed from the group

because of the above reason. One patient in the Intervention group exited from the

WhatsApp group on own after 3" discussion week. He came for OPD follow up 2

days after exiting the group and told that he impulsively exited from the group due to

stress when he came to know the possible complications which can occur in Type 1
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diabetes. He was counselled and even a formal psychiatric consultation was sought.

He himself requested for re-addition to the group after 2 days.

BASELINE CHARACTERISTICS:

The baseline characteristics of the total 66 patients are shown in Table 3 and in

figures 2 to 8.

Table 3: CHARACTERISTICS OF THE STUDY SUBJECTS

PARAMETER

MEAN SD (Range)
(N=66)

Age (Years)

24.5 £ 7.1 (15 — 40 years)

Gender: Male/Female

41 (62.1%)/25 (37.9%)

Age Of Onset (Years)

16.8+6.1 (6 33)

Duration Of Diabetes (Years)

7.68 +5.89

C-Peptide (ng/ml)

0.11 +0.18 (0.01 - 0.90)

Marital Status : Married

33 (50.0%)

Weight (kg) 52.58 + 11.09 (24 - 81.60)
Height (cm) 161.14 + 9.69 (140.00 — 182)
BMI (Kg/m?) 20.16 + 3.53 (12.24 - 31.33)

Years Of WhatsApp Use

2.46 £1.90 (0-8)

Insulin Storage: Fridge

61 (92.4%)

Insulin Storage: Others

5 (7.6%)

Monthly Income Per Capita (Rupees)

9060.61 + 6385.40 (1500 — 35000)

Complications

Retinopathy 17 (26.6%)
Neuropathy 24 (36.4%)
Nephropathy 10 (15.2%)
Infection 8 (12.1%)

Hypertension

12 (18.2%)

Hypothyroidism

10 (15.2%)

Vitamin D Deficiency

22 (33.3%)

Insulin Dose Total (units)

42.74 £ 14.20 (16 — 76)

Insulin Dose (units Per Kg)

0.84 £ 0.29 (0.30 - 1.54)
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Figure 2:

Figure 3:
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Figure 8:

Distribution of Hypoglycemia Episodes In Last 1
Year Prior To Enroliment
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Table 4: BASELINE CHARACTERISTICS OF INTERVENTION VERSUS

SHAM WHATSAPP GROUP

PARAMETER INTERVENTION SHAM
N=28 N=28
MEAN £SD MEAN £SD

Age (Years) 24.75 +7.49 23.86 + 6.35
Age

<20 Years 10 (35.7%) 11 (39.3%)

21-30 Years 13 (46.4%) 12 (42.9%)

31-40 Years 5 (17.9%) 5 (17.9%)
Gender

Male 17 (60.7%) 19 (67.9%)

Female 11 (39.3%) 9 (32.1%)
Age Of Onset (Years) 16.91 +6.21 15.14 + 4.87
Duration Of Diabetes (Years) 7.74 £6.39 8.69 £5.51
Duration Of Diabetes

<1 Year 4 (14.3%) 1 (3.6%)

1-5 Years 9 (32.1%) 9 (32.1%)

6-10 Years 6 (21.4%) 9 (32.1%)

>10 Years 9 (32.1%) 9 (32.1%)
C-Peptide 0.11+0.17 0.10 £0.20
Occupation

None 10 (35.7%) 9 (32.1%)

Student 10 (35.7%) 8 (28.6%)

Working 8 (28.6%) 11 (39.3%)

Marital Status (Yes)

13 (46.4%)

12 (42.9%)

Highest Education

Primary 4 (14.3%) 9 (32.1%)
Tenth 4 (14.3%) 6 (21.4%)
Twelfth 5 (17.9%) 5 (17.9%)
Graduate 10 (35.7%) 6 (21.4%)
Postgraduate 5 (17.9%) 2 (7.1%)
Weight (kg) 52.60 + 10.43 53.81 +£12.09
Height (cm) 159.42 + 8.97 163.40 £ 9.61
BMI (Kg/m2) 20.70 £ 3.93 19.96 + 3.04
BMI
<18.5 Kg/m2 10 (35.7%) 11 (39.3%)
18.5-22.9 Kg/m2 12 (42.9%) 12 (42.9%)
23.0-24.9 Kg/m2 1 (3.6%) 3 (10.7%)
25.0-29.9 Kg/m2 4 (14.3%) 2 (7.1%)
30.0-34.9 Kg/m2 1 (3.6%) 0 (0.0%)
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PARAMETER INTERVENTION SHAM
N=28 N=28
MEAN £SD MEAN £SD
Years Of WhatsApp Use 2.84 £1.70 2.96 £1.78
Hypoglycemia Episodes In Last 1 Year
None 10 (35.7%) 9 (32.1%)
<5 11 (39.3%) 10 (35.7%)
>5 7 (25.0%) 9 (32.1%)

Insulin Storage

Fridge 26 (92.9%) 28 (100.0%)

Others 2 (7.1%) 0 (0.0%)
Monthly Income Per Capita 10432.14 + 6578.60 | 9175.00 + 6668.65
Retinopathy 8 (30.8%) 7 (25.0%)
Neuropathy 13 (46.4%) 9 (32.1%)
Nephropathy 3 (10.7%) 5 (17.9%)
Infection 2 (7.1%) 4 (14.3%)
Hypertension 6 (21.4%) 5 (17.9%)
Hypothyroidism 6 (21.4%) 4 (14.3%)
Vitamin D Deficiency 8 (28.6%) 10 (35.7%)

Insulin Regimen

Basal Bolus 21 (75.0%) 16 (59.3%)

Premix 5 (17.9%) 8 (29.6%)

Split Mix 2 (7.1%) 3 (11.1%)
Insulin Dose Total 40.18 + 13.49 44.61 + 14.29
Insulin Dose Per Kg 0.77 £0.23 0.87 £0.35




Table 5: BASELINE CHARACTERISTICS OF TRIAL WHATSAPP GROUP

(INTERVENTION plus SHAM) versus CONTROL group

TRIAL GROUP | CONTROL GROUP
PARAMETER N=56 N=10
MEAN £SD MEAN £SD

Age (Years) 24.30 + 6.89 25.60 + 8.33
Age

<20 Years 21 (37.5%) 3 (30.0%)

21-30 Years 25 (44.6%) 3 (30.0%)

31-40 Years 10 (17.9%) 4 (40.0%)
Gender

Male 36 (64.3%) 5 (50.0%)

Female 20 (35.7%) 5 (50.0%)
Age Of Onset (Years) 16.03 + 5.60 20.85+7.33
Duration Of Diabetes (Years) 8.22 +5.93 4.68 + 4.86
Duration Of Diabetes

<1 Year 5 (8.9%) 3 (30.0%)

1-5 Years 18 (32.1%) 4 (40.0%)

6-10 Years 15 (26.8%) 2 (20.0%)

>10 Years 18 (32.1%) 1 (10.0%)
C-Peptide 0.11+0.19 0.13+0.15
Occupation

None 19 (33.9%) 5 (50.0%)

Student 18 (32.1%) 1 (10.0%)

Working 19 (33.9%) 4 (40.0%)
Marital Status (Yes) 25 (44.6%) 8 (80.0%)
Highest Education

Primary 13 (23.2%) 9 (90.0%)

Tenth 10 (17.9%) 1 (10.0%)

Twelfth 10 (17.9%) 0 (0.0%)

Graduate 16 (28.6%) 0 (0.0%)

Postgraduate 7 (12.5%) 0 (0.0%)
Weight (kg) 53.20 + 11.20 49.08 + 10.26
Height (cm) 161.41 +9.43 159.67 + 11.51
BMI (Kg/m2) 20.33 £ 3.50 19.18 + 3.67
BMI

<18.5 Kg/m2 21 (37.5%) 4 (40.0%)

18.5-22.9 Kg/m2 24 (42.9%) 5 (50.0%)

23.0-24.9 Kg/m2 4 (7.1%) 1 (10.0%)

25.0-29.9 Kg/m2 6 (10.7%) 0 (0.0%)

30.0-34.9 Kg/m2 1 (1.8%) 0 (0.0%)
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TRIAL GROUP CONTROL GROUP
PARAMETER N=56 N=10
MEAN £SD MEAN £SD

Insulin Storage

Fridge 54 (96.4%) 7 (70.0%)

Others 2 (3.6%) 3 (30.0%)
Monthly Income Per Capita 9803.57 + 6593.86 4900.00 + 2469.82
Retinopathy 15 (27.8%) 2 (20.0%)
Neuropathy 22 (39.3%) 2 (20.0%)
Nephropathy 8 (14.3%) 2 (20.0%)
Infection 6 (10.7%) 2 (20.0%)
Hypertension 11 (19.6%) 1 (10.0%)
Hypothyroidism 10 (17.9%) 0 (0.0%)
Vitamin D Deficiency 18 (32.1%) 4 (40.0%)
Insulin Regimen

Basal Bolus 37 (67.3%) 7 (70.0%)

Premix 13 (23.6%) 1 (10.0%)

Split Mix 5 (9.1%) 2 (20.0%)
Insulin Dose Total 42.39 + 13.95 4470 + 16.19
Insulin Dose Per Kg 0.82 £0.30 0.90 £0.24
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PRIMARY OBJECTIVE: HbAlc CHANGE

The primary objective of our study was the effect of WhatsApp based diabetes
education and instructions on glycemic status of patients of Type 1 Diabetes Mellitus
patients. HbAlc was used as a marker of glycemic control in our study which was

done at baseline, 16 weeks and 28 weeks.

Intervention WhatsApp group versus Sham WhatsApp group:

As shown in Table 6, there was a decline in HbAlc from the baseline in both the
Intervention and Sham WhatsApp group both at 16 week (9.11 + 1.82 vs 9.13 + 2.53,
p 0.695) and 28 weeks (9.60 + 1.5 vs 8.91 + 1.70, p 0.262). After adjustment for
baseline HbAlc also, the covariates were evaluated at HbAlc 9.60 (figure 9) and
there was no significant difference between the groups in terms of HbAlc % at both
16 Weeks and 28 weeks as shown in figure 9. Thus, the difference between the 2
groups was not significant at both the time points. Actually, the HbAlc initially
decreased to nadir 9.11% in the intervention group at 16 week but then again
increased to 9.60 at 28 weeks while the Sham group showed a progressive decline

from the baseline.

50



Table 6: Change in HbAlc in intervention WhatsApp group versus Sham

WhatsApp group.

HbAlc INTERVENTION SHAM
MEAN £SD MEAN £SD
Baseline 11.21 +2.49 9.54 +2.42
16 Weeks 9.11+182 9.13+ 253
28 Weeks 9.60 +1.50 8.91+1.70
Figure 9:
DSME in Type 1 DM: Effact of Watsapp based Groups on HbA1C

Watsapp groups

=== Sham Watsapp group
p— === |ntervention watsapp Group

11.00

10,00

HbA1C (in %)

8.00

7.00

0 weeks 16 weeks 28 weeks

HbA1C change over 28 weeks
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Trial WhatsApp (Intervention plus Sham) group versus Control group:

As shown in Table 7, there was a significant decrease in HbAlc from baseline in trial
group as compared to Control group without WhatsApp at 16 week (9.12 + 2.19 vs
11.40 + 1.04, p value 0.035) and at 28 weeks (9.24+1.63 vs 11.59+2.36, p 0.007).
Thus, those in Trial had statistically significant improvement in HbAlc as compared
to controls.

Table 7: HbAlc in Trial WhatsApp (Intervention plus Sham) group versus

Control group:

HbA1lc Trial WhatsApp group Control group
MEAN £SD MEAN £SD
Baseline 10.38 + 2.57 12.42 + 3.10
16 Weeks 9.12+2.19 11.40 £ 1.04
28 Weeks 9.24 +1.63 11.59 + 2.36

As shown in figure 10, to adjust for the baseline HbAlc, the covariates were
evaluated at the HbAlc baseline of 10.24. The trial group showed a significant
decline in HbAlc as compared to control group even after adjustment for baseline
HbAlc. The Mean £SE of trial vs control group at 28 weeks was 9.144+0.276 vs
11.668+0.731 with mean square 1.453, p value 0.003. The control group was not
analyzed at 16 weeks because only 3 out of 10 patients followed up at 16 week in the

control group.
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Figure 10:
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SECONDARY OBJECTIVE: CHANGE IN KNOWLEDGE:

Intervention WhatsApp group versus Sham WhatsApp group:

The knowledge of the patients was assessed in terms of 9 parameters via the Diabetes
Knowledge Test questionnaire (DKT). The total maximum score was 100. Over the
28 weeks follow up period, in both the WhatsApp groups, Intervention and Sham, the
total Knowledge score improved from baseline to 16 Weeks and 28 Weeks. The
maximum percent change from the baseline was observed at the 28 Weeks (Table 8,
Figure 11). There was a significant improvement in Intervention group in Knowledge
Total score at both 16 week (68.38 + 11.74 vs 50.67 + 16.36, p value 0.003) and 28
weeks (68.63 + 16.15 vs 59.28 + 12.15, p value 0.05) with respect to Sham group as

shown.

Figure 11: Change in total knowledge in the 2 WhatsApp groups
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After adjusting for the baseline, the covariates were re-evaluated at baseline
knowledge 49.2917 and there was a significant difference (p value 0.003) in the
knowledge in the intervention group as compared to Sham WhatsApp group (Figure

12).

Figure 12:

Knowledge about DSME over the study period

0 00 Watsapp
Groups
w— Cham

—— rkervention

Knowledge score
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Table 8: Change in total knowledge in the 2 WhatsApp trial groups:

PARAMETER INTERVENTION SHAM
Knowledge Total (Max | MEAN +SD MEAN =SD
marks 100)
Baseline 47.22 + 20.66 44,37 +16.23
16 Weeks 68.38 £ 11.74 50.67 £ 16.36
28 Weeks 68.63 + 16.15 59.28 +12.15

The knowledge of the patients was assessed in terms of 9 parameters via the Diabetes

Knowledge Test questionnaire (DKT). The total maximum score was 100. The

parameters assessed (with their maximum marks) were namely:

1. Knowledge regarding Insulin Type (15 marks)

2. Knowledge regarding Nutrition (20 marks)

3. Knowledge regarding Hypoglycemia (19 marks)

4. Knowledge about Self-monitoring of blood glucose (SMBG) (9 marks)

5. Knowledge regarding Exercise (11 marks)

6. Knowledge regarding Sick day management (12 marks)

7. Knowledge regarding Complications (4 marks)

8. Knowledge regarding Travel precautions (6 marks)

9. Knowledge regarding insulin dose adjustment (4 marks)

The trend in change in knowledge of all the 9 parameters are shown in figure 13.

Analysis beyond secondary objective will be considered as post hoc subgroup

analysis which is not possible with this sample size. Hence, we present a

graphical pattern to look at the trend but without any inferences.
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Change in Knowledge Regarding Insulin Type Over
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Change in Knowledge Regarding Complications Over
Time
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SECONDARY OBJECTIVE: Change in knowledge: Trial versus Control

The comparison of Trial group (WhatsApp intervention and Sham group) versus
Control group showed that there was improvement on total knowledge in the trial
group as compared to the control group at 28 weeks as shown in Table 9 and figure
14. But since the number of patients in the control group was small, the inference of
the significance of difference between the two cannot be made.

Figure 14: Change in Knowledge Total Over Time

Group - Trial Cantral

Mean Knowledge Total
P
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Baseline 16 Weeks 28 Weeks
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Table 9: Knowledge score of Trial group versus Control group

PARAMETER TRIAL CONTROL
MEAN £SD MEAN £SD

Knowledge Total (Baseline) 45.80 + 18.46 42.60 + 23.45

Knowledge Total (16 Weeks) 58.89 + 16.76 38.00 + 5.66

Knowledge Total (28 Weeks) 64.08 + 14.92 43.00 + 14.13

After adjustment for baseline, covariates analysis could not be done due to

inadequate sample size in the Control group.
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SECONDARY OBJECTIVE: CHANGE IN COPING SKILLS:

Intervention WhatsApp versus Sham WhatsApp group:

Coping with disease (CODI) questionnaire was used for assessment of change in

coping skills at 16 week and 28 weeks. There was no significant change in the coping

skills between the intervention and Sham group at both time point 16 week and 28

weeks. The Coping skills score actually decreased at 16 week as compared to baseline

and then improved at 28 weeks but the difference was not significant.

Table 10: CODI score in Intervention WhatsApp versus Sham WhatsApp group:

INTERVENTION SHAM P value
Mean
CODI Total (Baseline) 19.14 + 451 18.71 £ 4.65 0.509
CODI Total (16 Weeks) 10.74 £ 9.80 12.64 +10.84 0.318
CODI Total (28 Weeks) 19.00 + 2.87 20.94 + 3.62 0.080

After adjusting for baseline, Covariates evaluated at CODI = 18.29, as shown in

figure 15, and there was no significant difference between the 2 groups (p value

0.482).

Figure 15:

20,00
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CODI Questionnaire points
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0 weeks 16 weeks 28 weeaks
Change in Coping skills over 28 weeks
Covariates appearing in the model are evaluated at the following values: CODI0 = 1829

Error bars: 35% CI
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The CODI questionnaire consisted of questions related to 6 domains and patients were
asked to mark their response on a 5 point Likert scale ranging from never to always
i.e. Never/ Seldom/Sometimes/ Often/ Always.

e Acceptance: 6 questions

e Avoidance: 4 questions

e Cognitive Palliative: 5 questions

e Distance: 4 questions

e Emotional reaction: 6 questions

e Wishful thinking: 3 questions

Analysis beyond secondary objective will be considered as post hoc subgroup

analysis which is not possible with this sample size. Hence, we present a

graphical pattern to look at the trend but without any inferences in Figure 16.
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Figure 16:

Change in CODI: Acceptance Over Time
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Mean CODI: Distance
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SECONDARY OBJECTIVE: Change in Coping Skills: Trial versus Control

There was improvement in the coping skills in the Trial group (Intervention plus
Sham) as compared to the control group but since the number of patients in the
control group was small, the inference of the significance of difference between the

two cannot be made.

Table 11: CODI score in Trial (Intervention plus Sham) versus Control group

TRIAL CONTROL

MEAN £SD MEAN £SD

CODI Total (Baseline) 18.93 £ 4.54 18.30 £ 3.02
CODI Total (16 Weeks) 11.73 +10.29 17.00 + 0.00
CODI Total (28 Weeks) 19.95 + 3.36 14.89 £ 8.70

After adjustment for baseline, covariates analysis could not be done due to

inadequate sample size in the Control group.
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SECONDARY OBJECTIVE: CHANGE IN QUALITY OF LIFE

Intervention WhatsApp versus sham WhatsApp group:

Quality of life was assessed by DQOL (Diabetes quality of life questionnaire) which

assessed the Satisfaction, Impact and Worry - social and diabetes related. The lower

DQOL score indicates improvement in the quality of life. There was no difference in

the quality of life between the Intervention and Sham WhatsApp group as shown in

Table 12.

Table 12: DOOL in Intervention versus Sham WhatsApp group

DQOL Total INTERVENTION SHAM P value
Mean £SD Mean £SD

Baseline 7.81 £2.53 8.22 +2.68 0.588

16 Weeks 6.50 +2.71 8.44 + 3.92 0.123

28 Weeks 6.29 +4.13 6.77 + 3.94 0.688

The trend in DQOL after adjustment for baseline and evaluation of covariates at

DQOL 7.88 is shown in figure 17. There was no significant difference between the 2

groups (p value 0.495).

Figure 17:

Quality of Life scores as per DSQOL
questionnaire
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DQOL was assessed by likert scale in terms of

e Satisfaction (15 questions): 1 point if completely satisfied, 5 points if
dissatisfied

e Impact: 20 questions: 1 point if never impacted, 5 if always impacted

e Worry: social: 7 questions: 1 point if never worried, 5 if always worried

o Worry : diabetes related: 4 questions: 1 point if never worried, 5 if always

worried

Analysis beyond secondary objective will be considered as post hoc subgroup

analysis which is not possible with this sample size. Hence, we present a

graphical pattern to look at the trend but without any inferences in Figure 18.

Figure 18: Change in DQOL: Satisfaction Over Time
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Mean DQOL: Impact
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SECONDARY OBJECTIVE: Change in DOOL: Trial versus Control

There was improvement in the coping skills (lower DQOL score) in the Trial group
(Intervention plus Sham) as compared to the control group but since the number of
patients in the control group was small, the inference of the significance of difference

between the two cannot be made.

Table 13: DOOL in Trial (Intervention plus Sham) versus Control group

TRIAL CONTROL
DQOL Total (Baseline) 8.02 £2.59 8.50 £ 2.76
DQOL Total (16 Weeks) 7.53 +3.49 10.50 +0.71
DQOL Total (28 Weeks) 6.52 + 4.00 8.57 +2.70

After adjustment for baseline, covariates analysis could not be done due to

inadequate sample size in the Control group.
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OTHER OBSERVATIONS DURING THE STUDY:

1. HYPOGLYCEMIC EPISODES DURING THE STUDY':

Most of the patients did not do a regular SMBG charting and did not maintain a
record of the exact days and number of hypoglycemic episodes they had and whether
they were symptomatic or not during the episode. The following data is mostly on the
recall basis by the patients during OPD visits. Our data below includes both
documented Hypoglycemic episode (SMBG glucose was < 70 mg/dl with or without
symptoms) and Patient perceived hypoglycemic episodes (symptoms attributable to
hypoglycemia relieved on taking oral glucose but without documentation of glucose
value during the episode). Three patients in the Sham group and one patient in
Intervention group had multiple hypoglycemic episodes (approximately 4-5 episodes
per month or > 20 over 28 weeks) most of which were symptomatic, undocumented
but were relieved with oral glucose intake. The Intervention group had lower number
of hypoglycemic episodes as compared to Sham group, the difference between them

was significant (p value 0.037).

Only 2 patients (1 each in Intervention and Sham group) had severe symptomatic
hypoglycemia requiring assistance during the 28 week follow up. The patient in the
intervention group was 26 year female on basal bolus regimen and used to take
regular insulin (40 unit/ml) by syringe and mistakenly took the same dose of insulin
from the 100 unit per ml insulin cartridge with 40 unit syringe (she got the cartridge
free of cost from an outside government hospital supply). The patient had loss of
consciousness approximately half hour after insulin injection (RBS 34 mg/dl) and was
informed to the treating doctor on phone by the parents and appropriate management

was told and counselling done. This patient was irregular on follow ups and mostly
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remained inactive on WhatsApp group. The patient in the Sham group was a 22 year

female, known case of Type 1 diabetes since last 12 years with poor glycemic control

with Diabetic Nephropathy. She had taken her usual dose of insulin and missed her

meal and was admitted in emergency with RBS 27 mg/dl.

Table 14: Number of patients with Hypoglycemic episodes during the 28 week

follow up:
Hypoglycemia Episodes During Study | INTERVENTION SHAM
(28 week follow up) (N=21) (N=24)
None 13 (61.9%) 9 (37.5%)
1 Episode 0 (0.0%) 6 (25.0%)
2t05 6 (28.6%) 3 (12.5%)
5to0 10 1 (4.8%) 3 (12.5%)
10 to 20 0 (0.0%) 0 (0.0%)
>20 1 (4.8%) 3 (12.5%)
Association between Group and
Hypoglycemia During Study
110% 1
100% 1
90% 1
80%
70%
t ’ 61.9% Group
0 60%:- ,
v . |:| Intervention
o 0% ] sham
& 400 37.5% 37.5%
30% 28.6% 25%
20%
10% 2%
0%
None <5 Episodes >5 Episodes

Hypoglycemia During Study
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There was no significant difference in the number of Hypoglycemic episodes during
study between the Trial (Intervention plus Sham WhatsApp) group as compared to the

control (p value 0.21) as shown in Table 15.

Table 15: Number of patients with hypoglycemic episodes during the 28 week
follow up:

Hypoglycemia Episodes During Study TRIAL CONTROL
N=45 N=8

None 22 (48.9%) 3 (37.5%)

1 Episode 6 (13.3%) 0 (0.0%)

2t05 9 (20.0%) 3 (37.5%)

5t0 10 4 (8.9%) 1 (12.5%)

10 to 20 0 (0.0%) 1 (12.5%)

>20 4 (8.9%) 0 (0.0%)

Association between Group and
Hypoglycemia During Study

110% 1

100% 1

90% A

80% 1

70%

ol
5 60% 1 Group.
E 30% 1 - E .(Eroliltrol
& 409 37.5% 37.5%
33.3%

30% 1 25%

20% - 17.8%

10% -

0%

None <5 Episodes >5 Episodes

Hypoglycemia During Study
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2. NUMBER OF ADMISSIONS DURING THE 28 WEEKS STUDY

PERIOD:

There were total 12 admissions during the study duration of 28 weeks. The details of

these are given in the table 16:

Table 16: Number of admissions during 28 weeks follow up

Duration of o o
Group Age/ sex _ Indication of Admission
Diabetes
) Severe DKA (Precipitation: ? erratic
Intervention | 15 years/M 6 years S
meal/exercise/ insulin timings)
Intervention | 26 years/ F 14 years Acute gastroenteritis without DKA
) Mild DKA (Precipitation: Acute
Intervention | 39 years/F 13 years .
gastroenteritis)
Mild to Moderate COVID: Admitted in
Intervention | 37 years/M 12 years | Army Hospital for isolation. Managed with
oral drugs
1 admission in Mild DKA (respiratory
Sham 22 years/F 12 years infection, COVID Negative)
1 admission for Hypoglycemia
2 admissions in view of DKA in outside
Sham 15 years/F 8 years government hospital. Cause? Missing
insulin doses
Known case of Chronic liver disease
Admitted in ILBS hospital Delhi for liver
Sham 24 years/M 17 years transplant. Succumbed in pre-operative
period. Cause of death not known to
parents. No documents available.
Mild DKA (Cause ? missing insulin dose +
Control 20 years/F 8 years
UTI)
2 admissions 1 month apart for Diabetic
Control 37 years/M 8 years

foot and glycemic management
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3. COVID INFECTION DURING 28 WEEKS FOLLOW UP:

There were only four documented RT PCR positive COVID infection during our

follow up. But the exact number cannot be predicted as approximately 10 other

patients had cough, running nose, myalgia with or without fever but they did not

go the nearby facility for RT PCR. But none of the patients had any complication

or DKA or hypoglycemic episodes with these symptoms and only one of them

required supplemental oxygen or intravenous fluids or drugs.

Table 17: COVID during 28 weeks follow up

Group Age/ sex Duration Severity of COVID
Diacl)afetes
Intervention 37 years/M | 12 years Mild to Moderate COVID: Admitted
in Army Hospital for 14 days for
isolation and managed with oral drugs.
Oxygen not required
Intervention 21 years/M | 14 years Mild COVID: Managed at home
Sham 34 years/M | 18 years Mild COVID: Managed at home
Control 32 years/F 16 years | Admitted for 4 days. Managed with iv

fluids and steroids
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DISCUSSION

We designed a randomized Controlled trial as it provides level-1 evidence to answer
any research question. The primary objective of our study was to study the effect of
WhatsApp based diabetes education and instructions on glycemic status of patients of
Type 1 diabetes mellitus. The secondary objective was to study the effect of
WhatsApp based diabetes education and instructions on knowledge, quality of life and

coping skills of Type 1 diabetes patients.

PATIENT ENROLLMENT:

Patients aged 15-40 years using WhatsApp and satisfying our inclusion criteria were
randomized into 2 groups. The Intervention group received weekly educational
messages Via group discussion while Sham group received only greeting messages.
All those patients who did not have a personal mobile phone or those who had a
mobile phone but no internet connection or WhatsApp or those who did not know
how to read or write messages on WhatsApp were put in the control group. Total 66
patients were enrolled: 56 in the Trial group (28 each in Intervention and Sham
WhatsApp group) and 10 in the Control group. Two out of these ten did not have a
mobile phone while eight had a phone but without WhatsApp. Amongst the
WhatsApp users (n=56), the mean duration of WhatsApp use was 2.5 years with

maximum duration of use being 8 years.

As per the survey by “Lokniti” or Study of Developing Societies (CSDS) named
“Mood of the Nation” survey, in 2018, 45% of the Indian population had a mobile
phone, 31% had mobile phone with internet access and only 24% of Indian

population did not have mobile phone and the numbers were projected to increase
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exponentially over years (15). As per the recent survey, of the 1.38 billion population
in India, 1.18 billion have mobile connection and 600 million have smartphones (10).
Of the total population who use WhatsApp, 84% belonged to age group 18 to 35 years
(49% aged 18-25 years and 35% aged 26 to 35 years) (15). Since we had enrolled
patients in the age group 15 to 40 years (the age group which uses WhatsApp the
maximum), the WhatsApp usage in our enrolled cohort was as high as 85% (56/66

patients) which is very similar to the national data.

BASELINE CHARACTERISTICS:

In the total cohort of 66 patients, the mean age of our patients was 24.5 years with
42.4% patients of age 21 to 30 years. There were 62.1% males and 37.9% females.
The mean age of onset was 16.76 years while the mean duration of diabetes was 7.68
years ranging from minimum 4 months to maximum 27 years duration. As per the
report of India’s Young Diabetes Registry by ICMR published in 2021 including 3545
Type 1 diabetes patients, the mean age of patient of Type 1 diabetes in India is 16.1
years, the mean age of onset is 12.9 years and mean duration of diabetes being 3.2

years with 48.3% females (40).

The mean age of patient and age of onset in our study was higher as compared to
nation wise data because as per our inclusion criteria for WhatsApp group, patient
should have a personal mobile phone with internet access, so we included only
patients >15 years of age, and hence the higher age. There were higher percentage of
males as compared to females probably because of the state’s skewed gender
distribution (41) and more medical attention being given to males as compared to

females in our state Rajasthan (an observation).
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One third of our cohort had received only primary education and only 10% patients
had done a post-graduation. Our cohort had only 34.8% patients who were working
and earning and thus the majority i.e. 65.2% patients were dependent on their family
(28.8% students and 36.4% non-working) for their daily needs including buying their

insulin, glucometer strips, blood tests, travelling expenditure, etc.

The mean baseline HbAlc of our patient was 10.69+2.74% with a median of 9.85
(Range 5.50 - 16.50). This is higher than HbAlc reported in previous studies. In a
study from Lucknow in 2019, Sudhanshu et al reported the median HbAlc of 8.3%
(range 5.1-15%) in a cohort of 257 patients (42). In 2016, Jevalikar et al reported in a
series of 467 Type 1 diabetes patients, the mean HbALc as 9.5£2.2% (43). The reason
for higher baseline HbAlc in our population could be because of sociocultural reasons
as this study was conducted in Rajasthan and most of our patients belonged to remote
areas where availability of insulin and glucometer strips is difficult. Also, because of
the dietary habits in Rajasthan with food high in carbohydrates and fat, achieving a
good glycemic control is difficult. Lastly, as this study was conducted while COVID
was at peak, various COVID related reasons as mentioned further would have

worsened the HbAlc of our patients.

The prevalence of hypothyroidism in our study was 15% while Vitamin D deficiency
was found in 33.3% patients and Celiac disease in 8.5% patients. Jevalikar et al in
2016 reported the prevalence of hypothyroidism as 11.6% and celiac as 9.7% (43,44)
in their cohort of 467 Type 1 diabetes patients. 26.6% of our patients had retinopathy,
36.4% had neuropathy, 15.2% had nephropathy and 18.2% had hypertension. The
study by Jevalikar et al in 2016 reported 10.1% retinopathy, 13.4% nephropathy,
6.2% neuropathy and 17% hypertension (43). The ICMR registry also reports that

11.1% patient had at least 1 complication of diabetes (40). The complications rate in
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our study was higher as compared to national data due to the poorer glycemic control

and longer duration of diabetes in our cohort.

As mentioned in the results section Table 3, the Trial WhatsApp group (Intervention
plus Sham) was comparable to the Control group in all the baseline characteristics and

the Intervention WhatsApp group was comparable to the Sham WhatsApp group.
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PRIMARY OBJECTIVE: HbAlc CHANGE

TRIAL WHATSAPP (INTERVENTION PLUS SHAM) GROUP VERSUS
CONTROL GROUP: There was a significant decrease in HbAlc from baseline in
trial group as compared to Control group without WhatsApp both at 16 weeks
(9.12+2.19 vs 11.40+1.04, p value 0.035) and at 28 weeks (9.24+1.63 vs 11.59+2.36,
p value 0.007). Thus, our study highlights that formation of a WhatsApp group
definitely leads to improvement in HbAlc or glycemic control in Type 1 diabetes

patients.

Similar observation of improvement in glycemic control with creation of patient
groups along with health care professional intervention were made by Saboo et al in
2014 who conducted a study to evaluate the role of social media in management of
Type 1 diabetes (21). 79 patients of Type 1 diabetes aged > 18 years were connected
to the diabetes care team via Facebook, email and WhatsApp. In addition, patient
support groups were created on WhatsApp and Facebook. HbAlc and Quality of life
were assessed 3 monthly for a period of 2 years. The authors reported that the use of
social media enabled the patients to share their glucose charting, discuss day to day
issues and to share their experiences. In addition, the doctor and patient interaction via
these social media platforms enabled the patient to contact the treating doctors during
emergency situations like hypoglycemia and hyperglycemias and also gave the
opportunity to the doctors to remind the patients for regular follow ups and
monitoring of HbAlc. The HbAlc decreased from 9.21 +1.76 to 8.49 +0.89 (p<
0.01) and quality of life significantly improved (21). The authors concluded that the
use of social media not only improved the quality of life but also decreased the impact

of diabetes on Type 1 diabetes patients.
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Blackstock et al in 2016 evaluated the use of WhatsApp in Type 1 diabetes
adolescents in West London. They used WhatsApp “Broadcast” rather than an open
WhatsApp group to ensure quality control in the messages sent by the patient and the
research team reviewed and approved all the messages sent by the patient before it
was disseminated to other members. They enrolled only 24 patients and reported that
the mean HbAlc changed from 9.7 to 9% while the median HbAlc decreased from
9.8 to 7.9%. Another observation which the authors reported that the 2 patients who
did not report for clinic visits were amongst the highest WhatsApp users and one of
them had significant improvement in HbAlc. Thus, they hypothesized that
WhatsApp could be useful in targeting even the difficult diabetic patients who don’t
come for follow up visits. They concluded that this innovative use of technology for
Type 1 diabetes management provides easy access of information as well as improves

patient’s engagement in diabetes self-management (26).

INTERVENTION WHATSAPP GROUP VERSUS SHAM WHATSAPP

GROUP: CHANGE IN HbA1C

There was a decline in HbAlc from the baseline in both the Intervention and Sham
WhatsApp group both at 16 week (9.11 + 1.82 vs 9.13 + 2.53, p value 0.695) and 28
weeks (9.60 + 1.5 vs 8.91 = 1.70, p value 0.262), but the difference between the 2
groups was not significant at both the time points. Actually, the HbAlc initially
decreased to nadir 9.11% in the intervention group at 16 weeks but then again
increased to 9.60 at 28 weeks while the Sham group showed a progressive decline

from the baseline.

Similar results were reported in a study conducted by Sap et al (2019) in Cameroon

which studied the impact of patient education through WhatsApp on knowledge and
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glycemic control of Type 1 diabetes patients (25). They enrolled patients between 13-
26 years as this age group uses social networking applications the maximum. It was a
non-randomized 2 arm trial enrolling total 54 patients (25 in the intervention group
and 29 in the control group). The intervention group received weekly sessions of 60-
90 minutes in the form of focus WhatsApp group for 4 weeks. HbAlc was repeated
after 12 weeks. Modified Revised Brief Diabetes Knowledge Test was used for
evaluating knowledge. They reported that there was significant improvement in
knowledge score from 13/20 to 16/20 in the intervention arm (p value <0.01) while
there was a decrease in knowledge score in control arm 11.6 to 11.3 but there was no
improvement in HbAlc in both the groups. There was non-significant decrease in
acute complications in the intervention group. The authors concluded that patient
education through social network over a period of 2 months helped to improve
knowledge and acute complications but without an improvement in glycemic control.
The authors also highlighted the need for further studies to study the long term effect

on glycemic control (25).

In 2017, Goyal et al from Canada tried the use of mobile application “bant” for
diabetes self-management education in adolescents. They designed a RCT to compare
the application “bant” with usual care over 12 months. The application had features of
wireless blood glucose monitoring transfer with out of range glucose alert with
causation and fixation alert. The primary objective was change in Hbalc while
secondary objective was SMBG frequency, quality of life, satisfaction and usage rates
of “bant” application. They enrolled 96 patients and the mean duration of diabetes
was 7.1 years and the mean baseline HbAlc was 8.96 %. With 12 months
intervention, there was no significant difference in the HbAlc in the intervention

versus the control group. Both the group showed an initial decline of HbAlc which

81



then returned to pretreatment value at the end of 12-month study. There was no
change in the secondary outcome including the quality of life and satisfaction score

(27).

Reference Table 1 enlists the six studies which used a mobile application along with
the involvement of health care provider in providing information/feedback to the
patients. Of these six studies, there were three randomized controlled trials (RCTSs).
For Type 1 diabetes, the RCT by Kirwan et al in 2013 enrolling 72 patients (33) and a
non-randomized study by Ryan et al (35) enrolling only 18 patients showed a
significant reduction in HbAlc. The other RCT by Rossi et al in 2013 (34) as well the
non-randomized trials by Rossi et al in 2009 and Froisland in 2012 (32,24) showed a
non-significant reduction in HbAlc despite the healthcare provider involvement in
diabetes management along with the smart phone application. Another RCT
involving primarily Type 2 diabetes patients conducted by Zhang et al in 2019 (36)
showed that only the self-management application does not achieve a good glycemic
control but combining interactive management with the health care provider improves

the control.

In our study, in the Intervention group (where weekly educational group discussions
were done and an extra effort made to teach the patients), patients were less
responsive and with time as weeks passed by, lesser number of patients were online
during the time of discussion. Similar to our study, Goyal et al in 2017 also reported
that there is decrease in patient’s interests over time. The use of their application
declined over time and 37% patients had very low usage of application (less than once
per 2 weeks) , 28 % had low usage (less than once per week) and 26% moderate usage
(1-3 times per week) and only 9% patients used the application more than 3 times per

week (27).
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Similar observations were made in the CARDS (Computerized Automated Reminder
Diabetes System) study done by Hanauer et al in 2009 from Joslin diabetes center in
Boston (45). The authors compared the use of SMS (short message service) reminders
with email reminders for encouraging patients to do and share blood glucose
monitoring. They observed that in the first month, the cell phone users i.e. SMS group
submitted twice as many blood glucose monitoring charts as compared to the Email
group but with time at 3 month follow up, the responses in both the groups decreased,
more so in the SMS group. So, the authors concluded that although usage of cell
phones text messaging for encouraging blood glucose monitoring is an acceptable
option in Type 1 diabetes patients, but maintaining the interests of the patient for

prolonged intervals remains a challenge (45).
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SECONDARY END POINT: KNOWLEDGE

The knowledge score of the Trial WhatsApp group (Intervention and Sham) improved
significantly as compared to the Control group without WhatsApp (p value 0.003 at
28 weeks) and this was reflected in the significant improvement in the glycemic
control in terms of HbAlc as discussed earlier. Also, the knowledge of the patients in
the Intervention group improved significantly as compared to the Sham WhatsApp
group (p value 0.003 at 16 weeks and 0.05 at 28 weeks). But this improvement in

knowledge, failed to translate into improvement in HbAlc.

A RCT conducted in 2016 in Saudi Arabia by Alanzi et al in 84 Type 2 diabetes
patients evaluated the role of WhatsApp in improving knowledge and self-efficacy
after 8 weeks of weekly WhatsApp messages in the intervention group as compared to
the Control group. They used Diabetes knowledge test (DKT) questionnaire from
Diabetes Education Study, USA which had 24 items with answers as Yes/No/I don’t
know while for self-efficacy assessment they used US-DMSES (Diabetes
Management Self Efficacy Scale) with 20 self-management activities. They reported
that the intervention group had significant improvement in the knowledge and self-
efficacy. But the limitation of the study was that it was conducted over a period of 8
weeks only and glycemic change/ HbAlc was not studied. Moreover, since the
control group was not enrolled in WhatsApp group and thus it cannot be ascertained
whether the improvement in knowledge and self-efficacy was because of the
educational messages on the group or just because of group interactions between

patients and doctor (46).
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As mentioned earlier similar to our study, the study in 2019 by Sap et al (25) also
showed an improvement in knowledge score after 2 months of education through

WhatsApp but with no significant change in HbAlc.
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SECONDARY END POINT: COPING SKILLS AND QUALITY OF LIFE:

TRIAL WHATSAPP GROUP (INTERVENTION PLUS SHAM) VERSUS

CONTROL:

Coping skills refer to individual’s competency to handle a situation. In our study,
coping skills were assessed by CODI questionnaire in terms of acceptance, avoidance,
cognitive palliative, distance, emotional reaction and wishful thinking. The higher
CODI score indicates improvement in the coping skills. The CODI score was
increased in the Trial WhatsApp group (Intervention plus Sham) while it decreased in

the control group.

Quality of life was assessed by DQOL (Diabetes quality of life questionnaire) which
assessed the Satisfaction, Impact and Worry - social and diabetes related. The lower
DQOL score indicates improvement in the quality of life. The DQOL score was
decreased i.e. quality of life improved in the Trial WhatsApp group (Intervention plus
Sham) with respect to Control group. But since the number of patients in the control
group was small, the inference of the significance of difference in coping skills or

quality of life between the two groups cannot be made.

Similar improvement in self-efficacy was reported in a study in 2016 by Alanzi et al
mentioned earlier in patients of Type 2 diabetes with weekly WhatsApp messages
(46). In another review in 2019 by Verma et al on effect of social media in Type 2
diabetes studying the effect of online communities on diabetes management
concluded that these support groups help in emotional support and confidence

building to fight diabetes (47).
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In 2015, Blackstock et al also quoted a patient’s words that he finds easier to ask
question on a WhatsApp group as compared to the clinic” (26,48). They also reported

that 67% patients felt more motivated after joining the group.

INTERVENTION WHATSAPP GROUP VERSUS SHAM WHATSAPP

GROUP:

There was no significant change in the Coping skills of Intervention and Sham
WhatsApp group from baseline at both the time points16 weeks (p value 0.31) and 28

weeks (p value 0.08) and the difference between the 2 groups was also not significant.

There was no significant change in the Quality of life of Intervention and Sham
WhatsApp group from baseline at both the time points16 weeks (p value 0.12) and 28

weeks (p value 0.68) and the difference between the 2 groups was also not significant.

Similar observation was made in the RCT conducted by Kirwan et al in Australia in
2013 over a period of 6 months where although a significant reduction in HbAlc was
seen after using Mobile app Glucose Buddy along with physician’s feedback, there
was no change in self-efficacy, self-care activities and quality of life (33). Klee et al
conducted a RCT in Geneva Switzerland in 2018 enrolling 33 patients and used
Webdia “Do it yourself” application. They reported a 0.33% reduction in Hbalc (p
value 0.04) in patient using the application with respect to the standard care group but
there was no difference in quality of life score (29). But as mentioned earlier, the
study conducted by Saboo et al in 2014 on 79 patients of Type 1 diabetes who were
connected to the diabetes care team via Facebook, email and WhatsApp reported a
significant improvement in quality of life of patients (The quality of life score
decreased from 65.79 + 2.41 to 59.84 + 1.89; p< 0.01 suggesting an improvement in

quality of life) (21). The authors used the brief clinical inventory of DQOL score
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consisting of 15 items while we used the original DQOL consisting of 46 items

graded on a likert scale.

In our study, the probable reason for no change in quality of life or coping skills of
Intervention group as compared to the Sham group despite an improvement in their

knowledge was because of the varied response of the patients.

For example, after a discussion on dose adjustment was done, most people were
thankful that they learnt and will be able to do minor adjustments themselves and after
a WhatsApp discussion on chronic complications and their screening was done, most
of the patients responded that they now know how important it is to keep their glucose

levels under control.

Few examples of patient’s response include: “SH U q ?ﬂ? qdT Iell & fohda IR

T Sgfod of & & | BIC aod M STl Tg o9l I@ & | Usel ST 91 AT T a7

A & SIS &1 H 37U IR I TAIF0T 3 T@e &Y hIfALm hwall | F & Aol

3G & TS & TFC & forw SR STl | Uagdng Sierel & A 0 1 & forw 3R

Y I Id1 & ToIT|

(With this group, I came to know that there are so many others like me who are on
insulin. Even kids younger than me are taking insulin. Earlier I used to think that only
I have diabetes. I will try to keep my glucose values under control. I will go for retina
check up yearly. Thank you doctor for making this group and giving us all this

information).
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But, there were instances where patients will write on group that they do not want to
be educated and they are happier being ignorant. Most of the patients were thankful
after the discussion but few will respond with such messages: “3{T4 3d-1 ¥ar fear, g4

TG 8 8H GG Slaex 9 MY | §H 161 YRS ST &1 GRIP hdl SR A1a Bl 8, AT ) a9 &l

&l farat Sgfem @t 8 1 (Doctor, you have told me so much about diabetes, that | have
started thinking that I am a doctor myself. I don’t want to learn how to manage, just
tell me how much insulin I should take). Similarly after the discussion on diabetes
complications was done, a patient responded with message like “3U4 3T $&
SRNES & IR H 91 [T, 3/l S 81 &l b1 SR T TN S+ Id TRRIM 81l & AYHe &, 3
S e T8l UdT U1, 99 b 1 31 U7 H it it Y FSURM S @I ST 8 S aR bt g2 & Tl 63 ©
Srafads1” (You have told so much about diabetes and its complications, that now |
am actually stressed about the future. Sometimes, | feel depressed thinking, why did |
develop diabetes). Similar observation was made by Verma et al in their review in
2019 on impact of social media on Type 2 diabetes management. They also reported
that not all people share positive messages and few may share anxiety and fear

regarding diabetes and complications (47).

Thus, we hypothesize that probably because the Intervention WhatsApp group had
more knowledge regarding diabetes “complications” it increased their “worry”
regarding diabetes and also due to various sociocultural and economic constraints of
the patients and their inability to achieve a good glycemic control, patients were not
satisfied with their own efforts regarding diabetes management. Hence, their Quality

of life score (which assessed the satisfaction, impact and worry) could not improve.
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EFFECT OF COVID PANDEMIC:

The COVID pandemic greatly affected our study and its results. Firstly, we could
enroll lesser number of patients than we had expected in our study. Ours being a
tertiary care hospital, a large number of our patients belong to remote areas of
Rajasthan and our hospital caters to approximately 300 kilometer radius around
Jodhpur. So, because of the unavailability of public transport facility from the remote
areas to Jodhpur, the number of Type 1 diabetic patients visiting the OPD was
reduced. Moreover, because of our hospital policy of a mandatory online OPD
appointment during the COVID pandemic period, many of our patients who were
unable to book an appointment were unable to visit, thus greatly reducing the OPD
numbers In the Pre-COVID time, we had a daily total Endocrine OPD visit of
approximately 130 to 150 patients, which reduced to only 10-20 patients daily during
COVID peak. Hence, the total number of enrollments could be only 66 patients over a
period of 7.5 months. Also, this study was conducted while COVID was at peak and
patient’s compliance to insulin was poor. The insulin availability issues further
worsened during the lock down. Availability of basal insulin (glargine/degludec) was
a major concern and many patients shifted to NPH or premix insulin intermittently
during periods of short supply. Also, the glucose monitoring strips availability during
lockdown was limited and the prices of the strips were hiked up by the local
pharmacists and thus patients could not do frequent SMBG. During lockdown and
travel restrictions, the maintenance of cold chain while supplying the insulin from
manufacturer to the distributor was also questionable. There was lack of regular
exercise especially outdoor sports/ gym due to COVID restrictions further worsening
their control. COVID adversely affected various family members of the patients, and

due to stress of ill health of family members, compliance to insulin & diet reduced.
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Our follow up was also greatly affected by COVID pandemic. Out of total 66 enrolled
patients, only 30 patients (45 %) could visit our hospital for follow up at 16 week
after enrollment and only 44 patients (66 %) at 28 weeks. So, we have the follow up
questionnaires of CODI and DQOL only for these patients. Since, our primary
objective was to see change in HbAlc which was used as a marker of glycemic
Control, at 16 and 28 weeks, for those patients who were not able to visit our hospital
due to COVID related reasons, we asked to get the HbAlc tested from a lab near to
their residence. So, finally we have HbAlc data of 50 out of 66 enrolled patients
(75.7%) at 28 weeks and 31 patients at 16 weeks. Thus, although we had expected a
10-15% loss to follow up but probably because of COVID and it’s related after
effects, 24.3 % patients were lost to follow up in our study thus further reducing the
number of patients analyzed finally. The number of patients in the Control group was
already very small and 2 patients out of these 10 patients were lost to follow up. The

probable reasons for the lost to follow up include:

1. COVID led to restriction of patient movement and unavailability of public
transport during the lock down. Thus, out of 36 patients who could not come
for follow up at 16 week, 24 patients were actually willing to come for follow
up but could not due to the travel restrictions. Similarly, 14 out of 22 patients
were willing to come at 28 weeks follow up but could not.

2. Type 1 diabetes patients as well as their caregivers had a fear and a sense of
panic that Type 1 diabetes patients are at higher risk of contracting COVID
infection and moreover the COVID infection is more severe and fatal in these
patients. This prevented the patients to visit the OPD for the follow up visits at
16 and 28 weeks. Moreover, 5 patients did not visit the nearby lab for getting

their Hbalc checked and neither called the lab personnel for home collection
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due to the fear of contacting COVID by visiting the lab or through lab
personnel.

. COVID affected the jobs/profession of many patients and their care givers. 3
patients lost their jobs in the Jodhpur city and thus resorted back to their
village for farming and thus due to the lockdown could not come at 16 week
follow up. Even when the travel restrictions were removed when these 3
patients were scheduled for 28 week follow up, due to the cost involved in
travelling back to Jodhpur, they refused to come for physical OPD follow up.

. COVID greatly affected the finances of the patients and the care givers. Thus,
even when the lockdown was opened, the patients preferred their work over
the hospital visit because some patients were the sole bread earners of their
family and they were concerned about the finances. As quoted by one of the
patients 311 0¥ &} Igd THT €, SRUATS 3T T TR & & SIE, Uep fod &) e
Seht | 31 oft pifas erftaan ar TS g3 g | SRUAT S H GehHuT o7 off S g 1

. 2nd wave of COVID had a high mortality and 1 patient could not come for
follow up as her father expired due to COVID.

During the COVID pandemic, there was acute shortage of hospital beds. Thus
investigators did not convince patients to a large extent for follow up because
of the fear that if by chance, the patient contacts COVID during his follow up
visits, it will be difficult to arrange for hospital beds.

During the latter part of pandemic, since our enrolled patients were aged 15-40
years and thus only 8 patients were vaccinated with both doses of COVID
vaccine, 22 patients had not received even a single dose of vaccine while rest
i.e. 36 patients had received only 1 dose of vaccine. Thus, the investigators

were fearful to call patients for follow up to the hospital.
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The other reasons for lost to follow up in our study as detailed in the results section
include use of alternative medication, change of city, fear of blood sampling and

preferring to use WhatsApp discussion to coming to physical OPD.

The problems faced by us in our study were also reported by other authors. In year
2020, Saboo et al also reported that the pandemic itself especially the COVID
lockdown created a lot of problems related to affordability and accessibility to health
care services and they faced various challenges while managing Type 1 diabetes
during the pandemic. They thus evaluated the utility of social media during the
COVID pandemic for educating Type 1 diabetes patients. They used video calls for
managing Type 1 diabetes patients. They tried to teach insulin techniques and the use
of blood glucose monitors through video calls. Authors connected the families of
children with type 1 diabetes living in the same region in order to offer support and
promote confidence and they made one patient with Type 1 diabetes as a peer
educator to act as an inspiration to others. The authors concluded that advancement in
technology and telemedicine proved to be very effective in managing patients and the
use of telemedicine proved both time and cost-saving and resulted in high
appointment adherence with minimum difficulties and that the use of social media for
Diabetes self-management education (DSME) was especially rewarding during the
COVID pandemic. As per the authors, the telemedicine approach was well-received
by people living with diabetes and their families and they concluded that in the
aftermath of COVID-19, telemedicine can provide a promising solution for patients

for delivering diabetes related care (22).

In another study from India conducted in 2021, by Muthukrishnan et al over a period
of 1 year during COVID lock down, 46 Type 1 diabetes patients (including 10 on

insulin pump) were followed via a telephonic consultation. They were counselled
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fortnightly via web based education session. The authors concluded that
teleconsultation via video conferencing ensures optimal delivery of health care
services and can even be continued after the pandemic was over to reduce the OPD
burden and increase convenience to patients (23). In this study of 46 patients, the
mean age was 19.1 years, the duration was 4.88 years and mean HbAlc was8.2. There
was improvement in HbAlc in 62.5% patients over a period of 1 year after

teleconsultation.

In a study by Nachimuthu et al in 2020 from Chennai, an online survey “Survey
Monkey” was conducted in patients who did not come for physical OPD follow up
during the COVID lockdown. This survey had questions regarding SMBG,
compliance to diet and exercise and patient’s anxiety regarding COVID. Their cohort
of 100 patients had 92 Type 2 diabetes and 8 Type 1 diabetes patients. They reported
that 80% of the people were compliant with diet and exercise but only 28 % did
regular (at least once a day) monitoring of blood glucose and 40% patients were

anxious about COVID infection and its after effects (30).

OUR EXPERIENCE:

We would like to share our experience and list certain advantages of use of WhatsApp
for Type 1 diabetes patient education we observed in our study. Firstly, WhatsApp
has the advantage over phone calls that if a patient is busy at a particular time, he can
read the chat/ message at a time of his comfort. Another advantage of using a
WhatsApp based education is that if these messages are available in patient’s phone
forever and he/she can refer to them whenever he wants to read them again. This is in
contrast to a phone call in which unless the patient records the phone call, the

information conveyed via a call cannot be retrieved if one wants to refer to it again.
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Both SMS (short message service) and WhatsApp can be used to send message and
thus convey information to the patient. But WhatsApp provided multiple benefits

apart from just simple text message.

Firstly, through WhatsApp even images can be shared easily and we all know that
pictures or images create a much greater impact on a patient’s mind than just letters or
words. Moreover, information gathered via a pictorial representation tends to stay in
one’s mind for a longer duration and thus has longer lasting effect. Pictures or images
are easy to refer and can be easily accessed via the “media, links and docs™ option in
WhatsApp. So, for example with the help of WhatsApp, Type 1 diabetes patients
shared their glucose monitoring (Self-monitoring of blood glucose SMBG) charts. If a
patient shared his or her chart on the group during the group discussion time, then this
chart was seen by both the doctor and the other patients. So, one advantage we felt
that all the patients seeing the chart were encouraged to monitor their own glucose
values. The other advantage was that the timing of glucose monitoring was indirectly
reinforced. Thirdly, if there are hypoglycemic readings, the patients discussed
regarding hypoglycemia amongst themselves and with the doctor in the group. Thus,
various aspects of hypoglycemia like at what glucose level we call the patient to be
hypoglycemic, what are the various symptoms which one experiences when one has
hypoglycemia and how these symptoms are to be managed and what can be done in
future to prevent them. Also, not all Type 1 diabetic patients have had a hypoglycemic
episode. This is especially true for a newly diagnosed Type 1 diabetic who has not
experienced hypoglycemia. So, a group discussion on hypoglycemia enabled him or
her to recognize these symptoms at the earliest and take appropriate management
steps and thus can prevent catastrophic complications. A glucose monitoring chart

shared by one patient can had multiple other advantages to other patients as well to
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the patient who has shared the chart. The one who had shared the chart through the
discussion came to know how he/she can change the insulin doses to achieve a better
glycemic control. If there are hypoglycemic readings, he or she was reinforced
regarding hypoglycemia management while if there are very high blood glucose
values, discussion was made regarding how to achieve a better control and possible
causes of derangement of glycemic control were discussed. Also, pictures of food
were shared highlighting their calorie and carbohydrate content. Patient shared photos

of the labels of food items (ex. Peanut butter) and discussed their values.

The concept of picture-based education in Type 1 diabetes in not new but it is largely
unexplored. In 2012, in Norway a pilot study on 12 patients evaluated the use of
mobile phones in facilitating visual learning in Type 1 diabetes using mobile phones
using SMS and application using picture-based diary. The authors did not find a
statistically significant difference in HbAlc or in knowledge score after 3 months of
intervention. Although the sample size was very small, the authors reported that the
patients appreciated the picture based diary more than the SMS as the visual
impression facilitated the link between theoretical knowledge and executive functions

and thus suited more to the adolescent brain (24).

Blackstock et al in 2015 also reported similar experiences with the use of WhatsApp
in the cohort of 16 patients in London. They used a broadcast group where messages
were directed to diabetic team phone and not the whole group to maintain the
patient’s confidentiality and then were forwarded to the other group members. They
reported that the overall feedback response was “overwhelmingly positive” and
patients shared “snack advise” and “new pens usage” to motivate other Type 1
patients (48). In a follow up study, they enrolled 24 patients and reported that the

mean HbA1c changed from 9.7 to 9% while the median HbAlc decreased from 9.8 to

96



7.9%. Another observation which the authors reported that the 2 patients who did not
report for clinic visits were amongst the highest WhatsApp users and one of them had
significant improvement in HbAlc. Thus they hypothesized that WhatsApp could be
useful in targeting even the difficult diabetic patients who don’t come for follow up

visits (26).

Secondly, the patients who could not or did not want to type and send their reply
during the discussion time, could record their voice and send on the group. This
feature is not available with SMS. In our study, this feature of WhatsApp was utilized
by 6 patients (3 each in intervention & Sham group) to give their opinion or ask their
query as although they could read Hindi but they were not very comfortable writing

Hindi or Hindi with English alphabets.

But still, despite all these advantages of WhatsApp use over 28 weeks follow up our
mean HbALc of the total cohort declined from baseline 10.69 + 2.74 t0 9.34 £ 2.21
at 16 week and 9.61 = 1.94 at 28 week. Thus, our mean HbAlc was higher than
expected after 28 weeks follow up period. Apart from the COVID related reasons
enumerated above, it could be because of sociocultural reasons as this study was
conducted in Rajasthan and most of our patients belonged to remote areas where
availability of insulin is difficult especially due to unavailability of basal insulin,
patients intermittently switch to premix NPH insulin instead of glargine and then due
to frequent hypoglycemic episodes, they reduce the total insulin dose, leading to
hyperglycemia and raised HbAlc. The glucometer strips of only selected companies
are available in certain areas of Rajasthan which are too costly for patient to buy and
to do frequent monitoring. Also, because of the dietary habits in Rajasthan with food

high in carbohydrates and fat, achieving a good glycemic Control is difficult. And

97



lastly as discussed below, COVID greatly impacted our study and led to further

worsening of glycemic control.

Overall, our experience of using WhatsApp for diabetes education was actually an eye
opener. Through weekly discussions, Type 1 diabetes patients in the Intervention
group were educated about insulin injections techniques, types of insulin, daily blood
glucose monitoring, prevention and handling of acute complications, screening for
and managing chronic complications and management of diabetes during sick days,
while travelling and during and after exercises. But still the patient’s response in the
WhatsApp Intervention versus Sham group was contrary to our expectations. When
this trial was being planned, we were hopeful of a positive result seeing the results of
the previous trials using SMS for diabetes education i.e. we were expecting a
significant decline in HbAlc in the WhatsApp Intervention group as compared to
Sham group. The idea of creating a Sham group to which only greeting messages
were sent was to eliminate the bias of internet use. But still Intervention group and
Sham group showed a similar decline in HbAlc. So, although WhatsApp has multiple
advantages, probably WhatsApp based education cannot replace completely the
offline and clinic based one to one diabetes education but can be used to provide a
ready reckoner through images. Secondly, patient support group and WhatsApp group
of patients should be encouraged as patient learn better listening to experiences of
other patients and learning from other patients’ mistakes, rather than from a doctor
teaching them what to do and what not to do. Thirdly, it is the availability of a contact
number of doctor who is available for the patient 24 x 7 in case of an emergency need
helps patient to cope up better and helps to improve his quality of life. Lastly,
education given to a patient should be tailored to his or her background knowledge

and interests and understandings and one prototype will not suit all. Whether this
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education is given through WhatsApp or physical OPD visits, it should be patient

centric. Frequent follow ups should be encouraged.

Intervention group did not achieve a better glycemic control despite efforts being
made to educate them via WhatsApp. There could be various reasons for a non-
significant decline in HbAlc in Intervention versus Sham group despite a significant
improvement in knowledge. Firstly, our results are based on a total cohort of only 66
patients and thus the failure to reach statistical significance could be because of the
small sample size of our study. But still it could be because of multiple other reasons
including COVID related, patient specific enumerated earlier.  Lastly, Failure to
achieve statistically significant difference in the HbAlc between the Intervention
versus Sham WhatsApp group could be because of investigators related reasons also.
Probably the intervention done i.e. the information and education provided to the
Intervention group via WhatsApp group discussions was not that effective. It could be
because of investigators fatigue due to repeating the same information to patients.
Also due to the decline in motivation of the investigators when appropriate response
was not received from the patients as patients did not participate in the group
discussions as expected, probably till the end of the trial, the investigators did not

encourage patients enough regarding diabetes self-management

STUDY LIMITATIONS

As discussed earlier, we could enroll only 66 patients and thus because of the sample
size, analysis beyond secondary objective will be considered as post hoc subgroup
analysis which is not possible with this sample size. Hence, we presented a graphical
pattern to look at the trend but without any inferences. Secondly, there were more

than expected lost to follow up in our study due to the reasons enumerated above.
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CONCLUSION

The management of Type 1 diabetes is especially difficult in developing country like
India where the awareness about its management is very poor in the patients and
caregivers of Type 1 diabetes. It is disheartening that the awareness amongst the
health care professionals is also very minimal (8) and Type 1 diabetes management is
sparingly included in the medical curriculum. Thus, there is an unmet need to increase
this awareness. The traditional strategies which are used since years include
conducting public awareness programs, workshops and structured training of diabetes
educators throughout the country. The Changing Diabetes in Children (CdiC)
program has been operational since 2009 as a public private partnership for educating
doctors, nurses, dieticians and other health care professionals who manage diabetes
patients. In year 2010, International Diabetes Federation (IDF) started an educational
program named “Indian Diabetes Educator Program” targeting specifically diabetes
educators. But this program too lacked specific education regarding Type 1 diabetes
management (8). As reported in 2015, out of 75000 children with Type 1 diabetes,
only 4000 were catered by these education programs. Considering the current burden
of Type 1 Diabetes population of our country and the rising numbers and a huge gap
in awareness, there is a need to develop novel ideas to reach these Type 1 diabetes

patients with minimal available resources.

National diabetes education program is a training program for diabetes educators
across the country targeting structured module based training. It’s been training
Diabetes educators since year 2011 all over the country (7). So, a decade earlier, there

were no trained educators in our country.
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Diabetes education is the key to Type 1 diabetes management. Providing structured
diabetes education helps in maximizing the effectiveness of diabetes treatment and
has been shown to have beneficial effect on glycemic control and psychosocial
outcomes (4). Various studies have shown diabetes education to be a cost effective
intervention by decreasing the frequency of hospital admissions and presentation to
emergency (4) . Also, it has been observed that patients who do not receive education
are more likely to suffer from diabetes related complications (5,6). Various platforms
have been evaluated for education of Typel Diabetes patients. Fischer et al in
Johannesburg evaluated various information delivery platforms, to increase diabetes
awareness including television, radio, newspaper, SMS, WhatsApp, emails, mobile
applications, social media. They reported that patients were most receptive to

television and WhatsApp followed by SMS, newspaper, radio and social media (20).

In 2019, Pramanik et al conducted a study in Vellore enrolling 28 patients and used
the mobile app DMCare for providing 3 reminders per day regarding insulin, meal
and exercise. Their primary objective i.e change in HbAlc showed a significant
reduction (10.6 to 9.65%) over a period of 3 months and they concluded that mobile

phone applications as motivational intervention is feasible in India (49).

In a review in 2015 by Das et al on overall insights of Type 1 Diabetes in India, the
authors have highlighted the need for future studies on Type 1 diabetes evaluating the
targets, treatment regimens and methods to prevent complications and promote

education amongst patients (3).

India’s diabetes population is growing exponentially and thus there is a lot of pressure
on health care infrastructure. The use of innovative technology in diabetes

management is thus the need of the hour. In a review in 2021 on digital health and
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diabetes, Kesavadev et al also emphasized on adaptation of technology for diabetes

management and implementation of policies to digitalize diabetes care in India (50).

The International Diabetes Federation also supports the use of mobile phone for
diabetes management. As per IDF the use of technology or mobile phones is not a
substitute to the care given by professionals but the use of mobile phones can play a

supportive role and can have a significant impact on diabetes management (51).

In our study, WhatsApp group formation led to improvement in glycemic control,
coping skills and quality of life if the treating team stayed in touch with the patients
through a patient WhatsApp group, irrespective of whether WhatsApp based DSME
was provided in the group or not. WhatsApp based DSME however did improve the
knowledge score in the Intervention group. Hence, patient engagement through
formation of WhatsApp groups with treating doctor can empower patients for self-
management and provide a more interactive and cost-effective platform for managing
Type 1 diabetes patients in resource limited settings and can be especially rewarding

in this pandemic situation.

The management of Type 1 diabetes requires close monitoring and insulin dose
adjustment to ensure optimal glycemic control. The need for connecting patients and
health care providers through telemedicine has become even more necessary during
the COVID pandemic. Due to the use of mobile phone and internet services by both
patients and their caregivers for school and college online classes has made them well
versed with its usage and thus it has made WhatsApp a very convenient platform to
use. It has helped to avoid the cost and time spent in traveling and waiting in OPD
and thus enabling more time available for studies and school work for students and

less absenteeism from work.
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Further, the engagement of patients with various apps or social media platforms
remains a concern in the long term. Although, there is data to show that smart phones
and various applications have a role in DSME , their long term efficacy and effect on
glycemic control needs further research (52). Certainly, technological advancements
such as smartphone apps cannot replace diabetes team care neither they can they
address all the risk factors for poor glycemic control in patients of Type 1 diabetes.
With the challenges of access to healthcare services as well as issues with frequent
clinic visits in our country, such interventions can play a supportive role in the long-
term management. All of the solutions above are not mutually exclusive: in the best
case they complement and reinforce one another. While they will not replace the care
of a healthcare professional, they can support and relieve strained health system by
reducing complications including hypo- or hyperglycemia as well as other serious

complications resulting from inadequate monitoring or treatment.
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ETHICAL CLEARANCE CERTIFICATE

Certificate Reference Number: AIIMS/IEC/2019-20/986

Project title: “Effect of whatsApp based diabetes education and instructions on glycemic status, knowledge,
quality of life and coping skills in patients of type 1 diabetes mellitus: A randomized controlled trial”
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Submitted as: D.M. Dissertation
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Please note that the AIIMS IEC must be informed immediately of:
e Any material change in the conditions or undertakings mentioned in the document.

® Any material breaches of ethical undertakings or events that impact upon the ethical conduct of the
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e In case of any issue related to compensation, the responsibility lies with the Investigator and Co-
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ANNEXURE 2

INFORMED CONSENT FORM

All India Institute of Medical Sciences Jodhpur, Rajasthan

Title of Thesis/Dissertation . EFFECT OF WHATSAPP BASED
DIABETES EDUCATION AND INSTRUCTIONS ON GLYCEMIC STATUS,
KNOWLEDGE, QUALITY OF LIFE AND COPING SKILLS IN PATIENTS OF
TYPE1 DIABETES MELLITUS: A RANDOMIZED CONTROLLED TRIAL

Name of PG Student : Dr. PARUL GUPTA Mob No. 9654288685

Patient/VVolunteer Identification No. :

I, S/o or D/o

R/o

give my full, free, voluntary consent to be a part of the study “ Effect Of WhatsApp
based diabetes education and instructions On Glycemic Status, Knowledge, Quality
Of Life And Coping Skills In Patients Of Typel Diabetes Mellitus: A Randomized
Controlled Trial , the procedure and nature of which has been explained to me in my
own language to my full satisfaction. I confirm that | have had the opportunity to ask
questions.

| understand that my participation is voluntary and I am aware of my right to opt out
of the study at any time without giving any reason.

| understand that the information collected about me and any of my medical records
may be looked at by responsible individual from AIIMS Jodhpur or from regulatory
authorities. | give permission for these individuals to have access to my records.

Date:

Place: Signature/Left thumb impression
This to certify that the above consent has been obtained in my presence.

Date:

Place: Signature of PG Student
1. Witness 1 2. Witness 2
Signature Signature
Name: Name:
Address: Address:
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EFFECT OF WHATSAPP BASED DIABETES EDUCATION AND
INSTRUCTIONS ON GLYCEMIC STATUS, KNOWLEDGE, QUALITY OF LIFE
AND COPING SKILLS IN PATIENTS OF TYPE1l DIABETES MELLITUS: A
RANDOMIZED CONTROLLED TRIAL.
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ANNEXURE 3

PATIENT INFORMATION LEAFLET

You are being invited to willingly participate in the study entitled:

EFFECT OF WHATSAPP BASED DIABETES EDUCATION AND
INSTRUCTIONS ON GLYCEMIC STATUS, KNOWLEDGE, QUALITY OF
LIFE AND COPING SKILLS IN PATIENTS OF TYPEl DIABETES: A
RANDOMIZED CONTROLLED TRIAL.

Purpose of research

You are a type 1 diabetic patient and education plays an important role in your
management. If you and your caregivers learn about multiple daily insulin injections,
blood glucose monitoring, prevention and management of acute complications for
example hypoglycemia and ketoacidosis, and importance of diet, then you can
manage your diabetes on your own. We want to self-empower you so that you learn

to manage your diabetes yourself and learn to adjust with diabetes.

Use of phone and WhatsApp has become very common in India. We hope that
WhatsApp will help you so that you don’t feel left out or isolated and can discuss
your fears and experiences with us and can learn from other patients. Thus we hope
that providing diabetes education through WhatsApp will not only improve the
glucose control but will also help to improve your self-efficacy and coping skills and

quality of life.
Study Design

Patients who have a mobile phone with internet and WhatsApp will be divided into 2
groups and discussion through WhatsApp messages will be done in both the groups
weekly. You will be reminded of the time of start of discussion one day before and 4
hours prior to discussion. You are requested to participate actively in the discussions.
We will test your 3 month average glucose values (HbA1lc), knowledge, and ask you
questions about your life, before and after16 and 28 weeks of WhatsApp discussions.

We will compare with patients who don’t have a mobile phone and WhatsApp. This
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research will help to ascertain the importance of WhatsApp and whether it can be

used for diabetes education on a large scale.
Confidentiality

Your medical records and identity will be treated as confidential documents. They
will only be revealed to other doctors/scientists/monitors/auditors of the study if
required. The results of the study may be published in a scientific journal but you will

not be identified by name.
Ethics committee approval has been obtained for the study.
Your participation and rights

Your participation in the study is fully voluntary and you may withdraw from the
study anytime without having to give reasons for the same. In any case, you will
receive the appropriate treatment for your condition. You will not be paid any amount
for the participation in the study. You will have to pay for the routine investigations

that will be done.

For further queries/questions or help in emergency please contact.
1. Dr. Parul Gupta 9654288685
2. Dr. Ravindra Shukla
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ANNEXURE 4

CASE RECORD FORM

Final group of

enrollment

Control

Intervention

WhatsApp

Sham WhatsApp

DATE OF ENROLLMENT:

NAME

AGE

AIIMS ID NUMBER

MOBILE NUMBER

ADDRESS

DURATION OF DIABETES

INCLUSION CRITERIA

YES/NO

Provides Written informed consent (Parental consent & assent if

age <18)

Has attended at least 2 sessions of diabetes education in our

center

Agrees for offline follow up

Has a personal mobile phone with internet access

Knows how to read messages on a mobile phone (Hindi or

Hindi with English alphabets or English)

Patient who gives willingness to receive WhatsApp messages

for 28 weeks.

EXCLUSION CRITERIA

YES/NO

Patient with other chronic illness that may interfere with

study results e.g. mental illness

Patient with conditions that may alter HbAlc values e.g. Sickle

cell
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INVESTIGATIONS

Baseline 16 weeks

28 weeks

Fasting glucose

PP glucose

HbAlc

Creatinine

LDL

ECG

Fundus

Urine micro

albumin

Urine ketones

DETAILS OF COMPLICATIONS: ACUTE

No. Of hypoglycemia in last 2 months

No. Of admissions in last 6 months

DETAILS OF COMPLICATIONS: CHRONIC

Yes/no

Yes/no

Hypertension Neuropathy

Retinopathy Nephropathy

Diabetic ulcer Infection

OTHERS

TREATMENT DETAILS: INSULIN DOSES: basal bolus:

Date/visit Dose of basal Dose of bolus insulin
insulin

Total unit/kg
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INSULIN DOSES: PREMIX

Date/visit

Dose of premix insulin Total unit/kg

ACUTE COMPLICATIONS: IF ANY DURING 28 WEEK STUDY PERIOD

HYPOGLYCEMIA:

DIABETIC KETOACIDOSIS

ANY OTHER VISIT IN 28 WEEK STUDY PERIOD:

DIABETES KNOWLEDGE TEST: 34 questions

Question topic No.of Quest. No. | Maximum | Baseline | 16 28

questions marks score weeks | weeks
score | score

Insulin (types, 5 1-4,19 15

administration & t/t)

Nutrition 7 5-11 20

Hypoglycemia 7 12-18 19

SMBG 3 21,22,27 |9

Exercise 5 20,23-26 | 11

Sick day management | 3 28,29,33 12

Complication 1 30 4

Travel 2 31,32 6

Dose adjustment 1 34 4
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CODI QUESTIONNAIRE

Baseline

16 weeks

28 weeks

Acceptance

Avoidance

Cognitive palliative

Distance

Emotional reaction

Wishful thinking

Overall score

DQOL QUESTIONNAIRE

Baseline

16 weeks

28 weeks

Satisfaction

Impact

Worry :
social/vocational

Worry : diabetes
related

HbA1c baseline

HbA1c at 16 weeks

HbA1c at 28 weeks
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ANNEXURE §

MODULES FOR DIABETES EDUCATION
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ANNEXURE 6: CODI QUESTIONNAIRE
Tufaat & ar & I S 3T 3T A S HROT WA AT dATGIET
el A TR 37 At o Far et Bas o= € 39 Rufaat & el

HITAT3T & AU Thd & T & aaw f6 3 fhae ar 3merak )
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ACCEPTANCE

GIEs|
it

HT
HT

FS IR

g

A 30t NATY BT U B H HaTH G

A 30N DA B 3ed @ T

H U AR @ ST R/ FBIar g

H 3uelt ol @ TP A g

H 3l A B I AT

H greg & |y oA RAfA &1 dHer R g

AVOIDANCE

H

H
H

s IR

g

H 370l AN Y ASTETST e T BITRAA HIAT §

# Ha & g B fewrar #ar gl

H 37Ul AR Pre A BIRAA HAT

# et e & an A W g

COGNITIVE PALLIATIVE

R

R
R

AR

AT AT & b o19rant 3 foramer A sAee ear &

3 grear st g fob A el gy el s

# 3ol doll & aR A SAer @ SrEr dEdn g

# g @ Fear g 6 uflg ol & o de R

# ger Eufaat & ar & | g

DISTANCE

HT

HT
HT

gHeT

#H 377 NHARY Fr Wars T& HRAT

TS O & 6 AT AN P af a A B

A oot B AR fAd s e A 2

# 30l forll & R H e ST g

128




EMOTIONAL REACTION
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ANNEXURE 7: DIABETES QUALITY OF LIFE QUESTIONAIRRE
SitereT &Y TOTar Tl

Satisfaction/ F@’%

Completely | Very Satisfied | Less Dis-
Satisfied Satisfied Satisfied | satisfied

TREW | Fgd (I WST | R
iqE | I SRITE

3 AYAT BN GARAT HA H o qarg
ST &, 3HE U fhda @I &2

U3 HATd AT 31T el HJE 82

T 30 AYAT B ST A I dTel HAA
a fohaal dqgE &2

Y U TIA 3TAR ¥ fbaa dIE &2

3T 30 AER A fhdel HJE &2

39 39 gRaR W fohdar
D000 W@ TE § 389 U fhda @ €2

T 30 AYAT &b aR # 30 AT 4
fepea e §2

Y Ul Hig @ fhdel T &°

3T 30 F@rAToie Redh 3R e @
feherel AT 2

3T AU e 136 @ fhda dqe &2

U 30 HIA, Thel IR =X FHr afafafa
@ fohdel EgE

Y 3Tl MR H Ferde & fohadd TIE &2

G 3T THRRATSS & A FAT Fara §
ar 3T fhaw TgE A ¥

Y 3T Wiell AT Tl HIE ©2

3T AT §T F g § fhda dqg &2

N
f @ =

¢, 7
S’

completely very satisfi less

dissatisfied
satisfied satisfied satisfied

1 2 3 4 S
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IMPACT /93HTd

Never Seldom Some Often Always
impacted | impacted Times impacted impacted
impacted
AN | PNt | dSaR HFE Rl
garfad | genfaa g g gHTRAIdT

fopaelt R 3T 37U AYHT S TR F B &G
B AeHH P &7

3T FdSTAD FT @ 30 AYAT § e &
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A &7

10.
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11.
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12.
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13.

1T 3UAT SRATIEST & BRUT fhdedll IR &I,
TRl I WX b FET F Ih Sd 82

14.

U fhdell IR Gg N FAST & 6 AYAT 8
P FIT Ad &7

15.

3T fpde aR utd & {6 3muet sfads 3mush
3IPIRT & AT 6 afafafaat o arfda &=ar
&2

16.

T 3T AYAT & IR A fehelell TR gGERT A
ESIGE

17.

AYAT & DR YD hdell TR BST ST &2

18.

Y et IR Fegd Hd & fb b AYAT &
HROT 3T GET T Jolelt A 317 st S
&2

19.

3T el aR urd & & 39 o @ § S
YT fehdll T TE AT el =Miey fob 31Ut
AYAT &2

20.

AT fhdell IR gEd & 380 a2 & Bura § 6
et sgfoT & ufdfehar & @ &2
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Worry: Social/vocational T=dT: GMATSIR/ cITaAT A

Never Seldom Some Often Always
worried | worried Times worried | worried
worried

FRM AL | FNr N | FSIR | R | gALM

1. | MU ferdTt R s TR & ffar #=ad & b smuapt
Wéﬁmﬂﬁ?

2. | smufraft aRsgaR AT oxa & f& 3
aﬁ%ﬁﬁmﬂﬁ?

3. | MU Ed B fba IR fodr o & b muapt
! Aihl frah ar et

4. | 3 fbat SR ST IR H fardd § [ smuap!
EIENESUIRIGRR

5. | MUY I P fba- aR fiaT B & fob 3y
31o11 fRaf g3t R T

5 MU fPat IR ST SR B FRIdTpRa & fob 3Mmueh
| FHBISATUST:

3T {1l SR ST IR A i1 el & [P ST FSl
1T B U

Worry: Diabetes related fidr. Aydg Fadt

FM AL | PN P | FSTR | 3R | T

1. | smufFatsRSU IR A fRfdidRd ¢ [ smu R

ST
2. | oyt aR RidTevd § b STuehT IRR e

W%WWH@?%?
3. | smufeaaR Riddd & o smue! oo ayfg d

W/Wﬁ"ﬁ?
4. | MU fHPd IR IR A AT § [ PIs 3T

1Y STER o1 ST 1fh SHTIeh] HYHE
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The diabetes knowledge test for Indians with TIDM

qyHg freaT Heifera warac

Total: 100 marks

[, 77 wrEe ST AgHg "@&fdd AHMEART & SAiwad & U 9 A TR gl THE
ST 3297 Tg IX@AT ¢ T wyg fover & e o= § T o STy &7 3T agaw s
& o0 20 SATET TATE XA 1 Feqwdr gl T Bar a7 sl § 39 forg @ 2




The diabetes knowledge test for Indians with TIDM

(ﬁm ﬁmﬁ“wﬁ”@%%w%wwmmmaﬁﬁ%ﬁm%

ﬁqugﬁgéamwf%)

1. SIS & F@ Tl YT Al 31 T@ & [T IS & Tl SATThT ag1/ T i |1 ST ofd
¥ 4)
(a) AT Tt
(b) 7g AT et I T8« AT ATRT?
(c) =aaT AT THT foha=T 32 a1 raT 872
(d) SHHT AT ha=T 3T 918 @ &l A1aT 872

)
)
)
)

2. (a) eIT % T RTE 9% SO ST @At SITaT 82 UH =1 SR/ SH0 7 91H aaqrsy]
TR (4)

2. (b) T TFT T ST TTE TE ATL-aTE o AT IO 2T Tl &2 Fls U RO
FaTeu | (1)

3. =qfor S / 87 % 92 (needle) T SATET & SATET fhdet 1K SECHTA FIA & 918 TG0
ATfeT? (2)



The diabetes knowledge test for Indians with TIDM

. ETTH F 7 9T &, (a) 9T FT I FaT 7 AT & 1 I [@fsr @ 17 (Tadio=-
NPH) Zqfer @ &, (b)¥TT T 37T FaeT T & 9T §giaT 181 & F9e717T (Basalog)
ST FITT &, T (C) 9T FT ITLT T 3 AT & 51T 97 & ST i &1 (2)

(a) STt sqfoe RS & <gfem wvma €, S gfeam+ T (Regular)f@f=a (Remgem) S
T A<k AT # &ie 91 Sgfod uge di=qr A1gu?

(b) STt EqforT s & w=iT (Basalog) S &9Ta §, Sve WA Sefod fahaq gFe &1
TEIHTA FEATATZU?

(c) St 9 ¥ Iiem wvma 8, v &t snusr 89 @@ gl SU ST ST e
(cartridge/refill) & TS & ST SRfoA T+ &1 S&<q 92, a1 7 = g s
T TR A2

. A AU AT H T R A QA (2) BAL FT AT SATET 39T g2 (2)
(a) == (b) TTaS (c) |areT

. STTHI/TT % qF Tl WL FHT UH a6 T2 5@ A ol gl 9 Ao o 1 Heid a77 981
2, A1 TF o T el g9 'y F qw o e O e fSeE s e § s
YT FEAT el &, (37! heldl Sht AT el AR Jard gl S1aT §) ¥ T2 UF q97 9%

TEHTE R AT ST &ehaT 2 | (5)
(a) AfssET FTHT  (b) e (c) FER/TE (wAfRam) /AT
(d) EhT-FeRst (e) THTET-TEAT FT TATE GRERLEEREIGIERIG
CECEIEIE (h) Fa=T 7gr (i) STaT (j) EfEwe

. TrwferfRr waredt / sivsr wag & & DR gerdt F A wx e () e, S gty §
AT [T i (FTEANATSHITHAT) FI & TATH o 1T H 0 &l A1 THT o Tohel 87
(2)

(a) T AT 3G & a4 T (b) FAT =T [
(c) 1T (beans) 3T a1t (d) ¥t afesrt



The diabetes knowledge test for Indians with TIDM _

8. T T § FIH de (3) T F It/ =Y T TEIHTA Al HLAT ATRT? (3)
Q)
D) o)
C) e

9. UH Wi GTN WaTAT o ATH FdT0 ST &Y &l doil F 9@d dgl ad; Tre AT TATSAHE TS
(low glycemic index) TaT= FgT SITaT g Ta ST Had AT IS H FHTAT STTaT 31=d 872
(5)

10.f=ferfaa @rer garat & & e &7 gt § 300 Freset (keal) 3ST1/ TASHT (energy)

2? S IETE 9% AT O =Tl (2)
(a) 2 %7 THI g2 Maggi (§:f) (b) TF HETH STHTL T ATH
(C) 4 HETH ATHTT T TITCAT/FITA (d) 10 sTeT®
(e) T =T (200 ml) 7T &7 F&r (f) T &7 (150 ml) ThT g2 TSTHT 3T

11.@Ter 99g Faiglese AAAT qreat (Carbohydrate exchange table) F HTT T&H HeIH
AT HT A T Fal AT FI AT @ T o T 7, TF el starag, 379 w® () A
T | (1)
(a) THT (3/4th) FET T g3 A1 (b) TH BleT a9 (c) 5 1=




The diabetes knowledge test for Indians with TIDM

12. S9TT ATTERT/ ATTeh T 0 T ST (mg/dL ®) =0 T &, ar =298 & ot of GfE
ETEIRATSH AT (FH L) &, 39 I =T OFI’*TI?Q (3)

EE AT ¥ 2 | IR G | gy F 2 | VAEHH |gry F 2| Td F
e | 9§ TR g | TR Hrame | 2:00 9

40 - 206 - 130 122 -
146 172 90 154 170 50 116
64 - 226 - 82 140 -
13. FIETNATSHIHAT (SFT T FHHT) F T A9 FqT30 | (5)
(Q) e
(D) oo,
(C) vereee
(D) oo
(€) e
14. FEARATSHITHAT (SFTL =1 HHT) FIT 6 I R/ FAT0 | (4)
(@) e
(D) oo,
(C) veeee
() e,

15. ST STaedT H SIEARATSEHTHAT (LT &l FHT) &l 31 Fld o (o0 FHEH qal IS 9% F47T
T afRomH g7 Jhd &2 & IRuH FqTE0 | (2)



The diabetes knowledge test for Indians with TIDM _

16. FETNATSHITHAT (SFT T FHHT) AT dT2 & ST ATTHT agT T A48 AN (ST gs) rareT
¥ 79 2 o W & T aT O T war, 97 5T FF TE F R ST A w97 & a1 A
i 7Tz | 2)

177 Tex § & o faae o2 ff agewa g 7 oot / STk g & SreaRaATs | ITHaT (P
FT HAT) o A7 A7 feE] (F9% U w99 % oy Sues 397 & <o Y g @) (1)

(a) T ]
(b) T ]
18. T g &l AT IT FIEANATSHITHAT (FTX T FHT) & agreft a1 FRT 989 92 AT 2
T AT ESAF <AT ATgU? (2)

19.31T STIAT/ ATF TFHT SO FHE o @ad G997 o aTal T a1 TWRr? fis QX ara

FATT | (2)
(Q) e
() oo,
20. TYHE & TFI Fl GA-FHE il IQATRATSA § T A7 g (1)
(T U ae % forT 9 ST & gad u¥ W g a))
(@sfm  []
(b) ST ]
21. STIEhT/ ATTH T T T A FATC T FHT 92 e I/ AT F A= g AT u? e (
W o) FT HEE T ST AR (4)
(@) AT o 98 i) 80-162 mg/dL
(b) T * 2:00 TS ii) 70-145 mg/dL

)
(c) T & THA iii) 90-180 mg/dL
(d) TSI % 2 5 a8 iv)120-180 mg/dL



The diabetes knowledge test for Indians with TIDM

22. [T T [RFF7 S & 1T g2 3 Hale 9T G %l el ST= a0l Sl g2 (2)

23, FfX ATTHT/ ATTF TF FT AR-EIE AT G (ITLOLFRAT) 1 6 § AT T9T T AT
BT AT I qTAT g v
(@) STTHI/ATTH TF FIACITZT Fa-Fd AT AT U2 TH gl STaTd 0l (2)

i. gL15fmeH
i. TLATHCH
i. WARAR
(b) ST/TIHT TFT AT H FAT-FAT of Thd &2 TH gl S AU (2)
i, T T ii. T T
iii. 7 v AR iv. 7 TS

24, TF-F/ SATATH § Faterd = fau ardi & o ST 397 & <o U2 W g a1l (4)

(a) STF SATTHT / AT T AT T 260 mg/dL & FT € AT T H el o T8 g T ATITH

AT FHIAT AT
i s ] st [

(b) @T-FHE FIA o ____He dTE qh SR FH I (FTEARATSHITHAT FIeT) T FATAAT gl gl
i 4 i. 12 =i iii. 24 =

(C) & @A-FT & AT ol A G qh HIH HA ATt sq o [GredT (NPH) / SFART / wied]
FT AT (ST97) F110 & 20% TF FHH HAT ATl

IEl i T[]

(d) e TA-%= AT O FId THT TEF-THIE AaTgTe (snacks) &1 AT gl
i. TRl ] i. T[]

25 .3TE-9TT ATl G/ SATATH F Tged WIS o THT FT SHIO 3T 0¥ % g qmr & <92 (1)




The diabetes knowledge test for Indians with TIDM _

26.94F FT Ydfed FH G ®H Fhad [HHe AT FIAT T E-ANETAT G GAqT AU Th

wRT ST AT (1)
(a) 15 faee (b) 30 fa=e (c) 90 e

27. FTHTAA: P &t = (& § AT T A5 % Tgof al T ol &, AeheT o ot 3=y ===
& forT Siie e €9 (3)a=h [T il ST el ATRU? (3)
(B) e

28. T S5 ofd gU |l 5o [T AT SATET 3T & e &0 9q13 0 | (5)

29.3FTX HeHg it TaedT § A/ @ 31 ATT 3T L T2 g% 2l (ITg<or: 400 mg/dL), av

UHT ST § AT FHd-8T I T T T TEq? (4)
(@) e
)+
(C) e
() e,

30.¢FT¥ FT I=a AF=07 97 g1 9¢ e I § 907 % e I (4) 30 9% 27 THATT I8 Fqehal 1
27 (4)



The diabetes knowledge test for Indians with TIDM _

31. ITAT & T ATTH I hypo- Kit (ST T FHT F TATST T TTHTT) SHAT AT AT, TH
e Y i i F qr Farev | (3)

32. FTAT % I SIEAT HaTad ATHUT o STATAT STATAlrST Halad ST HIAHT T&qU Th T
2T ATRT? fi it 1 919 Fargy | 3)

33.991ma/ T | Frar (ketones) 3= 9% 3 foe i (3) TGN T &AT TEA? (3)

34. 7% ST agT 7:00 T AL FT SHT AHT Tl SIaT 7, 11:00 a5 TheA § Fofth @y a7
THT (FF) AT g 3T 1:00 F7 AT ST AHL ITgL AT AIST FHdT g af #1490 70 T

TqATAT T AT AT |

(5T T ATTHT AT T | ST ITd AT ¢ 39 I =g T gl)

(a) IHHT AT o AT9d & 2 =< & a18 a1 ¢ 100 mg/dL & 180 mg/dL = &= a7 &,
T TTSATAT | 5T 3T T IHHT IMIgL o6 AT H Tgel & [T T ATATL T@T g3 3
TET 8, A1 AT FAT gaard w2 fuferiad #§ # uF Toa S AT | (2)

i. TR ST & qg T AT9AT FH TOAT H &4 |

ii.  IITET H TSI § TgA 0l QL TATAT (I[AT) ST T SIST T@T0 |
iii.  THA wEr & Cea () & o & a7 gam Arsi 9aref T8l & |




The diabetes knowledge test for Indians with TIDM

(b) IHHT TAG % AT9d o 2 " & d18 a1aT ¢ 200 mg/dL & 300 mg/dL ¥ &= T 5T
g ST ITSLTTAT & 5 AT T AT 1Tg%eh TS | Tgel T ST | FTame @l gel o
TR &, AT 3T T TEATT Fr? Mg § 8 Ueh T4 3 90l (2)

i FTTET SIS F Tgol i i THATAT (W[A) SE HT SIeT o |
i. T & G % (e () & o & F47 g3 ArSiT 9ared q5l & |

iii. A AT & T T QA TATAT ((I[AX) ST T ST TR0 |
iv. TR ST | Tl T ATLAT Al il |




ANNEXURE 9: ABSTRACT PRESENTED FOR ESICON 2021

WHATSAPP FOR DIABETES SELF MANAGEMENT
EDUCATION (DSME) IN TYPE 1 DIABETES MELLITUS:

A RANDOMIZED CONTROLLED TRIAL

ABSTRACT

BACKGROUND: WhatsApp can be used for Diabetes Self-Management Education
(DSME) in Type 1 diabetes mellitus.

OBJECTIVES: A randomized controlled trial to study the effect of WhatsApp based

DSME on glycemic status, knowledge, quality of life and coping skills.

RESULTS: Type 1 diabetes patients (15-40 years) with WhatsApp were randomized
into “Intervention” (n=28) who received weekly educational WhatsApp messages and
“Sham” (n=28) who received weekly greeting messages. In addition, patients without
access to WhatsApp formed “Control” group (n=10). The mean baseline HbAlc was
10.69£2.74. The primary objective was change in HbAlc from baseline at 16 week
and 28 weeks in all 3 groups. The difference was significant between WhatsApp
group and control group (P 0.003, mean square 1.453) but not significant between
Intervention and Sham group. Knowledge improved significantly in the intervention
group (p value 0.001) but there was no significant difference in the coping skills or

quality of life score or hypoglycemia among 3 groups.

CONCLUSION: Use of WhatsApp for DSME improves the HbAlc as compared to
those who don't use WhatsApp. Active WhatsApp intervention improved the
knowledge but did not translate into improvement in glycemic control, coping skills
or quality of life.
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