
360 

The Effectiveness of Multiple Interventions in 
Promoting Healthy Lifestyle Behaviors among 

Adults at Risk for Disease: A Systematic Review 
of Randomized Controlled Trials 

    

Hanan Alzarea1,2, Geeta Appannah1,3*, Wan Ying Gan1, Nurul 
Husna Mohd Shukri1, Asmaa Ahmad2 

1Department of Nutrition, Faculty of Medicine and Health Sciences, Universiti Putra 
Malaysia, Serdang, Selangor, 2Department of Community Health, Clinical Nutrition Program, 

Faculty of Applied Medical Sciences, Northern Border University, Arar, Saudi Arabia, 
3Division of Nutrition, Dietetics and Food Science, School of Health Sciences, IMU University, 

Malaysia 
*Corresponding Author Email: geeta@upm.edu.my 

 

Abstract 
Lifestyle choices play a critical role in maintaining health and preventing chronic diseases. This 
systematic literature review, guided by the PICOS framework, aimed to evaluate the 
effectiveness of educational, behavioral, digital, and community-based interventions in 
promoting healthy behaviors and reducing obesity among adults (≥18 years). A 
comprehensive search was conducted in PubMed, Scopus, Web of Science, and Google 
Scholar to identify eligible randomized controlled trials (RCTs) and cluster-RCTs using 
predefined keywords. Of 2004 records retrieved, 25 studies met the eligibility criteria after 
independent dual screening, with intervention durations ranging from six weeks to eighteen 
months.The findings indicate that theory-based interventions grounded in models such as the 
Social Cognitive Theory, the Health Belief Model, and the Theory of Planned Behavior 
enhanced self-efficacy, improved health beliefs, and supported dietary and physical activity 
changes, with moderate effects on weight and metabolic markers. Multicomponent lifestyle 
programsthat integrated education, behavioural counselling, social support, and digital 
reminders demonstrated greater effectiveness than single-component approaches, 
producing clinically meaningful reductions in weight, BMI, and waist circumference over 10–
12 weeks. Digital and app-based interventions achieved moderate weight loss with partial 
maintenance up to one year, while long-term lifestyle programs (≥12 months) yielded 
sustained improvements in visceral adiposity and postpartum weight retention. In contrast, 
very short programs (≤6 weeks) primarily improved psychosocial outcomes and dietary 
behaviours, with limited impact on anthropometric measures.  Heterogeneity in study design, 
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reliance on self-reported data, and underrepresentation of low- and middle-income 
populations observed across the included studies affect the generalizability of the findings. 
Therefore, longer-term and more rigorous trials are warranted to strengthen the evidence 
base and inform future public health policies. 
Keywords: Behavioural Interventions, Health Promotion, Lifestyle-Based Interventions, 
Motivational Strategies, Obesity Prevention, Sustainable Behaviour Change 
 
Introduction 
A healthy lifestyle encompasses behavioural patterns and habits that maintain, restore, and 
improve health  (Fjeldsoe et al., 2011). It is closely associated with physical, mental, and social 
well-being through balanced nutrition and regular physical activity, both of which improve 
health outcomes and reduce the risk of chronic disease (Andreevna, 2021). 
 
Unhealthy lifestyle behaviors are among the leading determinants of non-communicable 
diseases (NCDs), including cardiovascular diseases, cancer, chronic respiratory illnesses, 
diabetes, and obesity, which collectively account for more than 60% of global mortality (WHO, 
2020; WHO, 2022). While genetic predisposition and environmental exposures play a role in 
the onset of these conditions, modifiable lifestyle factors remain central to disease prevention 
at the individual level (Kolb & Martin, 2017; Yu et al., 2016). Evidence consistently shows that 
dietary choices and other modifiable behaviors can reduce the risks of hypertension, 
hypercholesterolemia, obesity, and chronic inflammation, thereby lowering the burden of 
cardiometabolic diseases (Patiñini et al., 2021; Stanner et al., 2019). 
 
Despite increasing awareness of healthy practices, the global rise in obesity and related health 
problems highlights the urgent need for practical, evidence-based interventions (Swaby et al., 
2023). Adopting healthy eating patterns, engaging in regular physical activity, and ensuring 
adequate sleep have been shown to prevent or delay the onset of chronic conditions (Izath 
et al., 2023; Knutson, 2022). However, maintaining these behaviors over time remains 
challenging, particularly among adults with overweight and obesity. 
 
Recent studies have demonstrated the effectiveness of various intervention strategies, 
including mobile health (mHealth) applications (Covolo et al., 2017; Schoeppe et al., 2016), 
structured educational programs, and motivational approaches (de Ridder et al., 2017; James 
et al., 2022). These findings underscore the importance of identifying and applying 
interventions that can produce sustainable changes in lifestyle behaviors and support weight 
management. 
 
Accordingly, this systematic review aims to evaluate the effectiveness of educational, 
behavioral, dietary, digital, and motivational interventions in promoting healthy lifestyle 
behaviors and supporting weight loss among adults aged 18 years and older. 
 
Search Strategy 
A systematic search was carried out across four electronic databases PubMed, Web of 
Science, Scopus, and Google Scholar for studies published in English between January 2015 
and June 2024. The search strategy was constructed using Boolean operators and adapted to 
each database. Keywords included randomised controlled trial, intervention, health 
education, lifestyle, behavioural, mobile health, motivational, and risk factors for disease. The 
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following example illustrates the PubMed search string: 
("randomized controlled trial"[Publication Type] OR "randomised controlled 
trial"[Title/Abstract] OR RCT[Title/Abstract]) AND ("health education"[MeSH Terms] OR 
lifestyle[Title/Abstract] OR behavioural[Title/Abstract] OR "mobile health"[Title/Abstract] OR 
mHealth[Title/Abstract] OR motivational[Title/Abstract]) AND ("risk factors"[MeSH Terms] 
OR "disease prevention"[MeSH Terms]) with filters applied for adults (≥18 years), English 
language, and publication years 2015–2024. Equivalent strategies were used for Web of 
Science and Scopus, with syntax tailored to each database, while Google Scholar was searched 
using simplified terms and date limits. The search process followed the PRISMA 2020 
framework, and the flow of studies through identification, screening, eligibility, and inclusion 
is presented in Figure 1. 
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Records Identified via Database using Keyword Search: 

PubMed (n = 663) 

Scopus (n = 787) 

Web of Science (n = 354) 

Google Scholar (n = 200) 

Total (n = 2,004)  

Record screening  

(n = 1,803) 

Full-text studies assessed for 

eligibility (n = 151) 

Research Excluded  

(n = 1,652): 

Systematic Reviews (n = 47) 

Protocol Papers (n = 35) 

Non-randomized Controlled Trials 

(n = 765) 

Population Mismatch (n = 681) 

Outcome Mismatch (n = 124) 

Studies included  

(n =25) 

Full text excluded  

(n = 126): 

Intervention did not enhance 

anthropometric, dietary, or 

lifestyle behaviours. 

Duplicates excluded  

(n = 201) 
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Figure 1: PRISMA flow diagram  
 
Eligibility Criteria 
Studies qualified for inclusion if they examined at-risk adults aged 18 and above, 
implementing educational, behavioural, lifestyle, mobile health, and motivational 
interventions. This study only included English-language randomised or cluster-randomised 
controlled trials (RCTs) published between 2015 and 2024 that reported at least one outcome 
related to self-efficacy, disease and weight management, dietary habits, physical activity, 
sedentary behaviour and quality of life. Studies were excluded if they involved paediatric 
populations, lacked an intervention, used non-randomised designs, failed to report 
predefined outcomes, or lacked original data. 
 
Data Processing 
Two reviewers independently extracted data using standardised forms, documenting study 
characteristics, participant demographics, intervention details, and results. They resolved 
discrepancies through discussion. The information extracted included study identification, 
country, setting, design, participants, assessment methods, intervention type, duration, 
follow-ups, key findings, and limitations. 
 
Quality Assessment 
This study evaluated study quality using the Effective Public Health Practice Project (EPHPP) 
tool, evaluating each article as weak, moderate, or strong regarding six domain ratings: 
selection bias, study design, confounding control, blinding, data collection, and participant 
retention. Those with no weak and at least two strong ratings were considered strong. Those 
with two strong ratings and one weak rating were considered moderate. Finally, those with 
two or more weak ratings were considered weak. 
 
Data Synthesis 
 Given the wide scope of health-related behaviours examined across the included studies, 
substantial heterogeneity was observed in both the study objectives and the reported 
outcomes. To address this variation, a qualitative synthesis was undertaken to summarise the 
extracted data. This approach enabled a systematic review of theory-based educational 
interventions, behavioural and lifestyle-focused interventions, and digital health strategies, 
allowing for interpretation of their effectiveness, feasibility, usability, and application of 
behaviour change techniques. In addition, the synthesis emphasized study limitations and 
outlined directions for future research. 
 
Results 
Study Selection 
The selection process is visualised in Figure 1. A comprehensive search across four major 
databases identified 2,004 articles, reduced to 1,803 after removing 201 duplicates via 
EndNote. Title and abstract screening retained only randomised or cluster-randomised 
controlled trials (RCTs) meeting inclusion criteria. This phase excluded 1,652 articles for the 
following reasons: systematic reviews (47) lacking original data, protocol papers (35) without 
intervention outcomes, non-randomised controlled trials (765), population mismatch (681), 
and outcome mismatch (124). Following rigorous filtering, 151 articles underwent full-text 
evaluation, leading to 126 articles being excluded for failing to demonstrate improvements in 
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anthropometric, dietary, or lifestyle behaviours. Ultimately, 25 studies met all inclusion 
criteria, aligned with the review's objectives and contributed to the evidence base. 
 
Description of the Studies 
The systematic review included twenty-five studies from different countries and world 
regions, reflecting diverse lifestyle behaviors and nutritional interventions. The studies were 
conducted in the United States of America (Barnett & Zeng, 2022; Gray et al., 2021; Liu et al., 
2022; Hayes et al., 2021; Agboola et al., 2016), Europe(Martinez-Avila et al., 2020; Zelicha et 
al., 2022; Markkanen et al., 2024; Gemesi et al., 2023; Brame et al., 2022), Asia (Shao et al., 
2018; Zheng et al., 2020; Hou et al., 2024; Cheung et al., 2022; Wong et al., 2020), Africa 
(Shuremu et al., 2023; Gebremichael & Belachew, 2023), and the Middle East (Daniali et al., 
2017; Mohammadnia Motlagh et al., 2022; Faghih et al., 2024; Alghamdi, 2017; Alshahrani et 
al., 2021), in addition to Australia (Cleo et al., 2022; Cheung et al., 2022; Hou et al., 2024) 
(Table 1). 
 
The most common design was the individual randomized controlled trial (RCT), applied in the 
majority of the studies (Daniali et al., 2017; Komaç & Duru, 2024; Shao et al., 2018; Faghih et 
al., 2024; Martinez-Avila et al., 2020; Zheng et al., 2020; Wong et al., 2020; Cleo et al., 2022; 
Hayes et al., 2021; Alshahrani et al., 2021; Agboola et al., 2016; Hou et al., 2024; Brame et al., 
2022). A smaller proportion used cluster randomized controlled trials (Cluster RCTs) in 
community-based settings (Shuremu et al., 2023; Barnett & Zeng, 2022; Mohammadnia 
Motlagh et al., 2022; Gray et al., 2021; Gebremichael & Belachew, 2023), reflecting the 
interest in addressing both individual and communal health behaviors. 
 
The settings were diverse: the majority of interventions were conducted in health centers 
(Daniali et al., 2017; Komaç & Duru, 2024; Mohammadnia Motlagh et al., 2022; Faghih et al., 
2024; Alghamdi, 2017; Agboola et al., 2016; Hou et al., 2024; Wong et al., 2020), followed by 
community-based settings (Shuremu et al., 2023; Barnett & Zeng, 2022; Shao et al., 2018; 
Gray et al., 2021; Gebremichael & Belachew, 2023; Liu et al., 2022; Uemura et al., 2020), then 
universities (Martinez-Avila et al., 2020; Hayes et al., 2021; Alshahrani et al., 2021; Markkanen 
et al., 2024; Gemesi et al., 2023; Brame et al., 2022). Fewer studies were carried out in 
hospitals (Zheng et al., 2020; Cheung et al., 2022; Markkanen et al., 2024) and in workplace 
settings (Zelicha et al., 2022). 
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Table 1 
Characteristics of the Included Studies 

A
ut
h
o
r 
(Y
e
ar
) 

Coun
try 

Setting Stu
dy 
Des
ign 

Participant
s 

Assessme
nt 
Methods 

Interven
tion 
Type 

Durati
on 

Follow
-up 

Key 
Findings 

Limitatio
ns 

(Shurem
u et al., 
2023) 
  

Ethio
pia 

Urban 
and 
semi-
urban 
comm
unities 

Clu
ster 
RCT 

N=782 
Individuals 
aged 60 
years and 
above 

Dietary 
diversity, 
Nutrition
al status, 
Anthropo
metric 
measure
ments, 
SCT 
compone
nts 

Social 
Cognitive 
Theory-
based 
nutrition 
educatio
n 

6 
month
s 

Endline 
only 6 
month
s 

Improve
d healthy 
eating, 
dietary 
diversity, 
and 
nutrition
al status, 
along 
with the 
strength
ening of 
Social 
Cognitive 
Theory 
construc
ts. 

Limited 
to senior 
participa
nts 

(Daniali 
et al., 
2017) 
  

Iran 

Primar
y 
health-
care 
centers 
in 
Isfahan 

 
RCT 

146 
hypertensi
ve 
overweight
/obese 
women 
30–65 
years 

- Self-
efficacy 
scale - 
Physical 
activity 
scale - 
DASH diet 
- 
Anthropo
metry 
(weight, 
height, 
BMI, BP) - 
Biochemi
cal tests 
(lipids, 
sodium) 

6 weekly 
participa
tory 
educatio
nal 
sessions 
(exercise
, weight 
control, 
DASH 
diet, 
medicati
on 
adheren
ce, self-
monitori
ng) + 
SMS 
reminder
s; group-
based 
with 
psycholo
gist, 
nutritioni
st, coach 

6 
weeks 

6 
month
s 

- 
Significa
nt 
improve
ment in 
self-
efficacy, 
physical 
activity, 
healthy 
diet 
adheren
ce - 
Reductio
n in 
systolic 
and 
diastolic 
BP in 
intervent
ion 
group - 
Positive 
but non-
significa
nt effect 
on 
weight 
loss 

- 
Reliance 
on self-
reported 
behavior
s (recall 
bias) - 
Limited 
to 
women 
attendin
g public 
health 
centers 
in 
Isfahan - 
Short 
interven
tion 
period 

(Barnett 
& Zeng, 
2022) 
) 
  

USA 

comm
unity 
sites 
across 

Clu
ster 
RCT 

292 older 
adults ≥60 
years 

- lifestyle 
behaviors 
- Healthy 
Behavior 
Index 

Healthy 
Eating 
for 
Successf
ul Living 

6 
weeks 

6 
month
s 

Improve
ment in 
lifestyle 
behavior
s and the 

Self-
reported 
behavior
s 
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5 
states  

(HBI) - 
Anthropo
metrics: 
BMI, 
waist-to-
hip ratio 
(WHR) - 
Quality of 
life (EQ-
5D-5L) 

in Older 
Adults™ 
(HESL) 
program: 
6 weekly  

Healthy 
Behavior 
Index, 
reductio
n in 
waist-to-
hip ratio, 
with no 
significa
nt effect 
on BMI 
or 
physical 
activity  

(Komaç 
& Duru, 
2024) 
  

Türk
ey 

Family 
Health 
Centre 
(FHC) 

RCT N=80, 
patients 
with 
essential 
hypertensi
on, aged 
30–59 
years 

Blood 
pressure, 
cardiovas
cular risk 
knowledg
e of risk 
factors, 
healthy 
lifestyle 
behaviors
, 
medicatio
n 
adherenc
e, 
anthropo
metric 
measures 

Health 
Belief 
Model 
educatio
n with 
motivati
onal 
intervie
ws  

6 
month
s 

6 
month
s 

Improve
d 
cardiova
scular 
risk 
factors 
and 
behavior
s 

Small 
sample 
size; self-
reported 
changes 

 
(Moham
madnia 
Motlagh 
et al., 
2022) 
 
 

Iran Health 
Service 
Center 

Clu
ster 
RCT 

N=71, pre-
diabetic 
women, 
aged 30–
60 years 

- TPB-
based 
questionn
aire 
(knowled
ge, 
attitudes, 
subjective 
norms, 
perceived 
behaviora
l control, 
intention, 
behavior)  
- Physical 
activity 
questionn
aire 
(GLTEQ)  
- Dietary 
behavior 
questionn
aire  
- Fasting 
blood 
sugar 
(FBS) 
measure
ment 

Educatio
nal 
intervent
ion 
based on 
the 
Theory 
of 
Planned 
Behavior 
(3 
sessions 
× 60–90 
min; 
lectures, 
group 
discussio
ns, 
booklets) 
+ 3-
month 
follow-
ution 

3 
weeks 
educat
ional 
sessio
ns 

3 
month
s 

Improve
d fasting 
blood 
sugar 
and 
behavior
al control 

Short 
follow-
up; small 
sample 
size 
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(Shao et 
al., 2018) 
  

Chin
a 

Comm
unity 
health 
service 
center 

RCT N=193, 
asymptom
atic 
hyperurice
mia 
patients  
mean age 
~60 years, 

Health 
beliefs, 
physical 
activity,B
MI, waist–
hip ratio 
and  
serum 
uric acid 

Health 
Belief 
Model-
based 
educatio
n 
program: 
educatio
nal 
booklets 
+ 6 
weekly 
sessions 
(45–60 
min) 
including 
lectures 
& group 
discussio
ns on HU 
risks, 
low-
purine 
diet, 
physical 
activity, 
benefits 
& 
barriers, 
strategie
s for 
adheren
ce 

6 
weeks 

Not 
specifi
ed 

Improve
d HBM 
domains 
(suscepti
bility, 
severity, 
benefits, 
barriers, 
self-
efficacy), 
physical 
activity, 
BMI, 
WHR, 
and SUA. 
No 
significa
nt effect 
on blood 
pressure. 

Small 
sample 
size; lack 
of long-
term 
follow-
up 

(Cleo et 
al., 2019) 
) 
 

Aust
ralia 

Univer
sity 
and  
Institut
e of 
Health 
and 
Spor 

RCT 75 adults, 
18–75 yrs, 
BMI ≥25 
(mean BMI 
34.5, mean 
age 51 yrs) 

Weight, 
BMI, WC ; 
diet 
(fruit/veg 
servings); 
exercise, 
wellbeing, 
depressio
n, anxiety, 
habit 
strength, 
openness 
to change 

Habit-
based 
weight 
loss 
intervent
ions 
TTT (Ten 
Top 
Tips): 
habit 
formatio
n ; DSD 
(Do 
Somethi
ng 
Different
): habit 
disruptio
n 
(daily/w
eekly 
novel 
tasks); 
WL: 
waitlist 
control 

12 
weeks 

Post-
interve
ntion, 
6 & 12 
month
s (for 
TTT & 
DSD) 

Significa
nt 
weight 
loss 
mainten
ance 

High 
attrition 
rates; 
limited 
generaliz
ability 

(Faghih 
et al., 
2024 

Iran Health 
centers 

RCT N=73, 
middle-
aged 
women, 

-  Physical 
Activity  - 
Bandura’s 
Exercise 

Health 
Belief 
Model 
training 

6 
weeks 

4 
weeks 

The 
intervent
ion led to 
improve

Short 
follow-
up 
period 
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aged 30–
59 years 

Self-
Efficacy 
Scale 
(ESE) and 
HBM 
construct
s 

with 
social 
support  
6 weeks 
(120-min 
weekly 
sessions)
. 

ments in 
perceive
d 
benefits, 
cues to 
action, 
self-
efficacy, 
increase
d social 
support, 
higher 
physical 
activity 
levels, 
reduced 
perceive
d 
barriers, 
and a 
decrease 
in BMI 

(Gray et 
al., 2021) 

USA Three 
health 
system
s 
Medica
l 
Center, 
Health 
Care 
System 
Comm
unity 
Health 
Center
s 

RCT N=287, 
adults with 
type 2 
diabetes, 
aged 30–
70 years 

Diabetes 
self-
managem
ent, 
dietary 
habits, 
HbA1c 

Commun
ity health 
worker-
led 
educatio
n 

7–10 
month
s of 
CHW 
visits 

12 
month
s 

Increase
d 
physical 
activity 
and 
dietary 
behavior
s 

No 
significa
nt HbA1c 
changes 

(Martine
z-Avila et 
al., 2020) 

Spai
n 

Univer
sity 
 

RCT N=139, 
young 
healthy 
adults, 
aged 18–
25 years 

Physical 
activity, 
eating 
behaviors 

Exercise 
training 
program 

6 
month
s 

Endline 
6 
month
s 

sedentar
y 
behaviou
r 
inversely 
associate
d with 
binge 
and 
uncontro
lled 
eating; 
PA (esp. 
MVPA) 
positivel
y 
associate
d with 
binge, 
uncontro
lled, and 
emotion
al eating. 
Only 
emotion
al eating 

Self-
reported 
behavior
s 
unchang
ed by the 
program 
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increase
d in 
vigorous-
intensity 
group. 
No 
significa
nt effects 
on binge 
or 
uncontro
lled 
eating 

(Gebrem
ichael & 
Belache
w, 2023) 

Ethio
pia 

Rural 
and 
urban 
cluster
s and 
comm
unities 

Clu
ster 
RCT 

N=770 
pregnant 
women, 
Mean Age 
= 27.3 
years 

- Dietary 
practices 
(DDS, ASF, 
meal 
frequency
) 
- 
Nutrition
al status 
(MUAC) 

Commun
ity-based 
behavior 
change 
commun
ication 

3 
month
s 

Endline 
at 36–
37 
weeks 
of 
pregna
ncy 

Reduced 
undernu
trition 
prevalen
ce 

Lack of 
blinding 

 (Zheng 
et al., 
2020) 

Chin
a 

Hospit
al  

RCT N=173 
patients 
with 
metabolic 
syndrome, 
Mean Age 
= 55.6 
years 

Framingh
am 10-
year CVD 
risk score 
- Self-
rated 
Abilities 
for Health 
Practices - 
Health 
Promotin
g Lifestyle 
Profile  
nutrition, 
exercise, 
stress 

Nurse-
led 
lifestyle 
intervent
ion 
based on 
Health 
Promotio
n Model: 
• 1 face-
to-face 
educatio
n (30–40 
min) • 
10-
chapter 
educatio
nal 
booklet • 
6 bi-
weekly 
phone 
calls (20–
30 min 
each 

3 
month
s 

3 
month
s 

improve
d self-
efficacy 
(nutritio
n, stress, 
exercise, 
health 
responsi
bility, 
total 
score). 
Improve
d health-
promoti
ng 
behaviou
rs 
(nutritio
n, 
exercise, 
stress 
manage
ment, 
overall). 
No 
significa
nt 
reductio
n in 10-
year 
cardiova
scular 
risk 

Short 
duration
; no long-
term 
follow-
up 

 (Liu et 
al., 2022) 

USA South 
Carolin
a 
(comm
unity & 
clinics) 

RCT N=219 
pregnant 
women , 
Mean aged 
18-44 
years 

Postpartu
m weight 
retention, 
dietary 
adherenc
e 

Pregnanc
y and 
postpart
um 
lifestyle 
intervent
ion 

Pregna
ncy to 
6 
month
s 
postpa
rtum 

12 
month
s 
postpa
rtum 

Reduced 
postpart
um 
weight 
retentio
n 

Limited 
to 
specific 
racial 
groups 
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PA 
assessme
nt 

From 
early 
pregna
ncy 
until 6 
month
s 
postpa
rtum 
(~12 
month
s total) 

(Uemura 
et al., 
2020) 

Japa
n 
  

A rural 
comm
unity 

RCT N=60 older 
adults with 
low health 
literacy, 
Mean Age 
= 74.0 
years 

Health 
literacy, 
lifestyle 
factors, 
physical 
function 

Active 
learning 
program 

24 
weeks 

Endline 
24 
weeks 

Improve
d health 
literacy 
and 
physical 
function 

Small 
sample 
size; no 
long-
term 
follow-
up 

 (Zelicha 
et al., 
2022) 

Israe
l 

Resear
ch 
Center 
workpl
ace 

RCT N=294, 
Mean 
Age=51 
years 
 

MRI (3-T) 
for 
visceral, 
deep, and 
superficia
l adipose 
tissue; 
anthropo
metrics 
(weight, 
WC); 
blood 
biomarke
rs; dietary 
intake via 
validated 
FFQ; urine 
& plasma 
polyphen
ols 

Three 
arms: (1) 
Healthy 
Dietary 
Guidelin
es (HDG), 
(2) 
Mediterr
anean 
(MED) 
diet, (3) 
Green-
MED diet 
(extra 
polyphen
ols: 
green 
tea, 
Wolffia 
globosa 
[Mankai]
, 
walnuts; 
reduced 
red/proc
essed 
meat). 

18 
month
s 

Assess
ed at 
baselin
e, 6 
month
s, and 
18 
month
s 

Significa
nt 
visceral 
adipose 
tissue 
reductio
n 

Self-
reported 
dietary 
adheren
ce bias 

 (Hayes 
et al., 
2021) 

USA Univer
sity 

RCT 95 college 
students 
(18–25 
years) with 
overweight
/obesity 
(BMI ≥25) 

Anthropo
metric 
measure
ments 
(weight, 
height, 
BMI); Diet 
History 
Question
naire II 
(FFQ – 
energy 
intake, 
Healthy 
Eating 
Index 
[HEI] 

(1) IMP: 
Impleme
ntation 
intention
s for 6 
goals 
(dietary 
+ daily 
weighing
). (2) 
IMP+: 
IMP + 
fluency 
training 
(weekly 
online 
MCQs) + 

4 
weeks 

post-
interve
ntion 
only 
(no 
long-
term 
follow-
up 

All 
groups 
achieved 
slight 
reductio
ns in 
weight 
and 
caloric 
intake, 
and 
improve
ments in 
diet 
quality, 
with 
impleme

Short 
duration
; no 
follow-
up 
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score); 
Ecological 
Momenta
ry 
Assessme
nt (EMA) 
via mobile 
applicatio
n 

text 
message 
reminder
s (16 
msgs). 
(3) GOL: 
Goal 
intention 
control 
(dietary 
goals + 
weighing 
only) 

ntation 
intention
s 
associate
d with 
weight 
loss–
supporti
ve 
behavior
s. 

(Algham
di, 2017) 

Saud
i 
Arabi
a 

Primar
y care 
obesity 
clinic 

RCT N=140, 
Mean 
Age=Not 
specified 

Weight 
loss, 
lifestyle 
changes 

Intensive 
lifestyle 
intervent
ion 

12 
weeks 

Endline 
only 
(12 
weeks) 

Significa
nt 
weight 
reductio
n 

Single-
center 
study; no 
long-
term 
follow-
up 

(Alshahr
ani et al., 
2021) 

Saud
i 
Arabi
a 

King 
Khalid 
Univer
sity, 
Abha 

RCT N=110, 
Female 
college 
students 
aged 18–
28 

Physical 
activity 
measures 

WhatsAp
p-based 
intervent
ion: 
orientati
on 
session + 
3–4 PA-
promoti
onal 
message
s/week 
(CDC/W
HO 
materials
) 

10 
weeks 

Endline 
only 
(10 
weeks 

Increase
d 
physical 
activity 
levels 
and 
improve
d 
metaboli
c 
equivale
nts 

Limited 
generaliz
ability 
due to 
small 
sample 
size 

(Agboola 
et al., 
2016) 

USA 

4 
health 
centers 
in 
Boston 

RCT N=126, 
Patients 
with Type 2 
Diabetes 
Mellitus 

Step 
counts, 
HbA1c 
levels 

TTM 
program: 
≥2 daily 
SMS 
(feedbac
k & 
motivati
on) + 
pedomet
er; CG: 
pedomet
er only 

6 
month
s 

Endline 
(6 
month
s 

Increase
d step 
count 
and 
reduced 
HbA1c 

High 
attrition 
rate 

 (Hou et 
al., 2024) 

Chin
a 

Comm
unity  
clinics 

RCT N=105, 
Older 
adults with 
Type 2 
Diabetes  
mean age 
IG = 69.2, 
CG = 64.5 

HbA1c, 
fasting 
glucose, 
BMI, 
weight, 
BP, lipids, 
PA, health 
beliefs 

Diabetes 
educatio
n with 
text-
message 
support 

6 
month
s 

Endline 
(6 
month
s 

Improve
d 
physical 
activity 
and 
health 
beliefs 
reductio
n in BMI, 
but no 
significa
nt effect 
on 
HbA1c 
compare

Small 
sample; 
low 
mHealth 
acceptan
ce 
among 
older 
adults; 
limited 
follow-
up; 
limited 
generaliz
ability. 
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d with 
the 
control 
group. 
The 
control 
group 
had 
greater 
reductio
ns in 
blood 
pressure, 
total 
cholester
ol, and 
LDL 

 (Cheung 
et al., 
2022) 

Aust
ralia 

Hospit
als 

RCT 177women 
diagnosed 
with 
gestational 
diabetes 
mellitus 
(GDM) 

Self-
reported 
online 
surveys 
(diet, PA, 
EPDS), 
FFQ 
(diet), 
AAQ (PA), 
BLISS 
(breastfe
eding), 
OGTT 
verified, 
weight 
(self-
reported) 

Text 
messagin
g and 
activity 
monitori
ng 
 
  

6 
month
s 

Endline 
(6 
month
s 
postpa
rtum 

No 
significa
nt 
improve
ment in 
weight, 
diet, or 
overall 
lifestyle 
outcome
s; only 
higher 
step-
count 
adheren
ce in the 
intervent
ion 
group, 
with 
COVID-
19 
restrictio
ns 
limiting 
impact 

COVID-
19 
impact;  

 
(Markka
nen et 
al., 2024) 

Finla
nd 

Univer
sity of 
Oulu & 
Oulu 
Univer
sity 
Hospit
al 

RCT N = 200 
volunteers, 
Mean Age 
= 46.5 
years 
including 
both men 
and 
women 

Anthropo
metrics 
(weight, 
BMI, WC, 
BP), blood 
tests 
(glucose, 
lipids, 
liver 
enzymes) 

Mobile 
health 
behavior 
support 
system 
app 

6-
month 
active 
interve
ntion + 
contin
ued 
access 
until 
12 
month
s 

12 
month
s 

App 
users 
achieved 
moderat
e weight 
loss 
(−2.5% at 
6 
months, 
maintain
ed at 
−2.1% at 
12 
months) 
with a 
significa
nt 
reductio
n in waist 
circumfe

The 
study 
was 
conduct
ed in a 
single 
region 
with a 
limited 
sample, 
which 
restricts 
generaliz
ability. 
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rence 
but no 
improve
ment in 
metaboli
c 
markers. 

 (Gemesi 
et al., 
2023) 

Ger
man
y 

Univer
sity 

RCT N = 168, 
Mean Age 
= 47.4 
years 

Anthropo
metrics 
(weight, 
BMI, body 
compositi
on via 
Tanita 
BIA, 
height via 
SECA 
stadiomet
er), 
Quality of 
life (EQ-
5D-5L, 
EQ-VAS), 
App 
usability 
(TAM3, 
SUS), App 
usage 
data 

App-
based 
multimo
dal 
weight 
loss 
program 

12 
weeks 

12 
weeks  

The 
digital 
multimo
dal 
applicati
on led to 
a 
moderat
e and 
statistica
lly 
significa
nt 
weight 
loss over 
12 
weeks, 
with 
mainten
ance of 
the 
results 
after 24 
weeks. 

limited 
generaliz
ability 

 (Brame 
et al., 
2022) 

Ger
man
y 

Web-
based 
interve
ntion, 
at the 
Univer
sity 

RCT N = 92, 
Mean Age 
= 50.0 
years 
including 
both men 
and 
women 

Anthropo
metrics , 
blood 
pressure, 
flow-
mediated 
dilatation, 
blood 
biomarke
rs (HbA1c, 
lipids) 

Web-
based 
weight 
loss 
program 

12 
weeks 

Post-
interve
ntion 
(12 
weeks) 

Improve
d weight, 
BMI, 
waist 
circumfe
rence, 
and 
systolic 
blood 
pressure 
compare
d to the 
control 
group, 
with no 
significa
nt effect 
on 
HbA1c, 
lipids, or 
endothel
ial 
function. 

Small 
sample 
size; self-
reported 
adheren
ce 

 (Wong 
et al., 
2020) 

Hong 
Kong 

cardiac 
clinics 

RCT N = 438, 
Mean Age 
= 52.22 
years 

Physical 
Activity  , 
Self-
Efficacy 
for 
Exercise 
Scale 
(SEE-C), 
anthropo

Web-
based 
educatio
nal 
support 

6 
month
s 

6 
month
s 

Increase
d 
physical 
exercise; 
improve
d HDL-C  
no 
significa
nt effect 

Self-
reported 
data bias 
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Different assessment methods and intervention types were examined to determine 

their relationship with promoting healthy behaviours. Nine types of interventions were 
evaluated. The most prevalent outcomes targeted BMI, weight loss, and body composition 
(Barnett & Zeng, 2022; Cleo et al., 2022; Liu et al., 2022; Zelicha et al., 2022; Hayes et al., 2021; 
Markkanen et al., 2024; Gemesi et al., 2023; Brame et al., 2022). This was followed by 
technology-based interventions such as mobile applications, text messaging, and web-based 
programs (Alghamdi, 2017; Alshahrani et al., 2021; Agboola et al., 2016; Cheung et al., 2022; 
Gemesi et al., 2023). Physical activity and exercise measures were also frequently included 
(Komaç & Duru, 2024; Cleo et al., 2022; Martinez-Avila et al., 2020; Alshahrani et al., 2021; 
Cheung et al., 2022; Wong et al., 2020), as well as blood pressure and cardiovascular risk 
factors (Daniali et al., 2017; Komaç & Duru, 2024; Gray et al., 2021; Zheng et al., 2020; Wong 
et al., 2020). 

 
Other interventions focused on self-care behaviours and health beliefs (Daniali et al., 

2017; Shao et al., 2018; Faghih et al., 2024; Zheng et al., 2020; Hou et al., 2024), fasting blood 
sugar and metabolic markers (Mohammadnia Motlagh et al., 2022; Shao et al., 2018; Zheng 
et al., 2020; Hou et al., 2024), and diabetes management and HbA1c(Gray et al., 2021; 
Agboola et al., 2016; Hou et al., 2024). Moreover, some studies assessed dietary intake and 
nutrition outcomes (Shuremu et al., 2023; Gebremichael & Belachew, 2023), while others 
emphasized health literacy and lifestyle factors (Uemura et al., 2020). 

 
Overall, the assessment methods predominantly measured physical and clinical 

indicators such as BMI, body weight, blood pressure, and metabolic outcomes, in addition to 
behavioural and psychosocial measures such as knowledge, self-efficacy, and lifestyle 
practices related to nutrition and physical activity.. 

 
The studies also examined several interventions designed to promote healthy 

behaviours. Most of the studies assessed the efficacy of education-based approaches in 
improving lifestyle outcomes. These included education about healthy beliefs (Komaç & Duru, 
2024; Shao et al., 2018; Faghih et al., 2024; Zheng et al., 2020), theory-based learning 
programs (Daniali et al., 2017; Mohammadnia Motlagh et al., 2022; Uemura et al., 2020), and 
community-based interventions (Shuremu et al., 2023; Barnett & Zeng, 2022; Gray et al., 
2021; Gebremichael & Belachew, 2023). 

 
Other interventions focused on diet and nutrition, such as healthy eating programs 

and counselling (Shuremu et al., 2023; Barnett & Zeng, 2022; Martinez-Avila et al., 2020; 
Zelicha et al., 2022), including the high-polyphenol Mediterranean diet (Zelicha et al., 2022), 
which aimed to improve overall health and reduce obesity-related risks. 

 
Five studies investigated physical activity and exercise training interventions (Komaç 

& Duru, 2024; Martinez-Avila et al., 2020; Alshahrani et al., 2021; Cheung et al., 2022; Wong 

metrics, 
BP, lipid 
profile 

on other 
CVD risk 
markers 
or 
exercise 
self-
efficacy 
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et al., 2020). With the rise of digital health, technology-based programs became common, 
with seven studies examining interventions such as mobile health applications and web-based 
platforms (Alghamdi, 2017; Markkanen et al., 2024; Gemesi et al., 2023; Brame et al., 2022), 
text messaging, and social media support (Alshahrani et al., 2021; Agboola et al., 2016; Hou 
et al., 2024; Cheung et al., 2022). 

 
Other approaches emphasized behaviour change and motivational strategies (Komaç 

& Duru, 2024; Gebremichael & Belachew, 2023; Hayes et al., 2021), as well as diabetes and 
metabolic health management (Gray et al., 2021; Zheng et al., 2020; Agboola et al., 2016; Hou 
et al., 2024).The most common interventions were education, physical fitness and diet, 
counselling, and technology-based programs.  

 
The duration and follow-up period of the interventions varied substantially across the 

included studies, reflecting both short- and longer-term horizons. Very short programs lasting 
four to six weeks were reported by Daniali et al. (2017), Hayes et al. (2021), Barnett & Zeng 
(2022), Shao et al. (2018), and Faghih et al. (2024). Interventions lasting around three months 
(approximately 12 weeks) were conducted by Cleo et al. (2022), Alghamdi (2017), Gemesi et 
al. (2023), Brame et al. (2022), Zheng et al. (2020), and Gebremichael & Belachew (2023). Six-
month interventions were common and included studies such as Shuremu et al. (2023), 
Komaç & Duru (2024), Martinez-Avila et al. (2020), Uemura et al. (2020), Hou et al. (2024), 
Cheung et al. (2022), Wong et al. (2020), and Agboola et al. (2016). Extended interventions 
lasted 12 months in the studies of Gray et al. (2021), Liu et al. (2022), and Markkanen et al. 
(2024), while Zelicha et al. (2022) conducted an 18-month program. 

 
The studies also examined diverse health outcomes, emphasizing the broad 

implications of lifestyle and dietary interventions. Healthy eating and nutritional outcomes 
were evaluated in studies such as Shuremu et al. (2023), Gray et al. (2021), Martinez-Avila et 
al. (2020), Gebremichael & Belachew (2023), and Zelicha et al. (2022). Physical activity was 
assessed in Daniali et al. (2017), Komaç & Duru (2024), Shao et al. (2018), Faghih et al. (2024), 
Zheng et al. (2020), Alshahrani et al. (2021), Hou et al. (2024), Cheung et al. (2022), and Wong 
et al. (2020). Weight-related outcomes were measured in Cleo et al. (2022), Liu et al. (2022), 
Zelicha et al. (2022), Hayes et al. (2021), Markkanen et al. (2024), Gemesi et al. (2023), and 
Brame et al. (2022). It is noteworthy that Barnett & Zeng (2022) found improvements in 
lifestyle behaviours and waist-to-hip ratio but no significant change in BMI, indicating a more 
complex effect. Blood pressure and cardiovascular risk markers were investigated by Daniali 
et al. (2017), Komaç & Duru (2024), Gray et al. (2021), Zheng et al. (2020), and Wong et al. 
(2020). Other important outcomes included self-efficacy and health beliefs (Daniali et al., 
2017; Shao et al., 2018; Faghih et al., 2024; Zheng et al., 2020; Hou et al., 2024), diabetes 
management and HbA1c (Gray et al., 2021; Agboola et al., 2016; Hou et al., 2024), and 
engagement with technology-based interventions (Alghamdi, 2017; Alshahrani et al., 2021; 
Agboola et al., 2016; Cheung et al., 2022; Gemesi et al., 2023; Brame et al., 2022). 

 
Overall, the synthesis of evidence revealed that participants benefited from both 

short- and long-term outcomes, though the effectiveness varied depending on the type of 
intervention, the study design, and the target population. 

 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 5 , No. 10, 2025, E-ISSN: 2222-6990 © 2025 

376 

The methodological quality of the included studies was appraised using the Effective Public 
Health Practice Project (EPHPP) Quality Assessment Tool, which evaluates six domains: 
selection bias, study design, confounders, blinding, data collection methods, and participant 
withdrawals. The assessment was independently conducted by two reviewers during the data 
extraction stage (March–April 2024) to ensure rigour and transparency. Disagreements 
between reviewers were resolved through discussion, and when necessary, a third reviewer 
was consulted to achieve consensus. This process was conducted in accordance with the 
PRISMA 2020 guidelines, ensuring systematic and transparent quality appraisal. 
 
As shown in Table 2, most of the studies were rated as moderate quality (Shuremu et al., 
2023; Barnett & Zeng, 2022; Mohammadnia Motlagh et al., 2022; Gray et al., 2021; Zelicha et 
al., 2022; Markkanen et al., 2024; Brame et al., 2022). A smaller proportion were classified as 
strong with a low risk of bias (Daniali et al., 2017; Komaç & Duru, 2024; Shao et al., 2018; 
Faghih et al., 2024; Wong et al., 2020), while only one study was ranked as weak (Cheung et 
al., 2022), suggesting that the reliability of findings varied across the evidence base. 
 
A recurring methodological limitation identified in several studies was the reliance on self-
reported behavioural outcomes (Daniali et al., 2017; Komaç & Duru, 2024; Martinez-Avila et 
al., 2020; Zelicha et al., 2022; Brame et al., 2022; Wong et al., 2020), which introduced the 
possibility of self-reporting bias and reduced reliability. Furthermore, other studies (Barnett 
& Zeng, 2022; Gray et al., 2021; Martinez-Avila et al., 2020; Cheung et al., 2022) were marked 
by weaknesses in blinding, raising the risk of detection and performance bias. 
 
To enhance methodological robustness, future research should reduce reliance on subjective 
reporting by incorporating objective health measures such as biomarkers and wearable health 
devices, adopt stronger blinding procedures, extend long-term follow-up assessments, and 
employ diverse data collection strategies to improve validity and reproducibility. 
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Table 2 
Risk of Bias Assessment using the EPHPP 

Study (year) Selection 
Bias 

Study 
Design 

Confounders Blinding Data 
Collection 
Methods 

Withdrawals 
and Drop-
Outs 

Global 
Rating 

(Shuremu et al., 
2023) 
 

Strong Strong Moderate Weak Strong Moderate Moderate 

(Daniali et al., 
2017) 
 

Moderate Strong Moderate Moderate Strong Moderate Strong 

(Barnett & 
Zeng, 2022) 
 

Moderate Strong Moderate Weak Strong Moderate Moderate 

(Komaç & Duru, 
2024) 
 

Moderate Strong Moderate Moderate Strong Strong Strong 

(Mohammadnia 
Motlagh et al., 
2022) 
 

Moderate Strong Moderate Moderate Strong Weak Moderate 

(Shao et al., 
2018) 
 

Moderate Strong Moderate Moderate Strong Strong Strong 

(Cleo et al., 
2019) 
 

Moderate Strong Strong Strong Strong Moderate Strong 

(Faghih et al., 
2024) 

Strong Strong Strong Weak Strong Moderate Strong 

(Gray et al., 
2021) 

Moderate Strong Moderate Weak Strong Moderate Moderate 

(Martinez-Avila 
et al., 2020) 

Moderate Strong Moderate Weak Strong Moderate Moderate 

(Gebremichael 
& Belachew, 
2023) 

Moderate Strong Moderate Weak Strong Moderate Moderate 

 (Zheng et al., 
2020) 

Moderate Strong Moderate Weak Strong Moderate Moderate 

 (Liu et al., 
2022) 

Moderate Strong Moderate Weak Strong Moderate Moderate 

(Uemura et al., 
2020) 

Moderate Strong Moderate Weak Strong Moderate Moderate 

 (Zelicha et al., 
2022) 

Moderate Strong Moderate Weak Strong Moderate Moderate 

 (Hayes et al., 
2021) 

Moderate Strong Moderate Weak Strong Moderate Moderate 

(Alghamdi, 
2017) 

Moderate Strong Moderate Weak Strong Moderate Moderate 

(Alshahrani et 
al., 2021) 

Moderate Strong Moderate Weak Moderate Moderate Moderate 

(Agboola et al., 
2016) 

Moderate Strong Moderate Weak Strong Moderate Moderate 

 (Hou et al., 
2024) 

Moderate Strong Moderate Weak Moderate Moderate Moderate 
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 (Cheung et al., 
2022) 

Moderate Strong Moderate Weak Moderate Weak Weak 

 (Markkanen et 
al., 2024) 

Moderate Strong Moderate Weak Moderate Strong Moderate 

 (Gemesi et al., 
2023) 

Moderate Strong Moderate Weak Strong Moderate Moderate 

 (Brame et al., 
2022) 

Moderate Strong Moderate Weak Strong Moderate Moderate 

 (Wong et al., 
2020) 

Strengths Strong Moderate Weak Moderate Strong Strong 

 
Discussion  
This review of 25 randomized and cluster-randomized controlled trials demonstrates that the 
effectiveness of obesity- and lifestyle-related interventions is shaped by three interrelated 
factors: theoretical foundation, program duration, and supportive mechanisms. Interventions 
grounded in behavioural theories such as the Social Cognitive Theory (SCT), the Health Belief 
Model (HBM), and the Theory of Planned Behavior (TPB) consistently achieved stronger 
outcomes compared with purely educational or short-term programs. For example, Shuremu 
et al. Researchers in Ethiopia reported significant improvements in dietary diversity and 
nutritional status through an SCT-based intervention supplemented by home visits and role-
playing, while Mohammadnia Motlagh et al. in Iran showed reductions in fasting blood sugar 
following a TPB-based intervention. Similarly, Shao et al. in China confirmed that HBM-based 
education enhanced health beliefs, increased physical activity, and reduced BMI, WHR, and 
uric acid levels. These findings suggest that theory-driven frameworks, when combined with 
practical tools such as goal setting, social support, and self-monitoring, strengthen self-
efficacy and facilitate sustainable behaviour change. Digital and mobile health strategies are 
also becoming powerful adjuncts, particularly for enhancing adherence. SMS, WhatsApp, and 
app-based interventions as demonstrated by Agboola, Alshahrani, and Markkanen led to 
improvements in daily step counts, physical activity levels, HbA1c, or moderate weight loss. 
However, their effect on deeper metabolic outcomes was generally modest, especially among 
older adults with lower digital literacy (Hou). Moreover, external challenges such as COVID-
19 restrictions, as seen in Cheung’s postpartum trial, further limited program effectiveness, 
highlighting the vulnerability of digital interventions to contextual barriers. The duration and 
intensity of the program is another determining factor. Short-term interventions (≤10 weeks) 
improved behavioural indicators such as self-efficacy, perceived benefits, and dietary habits, 
but these did not translate into significant changes in BMI, HbA1c, or lipid profiles. 
Importantly, evidence shows that short-term programs (10–12 weeks) achieved notable 
improvements in weight (Alghamdi, 2017; Brame, 2022) and physical activity (Alshahrani, 
2021; Faghih, 2024) when combined with social support or motivational messaging, while 
digital interventions (Markkanen, 2024; Gemesi, 2022) produced moderate weight loss with 
partial maintenance over time. By contrast, longer-term interventions (≥12 months) 
demonstrated deeper and more sustainable outcomes: Zelicha et al.’s 18-month Green-
Mediterranean program substantially reduced visceral fat, while Liu et al. showed that a 
pregnancy-to-postpartum intervention effectively reduced long-term postpartum weight 
retention. These findings highlight the importance of extended follow-up to capture lasting 
anthropometric and metabolic changes. Content depth and cultural adaptability also 
influenced the results. Barnett & Zeng’s program improved dietary behaviours and WHR but 
not BMI due to a lack of structured physical activity, while Faghih’s HBM-based training 
combined with social support (childcare, transport, family involvement, motivational 
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messages) enhanced physical activity and self-efficacy alongside slight reductions in BMI. In 
Ethiopia, Gebremichael & Lema demonstrated that culturally adapted, community-based 
interventions reduced maternal undernutrition through the involvement of community 
leaders and home visits. Similarly, Saudi-based interventions (Alghamdi, Alshahrani) proved 
effective in weight loss or PA improvements, underlining the importance of cultural tailoring. 
Nevertheless, several limitations recurred across studies: reliance on self-reported measures 
(as in Wong and many mHealth studies) introduced recall bias and obscured real differences; 
short duration constrained the ability to detect physiologic changes; and small, single-centre 
samples limited generalisability. Additionally, external factors, particularly the COVID-19 
pandemic, have further reduced compliance and impact. Overall, the evidence suggests that 
the most effective interventions are theory-based, multi-component, culturally adapted, 
extended in duration, and supported by social or digital mechanisms. In contrast, short or 
narrowly focused interventions relying heavily on self-reports often yield modest or 
unsustained results 
 
Heterogeneity and Limitations Discussion 

Despite the valuable insights gained from the reviewed studies, several limitations 
must be acknowledged. A major challenge in synthesising the evidence was the heterogeneity 
in intervention design, participant demographics, and outcome measures, which limited the 
ability to conduct direct comparisons and draw robust conclusions. 

 
The duration of interventions varied widely, ranging from very short programs of four 

weeks (Hayes et al., 2021) to long-term interventions extending up to 18 months (Zelicha et 
al., 2022; Alghamdi, 2017). Most studies had a median duration of around six months (e.g., 
Shuremu et al., 2023; Komaç & Duru, 2024; Shao et al., 2018; Faghih et al., 2024; Martinez-
Avila et al., 2020; Gebremichael & Lema, 2023; Liu et al., 2022; Uemura et al., 2020; Agboola 
et al., 2016; Markkanen et al., 2024; Wong et al., 2020). Shorter interventions (≤3 months) 
represented more than one-third of the included studies, which may have limited the capacity 
to evaluate long-term behavioural and health outcomes. 

 
The interventions themselves also differed considerably, reflecting a broad spectrum 

of strategies. These included self-care training (Barnett & Zeng, 2022; Shao et al., 2018; Faghih 
et al., 2024; Martinez-Avila et al., 2020; Zelicha et al., 2022; Alshahrani et al., 2021; Cheung et 
al., 2022; Wong et al., 2020), nutrition and dietary education (Shuremu et al., 2023; Barnett 
& Zeng, 2022; Mohammadnia Motlagh et al., 2022; Faghih et al., 2024; Martinez-Avila et al., 
2020; Zheng et al., 2020; Liu et al., 2022; Zelicha et al., 2022), and digital or app-based support 
(Alshahrani et al., 2021; Markkanen et al., 2024; Gemesi et al., 2023; Brame et al., 2022). 
Other approaches included structured weight loss programs (Gray et al., 2021; Faghih et al., 
2024; Zheng et al., 2020; Hayes et al., 2021; Alghamdi, 2017; Markkanen et al., 2024; Brame 
et al., 2022), community-based health programs (Shuremu et al., 2023; Barnett & Zeng, 2022; 
Gray et al., 2021; Gebremichael & Lema, 2023; Hou et al., 2024), interventions focusing on 
hypertension and cardiovascular risk management (Daniali et al., 2017; Komaç & Duru, 2024; 
Wong et al., 2020), and motivational interviewing (Shuremu et al., 2023; Komaç & Duru, 2024; 
Shao et al., 2018; Faghih et al., 2024; Zheng et al., 2020; Wong et al., 2020). This diversity in 
methodology complicated the synthesis of results and the ability to isolate which strategies 
were most effective. 
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Outcome measures were equally diverse. While some studies relied on 
anthropometric indicators such as BMI, waist circumference, or waist-to-hip ratio (Barnett & 
Zeng, 2022; Faghih et al., 2024; Zheng et al., 2020; Zelicha et al., 2022; Alghamdi, 2017; 
Markkanen et al., 2024; Gemesi et al., 2023; Brame et al., 2022), others focused on 
biochemical outcomes such as fasting blood sugar (Mohammadnia Motlagh et al., 2022), or 
cardiometabolic risk factors including lipids and blood pressure (Komaç & Duru, 2024; Zheng 
et al., 2020; Brame et al., 2022; Wong et al., 2020). Behavioural measures were also common, 
particularly physical activity (Daniali et al., 2017; Shao et al., 2018; Gray et al., 2021; Martinez-
Avila et al., 2020; Gebremichael & Lema, 2023; Zheng et al., 2020; Alshahrani et al., 2021; 
Agboola et al., 2016; Hou et al., 2024; Cheung et al., 2022; Wong et al., 2020). 

 
Another limitation relates to the reliance on self-reported data in approximately one-

third of the studies (Daniali et al., 2017; Komaç & Duru, 2024; Martinez-Avila et al., 2020; 
Markkanen et al., 2024; Wong et al., 2020), which introduces potential bias and undermines 
the reliability of results. Studies with longer follow-up, such as Zelicha et al. (2022), tended to 
demonstrate more sustained improvements, while shorter interventions (e.g., Hayes et al., 
2021) lacked the capacity to determine whether changes were maintained over time. 
Additionally, small sample sizes and context-specific populations (e.g., single-centre or older 
adult–focused studies) further restricted the generalisability of findings. 

 
Overall, the heterogeneity across interventions, populations, and outcome measures 

created substantial challenges in drawing consistent conclusions. While the evidence 
highlights promising effects of various interventions, the diversity of study designs and 
reliance on self-report limit the strength, comparability, and generalisability of the findings.  
 
Intervention Standardization Challenges 

A recurring challenge identified in this review is the lack of intervention 
standardisation, which complicates comparisons across studies and limits the generalisability 
of findings. Considerable heterogeneity was evident in study protocols, delivery methods, and 
outcome assessments, highlighting the need for future research to adopt more uniform 
approaches. Standardised protocols and consistent outcome measures would enhance 
comparability, while extended follow-up periods are essential to determine the long-term 
efficacy of short-term interventions. Furthermore, the inclusion of more diverse samples is 
necessary to address the underrepresentation of certain demographic groups and improve 
the external validity of findings. Integrating digital innovations and personalised strategies, 
such as AI-driven health coaching and mobile health applications, may also enhance scalability 
while mitigating common barriers related to participant engagement and adherence. 
Together, these refinements are critical for strengthening the evidence base and ensuring 
that interventions achieve sustainable impacts across varied populations. 
 
Conclusion  
This systematic review shows that diverse interventions, including educational, behavioural, 
lifestyle-focused, mHealth-based, and motivational approaches, can promote healthy 
behaviours and support weight reduction among adults. Theory-driven and multifaceted 
strategies, such as those based on the Social Cognitive Theory, the Health Belief Model, and 
the Theory of Planned Behavior, appear more effective in sustaining long-term changes than 
single-component interventions. 
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However, many studies were of short duration ≤3 months, relied on self-reported outcomes, 
or involved small samples, which limited generalisability and the ability to assess long-term 
sustainability. Only a few longer studies demonstrated extended benefits. 
 
Future strategies should therefore emphasise culturally sensitive, scalable, and theory-based 
interventions that integrate digital health tools, social support, and structured follow-up with 
objective measures. Such approaches can enhance accessibility, adherence, and sustainability 
in preventing obesity and improving public health. 
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