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INTRODUCTION 

Diabetes education is the master key to successful diabetes 

management.1 A quality assured structured education 

program is acknowledged as a right of all children with 

diabetes.2 Diabetes education has the potential to improve 

glycemic control as well as health-related quality of life 

(HRQOL), especially when it is continuous and is 

embedded in the management protocol since diagnosis 

with reinforcements at frequent intervals.3  

Diabetes calls for a multitude of tasks for self-management 

according to the changes in diet, activity and physiology 

of children.4 The challenge faced by the developing 
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countries is even more. Families have a tough time 

meeting the financial burden of the basic tools like glucose 

strips, needles and insulin injections, involved in the daily 

treatment tasks.5 Also, negligible support is offered to 

these children by the government even in big countries like 

India.6 

Cultural and language differences can often hinder 

diabetes education. It is important to meet the local 

practices and ensure that the diabetes education plan suits 

the literacy levels of different people. So, there is a felt 

need for a customized and adaptable education module 

according to age, stage of disease, maturity and 

understanding level, culture and learning pace.1 Till date, 

a standard low literacy educational module is missing to 

cater to the individual needs of the parents of the children 

with T1D.7,8 The one size fits all approach in diabetes 

education often fails to help and more culturally 

appropriate educational interventions are the need of the 

hour.9,10 

Problems specific to India 

In a low-resource country like India, there are certain 

specific well-recognized factors such as the high cost of 

diabetes-related items, deficient medical insurance and 

social security and inadequate health care infrastructure 

causing difficult access to diabetes education.11  

In addition to this, people with T1D face differential 

treatment and harassment at school, college and 

employment. Social discrimination is particularly 

pronounced against females with chronic illnesses.12 

Cultural differences, health beliefs and limited educational 

background have been identified as major barriers to 

adequate diabetes care in a family with T1D.13 Cultural 

factors specific to our part of the world that can lead to 

poor glycemic control in children are as follows:14,15 

Role of grandparents in child upbringing: educating the 

parents for diabetes management fails to bring desired 

results in extended families, where parents have a lesser 

say in deciding treatment and no single person is 

responsible for the care of the child; a patriarchal society 

with a lesser decision-making in the hands of the mother 

of the child; constant desire to get rid of insulin injections; 

a strong affinity for traditional remedies leads patients to 

waste time and resources and lack of focus on insulin 

regimens; dietary taboos mark particular foods as hot or 

cold and are consequently consumed according to seasons, 

e.g. eggs are not eaten during summers as they are 

considered hot food, such taboos reduce the food options 

that a diabetic child has around the year; religion specific 

norms which indulge in feasting during some festivals and 

fasting during others; inadequate knowledge and 

confidence leading them to seek information from 

incompetent sources such as neighbors and friends; and 

inappropriate information on disease cure and remedies, 

easily available on social media and other online 

platforms, which is poorly supported by evidences and 

societal acceptance for a chronic disease involving use of 

needles.14 Parents and children avoid disclosing their 

illness to anyone at school or in society. This may lead to 

an inability to receive others' help when required, 

especially during severe hypoglycemic events.14,15 

Although there are many validated educational programs 

for adults with type 2 diabetes (T2D), very few are 

validated for T1D. These are the diabetes teaching and 

treatment programme (DTTP)-Germany, dose adjustment 

for normal eating (DAFNE)-UK and the diabetes literacy 

and numeracy education toolkit (DLNET)-USA. In the 

developing world, only Malaysia, Korea and Iran have 

culturally tailored education modules developed in the 

local language for T2D, that too for adults with T2D.16,18 

Thus, there is a felt need for a validated educational 

program that is tailored to overcome cultural, educational 

and financial barriers specific to low-resource settings like 

India for the optimal management of children with T1D.  

Objectives of this study 

Primary 

The primary objectives of this study were to explore the 

parents' and health care professional's perspectives about 

the desirable and essential features of a diabetes education 

module; to develop a culturally tailored education module 

for children with T1D in a resource-constrained setting and 

to evaluate the content and feasibility of the developed 

module and to evaluate the effectiveness of the developed 

education module among parents of children with T1D in 

terms of glycemic control.  

Secondary 

The secondary objectives were to evaluate the 

effectiveness of the developed education module in terms 

of HRQOL of children, clinically important events and 

self-management practices related to diabetes care at 

home. 

METHODS 

This study aims to develop and evaluate a culturally 
tailored education module for T1D in a resource-
constrained setting. Figure 1 depicts the flow diagram of 
the study protocol. It has been designed according to the 
medical research council (MRC) framework for 
developing complex interventions.19  

According to this framework, there are five steps of 
evaluating complex interventions like disease-specific 
health education. These are as follows: 

Theory: Identifying existing theory and evidence to ensure 
selection of best components for the intervention. 
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Modelling: Identifying key components of the intervention 
and exploring how it may work in practice. 

Exploratory trial: Describing the components, testing its 
effects and continuing to revise the intervention.  

Definitive randomised controlled trial (RCT): Testing the 
fully developed intervention in an appropriate controlled 
trial. 

Long term implementation: Bigger, multi-centric studies 
to replicate the results. 

This study, as part of a PhD thesis, is designed to execute 
the first four steps of the above-mentioned framework. 

 

Figure 1: Flow diagram of the study protocol. 
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This study will be a mixed-methods study using both 

qualitative and quantitative methods at different steps. The 

study duration will be four years. The study will be carried 

out in three phases. In the first phase, a qualitative study 

will be conducted for need assessment among the children 

with T1D and their families and the health care 

professionals dealing with them. During the second phase, 

the themes generated from the first phase, existing 

behavioural theories, and literature review will be used to 

develop a conceptual model for the effectiveness of 

diabetes education. This model will then be used to build 

up and propose a culturally tailored diabetes education 

module for children with T1D in resource-constrained 

settings.  

The third phase will include the evaluation of the proposed 

module in terms of its content and feasibility, and 

effectiveness. For content and feasibility evaluation, a pre-

defined and structured approach will be followed by a 

multi-disciplinary team for the refinement of the module. 

Then, using a quantitative approach, the effectiveness of 

the education module in terms of glycemic control and 

other related variables will be tested using a quasi-

experimental controlled study among children admitted 

with T1D.  

Phase 1: Qualitative study for need assessment 

This phase will explore the patient perspectives about the 

desirable and essential features of a diabetes education 

intervention to suit their resource constraints. Along with 

this, this will explore the health professional perspectives 

on the features of the intervention so as to increase uptake 

and usage by such parents as well as the deliverability by 

the professionals. The duration of this phase shall be six 

months.  

Participants  

Parents, children with T1D and healthcare professionals 

(HCP) involved in the management of T1D children 

(nurses, doctors, dieticians, representatives from the non-

governmental organisations (NGOs) working in the region 

and primary healthcare workers) will be included in this 

phase.  

Inclusion criteria  

Parents and their children undergoing treatment for T1D, 

either on an in-patient or out-patient basis, will be included 

if the child's age is less than 13 years and they can speak 

Hindi, Punjabi or the English language. Healthcare and 

other professionals will be included if they are directly 

involved in the management of children with T1D. 

Children with associated diseases that may affect their 

quality of life such as cancer, mental retardation or 

developmental disorders will be excluded from the study. 

  

Data collection  

A qualitative study will be conducted. It will have focus 

group discussion (FGD) among members of the following 

sub-groups: families will be divided into the low, middle 

or upper class as per their socio-economic status according 

to the modified B. G. Prasad scale; diagnosis of T1D of 

children (old/new cases); clinicians from the departments 

of endocrinology and pediatrics of the institute; nurses and 

dieticians; representatives from NGOs working for 

diabetes in children; workers from primary health centers 

and school teachers where children with T1D are 

studying.20-22 Purposive sampling will be done to ensure 

maximum representation of different sub-groups. All 

participants will be invited for the FGDs only after 

obtaining written informed consent and assent will be 

taken from all children above eight years of age.  

In-depth interviews will be planned for further exploration 
for those found unable to express themselves adequately 
during the FGDs.20 Time and venue of the FGDs will be 
selected as per participants' convenience. Each FGD will 
have five to seven participants. The data collection shall 
continue till data saturation is reached.  

Phase 2: Designing a structured educational module  

The themes generated from phase one of the study will be 
used to develop a conceptual model. The development of 
the structured educational module will be done based on 
the conceptual model, keeping in mind the general 
principles of education. This means that the module will 
be focused on enhancing all three components of learning, 
knowledge, attitude and skill. An extensive review of the 
scientific literature, available diabetes management 
guideline resources (e.g., American diabetes association, 
international society for pediatric and adolescent diabetes, 
international diabetes federation) and inputs from nurses, 
physicians and dietitians will be utilized to guide the 
content. The module shall target grade five reading level. 
The main aim during the development of the module will 
be to transform established concepts of diabetes education 
(insulin titration, carbohydrate counting, emergency 
management of hypoglycemia/hyperglycemia, sick day 
rules for children with T1D) so as to make them more 
culturally specific.1,2 For example, insulin titration 
according to carbohydrate intake can be explained by 
using currency concepts and comparing them to the Barter 
system of ancient India (a transaction in which, instead of 
money, goods or services are directly exchanged for other 
goods or services). The duration of this phase will be six 
months.  

Phase 3: Evaluation of the education module  

This phase will be conducted in three years. It will be 
further divided into three steps: content evaluation (six 
months), feasibility evaluation (six months) and 
effectiveness evaluation (two years) of the developed 
educational module.  
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Content evaluation 

The content evaluation will be done by a multi-disciplinary 
team of medical and nursing experts. This will be done 
using the suitability assessment of materials (SAM) which 
is a standardized tool for the assessment of the suitability 
of educational materials for low literacy skills.23,24 SAM 
has been validated by experts from different cultural 
backgrounds and is suitable for printed materials, 
illustrations, video and audio-taped instructions. It is a 
structured scoring sheet with a total of 22 factors under six 
domains, content, literacy demand, graphics, layout and 
typography, learning stimulation and motivation, and 
cultural appropriateness. Percentage scores are given to 
each factor, and it takes 30-45 minutes for evaluation of 
educational material using SAM that can categorize the 
content as superior, adequate, or not suitable. Content of 
the education module will be finalized after reaching a 
consensus among the experts according to the SAM 
scores. 

Feasibility evaluation: mixed-methods study 

A mixed-methods feasibility testing approach will be used 
with iterative cycles of testing the developed 
intervention.25,26 A satisfaction scale, semi-structured 
interview, feasibility and observation checklist will be 
used to assess the feasibility and usability of the education 
module in real-world settings.  

Participants  

The parents and their children with T1D will be included 
in this study. The purposive sampling technique will be 
used, and inclusion criteria will remain as in the previous 
phase.  

Data collection  

The developed education module will be given a trial run 
among families of children with T1D. Observations made 
by the investigators about the feasibility and inputs from 
the participants will be used to refine the module before 
the next cycle of trial. At least two iterative cycles with 
approximately 5-7 participants per cycle will be 
conducted. Figure 2 depicts the flow diagram of the 
feasibility evaluation. This process will continue till no 
new amendment is suggested by the audience. The 
following instruments will be used: 

The satisfaction scale will be used to measure participant 
satisfaction. It will be a Likert scale developed according 
to the content of the module. The reliability and validity of 
the tool will be established as a part of this study. It will be 
first pilot-tested to garner feedback related to clarity, 
relevance and completion time. The questionnaire will be 
administered to the participants after the module 
completion.  

The semi-structured interview schedule will be used 
immediately following module completion, participants 

will be asked a set of open-ended questions related to the 
content and comprehensibility of the module. This will be 
developed based on the tool developed in a study by 
Connan et al.25 It will include questions on what the 
participants found easy or difficult to understand; liked or 
disliked about the module; found most or least useful; 
found easy or hard to use and would like to change or add. 
Participants will be asked about any technical issues they 
encountered. Open-ended questions for feedback will be 
used to elicit more information. 

 

Figure 2: Flow diagram of feasibility evaluation. 

The feasibility and observation checklist will be developed 
according to the feasibility framework to suit the 
developed education module.26 The reliability and validity 
of this tool will be established as a part of this study. The 
feasibility and the observation checklist will be completed 
during the administration of the education module. This 
tool will have six areas of focus, acceptability, demand, 
implementation, practicality, integration and limited 
efficacy.  

Effectiveness evaluation: quantitative study 

A quasi-experimental controlled trial will be conducted to 
assess the effectiveness of the education module on the 
glycemic control of children with T1D. Figure 3 describes 
the flow diagram of the effectiveness evaluation study. 
The null hypothesis is education module will have no 
significant effect on the glycemic control of the children 
with T1D at 0.05 level of significance. 

The secondary outcome variables that will be assessed are 
HRQOL of children, clinically important events and self-
management practices related to diabetes care at home.  

Participants 

Parents and children with T1D will be selected as per the 
same inclusion criteria as explained in the first phase of the 
study. As per the relevant literature review, this is the first 
planned control trial to evaluate the effectiveness of a 
diabetes education module in T1D in India as well as the 
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South-East Asia region. Hence, the sample size was 
calculated on the basis of a recent study on patient-
centered education among adolescents with T1D done in 
Sweden.27 Assuming that the education module will lead 
to a difference in the HbA1c of 0.8%, with the power of 
the study was 0.80, level of significance p=0.05, 
confidence interval of 95%, the sample size calculated to 
be 60 (30 in each arm). Expecting a loss to follow up rate 
of 20% and applying a correction factor for the same, the 
required sample size will be 72 with 36 in each group. 
Keeping in mind the current pattern of indoor admissions, 
eight to ten patients will be admitted every month. So, 
keeping a fair extra margin, the total enumeration 
sampling technique will be used for six months for each 
group.  

Routine Diabetes Education for the control group  

The control group will be administered diabetes education 
as per the current prevalent practice of the department. The 

parents of the admitted children are offered lecture group 
sessions of one-hour duration, every day till discharge 
using power point presentations in English and Hindi. 
Along with this, they are given a printed booklet (available 
in English and Hindi). The sessions as well as the booklet 
include diabetes education on the following aspects:  

Basics of diabetes: Explaining T1D, its pathophysiology, 
symptoms and complications forms the basics of diabetes. 

Home management of children with T1D: Types of insulin, 
management of hypoglycemia, hyperglycemia, sick day 
rules for glycemic control, insulin titration and basic 
carbohydrate counting (giving examples of foods with one 
carbohydrate exchange unit, 15 grams carbohydrates). 

Practical skills related to diabetes: Usage, handling and 
storage of glucometer, insulin pens/syringes, follow up 
care are the practical skills related to diabetes.  

 

 

                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Flow diagram for effectiveness evaluation study. 
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Table 1: Timeline of the study protocol. 

 

 Data collection  

The admitted children with T1D will be identified. Their 
families will be invited to participate in the study. They 
will then be administered either the routine diabetes 
education or the developed culturally tailored education 
module. The data collection will be done at baseline and 
during follow up at three and six months. Epicollect 5 will 
be used for data collection. It is free to use software that 
can help create a customized database suitable to the 
research purpose. It allows for offline data entry and has 
cloud storage of data.28 The tools have been finalized after 
a pilot study on ten percent of the sample (eight children) 
population and are described below:  

Socio-demographic proforma, which includes data related 
to the education and occupation of parents, housing and 
socio-economic status of the family; clinical profile 
proforma which includes questions on their present 
glycemic control in terms of HbA1c, height, weight, 
frequency of hypoglycemic and hyperglycemic events in 
last seven days, episodes of diabetic ketoacidosis in last 
three months, episodes of missed or wrong dose of insulin, 
and total daily dose of bolus and basal insulin; PedsQLTM 
pediatric quality of life inventory version 3.2-diabetes 
module will be used for assessing the HRQOL among the 
children, it is a standardized tool available in Hindi and can 
measure diabetes-specific HRQOL from both child's and 
parents' perspectives, it has 33 items under five domains, 
namely diabetes symptoms, treatment one, treatment two, 
worry and communication;29 diabetes self-management 
profile-self report-Hindi will be used for assessing the self-
efficacy of the parents, cross-cultural adaptability of the 
tool for Indian children with T1D has been established by 
Barola et al.30 This standardized tool assesses five areas of 
diabetes management, namely, exercise, hypoglycemia 
management, diet, blood glucose monitoring and insulin 
administration. The tool has 24 items and rates each item 

between 0-4, with higher scores indicating better treatment 
adherence. 

Plan for data analysis  

For the quantitative analysis, data will be analyzed using 
SPSS 23.0 (IBM, Armonk, New York). All data will be 
presented in terms of means, frequency, standard deviation 
and confidence interval. A two sided p value of 0.05 will 
be considered statistically significant. Intention-to-treat 
analysis will be done to compare outcomes at baseline, 
three and six months. According to the normality and type 
of data, appropriate statistical tests will be used to compare 
the variables between two groups and within the group 
from baseline to follow up at three and six months. For the 
qualitative data, conventional content analysis will be 
applied for data analysis and interpretation. 

Ethical considerations 

The ethical approval of the study has been taken from the 
Institute Ethics Committee, PGIMER, Chandigarh, India, 
which is an independent body (INT/IEC/2021/SPL-252 
dated 13 February 2021). The study has been registered 
with the clinical trials registry of India 
(CTRI/2021/04/032739). Informed written consent will be 
taken from the parents of the enrolled children. This study 
will involve the children with T1D and their parents. There 
will be no interference in the routine treatment plan of the 
patients. There will be strict adherence to the principles of 
the declaration of Helsinki (2013, 7th edition, Fortaleza). 
All participants will be informed about their participation 
in the research, the objectives of the study and the duration 
of their involvement in advance. Full autonomy will be 
provided to the participants for withdrawing from the 
study at any time without any adverse effects on their 
subsequent care. Informed written consent will be taken 
from the parents of the enrolled children. Assent will be 
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taken from all children above the age of eight years. 
Confidentiality and anonymity of the participants will be 
ensured while data collection and reporting the results of 
the study.  

DISCUSSION 

Although special diabetes education programs are 

developed and evaluated in some countries, the picture is 

not uniform across the globe.1 Despite a vast literature 

highlighting the importance of diabetes health education, 

only a small number of group education programs have 

been tested and they too don't provide uniform evidence in 

terms of glycemic control.27,31 Thus, this study aims at the 

development and validation of a novel culturally tailored 

diabetes education module for children with T1D and their 

families in India. 

This study is modeled on the MRC framework for 

developing complex interventions, including its first four 

steps.19 Accordingly, the qualitative need assessment and 

iterative cycles of refining the intervention involving the 

target population can help in ensuring that the module will 

be developed as per their concerns and needs. However, 

the last step of the MRC framework, long term 

implementation, multi-centric trials for replication of 

intervention effects are not possible as part of this study 

due to the logistic and financial restrictions. This is an 

important implication for future studies.  

The present study is being planned at a tertiary-level 

pediatric hospital. The admitted children with T1D are 

kept in the same ward and the open infrastructure allows 

them to freely interact with each other round the clock. As 

contamination between the trial arms is inevitable in such 

a setup, RCT is not feasible. In such a situation, as spatial 

separation of the trial arms is not feasible, separating the 

trial arms temporally can help to mitigate contamination.32 

The control and the interventional group will thus be 

enrolled sequentially. The investigator, LR, will be solely 

responsible for the administration of the interventions to 

both groups. She is the practicing diabetes nurse educator 

in the unit for the past three years. Assuming that the 

module development will evolve her too, the control group 

enrollment will be completed first before she indulges 

herself in the qualitative need assessment and module 

development phase to reduce the investigator bias. Table 1 

shows the proposed timeline of the study protocol. 

Quality diabetes education is the right of every child with 

diabetes.2 Therefore, all families admitted during the data 

collection period will be offered diabetes education 

irrespective of their desire to participate or refrain from the 

study. The education being implemented at that time 

(routine diabetes education or the newly developed 

education module, in control and intervention group, 

respectively) will be offered to all the admitted children, 

but the follow-up will be done only amongst the ones 

meeting the inclusion criteria.   

CONCLUSION 

To conclude, it can be said that, whereas the financial 

constraints cannot be tackled immediately, modifying the 

existing educational programs to ensure better 

understanding and reduce the risk of mismanagement by 

empowering the unlettered parents can be a significant 

turning stone in the management of T1D in a multicultural 

indian society. Therefore, this study aims to establish a 

culturally tailored education program for children with 

diabetes.  
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