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A B S T R A C T 
Background: Non-communicable diseases (NCDs) are rising rapidly in BRICS nations, yet evidence on con-
text-specific dietary interventions, particularly nudge-based randomized controlled trials (RCTs), remains 
fragmented. This study synthesized RCT evidence on dietary interventions for adult populations in BRICS 
countries. 

Methods: A systematic review was conducted following PRISMA guidelines. PubMed, Scopus, and Web of Sci-
ence were searched for RCTs (2015-2024) involving adults (≥18 years) in Brazil, Russia, India, China, and 
South Africa. Twenty-seven RCTs were included. Data on intervention type, outcomes, and risk of bias 
(Cochrane RoB 2) were narratively synthesized due to heterogeneity. 

Results: Of 27 RCTs, 41% were from China and 26% from India; 66% had high risk of bias. Interventions im-
proved fruit and vegetable intake (+23.4 g/day; p=0.008), reduced systolic blood pressure (-10.0 mmHg; 95% 
CI -12.1, -7.9), and lowered HbA1c (-0.69%; 95% CI -0.99, -0.39; p<0.001). Digital interventions achieved sig-
nificant reductions in BMI (-1.61 kg/m²; p<0.001) and energy intake (-331 kcal). Nudge-based strategies 
(15%) demonstrated reductions in sodium intake (-21%) and improved healthy food selection, but evidence 
was limited. 

Conclusion: Dietary interventions in BRICS countries improve diet quality and cardiometabolic outcomes; 
however, high risk of bias and scarcity of nudge-based trials limit definitive conclusions. Rigorous, age-
specific RCTs are needed to strengthen NCD prevention strategies. 
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INTRODUCTION 

Non-communicable diseases (NCDs) are a significant 
global health challenge, accounting for a substantial 
majority of deaths worldwide, which are from a 
combination of genetic, physiological and behavioral 
factors.1 Among all risk factors globally, suboptimal 
diet is responsible for more deaths than any other 
risk, including tobacco smoking.2 Thus, diet plays a 
critical role in maintaining health across the lifespan, 
reducing disease burden and improving quality of 
life.3,4 Evidence suggests that one in five deaths 
worldwide could be prevented through dietary im-
provements2, which underscores the urgent need for 
effective nutritional interventions targeting adult 
populations. 

Dietary interventions comprise of diverse approach-
es, from intense counselling and instruction that ne-
cessitates active engagement to subtle environmental 
changes that nudge individuals toward healthier 
choices without limiting their options.5,6 Nudge-
based interventions, which modify choice architec-
ture through methods like food labelling, default op-
tions, strategic placement or portion control can in-
fluence adult food purchasing decisions, highlighting 
methods that are scalable and impose minimal bur-
den on participants.7,8 These approaches are particu-
larly promising because they require minimal active 
decision-making from participants.9,10 However, 
nudges are just one part of a wider array of dietary 
intervention strategies, each with unique mecha-
nisms, implementation requirements and effective-
ness profiles.11 

The BRICS nations- Brazil, Russia, India, China, and 
South Africa- collectively accounts for 40% of the 
world’s population12 and are experienced by rapid 
demographic, epidemiological transitions and eco-
nomic transformations13,14. These populations are 
shifting from communicable diseases to NCDs, driven 
by contributing factors such as economic inequali-
ties, population growth and unequal allocation of 
healthcare resources.15 As these nations experience 
increases in life expectancy and NCD burden, under-
standing diverse dietary intervention approaches be-
comes critical for public health strategies.16 

Despite extensive research in high-income countries, 
BRICS nations face unique dietary transition patterns 
driven by rapid economic growth, urbanization and 
higher income elasticity, where populations exhibit 
greater shifts toward high-value foods such as meat 
and dairy compared to wealthier nations.17 These 
economic and lifestyle transformations, along with 
rapid population aging, have accelerated the preva-
lence of NCDs in BRICS countries, underscoring an 
urgent need for context-specific dietary interven-
tions.18 However, dietary intervention trials in BRICS 
nations remain scarce, creating a critical evidence 
gap that hinders the development of contextually ap-
propriate NCD prevention strategies. Therefore, syn-
thesizing available evidence across all adult age 

groups (≥18 years) is essential to understand effec-
tive dietary interventions in BRICS contexts and 
identify critical research gaps. 

This systematic review synthesizes evidence from 
randomized controlled trials (RCTs) on dietary inter-
ventions targeting adult populations within BRICS 
nations published between 2015-2024, with particu-
lar attention to nudge-based approaches and their 
potential for NCD prevention. Included studies varies 
across young adults, middle-aged adults, older adults 
and mixed-age populations to maximize evidence 
synthesis while acknowledging varying applicability 
across age groups. 

The aim of this systematic review was to identify and 
characterize dietary interventions tested in BRICS 
adult populations; to assess the intervention effec-
tiveness on dietary behaviors and cardiometabolic 
health outcomes; and evaluate the methodological 
quality of the included studies. 
 

METHODOLOGY 

This systematic review was performed by following 
Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines for system-
atic reviews and meta-analyses19, guidelines men-
tioned in the Cochrane Handbook for Systematic Re-
views of Interventions20 and the Centre for Review 
and Dissemination (CRD) guidelines for systematic 
reviews21. 

Data sources and literature search strategy: For 
identifying pertinent papers published between 
2015 and 2024, a thorough literature search was 
carried out using three major electronic databases: 
PubMed, Scopus and Web of Science. This 10-year 
period was chosen to maintain a manageable yet rel-
evant body of evidence while capturing contempo-
rary dietary intervention strategies that reflect the 
current health promotion programs, digital health in-
itiatives, food-based interventions and public health 
contexts in the BRICS countries. 

A combinations of Medical Subject Headings (MeSH) 
terms and keywords associated with the following 
were used in the search strategy: (1) theoretical 
terms related to nudge (nudge OR nudging OR choice 
architecture OR behavioral intervention OR default 
option OR health promotion OR behavior) (2) terms 
related to dietary interventions (eating habit OR eat-
ing behavior OR dietary habit OR food choice OR 
healthy eating OR dietary OR diet) (3) terms related 
to adult and aging populations (adult, middle age, 
older adults, elderly, senior, aging, ageing, geriatric) 
(4) terms related to BRICS nations (Brazil OR Russia 
OR India OR China OR South Africa OR BRICS OR 
emerging economy OR low-middle income). (5) 
terms related to intervention study designs (ran-
domized controlled trial OR RCT OR randomized OR 
controlled trial OR clinical trial OR intervention 
study OR controlled study). Search Execution month: 
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December. 

To improve search accuracy, initial database-specific 
filters were used, including English language, docu-
ment type limited to articles with full-text availabil-
ity, publication dates (2015-2024) and study design 
filters for RCTs when available. Before exporting the 
results, these filters were implemented within the 
databases. 

Eligibility criteria: This review aimed to search for 
dietary intervention studies that promote healthier 
eating habits among adults in BRICS countries. Two 
authors conducted a systematic search in the data-
bases from September 2025 to October 2025 and 
additional search and modifications were performed 
in December 2025. 

Inclusion criteria: The review included original, 
peer-reviewed research articles published in English 
between 2015 and 2024. Eligible studies were RCTs, 
including parallel-group, cluster-randomized, and 
crossover designs. The population of interest com-
prised adults aged 18 years and above, including 
middle-aged adults (40-59 years) and older adults 
(>60 years or ≥55/≥65 years according to individual 
study definitions). Studies involving mixed adult age 
groups spanning multiple categories were also con-
sidered. Participants of any sex or gender and with 
any health status—healthy, at-risk, or diagnosed 
with medical conditions—were eligible. Studies con-
ducted in BRICS countries were included; multi-
country studies were considered only when results 
specific to BRICS nations were reported separately. 
Interventions of any duration (ranging from single-
session to multi-year programs) and intensity (min-
imal to intensive) were eligible. 

Exclusion criteria: Studies were excluded if they fo-
cused exclusively on children or adolescents (<18 
years), were conducted outside BRICS countries 
without disaggregated BRICS data, or employed non-
randomized designs, including observational, clinical 
(non-randomized), pilot, or protocol studies. Editori-
als, commentaries, letters, and conference abstracts 
were also excluded. Articles published outside the 
predefined time frame (before 2015 or after 2024) 
and those without accessible full text were not con-
sidered. 

Study selection criteria: The study selection pro-
cess was conducted based on PRISMA guidelines19. 
All records identified through the databases were 
imported into Excel for screening and deduplicate 
purpose. Duplicates were removed by sorting rec-
ords by author name, title and publication year in ex-
cel, with manual checking to ensure accuracy. 

The titles and abstracts of every filtered record were 
individually screened by the two authors in accord-
ance with the inclusion criteria. The authors re-
trieved the complete texts of the studies and evaluat-
ed them independently using the same inclusion and 
exclusion criteria. Any disagreements by the authors 

on the screening stages were resolved through dis-
cussion. The age heterogeneity across included stud-
ies was anticipated and accepted at the screening 
stage itself. During data extraction, the authors sys-
tematically recorded the age composition of each 
study population to enable transparent reporting 
and interpretation of findings across different age 
groups. 

Thus, the total number of studies met all inclusion 
criteria were included in the Figure 1 PRISMA flow 
diagram. 

The authors performed data extraction after select-
ing relevant studies. The following essential infor-
mation was extracted from the selected studies using 
Excel: Author, Design of Study, Country, Age of the 
Participants, Population, Number of participants, Du-
ration of study intervention, Intervention type, Out-
come and Quality rating. 

Risk of bias assessment: The authors evaluated the 
methodological quality of the included studies using 
the Cochrane Risk of Bias 2 (ROB-2) tool22. Design-
specific versions of ROB-2 were used: the standard 
ROB-2 tool for individually randomized trials, ROB-2 
for cluster-randomized trials, and ROB-2 for crosso-
ver trials. The following five domains were assessed: 
(1) bias resulting from the randomization process; 
(2) bias resulting from deviations from intended in-
terventions; (3) bias resulting from missing outcome 
data; (4) bias in outcome assessment; and (5) bias in 
the selection of the reported result. The ROB-2 algo-
rithm assigned each domain a rating of “low risk of 
bias”, “some concerns”, or “high risk of bias”. The 
ROB-2 guidelines were used to determine the overall 
risk of bias judgments. 

Data Synthesis: The study outcome was included in 
Table 1. Due to its substantial heterogeneity in inter-
ventions, a narrative synthesis was employed after 
synthesis without meta-analysis. Studies are grouped 
and synthesized based on study interventions by giv-
ing importance to the study quality and contextual 
factors relevant to adults in BRICS countries. 
 

RESULTS 

Search Result: Figure 1 presents the PRISMA flow 
diagram depicting the study selection process. The 
database literature search identified 15089 records. 
After applying database filters for publication period 
(2015-2024), language as English, document type 
limited to articles with full-text availability and study 
type (RCTs), 1299 relevant records were identified. 
After removing 334 duplicates, 965 unique records 
were screened at the title and abstract level. 

The authors independently screened the titles and 
abstracts of all 334 records against the inclusion cri-
teria, where 670 records were excluded as they did 
not meet the inclusion criteria and the remaining 
295 recorded proceeded to full text review. 
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Figure 1: PRISMA flow diagram of the study selection 
 

During review, studies were excluded with the rea-
son of protocol papers (n=171), did not involve die-
tary interventions (n=59) and not related to the 
study objective(n=38). Thus, a total of 27 RCTs met 
all inclusion criteria and were included for the sys-
tematic review. The characteristics of included stud-
ies are presented in Table 1. 

Characteristics of Included Studies: This review 
identified 27 RCTs, published between 2015-2024, of 
dietary behavior change interventions for adult pop-
ulations across BRICS nations, with particular em-
phasis on nudge-based approaches and relevance for 
healthy aging. Studies consisting of BRICS Countries, 
including Brazil (n=5)23-27, Russia (n=1)28, India 
(n=7)29-35, China (n=11)36-46 and South Africa (n=3)47-

49, despite the notable disparity in geographic repre-
sentation. This regional distribution reflects both the 
current state of research in the BRICS countries and 
possible language bias, as the review was restricted 
to English-language publications only.  

Among the studies were published between 2015 
and 2024, twenty-two studies23-27,29-32,34,36-41,43-48 
(81%) were published from 2020 onwards, reflect-
ing growing research interest in dietary interven-
tions in BRICS contexts. Only five studies28,33,35,42,49 
(19%) were published before 2020 (2015-2019), 
suggesting that this is a relatively recent research fo-
cus in these rapidly transitioning populations.  

All 27 studies comprise of RCT only, where 20 stud-
ies are individual RCT23-31,34,36-38,41,43-47,49, 6 are clus-
ter RCT32,35,39,40,42,48 and 1 are crossover RCT33. The 

sample sizes ranged from 5747 to 3,906 participant49. 

The evidence base included diverse dietary interven-
tion modalities including, digital enabled lifestyle in-
terventions (n=9,33%)26,29,32,37,38,41,44-46, food manipu-
lation or substitution interventions 
(n=7,26%)28,31,33,39,40,42,47, behavioral or dietary pat-
tern interventions (n=8,30%)23-25,27,30,35,36,48 and poli-
cy, labelling and financial incentive interventions 
(n=3,11%)34,43,49. 

Age composition varied substantially, only 7 stud-
ies30,38,44-48 (26%) exclusively recruited older adults 
(>60 years), while 16 studies23-25,27-29,31-33,36,37,39-42,49 
(59%) enrolled mixed-age populations (spanning 
broad age ranges, typically including ≥60 and young-
er adults) and 4 studies26,34,35,43 (15%) targeted 
young adults and middle-aged adults (Maximum age 
≤60 years) addressing metabolic health relevant to 
aging. The minimum age reported as 18 years for in-
clusion in several studies23,25,26,34,41,43,49 and the max-
imum age for participants was 80 years38,45. 

The duration of interventions examined across the 
studies varied widely. The shortest period was a 
simulated food shopping platform choice set for 3 
days in the study on Multiple Traffic Lights (MTL) la-
belling43 and an in-person randomized experiment 
evaluating Front-of-Package Labels (FOPLs)34. The 
shortest sustained continuous intervention docu-
mented was 4 weeks36.  The longest intervention 
consists of involved a one-year RCT followed by a 
two-year scale-up intervention, totalling a three-year 
intervention and follow-up period39. 
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Majority of the studies discussed enrolled partici-
pants with specific health conditions or who were at 
high risk for developing chronic conditions. The pri-
mary focus of participant enrolment across the stud-
ies was often related to managing or preventing dia-
betes (type 2 diabetes, pre-diabetes or high 
risk)24,26,27,29,32,33,35,37,38,41,45,46,48, cardiovascular or hy-
pertension (including general CVD 
risk)28,31,36,39,42,44,49, obesity or overweight23,24,27,33,48 
and cognitive decline or geriatric health30,47. The de-
tails of characteristics of included studies and their 
key findings are presented in Table 1. 

Risk of Bias in Included Studies: Figure 2 presents 
the overall risk of bias assessment for RCT studies 
included 27 studies using the Cochrane Risk of Bias 2 
tool. Among the 20 individual RCT studies23-31,34,36-

38,41,43-47,49, 3 studies (15%) were judged to have a 
low risk of bias25,28,36, 4 studies (20%) raised some 
concerns30,31,37,43, and 13 studies (65%) were to have 
a high risk of bias23,24,26,27,29,34,38,41,44-47,49. In the risk of 
bias assessment for 6 cluster-randomized stud-
ies32,35,39,40,42,48, none of the studies were judged to be 
at low risk of bias, 4 studies show high risk of bi-
as32,35,39,48 and 2 studies showed some concern40,42. In 
case of one crossover randomized study33 , where 
study doesn’t judged to be at low risk and some con-
cern, and the studies show high risk of bias. The high 
overall risk of bias (100%) is driven by problems in 
the randomization process and deviations from in-
tended interventions, whereas low risk for outcome 
measurement, selection of reported results, period 
and carryover effects. 

Figure 3 summarizes the risk of bias. Among the in-
cluded studies, 4 studies had low-risk bias25,28,31,36, 5 
had some concerns30,37,40,42,43 and 18 had high-risk 
bias23,24,26,27,29,32-35,38,39,41,44-49. Thus, the domain-
specific assessment revealed notable heterogeneity 
across bias categories. Most studies demonstrated 
adequate methodological rigor in randomization 
processes (52% low risk)23,25,27-32,36,39,40,42,44-47, miss-
ing outcome data handling (85% low risk)23-31,34-37,40-

49, and deviations from intended interventions (70% 
low risk)23-26,28-32,34,35,37-40,42,43,45-48. However, outcome 
measurement emerged as the primary methodologi

cal concern, with 18 studies rated as high risk in this 
domain. 

 

 

Figure 2: RoB 2 Traffic-light plot of included ran-
domized trials 

 

 
Figure 3: RoB 2 Summary plot of included randomized trials
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Table 1: Overview of included studies 

Authors, 
Year, Citation 

Study 
Design 

Country Age  
Composition 

Population  Sample  
Size 

Duration of 
intervention 

Intervention type Outcome Quality 
rating 

Gopalan A et 
al., 201649 

Individ-
ual RCT 

South Af-
rica 

Mixed-age 
(aged 
≥18years) 

Adults with T2DM 3906 1 month 5 arms of email messaging 
strategies aimed at increasing 
Healthy Food program enrol-
ment. 

Diabetes-specific message + En-
hanced Active Choice (EAC) arm 

High 

Li N et al., 
201642 

Cluster 
RCT 

China Mixed-age 
(mean age is 
55 years) 

Adults in rural northern 
China, where average so-
dium intake is high, drawn 
from 120 townships (vil-
lages) 

2,566 18 months Community-based health educa-
tion, availability of reduced-
sodium, added-potassium salt 
substitute 

Potassium excretion in urine over 
a 24-hour period, the ratio of uri-
nary sodium to potassium, systolic 
and diastolic blood pressure and 
the percentage of individuals with 
hypertension. 

Some 
concern 

Isakov VA et 
al., 201828 

Individ-
ual RCT 

Russia Mixed-age 
(aged 40-70 
years) 

Generally healthy adults 
with habitually low 
fruit/vegetable intake 
(Recommended Food 
Score <12) 

120 8 weeks Multivitamin, multimineral, 
phytonutrient supplementation 

Muscle mass, strength, functional 
capacity 

Low 

Thankappan 
KR et al., 
201835 

Cluster 
RCT 

India Young adults 
and middle-
aged adults  
(aged 30-60 
years) 

Adults with high diabetes 
risk (IDRS ≥60) but diabe-
tes-free on OGTT 

1,007  12 months 
with 24 
months of 
follow-up 

Low-cost peer-support lifestyle 
intervention with 15 group ses-
sions and community activities 
focused on physical activity and 
healthy eating  

The Incidence of type 2 diabetes at 
24 months 

High 

Malik VS et al., 
201933 

Crosso-
ver RCT 

India Mixed-age 
(aged 25-65 
years) 

Overweight adults (BMI 
≥23 kg/m²) 

166 3 months Brown rice substitution for 
white rice 

Fasting glucose, HbA1c, lipid pro-
file 

High 

Beleigoli A et 
al., 202026 

Individ-
ual RCT 

Brazil Young adults 
and middle-
aged adults 
(aged 18-60 
years) 

Adults with overweight or 
obesity (BMI ≥ 25 kg/m2) 

1298 24 weeks  3 arms: computerized feed-
back,12 weeks dietitian coach-
ing, minimal intervention 

Improvement in multiple dietary 
habits  

High 

Kaur J et al., 
202032 

Cluster 
RCT 

India Mixed-age 
(aged 35-70 
years) 

Adults responsible for 
meal preparation 

732 6 months IT-enabled-SMART Eating-
health promotion 

Dietary salt intake, fruit/vegetable 
consumption 

High 

Nanditha A et 
al., 202029 

Individ-
ual RCT 

India Mixed-age 
(aged 35-55 
years) 

Adults with prediabetes 
(HbA1c ≥6.0 and ≤6.4%) 

2062 24 months Mobile technology for lifestyle 
changes 

Diabetes Progression, Cardiovas-
cular Risk,  

High 

Santos et al., 
202023 

Individ-
ual RCT 

Brazil Mixed-age 
(aged 18-65 
years) 

Adults with severe obesity 
(BMI ≥35 kg/m2) 

149 12 weeks Intervention with 52 mL/day 
Extra Virgin Olive Oil (EVOO), or 
traditional Brazilian diet (DieT-
Bra) or both combined 

Change in LDL-c levels, HDL-c, tri-
glycerides (TG), blood glucose and 
HbA1c 

High 
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Authors, 
Year, Citation 

Study 
Design 

Country Age  
Composition 

Population  Sample  
Size 

Duration of 
intervention 

Intervention type Outcome Quality 
rating 

Xu Z et al., 
202037 

Individ-
ual RCT 

China  Mixed-age 
(aged 23-67 
years) 

Adults with high risk for 
diabetes (ADA screening 
score ≥5) with 
smartphone access 

79 6 months Mobile-based dietary and phys-
ical activity intervention 

Diabetes risk score, lifestyle be-
haviors 

Some 
concern 

Longhi R et 
al., 202125 

Individ-
ual RCT 

Brazil Mixed-age 
(aged 18-65 
years) 

Adults with body mass in-
dex ≥ 35 kg/m2 

149 12 weeks Nutritional intervention with 
DietBra and EVOO 

NLR, LMR, leukocytes and CRP Low 

Yu J et al., 
202131 

Individ-
ual RCT 

India Mixed-age 
(mean age is 
61.6 years) 

Adults with hypertension 502 3 months Salt substitute intervention Systolic BP, Diastolic BP, Urinary 
biomarkers, Salt satisfaction 

Low 

Zhou M et al, 
202138 

Individ-
ual RCT 

China Older adults 
only (aged 
60-80 years) 

Adults with BMI ≥24 
kg/m², not physically ac-
tive and who are mobile 
phone users 

750 3 months Mobile-based lifestyle interven-
tion 

Body weight, BMI, waist circum-
ference 

High 

Catley D et al, 
202248 

Cluster 
RCT 

South Af-
rica 

Older adults 
only (mean 
age is 68 
years) 

Adults with BMI ≥25 
kg/m², who are members 
of social support groups 
or NGO health clubs 

494 7 to 9 
months 

Adapted Diabetes Prevention 
Program 

Body weight, HbA1c, diabetes in-
cidence 

High 

Kühn L et al., 
202247 

Individ-
ual RCT 

South Af-
rica 

Older adults 
only (mean 
age is 72 
years) 

Elderly adults (living 
alone or as couples) with 
low monthly income 
(≤$223 per person) 

57 12 weeks DASH Intervention for Neuro-
degenerative Delay (MIND) diet 

Cognitive function, nutritional sta-
tus 

High 

Mendonça 
RDD et al., 
202224 

Individ-
ual RCT 

Brazil Mixed-age 
(mean age 
57.2 years) 

Adult users of Brazilian 
Primary Health Care 

3,414 7 months Nutritional intervention to 
promote Fruit and Vegetable 
(FV) intake using group ses-
sions, motivational cards and 
informational materials 

Change in FV intake and 
knowledge on FV.  

High 

Singh SK et al., 
202234 

Individ-
ual RCT 

India  Young adults 
and middle-
aged adults 
(aged 18-60 
years) 

Adults involved in grocery 
decision making (involved 
≥50% of grocery purchase 
decisions) 

2869 Single-
session in-
person ex-
periment 

Randomized comparison of five 
Front-of-Package Labels 
(FOPLs) 

Label Comprehension High 

Wang Y et al., 
202236 

Individ-
ual RCT 

China Mixed-age 
(aged 25-75 
years) 

Adults with systolic blood 
pressure (SBP 130-159 
mm Hg) 

265 4 weeks Cuisine-based Chinese Heart-
Healthy Diet 

Blood pressure, sodium intake Low 

Feng Y et al., 
202341 

Individ-
ual RCT 

China Mixed-age 
(aged 18-79 
years) 

Adults with uncontrolled 
(T2DM) 

228 1 year eHealth family-based interven-
tion program delivered via 
WeChat 

Enhanced Glycated haemoglobin 
(HbA1c) level 

High 

Yuan Y et al, Cluster China Mixed-age Adults aged ≥55 years 1612 24 months Progressive Salt Reduction Salt supply, 24-hour urinary sodi- Some 
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Authors, 
Year, Citation 

Study 
Design 

Country Age  
Composition 

Population  Sample  
Size 

Duration of 
intervention 

Intervention type Outcome Quality 
rating 

202340 RCT (aged ≥55 
years)  

with blood pressure 
measurement 

um concern 

Zhang N et al., 
202345 

Individ-
ual RCT 

China Older adults 
only (aged ≥ 
60 years) 

Older adults with over-
weight or obesity (BMI 
≥24 kg/m2) 

750 3 months Remote management system via 
smartphone app 

benefited in potential weight con-
trol 

High 

Bersch-
Ferreira AC et 
al., 202427 

Individ-
ual RCT 

Brazil Mixed-age 
(aged ≥30 
years) 

Adults with poorly con-
trolled T2D and HbA1c 
≥7%, who were users of a 
public health system 

371 6 months Multicomponent nutritional 
strategy with targeted nutri-
tional advising 

Change in Glycated haemoglobin 
(HbA1c, %) and glycaemic control 

High 

Lin J et al., 
202443 

Individ-
ual RCT 

China Young adults 
and middle-
aged adults 
(mean age of 
21 years) 

College students who use 
prepackaged food prod-
ucts 

100 Short-term 
choice (pur-
chases for 3-
day con-
sumption) 

Multiple Traffic Light (MTL) la-
belling system on food choices 
in a simulated shopping envi-
ronment 

Change in intake of calories, fat, 
carbohydrates and sodium 

Some 
concern 

Liu M et al., 
202439 

Cluster 
RCT 

China Mixed-age 
(aged 18-75 
years) 

Adults with stable resi-
dency (lived locally >6 
months, no relocation 
plans) 

2693 3 years Comprehensive salt reduction 
strategy 

 The variation in salt consumption 
measured by 24-hour sodium ex-
cretion in the urine 

High 

Sun T et al., 
202444 

Individ-
ual RCT 

China Older adults 
only (aged 
>60 years) 

Older adults with hyper-
tension (or on antihyper-
tensive medication) who 
are smartphone or 
WeChat proficient 

68 12 weeks (HBDIHP) utilizing WeChat and 
an Intelligent System 

Improvements in systolic BP (-
7.36 mm Hg), SEVR, weight, exer-
cise time, medication adherence,  

High 

Vijaya S et al., 
202430 

Individ-
ual RCT 

India Older adults 
only (aged ≥ 
60 years) 

Older adults at risk of 
malnutrition (MNA <24) 
and cognitively intact 
(MMSE <24) 

68 3 months Dietary Intervention Change in the nutritional status Some 
concern 

Zhang W et 
al., 202446 

Individ-
ual RCT 

China Older adults 
only (aged ≥ 
60 years) 

Older adults with T2DM 
(HbA1c ≥7%, diagnosed 
>6 months) from endocri-
nology or diabetes clinics 
and smartphone users 

130 3 months SDM -informed dietary inter-
vention using a digital health 
system and face-to-face meet-
ings 

HbA1c, diastolic blood pressure 
(DBP), and fasting plasma glucose 
(FPG) and enhanced diabetes 

High 

Abbreviations: T2DM/T2D = Type 2 Diabetes Mellitus, EAC = Enhanced Active Choice, BMI = Body Mass Index, IDRS = Indian Diabetes Risk Score, OGTT = Oral Glucose Tolerance Test, HbA1c = Glycated Hae-
moglobin, IT = Information Technology, SMART = Self-Monitoring and Regulation Technology, EVOO = Extra Virgin Olive Oil, DieTBra/DietBra = Traditional Brazilian Diet, LDL-c = Low-Density Lipoprotein Cho-
lesterol, HDL-c = High-Density Lipoprotein Cholesterol, TG = Triglycerides, ADA = American Diabetes Association, NLR = Neutrophil-to-Lymphocyte Ratio, LMR = Lymphocyte-to-Monocyte Ratio, CRP = C-
Reactive Protein, BP = Blood Pressure, NGO = Non-Governmental Organization, DASH = Dietary Approaches to Stop Hypertension, MIND = Mediterranean-DASH Intervention for Neurodegenerative Delay, FV = 
Fruits and Vegetables, FOPL/FOPLs = Front-of-Package Label(s), SBP = Systolic Blood Pressure, DBP = Diastolic Blood Pressure, mm Hg = Millimetres of Mercury, eHealth = Electronic Health, MTL = Multiple 
Traffic Light, SEVR = Subendocardial Viability Ratio, MNA = Mini Nutritional Assessment, MMSE = Mini-Mental State Examination, SDM = Shared Decision-Making, FPG = Fasting Plasma Glucose, HBDIHP = 
Home-Based Digital Intelligent Hypertension Progra
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Effects of Interventions: Given the heterogeneity 
and variation in methodological quality, we opted for 
a narrative synthesis rather than a meta-analysis50. 
Thus, this method enables thorough interpretation of 
results while taking into consideration differences in 
population characteristics, intervention types and 
study quality among the various BRICS contexts.  

The digital health interventions represented the 
most common modality (n=9)26,29,32,37,38,41,44-46, span-
ning smartphone applications, web-based platforms 
and social media-based programs (particularly 
WeChat in China). These interventions demonstrated 
varying degrees of success, ranging from significant 
weight loss and improved clinical biomarkers.  

Several digital platform studies demonstrated effec-
tive weight management, with intervention groups 
achieving greater mean weight loss than controls 
(platform plus dietitian: -1.57 kg; platform only: -
1.08 kg; control: -0.66 kg)26. Additional benefits in-
cluded lower haemoglobin (HbA1c) values (-.69, 
95% CI -0.99 to -0.39; p<.001)41, larger reductions in 
BMI (-1.61 kg/m², p<.001)45 and waist circumference 
(p<.001)37 and improvement in hip circumference38. 
However, there are studies which shows no signifi-
cant reduction in prediabetes toT2DM progression 
(HR 0.89; p=0.22), with no differences in secondary 
outcomes like body weight, waist circumference and 
BMI between groups29. 

However, most digital interventions enrolled mixed-
age populations and elderly populations, demon-
strated that mobile technology, when tailored for the 
elderly, can significantly improve chronic disease 
management, particularly T2DM and hypertension44-

46,48. For younger and middle-aged adults, digital in-
terventions leveraging high smartphone penetration 
achieved significant reductions in energy, fat and 
carbohydrate intake including -331 kcal, -12.5 g fat, -
46.9 g carbs32 and exp[β] = 0.66 (energy), 0.71 (fat), 
0.83 (carbohydrates) vs controls37. The studies 
shows that remote health management is feasible for 
older adults when interfaces are visually clear and 
easy to operate45. While digital interventions effec-
tively overcome geographical and labour constraints, 
some studies noted declining adherence over time 
(e.g. after 7 weeks), suggesting the need for dynamic 
strategies to address user fatigue44. 

Despite being our primary research interest, nudge-
based interventions were scarce, comprising only 4 
of 27 studies (15%). The four studies provided dif-
ferent behavioral and structural strategies to pro-
mote healthier dietary choices, were framing of 
choices and systematic changes to the food environ-
ment are often more effective in driving healthy eat-
ing behaviors. The interventions guided consumers 
toward "Green" (low-level) nutrient options43 and 
purchases of healthy foods (like fruits and vegeta-
bles)49. While there are studies that did not find a 
significant immediate change in purchase intentions, 
but it significantly improved identification of high-
sugar, high-sodium and high-fat products which has 

the potential to effectively lower blood pressure34,40. 

The messaging-based nudge study in South Africa is 
notable for its significance where the diabetes-
specific "Enhanced Active Choice" message generat-
ed the greatest enrolment rate of 12.6%, demonstrat-
ing how well-crafted digital nudges can significantly 
boost the participation of people with diabetes in 
healthy-eating initiatives49. The intervention that in-
volved a stepwise reduction of the salt supply 
showed the potential to effectively lower Systolic BP 
by -3.0 mmHg and Diastolic BP by -2.0 mmHg40. No-
tably, these are the only nudge studies exclusively 
targeting older adults and demonstrated the feasibil-
ity and effectiveness. 

The use of MTL Labels on prepackaged foods signifi-
cantly reduced unhealthy product selection and im-
proved the healthy eating behaviour without increas-
ing economic costs, with a decreases of 21% in calo-
rie intake, 25% in fat, 18% in carbohydrates and 
30% in sodium43. The warning labels helped the cus-
tomers to identify unhealthy products, which is iden-
tified as more effective than Health Star Rating and 
Traffic Lights34. This demonstrates the effectiveness 
of nudge interventions, particularly well-suited for 
young adult populations. 

The studies promoted a complex, overarching eating 
pattern focusing on personalized dietary prescrip-
tion27, educational sessions24, group sessions and in-
terventions based on motivational cards and infor-
mational materials to promote fruit and vegetable 
(FV) intake24. These interventions demonstrated 
cardiometabolic benefits including significant HbA1c 
reductions (-0.24% to -0.6%)27,48, improvements in 
BMI and Mini Nutritional Assessment (MNA) scores30 
and substantial blood pressure reductions in SBP 
(−10.0 mmHg, 95% CI: -12.1, -7.9) and DBP (−3.8 
mmHg, 95% CI: -5.0, -2.5) vs control36. 

Dietary improvements comprised increased FV con-
sumption (+23.4 g/day total, +17.3 g/day fruit)24,25, 
higher likelihood of meeting ≥5 daily FV (p = 0.008) 
and reduced alcohol consumption (p = 0.018)35, en-
hanced overall diet quality through promotion of 
plant-based30, reduced ultra processed food intake 
and decreased total leukocytes and lymphocyte-to-
monocyte ratio (LMR)25. 

Multiple studies under specific food or nutrient sub-
stitution revealed notable dietary improvements in-
cluding improvements in micronutrient status (high-
er circulating quercetin, vitamin C, and RBC folate)28 
and mineral balance (use of reduced-sodium, added-
potassium salt substitutes)42. These changes were 
accompanied by consistent blood pressure reduction 
including significant short-term SBP reductions of 
4.6 mmHg and DBP 1.1 mmHg31 and 2.95 mmHg SBP 
vs control39, lower HbA1c33, higher levels of red 
blood cell (RBC), eicosapentaenoic acid (EPA) and 
docosapentaenoic acid (DPA)47 and significant de-
clines in serum homocysteine (Hcy) and gamma-
glutamyl transferase (GGT)28 and shifts in 24-hour 
urinary electrolytes, with approximately a 5.5% re-
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duction in sodium excretion and a 16% increase in 
potassium excretion42. 

Although the effects are outcome-specific, this pat-
tern shows a generally good, combined efficacy of di-
etary treatments for enhancing cardiometabolic and 
functional health among adults, middle-aged adults 
and older individuals. 
 

DISCUSSION 

This systematic review analysed the evidence from 
27 RCTs examining dietary interventions in BRICS 
countries between the period of 2015-2024. The 
studies were geographically concentrated in China 
(41%) with limited representation from India (26%), 
Brazil (19%), South Africa (11%) and Russia (4%). 
Methodological quality was mixed, with only 15% 
achieving low risk of bias, while 19% raised some 
concerns and 66% were rated as high risk, predomi-
nantly due to unblinded outcome assessment (70% 
of studies). 

This review assessed the theoretical underpinnings 
of nudge-based interventions and synthesized evi-
dence on their contextual suitability and impact on 
dietary behavior among aging populations in diverse 
socio-economic and cultural settings. The findings 
indicate that the research include traditional inten-
sive behavioral treatments (n=23)23-33,35-39,41,42,44-48, 
and there are only numerous nudge-based interven-
tions that met the criteria(n=4)34,40,43,49. 

However, a critical finding that fundamentally con-
strains interpretation of our results is the substantial 
age heterogeneity of included study populations 
combined with the scarcity of nudge-based interven-
tions. Only 7 of 27 studies (26%) exclusively recruit-
ed older adults (≥60 years), while 16 (59%) enrolled 
mixed-age populations and 4 (15%) targeted 
young/middle-aged adults (maximum age ≤60 
years). Thus, this limited evidence on both older 
adults and younger populations constrains the ability 
to draw definitive conclusions about intervention ef-
fectiveness specifically for NCD prevention across 
adult populations. 

While our primary research focus was on nudge ap-
proaches due to their theoretical benefits for scala-
bility51, minimal participant burden and potential 
suitability10 across populations. However, nudge-
based interventions comprising only (n=4)15% of 
the identified evidence base, represented only three 
BRICS nations, China (n=2), India (n=1) and South 
Africa (n=1), with no nudge studies identified from 
Brazil or Russia. This limits our ability to evaluate 
nudge effectiveness across different age groups and 
the absence reflects a substantial gap in the research 
base that calls for thorough examination. This finding 
aligns with the study of Reñosa et al.52 highlighted 
that only a small proportion of behavioral interven-
tion studies in BRICS and other low and middle in-
come country (LMIC) settings have explicitly em-

ployed nudge-based approaches.  

This study showed that most effectiveness findings 
are drawn from studies with mixed-age populations 
rather than older-adult-exclusive trials. Despite con-
sistent benefits of dietary interventions for dietary 
behaviors and cardiometabolic outcomes, their ap-
plicability to older adults (≥60 years) is uncertain 
due to age heterogeneity in the evidence base. This 
means that physiological responses, baseline health 
status and behavioral factors, all of which vary with 
age, could lead to different effects across older age 
group.  

The findings indicate the successful use of behavioral 
or structural interventions to improve dietary choic-
es and mitigate risk factors for NCDs. The interven-
tions vary from nutritional labelling to digital coach-
ing and the significant improvement of clinical mark-
ers (blood pressure, HbA1c) and dietary behaviors 
(increased FV intake, reduced sodium).  

The common outcome across BRICS countries shows 
a successful promotion of healthy eating habits and 
effectiveness in improving diet quality and cardi-
ometabolic outcomes. Brazil showed strongest evi-
dence for web-based programs (POEmaS) and tradi-
tional dietary patterns (DieTBra and Extra Virgin Ol-
ive Oil) promoting FV intake and weight reduction. 
This result aligns with the findings of Sartorelli DS et 
al.53 points out that low-cost nutritional interven-
tions in Brazil have been effective in changing adult 
lifestyles, showing a reduced intake of saturated fat 
and increased consumption of fruits, vegetables, fibre 
and olive oil.  

While India emphasized consumer awareness and 
blood pressure reduction via warning labels and 
community support, which is confirmed in the stud-
ies of Bhattacharya S et al.54 and Patil S et al.55. The 
most effective tool is the Front-of-package warning 
labels, which were followed by IT based interven-
tions and dietary advice. China achieved substantial 
blood pressure and glycaemic control through mobile 
micro-interventions and labelling, were digital inter-
vention care, family-based WeChat programs and 
Multiple MTL labels significantly lowered HbA1c val-
ues and food caloric intakes. South Africa demon-
strated cognitive and behavioral gains through com-
munity health worker programs and Russia relied on 
supplementation for cardiovascular biomarker im-
provement. 

Thus, this study shows diverse applications of die-
tary interventions across BRICS nations, with limited 
nudge-based approach. Despite few studies per 
country and age heterogeneity, the collective evi-
dence demonstrates that these interventions con-
sistently improve diet quality and cardiometabolic 
outcomes, suggesting their adaptability for future, 
targeted implementations in older adult populations. 

Furthermore, majority of the included studies were 
lacking sufficient randomization, proper measure-
ment, control groups or long-term follow up. The in-
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ferences that can be made concerning practical effi-
cacy are significantly constrained by this methodo-
logical flaw. 

A substantial limitation is the minimal representa-
tion of nudge-based interventions, with only four 
studies (15%) employing such approaches. This lim-
ited evidence prevents to conduct systematic com-
parative effectiveness analyses or draw specific con-
clusions about the relative merits of these interven-
tion types. The most significant limitation is the 
substantial age heterogeneity of included studies 
fundamentally constrains our ability to draw age-
specific conclusions. This limited applicability of die-
tary intervention findings to adult population in 
BRICS countries is primarily due to a scarcity of rele-
vant trials, especially in nudge-based studies. This 
constraint shows the inadequate understanding of 
age-specific dietary responses within these nations. 
Lastly, non-English articles including nudge studies 
were excluded due to the English language con-
straint. 
 

CONCLUSION 

In this review, the evidence from RCTs on examining 
dietary interventions and its effectiveness was me-
thodically analysed. The findings demonstrate that 
these interventions can improve dietary behaviors 
and promote NCD prevention in adult populations 
across diverse BRICS contexts. These dietary Inter-
ventions consistently showed benefits in fruit/ vege-
table intake, sodium reduction, blood pressure and 
HbA1c levels across countries. However, critical gaps 
in the study evidence limits the conclusion about in-
tervention effectiveness for nudge-based approaches 
but the collective evidence demonstrates the effec-
tiveness in dietary interventions across diverse 
BRICS contexts and adult age groups. Thus, future 
studies should harness the potential of dietary inter-
ventions for promoting NCD prevention and dietary 
health improvement across these diverse and rapidly 
evolving socioeconomic contexts. 
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