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Background. Type 2 diabetes mellitus (T2DM) poses a significant challenge to healthcare, with its prevalence
escalating to epidemic proportions. The aging population, coupled with the increasing burden of T2DM, is exerting
immense pressure on healthcare systems worldwide. Therefore, there is a critical need to design and validate
innovative interventions to mitigate the effects of this disease. This randomised control trial aims to achieve remission
in Indian patients aged 18 years and older diagnosed with T2DM through dietary and behavioural interventions.
Materials and methods. A total of 290 participants with T2DM will be recruited from Indira Colony Urban Enclave, the
field practice area of the Department of Community Medicine and School of Public Health at Post Graduate Institute
of Medical Education and Research, Chandigarh. Participants will be equally allocated into two arms: intervention
(n = 145) and control (n = 145). There will be five measurement timepoints: baseline, 2™, 4™, 6" and 9" months post-
randomisation. The intervention will implement a range of strategies to increase physical activity and promote dietary
transitions through behaviour change among patients. The interventions will be designed ensuring a structured
approach to behaviour change. Patients from the intervention arm will receive oral hypoglycaemic agents for the
first six months of the trial. After this period, medication will be gradually tapered. Patients from the control arm will
continue to receive standard care throughout the study. The primary outcome is the number of patients achieving
remission of T2DM through behavioural and dietary interventions.

Conclusions. The novelty of this trial lies in its focus on community-based settings, unlike other studies that primarily
target clinical or hospital-based environments to achieve clinical outcomes. The intervention integrates dietary
and behavioural changes into the community’s cultural, socioeconomic, and dietary habits, making it practical and
sustainable for patients to adopt and maintain the lifestyle changes needed for remission.
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M noBefleHYeCKue BMeLlaTeNbCTBa: NPOTOKON UCCNe[oBaHuUs
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Hncmumym nocmounniomnozo meduyuHcko2o o6pasos8anus u ucciedo8anuli
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Beepenue. CaxapHblit anabet 2-ro Tuna (C[2) npeAcTaBnsieT cepbesHyto npobnemy Ans 3apaBoOXpaHeHNs, no-
CKOJIbKY ero pacnpoCTpaHeHHOCTb AOCTUraeT annaemMuyecknx Maclitabos. CTapetoliee HaceneHne v pocT bpeme-
H1 C[12 0Ka3blBatOT OTPOMHOE [IaB/IEHNE Ha CUCTEMbI 3[IPABOOXPaHEHUS MO BCEMY MUPY, B CBSA3U C YEM CYLIECTBYET
0CTpasi He06XOANMOCTb Pa3pabOTKM 1 anpobaLM HOBbIX Mep MO YMEHbLUIEHWIO OTAANEHHbIX HeraTUBHbIX nocnes-
cTeuit CA2. Llenb paHaoMU3MpoBaHHOTO KOHTPOAMPYEMOrO UCCNEA0BAHUS — AOCTUXKEHNE PEMUCCUN Y UHANACKMX
B3pOCAbIX NauueHToB (>18 net) ¢ CA2 Yepes AMETMYECKME 1 MOBEAEHYECKME BMELLIATENbCTRA.

Matepuanbl u meToabl. B 1uccnenoBaHve nnaHupyetcs BkNoUNTb 290 naumenTo ¢ CL12, MpoxuBaLLMX B ropof-
CKOM aHKnaBe KonoHun MHampa, 06nacti NoneBoii NpakTuku [lenaptamenTa 06WeCcTBEHHO! MeanLUMHbI 1 LLKonbl
0OLIECTBEHHOMO 3[1paBOOXPaHeHns MHCTUTYTa NOCTANNNOMHOIO MeAULIMHCKOrO 06pa3oBaHns U UCCNef0BaHui,
r. YaHaurapx. Y4acTHWKM GYAyT pacnpedeneHbl B 9KCNepUMeHTanbHyto (n = 145) unu koHTponbHyto (n = 145) rpyn-
ny. [naHnpyeTcs NATb KOHTPOMbHbIX BU3UTOB /151 OLEHKU KIIMHUYECKOro CTaTyca NalueHTOB: UCXOAHbIA YPOBEHD,
2,4, 6 1 9-i1 Mecaubl nocne paHAOMMU3aLUMK. IKCNEPUMEHTANIbHOE BMELLATEIbCTBO BK/OYAET NO3TAaNHOE BHepe-
HVe NOBELEHYECKNX CTPATErNiA, HanpPaB/IEeHHbIX Ha YBENNYEHNE (BU3NYECKON aKTUBHOCTMW 1 USMEHEHUE AMETUYE-
CKMX MPUBbIYEK. [1alMeHTbl SKCMepuMeHTanbHOW rpynnbl 6yayT NoayyYaTb nepopaibHble TUNOrIMKeMUyeckme
npenapaTbl B TeYEHWE NEPBbIX LWECTV MECALEB UCCNeJOBAHNS, 3aTEM MIaHUPYETCS NOCTENEHHOE YMEHbLUEHNE UX
[03bl. [auyeHTbl KOHTPONbHOW FpyNbl 6yayT NOAYYaTb CTAHAAPTHYIO Tepanuio B TeYEHWe BCEro MCCNefoBaHus.
epBMYHOIA KOHEYHOI TOYKOI SBASETCS KOMMYECTBO NALMEHTOB, JOCTUrWMX pemuccumn CL2 6narogaps noBeaeH-
YECKMUM U AVETUYECKMM BMELLATENbCTBAM.

3aknioyeHne. HoBM3Ha UCCNEOBAHMSA 3aKITKOYAETCS B TOM, YTO ANS AOCTMXKeHUs pemuccumn CL12 nnaHupyetca ns-
MeHeHMe 06pa3a XM3HM COOBLLECTBA, B OTAIMYME OT APYriX UCCNefoBaHui, OpMEHTUPOBAHHbIX B MePBYO OYepesb
Ha MeAMUMHCKME BMellaTeNbCTBa, NPOBOAMMbIE B FOCAMTANbHbBIX UM aMBynaTOPHbIX YCIOBUSAX. IKCNEpMEH-
TaNbHOe BMELaTeNbCTBO HanpaBIeHO Ha MOCTENEHHYH0 VHTErpauuio AETUYECKMUX 1 MOBEAEHYECKNX N3MEHEHWI
B KYNbTYPHbIE, COLMaNIbHO-9KOHOMWUYECKME U NULLIEBLIE MPUBbIYKM NALMEHTOB, YTO MO3BOMUT ANUTENbHO NOAAEP-
xuBaTb pemuccuto CA2.

! SPIRIT 2013 Statement: Defining standard protocol items for clinical trials. Accessed October 04, 2024. https://www.equator-network.org/
reporting-guidelines/spirit-2013-statement-defining-standard-protocol-items-for-clinical-trials/
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Abbreviations:
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BACKGROUND (6A)

Non-communicable diseases (NCD) are the leading
cause of death globally and disproportionately affect
individuals in low- and middle-income countries, where
they account for 80% of all deaths and 90% of premature
deaths.®In absolute terms, out of 56 million global deaths,
38 million (67.8%) are directly attributable to NCD [1].

According to the ICMR-INDIAB study the prevalence
of diabetes in India is 7.3% with a wide regional and an
urban-rural variation [2]. Given this context, the economic
burden of managing NCD and their complications poses

OHAs - oral hypoglycaemic agents
T2DM - type 2 diabetes mellitus

a substantial challenge for policymakers when allocating
resources and funds for their diagnosis and treatment.
The challenge is exacerbated by the need to prioritize
funding for traditional public health concerns, such as
communicable diseases and maternal and child health,
which remain at the top of the agenda. This prioritization
further strains the limited resources available [3, 4].

The rationale for conducting the study
As life expectancy rises, India faces a dual health
challenge: widespread communicable diseases alongside

2 SPIRIT 2013 Statement: Defining standard protocol items for clinical trials. Accessed October 04, 2024. https://www.equator-network.org/
reporting-guidelines/spirit-2013-statement-defining-standard-protocol-items-for-clinical-trials/
5 World Health Organization. Global status report on noncommunicable diseases 2014. 265 p. ISBN: 9789241564854. Accessed January 11,

2024. https://www.who.int/publications/i/item/9789241564854
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the growing burden of NCD compounded by an aging
population and strained healthcare infrastructure [5].
Evidence suggests that lower socioeconomic groups are
more prone to alcohol and tobacco use and insufficient
consumption of fruits and vegetables, increasing their
NCD risk [6].

Management of type 2 diabetes mellitus (T2DM) and
other lifestyle diseases has relied on pharmacological
interventions, like oral hypoglycaemic agents (OHAs)
to achieve normoglycaemia [7]. Along with medication
treatment lifestyle changes are integral components
of achieving T2DM remission. Recent evidence such
as from the DiRECT Trial, highlights the potential for
T2DM remission through structured weight management
programs [8, 9]. However, these findings need to be
validated in a number of diverse settings, particularly in
low- and middle-income countries where data is limited
to case reports [10]. The study evaluating the effects
of dietary and behaviour interventions in achieving
remission in patients with T2DM in low- and middle-
income countries is acutely needed in order to develop a
more efficient strategy for these patients.

The rationale behind choosing dietary and

behaviour interventions to achieve remission

in patients with T2DM (6b)

Lifestyle changes have a positive impact on managing
T2DM. In a retrospective review the complete and partial
remission rates in patients 6 years after bariatric surgery
were found to be 24% and 26% respectively [11]. By
contrast, another study showed that weight loss through
calorie restriction can also induce remission of T2DM
in a dose-dependent manner, with a 15kg reduction
achieving remission in 80% of patients [12]. Moreover,
weight loss is cost effective and could significantly
reduce out-of-pocket expenses on medications and
laboratory tests [13].

In low- and middle-income countries such as India,
dietary and behavioural interventions are favoured for
achieving remission in patients with T2DM due to their
cost-effectiveness, feasibility, and accessibility. Regular
physical activity plays a crucial role by enhancing
glucose uptake by skeletal muscles, improving insulin
sensitivity, and facilitating weight management. Our
hypothesis is that a combination of diet and exercises,
tailored to the patient’s lifestyle and activity level, will
contribute to achieving T2DM remission. Our core
focus is based on three outcomes: (1) aerobics exercises
(brisk walking, jogging) to boost endurance; (2) yoga
to improve flexibility [14]; (3) resistance exercises to
enhance strength.

The rational for choosing a low carbohydrate

diet (6b)

The ICMR (Indian Council of Medical Research)
2018 guidelines for patients with T2DM recommend
consuming 55-60% of energy from carbohydrates,
prioritizing complex over refined carbohydrates.
This dietary approach aims to improve glycaemic
control by regulating caloric intake, optimizing
macronutrient distribution, and promoting fibre-
rich foods. Based on ICMR-NIN (Indian Council of
Medical Research National Institute of Nutrition)
2024 guidelines, patients will receive tailored diets
focusing on balanced nutrition, with specific energy
and macronutrient recommendations for individuals
below and above 60 years.®

Traditional Indian diets, mainly rice- and wheat-
based, should be reconsidered due to the rising burden of
T2DM and other NCD in India [15]. Millets such as finger
millet (ragi), pear] millet (bajra), and foxtail millet, have
a low glycaemic index, leading to a gradual rise in blood
glucose levels essential for T2DM management. Rich in
fibre, protein, and essential nutrients like magnesium and
iron, millets improve satiety, enhance insulin sensitivity,
and support gut health [16, 17], establishing their value
in T2DM dietary strategies.®

The rationale for a 9-month follow-up period

A 9-month follow-up period was selected based on the
study design. Weight loss through dietary interventions
tends to be slower than achieved via bariatric surgery.
Kim et al. showed that sustained lifestyle changes can
lower glycated haemoglobin (HbAlc) within 6 months
[18]. With regular monitoring and gradual tapering of
OHAs based on glycaemic status, significant outcomes
are expected within 9 months. This timeframe also
balances clinical relevance with practicality, reducing
dropout rates while preserving data quality and
participant engagement.

Objectives (7)

Primary objective

To evaluate the effect of dietary and behavioural
interventions in achieving remission in patients
diagnosed with T2DM.

Secondary objectives

1. To assess patients’ acceptability of adopting
dietary and behavioural interventions through in-depth
interviews.

2. To evaluate the impact of dietary interventions on
patients with T2DM having co-morbidity such as arterial
hypertension.

4 Indian Council of Medical Research. Guidelines for Management of Type 2 Diabetes. 2018. Accessed January 20, 2024. https://www.icmr.gov.
in/icmrobject/custom_data/pdf/resource-guidelines/ICMR_GuidelinesType2diabetes2018_0.pdf
5 Indian Council of Medical Research. Dietary Guidelines for Indians. 2024. Accessed January 20, 2024. https:/www.nin.res.in/dietaryguidelines/

pdfjs/locale/DGI07052024P.pdf

¢ International Diabetes Federation. Clinical Practice Recommendations for managing Type 2 Diabetes in Primary Care. 2017. Accessed January

14, 2024. https://idf.org/media/uploads/2023/05/attachments-63.pdf
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Trial design (8)

The study is a parallel two-arm randomised control
trial (allocation ratio 1:1). Patients will be randomised
into an intervention arm (dietary and behavioural
intervention) and a control arm receiving standard
care (fig.). There will be five measurement timepoints:
baseline, 274, 4% 6" and 9" months post-randomisation.

METHODS

Study setting (9)

The 9-month community based randomised
control trial will implement dietary and behavioural
interventions for adults >18 years with T2DM in the
Indira Colony Urban Enclave, the field practice area of

BHYTPEHHWE BOJIESHU

the Department of Community Medicine and School
of Public Health at Post Graduate Institute of Medical
Education and Research Chandigarh [19], Northern
India, with a population of 25,000 as per the census
conducted in 2011.7 The sampling frame comprises
T2DM cases from a 2018 house-to-house survey
(unpublished). Considering changes in morbidity and
mortality, investigators will update the database through
a new house-to-house survey.

Inclusion criteria (10)

1. Confirmed diagnosis of T2DM per HEARTS-D
module criteria.’?

2. Age >18 years.

Enrollment /
Briarouenne

Assessed for eligibility and randomised /
OtueHKa KpUTEpKEeB BKIOYEHNS], UCKJIIOYEHVSI Y PAHAOMM3ALINS
(n=290)

B HUcCcC/iIefjOoBaHue

o v
S~ S . .

g § E Allocated to intervention arm /
En g Pacnipenesenbt

8 ;5. 2 B 3KCIIePUMEHTAIbHYIO IPYTIITY
<g= (n = 145)

\ 4

y

Allocated to control arm /
PacmipenesieHbl B KOHTPOTbHYIO
rpymnmy
(n =145)

A

Measurement timepoints: baseline, 2", 4t 6t and 9t months post-randomisation /
KoHTpOoIbHbIE BUSUTBI: MUCXOIHBIN YPOBEHbD, 2, 4, 6 1 9-11 MecsIIbI
ToCJjIe PaHIOMU3AIN

Follow up /

A 4

Lost to follow up /
Boi6butN 13 mccieqoBaHmst
(up to 20%, n = 31 / no 20%, n = 31)

ITepuon ucciemoBanmsa

S~

2 v

>

T:c Analyzed /

< AHanu3s pesysbTaToOB
(n=114)

FIG. Study flowchart.
PUC. TTorokoBas nmarpamMma 1Cc/ienoBaHms.

A 4

Lost to follow up /
Boi6butn 13 mccieqoBanmst
(up to 20%, n = 31 / no 20%, n = 31)

A 4

Analyzed /
AHaym3 pesyIbTaToB
(n=114)

7 Census of India 2011 - Chandigarh UT - Series 05 - Part XII A - District Census Handbook, Chandigarh. 2014. Accessed January 15, 2024.

https://censusindia.gov.in/nada/index.php/catalog/324

8 World Health Organization. HEARTS D: diagnosis and management of type 2 diabetes. 2020. Accessed January 11, 2024. https://www.who.

int/publications/i/item/who-ucn-ncd-20.1
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3. Patients providing informed consent (26a).

4. Patients with systolic blood pressure >140 mm Hg
and / or diastolic blood pressure 290mm Hg as per 2016
primary hypertension guidelines by India’s Ministry of
Health and Family Welfare.’

Exclusion criteria

1. Patients not providing informed consent.

2. Patients with type 1 diabetes mellitus.

3. Age < 18 years.

4. Patients with impaired fasting glucose and glucose
tolerance.!®

5. Insulin-treated patients.

Definition of remission

Diabetes remission is defined using specific HbAlc,
fasting, and postprandial glucose thresholds maintained
without OHAs. The American Diabetes Association
classifies remission as complete, partial, or prolonged
[20]. The Association of British Clinical Diabetologists
and Primary Care Diabetes Society define remission as
glycaemia below diagnostic thresholds for >6 months
without glucose-lowering therapy [21]. This study
adopts the American College of Lifestyle Medicine’s
definition: HbAlc < 6.5% for at least 3 months without
surgery, external devices, or active glucose-lowering
medication [22].

Intervention (11a)

Intervention arm

Customised diet plan per Dietary Guidelines'

Carbohydrate intake will be restricted to <50% of total
calories, replaced with fibre-rich, non-starchy foods and
green leafy vegetables, alongside increasing vegetable
salads in the diet [23]. Millet will be incorporated
flexibly into participants’ diets as porridge, chapati
(Indian millet flat bread), or traditional Indian millet
snacks. While millet will not fully replace other grains,
it will be promoted as a healthier alternative, prioritized
over refined grains like white rice and refined wheat. The
intervention aims to shift dietary patterns toward millet-
based options as a primary grain.

Physical activity plan

Physical activity recommendations are tailored to the
patient’s fitness level, age, and any physical limitations.'?
Exercise plans will be customised according to patient’s
age. For patients who undertake a moderate amount of
activity, the regimen will aim to sustain their activity

through aerobic exercises, resistance training, and yoga.
For sedentary patients, a gradual initiation into physical
activity will be encouraged, starting with light exercises
such as walking. Progress will be closely monitored, and
plans will be adjusted based on patient response. Daily
activity charts will be provided to track time spent on
physical exercises.

Standard medication

Patients will receive OHAs for the first six months of
the trial. After this period, OHAs will be gradually tapered
for patients with HbAlc levels below 6.5%. Patients
weaned off OHAs will monitor blood glucose levels
using finger-prick tests. If any patient struggles with the
reduced dosage, their original medication regimen will
be reinstated. The day a patient is completely weaned
off OHAs marks the start of a three-month follow-up
period. Patients showing symptoms of dysglycaemia
will be reviewed and consulted with an endocrinologist
to determine whether OHAs should be resumed.

The package of intervention in our study is
summarised in Table.

Control arm

Patients in control arm will continue to receive
OHAs as prescribed by their physician. No dietary and
behavioural interventions will be made in the control
arm.

Participant timeline (13)

At each timepoint, HbAlc, waist circumference,
weight and body mass index will be measured.

Additionally for patients in the intervention group,
investigators will conduct weekly visits to address
challenges in adopting lifestyle changes, monitor diet
adherence, review self-recorded capillary blood glucose
diaries, and provide personalized support. A WhatsApp
group will be created for participants in the intervention
arm, where investigators will share motivational voice
notes and video vlogs to encourage adherence.

Data collection will include a peer-reviewed, Delphi-
validated questionnaire designed with input from
subject experts to capture demographic profiles and
dietary habits through a Food Frequency Questionnaire,
assessing daily and weekly consumption patterns [25].
Additional tools include questions to identify barriers
and facilitators of healthy dietary and physical activity
transitions, the World Health Organisation STEPS
(STEPwise approach to NCD risk factor surveillance)
questionnaire for dietary and physical history,'® and the

° Ministry of Health & Family Welfare. Screening, Diagnosis, Assessment, and Management of Primary Hypertension in Adults in India. 2016.
Accessed January 11, 2024. https://nhm.gov.in/images/pdf/guidelines/nrhm-guidelines/stg/Hypertension_full.pdf

19 Tndian Council of Medical Research. Guidelines for Management of Type 2 Diabetes. 2018. Accessed January 13, 2024. https://www.icmr.gov.
in/icmrobject/custom_data/pdf/resource-guidelines/ICMR _GuidelinesType2diabetes2018_0.pdf

1 Indian Council of Medical Research. Dietary Guidelines for Indians. 2024. Accessed January 20, 2024. https://www.nin.res.in/dietaryguidelines/

pdfjs/locale/DGI07052024P.pdf

12 Fit India Mission. Fitness Protocols and Guidelines for 18+ to 65 Years. Accessed January 18, 2024. https://yas.nic.in/sites/default/files/
Fitness% 20Protocols%20for%20Age%2018-65%20Years%20v1 % 20(English).pdf
13 World Health Organization. The WHO STEPwise approach to surveillance. 2021. Accessed January 15, 2024. https:/www.who.int/europe/

publications/i/item/WHO-EURO-2021-2446-42201-58182
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Table. Summary of dietary and behaviour interventions
Tabnmnya. Pe3ioMe AMeTHYECKMX U NOBEJeHYECKUX BMELIaTeNbCTB

Intervention /

Package under each intervention / KoMnoHeHTbl KaXj0ro BMellaTeNnbCcTBa

BmewarenbcTBo
Dietary' / (@) Introduction of millet-based diet that is low in carbohydrate and energy / BBefieHue fueTbl Ha OCHOBE Npoca
Nunera™ C HU3KMM COZIEPXXaHUEM YTNIEBOLOB U 3HEPTUM

Behavioural /
M3meHeHune
06pasa Xn3Hu

(b) Encouraging the consumption of five servings of fruits and vegetables daily / BbipaboTka npuBbIYKN eXXeJHEBHO-
ro NOTpe6bAeHNs NATYU NOpLMA GPYKTOB 1 OBOLLEl

(c) Limiting free sugars intake to less than 10% of total energy consumption / OrpaHuyeHne NoTpe6aeHUS NErkoyc-
BOsieMblX yrneBofoB Ao 10% OT CyTOYHOM KanopuimHOCTM paLlnoHa

(d) Reduction of fat intake to less than 30% of energy consumption / OrpaHuyeHue notpebnexns xupos Ao 30%

OT CYTOYHOW KanopunMHOCTW paLuoHa

(e) Distribution of millet food baskets to patients / CHaGXeHne NaLMeHToB NPOAOBObCTBEHHbIMU KOP3UHAMM

C npocom

(a) Community engagement by organising community based events and workshops that promote physical activity, using
a support network as a central pillar / BoBneueHne coo6LectBa nyTem opraHu3aLni MeCTHbIX MEPONPUSTUIA U CEMUHa-
pOB, NponaraHAupyoLLMX GU3NYECKYo aKTUBHOCTb, C UCMONb30BaHWUEM COLMANbHOM CETU A1 MOLAEPXKN

(b) Culturally tailored messaging derived through vertical and horizontal communication channels /
NHdopMupoBaHue ¢ y4eTOM KyNbTYPHbIX 0COBEHHOCTEN NO BEPTUKANbHBIM U FOPU30OHTANbHBIM KaHanam CBA3M

(c) Addressing barriers to physical activity by conducting focus group discussions and offering targeted solutions to
the challenges identified [24] / YcTpaHeHue npensTcTeuii Ans GU3NYecKoii akTUBHOCTH NyTeM 06CYXAeHMii B BoKyc-
rpynnax v paspaboTki peLeHuii BbiSBNEHHbIX Npo6nem [24]

(d) Implement an incentive programme to motivate patients to maintain regular physical activity and adhere to
dietary interventions / BHegpeHne MOTUBALMOHHON NPOrpaMMbl AN1S MOAAEPXAHNA PerynsipHoii Gn3nyeckoi akTme-
HOCTU U CO6J’IIO}J,EHVIH AVNETUYECKUX OrpaHI/I‘-IEHVIVI

(e) Establish community-based yoga groups and promote specific yoga poses known to benefit patients with T2DM /

Co3paHue 06LeCTBEHHbIX FPYNN WOry ANt NPOABWXEHUS ABWXEHUIA, OKa3blBaIOLLMX NONOXMUTENbHOE BUSHME

Ha naumeHToB ¢ C[2

Note: T2DM - type 2 diabetes mellitus.
Mpumeyarye: CA2 — caxapHblii AMabeT 2-ro Tmna.

EuroQol EQ-5D-5L questionnaire for quality of life
assessment [26].

Criteria for discontinuing the trial (11b)

Parents may withdraw from the trial at any time
without prejudice or in case of frequent episodes of
hypoglycaemia.

Strategies to improve adherence to the study

protocol (11c)

Informative booklets and pamphlets with colourful
info graphics will address local dietary habits, cultural
beliefs, and misconceptions about T2DM, offering
practical guidance on diet and exercise in simple,
engaging language. Adherence cards will be provided to
each patient in the intervention arm to help track physical
activity, monitor dietary patterns, and make adjustments
as needed.

To enhance compliance, investigators will conduct
weekly visits to review adherence cards, providing
constructive feedback to both patients and their family
champions on gaps and strategies to achieve targets. This
approach emphasizes open, two-way communication.
The term family champion refers to a key family member
who actively supports the participant during the study in
adhering to dietary and behavioural interventions. This
role is crucial in fostering accountability, motivation,

and creating a supportive home environment, which is
essential for sustainable lifestyle changes and effective
T2DM management.

The selection of the family champion follows four
key principles:

1. Emotional and practical support. The family
champion provides encouragement, assists with meal
planning, and supports daily routines, improving
adherence to lifestyle changes.

2. Close relationship with the patient. Ideally a
spouse, sibling, or adult child with a trusting bond,
empathy, and open communication to provide reliable
support.

3. Consistency and accountability. A consistent
presence, the family champion helps maintain adherence
by gently reminding patients of the importance of
prescribed interventions.

4. Cultural and household dynamics. In Indian
households where families play a central role in health
decisions, the family champion leverages this cultural
strength, embedding support within the broader family
network.

The intervention includes focus group discussions
to enhance social support by encouraging the sharing of
challenges and successes, peer influence through positive
behaviour, group norms to establish shared expectations,
accountability via regular check-ins, shared goals by

4 World Health Organization. Healthy diet. Accessed January 15, 2024. https://www.who.int/news-room/fact-sheets/detail/healthy-diet

CEYEHOBCKWM BECTHUK T. 16, Ne 1, 2025 / SECHENOV MEDICAL JOURNAL VOL. 16, No. 1, 2025 51



INTERNAL DISEASES

celebrating achievements, and collaborative problem-
solving to address barriers effectively.

Sample Size (14)

The total recruitment target is 228 patients (114 per
arm), calculated with a 95% confidence interval and 80%
power. The sample size estimation was based on a study
reporting remission rates of 57% in patients with T2DM
following dietary intervention, compared to 31% in the
control group [27]. Accounting for a 20% non-response
rate, the adjusted sample size was calculated as 285.
However, for simplicity, a sample size of 290 (145 per
arm) was chosen. The calculation was performed using
OpenEPI software, version 3, for a randomised control
trial.

Recruitment of participants (15)

The first step involves baseline recruitment where
investigators will visit households to enroll patients
in the trial. To prevent contamination bias [28], only
patients who provide informed consent will be recruited.

Allocation (16a) and concealment (16b) of
participants will be managed through sealed envelopes,
with a neutral third party assigning patients to each trial
arm. The initial recruitment will include all 290 patients,
followed by block randomisation in blocks of 4, 6 and 8
into either of the arm. Varying block sizes was shown to
have several advantages over one single block including
increased unpredictability of the allocation sequence,
thereby reducing selection bias. This approach minimizes
risks of manipulation or subversion of the allocation
process, enhancing the trial’s integrity and robustness.

Outcome measures (12)

Primary outcome

The number of patients achieving remission of T2DM
through behavioural and dietary interventions.

Secondary outcomes

a. The number of patients with hypertension as co-
morbidity achieving normal blood pressure.

b. Assessment of acceptability and identification of
barriers to adopting dietary interventions, particularly
the inclusion of millets.

Data collection (18)

Demographic data, medication information, clinical
symptoms, data on primary and secondary outcomes,
laboratory tests (fasting and post prandial blood glucose,
HbAlc), physical examinations (weight, body mass
index, waist circumference), and validated questionnaires
assessing dietary intake, quality of life will be collected
at each timepoints. For promoting data quality outcome
measurements will be taken by using pre-formulated
standardized protocols. To minimize measurement error,
duplicate measurements will be taken where applicable
(e.g., blood pressure), and the average of the readings
will be recorded.

Statistical methods (20)

Data analysis will be performed using IBM SPSS
version 25 (released 2017, IBM Corp., USA).

Statistical methods for analysing primary and
secondary outcomes (20a)

Univariate analysis will be conducted to compare
the demographic data of patients in the intervention and
control groups. McNemar’s test or paired t-tests will be
performed for pre- and post-intervention comparisons in
patients with arterial hypertension. A logistic regression
model will be utilized to identify factors associated with
blood pressure normalization. Kaplan-Meier survival
analysis will be performed to estimate the proportion of
patients achieving remission over time, with remission
treated as a time-dependent variable at the 9" month.

Methods for additional analyses (20b)

We will conduct focus group discussions and semi-
structured interviews to explore patients’ perceptions
of dietary changes, particularly concerning millet
consumption. Content or thematic analysis will be used
to identify common barriers, including cost, accessibility,
taste, or unfamiliarity with millets.

Subgroup and adjusted analyses

A separate analysis of primary outcome and effect
estimates will be performed for physical activity level,
gender, age, and fruit and vegetable intake.

Confidentiality (27)

Data confidentiality will be ensured through de-
identification and anonymization, with minimal use of
identifiers. Prior to collecting any personal data, written
informed consent will be obtained from participants.
During this process, participants will be informed about
the type of the data to be collected, its intended use, and
the measures implemented to protect their privacy.

Declaration of interests (28)

The authors declare that they have no known
competing financial interests or personal relationships
that could have appeared to influence the trial.

Access to data (29)

The principal investigator will be custodian of
the data. In the trial, access to the final dataset will be
managed to ensure both data integrity and participant
confidentiality.

DISCUSSION

Achieving remission in T2DM requires a
comprehensive management plan alongside OHAs
treatment. This includes the supervised and systematic de-
prescription of existing antihyperglycaemic medications
and the gradual introduction of lifestyle changes, such
as a calorie-restricted diet supplemented with a millet-
based component [29]. We propose that T2DM remission
is an achievable clinical goal. Our study gains relevance
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from its alignment with the declaration of 2023 as the
International Year of Millets, focusing on this “wonder
grain”.'®

However, challenges exist regarding the acceptance
of millets among participants. These include an
underdeveloped supply chain, limited availability in
retail outlets, higher costs compared to rice and wheat
[30], and societal perceptions that undervalue millets
as an investment in future health [31]. Despite these
barriers, we anticipate significant improvements in
participants’ quality of life upon achieving remission.
Benefits may include enhanced mental and physical
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