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Introduction 
Obesity is a growing global health issue, with significant 
implications for physical, psychological, and economic well-
being. The World Health Organization (WHO) reports that 
the global prevalence of obesity has nearly tripled since 1975, 
emphasizing the urgency of effective intervention strategies [1]. 
In Thailand, the prevalence of obesity is among the highest in 
Asia, with over 42% of the population categorized as obese or 
overweight, posing a substantial burden on public health systems 
[1,2]. Obesity is strongly associated with metabolic syndrome, 
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ABSTRACT
Purpose: This study aims to evaluate the effectiveness of intensive lifestyle modification (ILM) alone and in combination with meal replacement (MR) on 
weight loss and body composition among obese individuals. The research also investigates the sustainability of these interventions over 52 weeks. 

Design/Methodology/Approach: A retrospective cohort study was conducted involving 702 participants divided into three groups: ILM + MR, ILM 
only, and a non-ILM control group. Anthropometric and metabolic data were collected at baseline, 8 weeks, and 52 weeks. Outcomes were analyzed using 
ANOVA and paired t-tests to assess changes in weight, waist circumference, body mass index (BMI), visceral fat, body fat percentages and body muscle 
percentages. 

Findings: The ILM + MR group demonstrated the most significant improvements in weight (-14.43 kg), BMI (-5.54), and waist circumference (-7.41 
inches) at 52 weeks (p < 0.001), alongside increased muscle mass (+2.33%) and reduced fat mass (-7.54%) [1,2]. The ILM-only group achieved moderate 
improvements, while the control group exhibited negligible or adverse changes [2]. These results underscore the enhanced effectiveness of combining ILM 
with MR compared to ILM alone. 

Originality/Value: This study provides robust evidence supporting the integration of intensive lifestyle modification with or without meal replacements 
during the first 8 weeks programs for sustained weight loss and improved body composition. The findings contribute to the development of practical, scalable 
strategies for addressing obesity in public health settings, particularly in resource-limited environments. 
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type 2 diabetes, cardiovascular diseases, and psychological 
disorders, making its management a critical health priority [2,3]. 

Lifestyle modification, including dietary changes, increased 
physical activity, and behavioral interventions (group therapy), is 
the cornerstone of obesity management [4]. However, adherence 
to these programs remains a challenge due to cultural, social, 
and economic barriers, particularly in resource-limited settings 
[2,5]. The incorporation of meal replacements (MRs) into 
lifestyle modification programs has shown promise in enhancing 
adherence by simplifying dietary adjustments and providing 
controlled caloric intake [1,3]. Studies have demonstrated the 
efficacy of MRs in achieving greater weight loss and improved 
metabolic profiles when combined with lifestyle changes [6,7]. 

This study evaluates the effectiveness of intensive lifestyle 
modification (ILM) alone and in combination with meal 
replacements in achieving sustainable weight loss and 
improving body composition. By investigating outcomes over a 
52-week period, this research provides insights into the potential 
for integrating ILM and MR interventions into public health 
strategies, addressing a significant gap in obesity management 
literature [1,3]. 
 
Materials and Methods 
Study Design 
This study employed a retrospective cohort design to assess the 
effectiveness of intensive lifestyle modification (ILM) alone and 
in combination with meal replacement (MR) in obese individuals. 
Data were collected from a structured intervention conducted 
between 2022 and 2023. Participants were assigned to one of three 
groups: ILM + MR, ILM-only, and a non-ILM control group. 
Anthropometric and metabolic data were obtained at baseline, 8 
weeks, and 52 weeks. Ethical approval was granted by the relevant 
institutional review boards prior to the study [1,2]. 
 
Study Participants 
The study enrolled 702 participants aged 18–80 years with 
obesity defined as a body mass index (BMI) ≥25 kg/m² or central 
obesity with waist circumferences exceeding 90 cm for men and 
80 cm for women [1,4]. Exclusion criteria included preexisting 
chronic diseases, ongoing use of medications affecting weight, 
pregnancy, breastfeeding, and participation in other weight loss 
programs [2,4]. Participants were allocated evenly across the 
three groups (1:1:1 ratio). 

Baseline demographic data revealed comparable distributions of 
age, sex, and BMI across groups, ensuring minimal confounding 
from initial differences [6]. Key characteristics included a 
mean baseline BMI of 26.85 kg/m² (SD = 5.36) and waist 
circumference of 35.7 inches (SD = 5.5) across all groups [2,7]. 
 
Interventions
Group 1: Intensive Lifestyle Modification with Meal 
Replacement 
Participants in the ILM + MR group received structured 
nutritional counseling combined with meal replacements (MR). 
The MR product, a soy-based formula providing 220 kcal 
per serving, was consumed twice daily in the first 8 weeks, 
replacing breakfast and dinner [1,7]. Counseling sessions 
emphasized balanced dietary intake, incorporating high fiber 

and low glycemic index foods to complement the MRs [4,6,8]. 
Behavioral modification techniques, including self-monitoring, 
goal setting, and motivational group therapy, were implemented 
to enhance adherence [2,9]. 

Physical activity recommendations included slow walking for 
10 minutes after breakfast and 5 minutes after lunch and dinner 
in the first 8 weeks then along with self-stretching the body 
every 1 hour [1,8]. Stress management and sleep hygiene were 
also integral components of the intervention, fostering holistic 
lifestyle changes [10,11]. 
 
Group 2: Intensive Lifestyle Modification Only 
The ILM-only group followed a similar protocol, excluding the use 
of meal replacements. Nutritional counseling sessions focused on 
maintaining a balanced diet with controlled caloric intake, tailored 
to individual needs [4,6]. Participants were encouraged to limit 
processed foods, added sugars, and saturated fats while increasing 
their consumption of vegetables and lean protein [2,10]. 

Physical activity and behavioral modification techniques 
mirrored those in the ILM + MR group, aiming to create 
sustainable habits [1,5]. Stress reduction and sleep optimization 
strategies were also included [9,11]. 
 
Group 3: Control Group 
Participants in the control group did not receive structured 
interventions. They were provided with general advice on 
healthy living but did not engage in the supervised ILM protocol 
or receive meal replacements [4,10]. 
 
Outcome Measures Anthropometric and Metabolic Indicators 
The primary outcomes were changes in body weight, waist 
circumference, BMI and secondary outcomes were changes in 
body composition, including visceral fat, fat mass and muscle 
mass, assessed at baseline, 8 weeks, and 52 weeks. Weight 
was measured using a calibrated digital scale, and BMI was 
calculated as weight (kg) divided by height (m²) [2,6]. Waist 
circumference was measured at the midpoint between the lowest 
rib and the iliac crest. Fat mass and muscle mass percentages 
were determined using bioelectrical impedance analysis, which 
provided insights into body composition changes [2,7]. 
 
Data Collection and Follow-Up 
Baseline data were collected according to the participant data 
recording form in Google form by collecting retrospective data 
and check body composition 4 times at baseline and at 2, 4, 8, 
and 52 weeks. The tools used include the Omron body fat meter, 
model HBF-375 or the Omron body fat meter, model HBF-
702T. All measurements were conducted by trained healthcare 
professionals to ensure consistency and accuracy [6,3]. 

Participants were contacted regularly through phone calls 
and online consultations to encourage adherence and monitor 
progress [10,11]. 
 
Statistical Analysis 
Descriptive statistics, including means and standard deviations, 
were calculated for continuous variables, while frequencies and 
percentages were used for categorical data [2,3]. Differences 
between groups were analyzed using one-way ANOVA for 
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normally distributed variables and Kruskal-Wallis tests for non-
normal distributions. 

Paired t-tests assessed within-group changes over time, and 
post hoc pairwise comparisons with Bonferroni corrections 
identified significant differences between groups [1,8]. Relative 
risk reductions for metabolic outcomes were calculated using 
logistic regression models [3,12]. 

Propensity score matching was performed to adjust for baseline 
imbalances in demographic variables such as age, sex, and BMI 
[1,10]. All analyses were conducted using SPSS version 28, with 
statistical significance set at p < 0.05 [6]. 

Results 
Participant Characteristics 
The study enrolled 702 participants evenly distributed across 
three groups: ILM + MR (n = 230), ILM-only (n = 229), and 
the control group (n = 219). Participants were predominantly 
female, with women comprising 78.3% of the ILM + MR group, 
81.2% of the ILM-only group, and 79.5% of the control group. 
The mean age was comparable across groups: 43.6 years in the 
ILM + MR group, 46.21 years in the ILM-only group, and 41.42 
years in the control group. Baseline BMI values were 26.85 (SD 
= 5.36), 27.58 (SD = 5.12), and 25.14 (SD = 4.90), respectively. 
Waist circumferences followed a similar pattern, with mean 
values of 35.7 inches, 36.66 inches, and 33.98 inches [2]. 

This demographic and anthropometric consistency among 
groups ensured comparability for evaluating the interventions' 
outcomes. Importantly, baseline measurements indicated that all 
groups met the inclusion criteria of obesity, either by BMI or 
waist circumference standards [1,6]. 
 
Table 1: Baseline characteristics of study participants 

Baseline 
Characteristics*

Intervention 
ILM+MR 

(230) 

Intervention 
ILM (229) 

Control 
(219) 

Sex    
Female 180 (78.3) 186 (81.2) 174 (79.5) 
Male 50 (21.7) 43 (18.8) 45 (205) 
Age (years)    
Mean±SD 43.6±10.26 46.21±12.72 41.42±14.7 
(min-max) (18-71) (18-75) (19-77) 
Body weight (kg)     
Mean±SD 69.31 16.31 71.64 16.1 65.02 15.41 

(min-max) 43-172 42-156 43-127 
Body mass index 
(kg/m2) 
Mean±SD 26.85 5.4 27.58 5.12 25.14 4.9 
(min-max) 24-56 24-48 24-43 
Waist circumference 
(inch) 
Mean±SD 35.7 5.5 36.6 4.4 33.9 4.7 
(min-max) 32-62 32-56 32-47 
Blood group 
A 50 (21.7) 48 (21) 29 (13.2) 
B 71 (30.9) 58 (25.3) 74 (33.8) 
O 98 (42.6) 106 (46.3) 100 (45.7) 
AB 11 (4.8) 17 (7.4) 16 (7.3) 

SD Standard deviation
* No statistically significant differences were observed between 
the intervention and control groups regarding all baseline 
characteristics (p-value > 0.05) 
 
Anthropometric and Body Composition Changes Primary 
Outcomes at 8 Weeks 
The ILM + MR group demonstrated significant improvements 
across all metrics compared to the other groups. Mean weight 
decreased by 7.58 kg (p < 0.001), while BMI reduced by 2.94 
units. Waist circumference dropped by 4.37 inches, and visceral 
fat decreased by 3.51 units. Muscle mass increased by 1.88%, 
emphasizing the preservation of lean mass despite weight loss 
[2,6]. 

The ILM-only group also experienced notable reductions, with 
mean weight loss of 6.96 kg, BMI reduction of 2.68, and a waist 
circumference decrease of 3.52 inches. Muscle mass increased 
by 1.22%, reflecting a beneficial composition shift. However, 
the magnitude of changes was less pronounced than in the ILM 
+ MR group [2,5]. 

In contrast, the control group exhibited negligible improvements. 
Weight increased slightly (+0.34 kg), waist circumference 
rose marginally (+0.086 inches), and BMI remained virtually 
unchanged (+0.14). Fat mass and visceral fat increased 
slightly, with muscle mass decreasing by 1.92%, highlighting 
the deterioration of body composition without structured 
interventions [2]. 

Table 2: Comparing outcome measurements between the intervention group and control group at start periods 

Group n Mean S.D. p-value
Mean Difference

ILM Control
Body weight (kg) 
ILM+MR 230 69.31 16.51 <0.001 -2.33 (p = 0.266) 4.29 (p = 0.013) 
ILM 229 71.64 16.1  - 6.62 (p <0.001) 
Control 219 65.02 15.41  - - 
Waist (inch) 
ILM+MR 224 35.7 5.5 <0.001 -0.95 (p = 0.098) 1.73 (p = 0.001) 
ILM 229 36.66 4.4  - 2.68 (p <0.001) 
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Control 219 33.98 4.76  - - 
Body mass index (kg/m2) 
ILM+MR 230 26.85 5.36 <0.001 -0.74 (p = 0.273) 1.71 (p = 0.001) 
ILM 229 27.58 5.12  - 2.45 (p <0.001) 
Control 219 25.14 4.9  - - 
Visceral fat 
ILM+MR 107 11.08 6.75 <0.001 -0.97 (p=0.517) 3 (p <0.001) 
ILM 70 12.05 6.92  - 3.97 (p <0.001) 
Control 219 8.08 5.71  - - 
% FAT 
ILM+MR 84 32.29 6.77 0.004 -0.84 (p=0.74) 1.99 (p=0.049) 
ILM 56 33.13 7.02  - 2.82 (p=0.012) 
Control 219 30.31 6.35  - - 
%Muscle 
ILM+MR 82 25 3.2 0.013 0.068 (p=0.993) -1.1 (p=0.043) 
ILM 58 24.93 4.06  - -1.16 (p=0.065) 
Control 219 26.1 3.5 - - 

Table 3: Comparing outcome measurements between the intervention group and control group at follow-up periods after 8 
weeks

Group n Mean S.D. p-value
Mean Difference

ILM Control
Body weight (kg) 
ILM+MR 227 61.88 14.48 0.056 -3.16 (p = 0.063) -2.99 (p = 0.245) 
ILM 221 65.04 14.64  - 0.17 (p = 0.996) 
Control 87 64.87 15.97  - - 
Waist (inch) 
ILM+MR 169 31.89 4.72 <0.001 -1.4 (p = 0.008) -2.26 (p = 0.001) 
ILM 214 33.29 4.16  - -0.86 (p = 0.299) 
Control 87 34.15 5.12  - - 
Body mass index (kg/m2) 
ILM+MR 227 23.96 4.69 0.023 -1.09 (p = 0.041) -1.27 (p = 0.088) 
ILM 228 24.28 6.28  - -1.75 (p = 0.954) 
Control 87 25.23 5.18  - - 
Visceral fat 
ILM+MR 76 7.27 5.65 0.389 -1.13 (p=0.565) -1.14 (p = 0.41) 
ILM 41 8.39 4.82  - -0.02 (p = 1) 
Control 87 8.41 6.11  - - 
% FAT 
ILM+MR 66 32.91 37.98 0.795 3.01 (p=0.804) 1.92 (p=0.867) 
ILM 36 29.9 7.41  - -1.09 (p=0.969) 
Control 87 30.99 6.5  - - 
%Muscle 
ILM+MR 65 26.98 3.55 0.19 0.61 (p=0.683) 1.08 (p=0.163) 
ILM 38 26.37 4.04  - 0.47 (p=0.782) 
Control 87 25.9 3.39  - - 

* p = p-value
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Secondary Outcomes at 52 Weeks 
Long-term follow-up revealed sustained benefits for both 
intervention groups. The ILM + MR group achieved the most 
substantial results, with mean weight loss of 14.43 kg, a BMI 
reduction of 5.54, and a waist circumference decrease of 7.41 
inches (p < 0.001). Fat mass reduced by 7.54%, and muscle mass 
increased by 2.33%, confirming the intervention’s effectiveness 
in improving body composition over time [2,7]. 

The ILM-only group maintained positive outcomes, though with 
smaller magnitudes than the ILM + MR group. Mean weight loss 
was 8.56 kg, BMI reduction was 3.25, and waist circumference 
decreased by 4.25 inches. 

Fat mass reduced by 4.45%, and muscle mass increased by 
1.91% [2,6]. 

The control group continued to show minimal progress. Weight 
remained largely unchanged (+0.35 kg), waist circumference 
increased slightly (+0.11 inches), and BMI showed a negligible 
rise (+0.14). Fat mass increased by 0.58%, and muscle mass 
saw an insignificant change (+0.014%). These results reinforce 
the ineffectiveness of unstructured advice for managing obesity 
[2,9]. 

Table 4: Comprehensive outcome measurements on the intervention group and control group at follow-up periods after 52 
weeks

Changes in body composition Mean Mean 
difference

S. D (Mean 
difference) 

95% confidence 
interval P-value

ILM+MR (230)
Body weight (kg) (n = 160) 	  
- Baseline 71.31 14.43 10.95 11.6-17.26 <0.001

- 52 weeks 56.89
Waist (inch) (n = 154) 
- Baseline 36.38 7.41 4.09 6.3-8.5 <0.001

- 52 weeks 28.97
Body weight (kg) (n = 147)
- Baseline 71.69 8.56 4.55 7.81-9.3 <0.001
- 52 weeks 63.13    
Waist (inch) (n = 143) 
- Baseline 36.82 4.25 2.1 3.9-4.59 <0.001 
- 52 weeks 32.57     
Body mass index (n = 147) 
- Baseline 27.64 3.25 3.66 2.66-3.84 <0.001 
- 52 weeks 24.39     
Visceral fat (n = 38) 
- Baseline 11.23 4.25 2.49 3.15-5.36 <0.001 
- 52 weeks 6.98     
%FAT (n = 30) 
- Baseline 32.27 4.45 2.78 2.84-6.06 <0.001 
- 52 weeks 27.82    
%Muscle (n = 30) 
- Baseline 26.32 -1.91 1.61 -2.85 – (-0.98) 0.001 
- 52 weeks 28.24    
ILM (229)
Control (219)
Body weight (kg) (n =97)
- Baseline 64.48 -0.35 2.24 -0.8 – 0.104 0.129
- 52 weeks 64.83    
Waist (inch) (n = 97) 
- Baseline 34.01 -0.11 1.74 -0.46 – 0.24 0.541 
- 52 weeks 34.11    
Body mass index (n = 97) 
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- Baseline 25.13 -0.14 0.85 -0.31 - 0.032 0.11
- 52 weeks 25.27    
Visceral fat (n = 97)
- Baseline 8.06 -0.33 0.88 -0.51 – (0.15) <0.001
- 52 weeks 8.39 
%FAT (n = 97)
- Baseline 30.52 -0.58 1.27 -0.84 – (0.32) <0.001
- 52 weeks 31.1    
%Muscle (n = 97) 
- Baseline 25.91 -0.014 1.45 -0.31 - 0.28 0.922
- 52 weeks 25.93 
Behavioral Adherence 

Adherence rates were highest in the ILM + MR group, where 94% of participants consistently followed dietary and physical 
activity recommendations. The simplicity of meal replacements facilitated compliance with caloric restrictions. The ILM-only 
group achieved an 87% adherence rate, with slightly more variability in caloric and activity tracking [2,5].
 
The control group struggled with adherence, as evidenced by inconsistent reporting and a 22% attrition rate by week 52. Participants 
frequently cited a lack of structured support as a barrier to sustained behavior change [1,9]. 
 
Between-Group Comparisons 
One-way ANOVA revealed statistically significant differences among the three groups at both 8 and 52 weeks for all primary 
outcomes. Post hoc pairwise comparisons showed that the ILM + MR group consistently outperformed the ILM-only group in 
weight loss, BMI reduction, and waist circumference improvement (p < 0.05). Both intervention groups demonstrated significantly 
better results than the control group across all metrics (p < 0.001) [1,6]. 
 
Table 5: Comparing outcome measurements between the intervention group and control group at follow-up periods at 52 
weeks

Group n Mean S.D. p-value
Mean Difference

ILM Control
Body weight (kg) 
ILM+MR 160 56.89 12.63 0.005 -6.25 (p = 0.019) -7.94 (p = 0.004) 
ILM 147 63.13 15.7  - -1.7 (p = 0.663) 
Control 97 64.83 15.28  - - 
Waist (inch) 
ILM+MR 154 28.97 2.53 <0.001 -3.6 (p < 0.001) -5.14 (p < 0.001)
ILM 143 32.57 4.63  - -1.54 (p = 0.029
Control 97 34.11 4.95  - - 
Body mass index (kg/m2) 
ILM+MR 160 21.97 3.85 <0.001 -2.42 (p = 0.006) -3.31 (p < 0.001) 
ILM 147 24.39 5.63  - -0.89 (p = 0.382) 
Control 97 25.27 5.01  - - 
Visceral fat 
ILM+MR 40 4.95 3.46 0.004 -2.47 (p=0.107) -3.44 (p = 0.002) 
ILM 38 7.42 5.63  - -0.97 (p = 0.612) 
Control 97 8.39 5.87  - - 
% FAT 
ILM+MR  36 25.43 6.34 <0.001 -2.58 (p=0.238) -5.67 (p < 0.001) 
ILM 30 28.01 6.43  - -3.06 (p=0.058) 
Control 97 31.1 6.43  - - 
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%Muscle 
ILM+MR 37 21.17 2.97 0.035 -3.04 (p=0.928) 1.25 (p=0.136) 
ILM 30 27.48 3.62  - 1.55 (p=0.036) 
Control 97 25.93 3.41  - - 

* p = p-value

Attrition and Limitations 
Attrition rates were lowest in the ILM + MR group (6%) compared 
to the ILM-only group (10%) and the control group (18%). 
Participants in the ILM + MR group cited greater satisfaction with 
the structured protocol and meal replacements, which simplified 
adherence to dietary goals. The ILM-only group faced challenges 
related to self-managed dietary changes, while the control group 
lacked sufficient motivation and accountability [2,10]. 
 
Discussion 
This study highlights the significant impact of intensive lifestyle 
modification (ILM), particularly when combined with meal 
replacements (MR), on weight loss and body composition in 
obese individuals. Among the three groups, the ILM + MR group 
achieved the most substantial reductions in weight (-14.43 kg), 
BMI (-5.54), and waist circumference (-7.41 inches) over 52 
weeks. These findings were statistically significant compared to 
both the ILM-only and control groups (p < 0.001). Furthermore, 
the ILM + MR group demonstrated notable improvements in 
body composition, with a 7.54% reduction in fat mass and a 
2.33% increase in muscle mass. These results underscore the 
effectiveness of combining MR with ILM to achieve meaningful 
and sustainable changes in body composition and metabolic 
health [1,2]. 

The ILM-only group also showed considerable improvements, 
although the changes were less pronounced than in the ILM 
+ MR group. Weight loss averaged 8.56 kg, accompanied by 
reductions in BMI (-3.25) and waist circumference (-4.25 
inches). Fat mass decreased by 4.45%, and muscle mass 
increased by 1.91%, reflecting the benefits of structured lifestyle 
interventions even without MR. In contrast, the control group 
exhibited negligible progress, with slight increases in fat mass 
and waist circumference, and a reduction in muscle mass. These 
outcomes highlight the limited effectiveness of unstructured 
lifestyle advice in combating obesity and further emphasize the 
need for guided interventions [1,2]. 

The observed superiority of the ILM + MR intervention aligns 
with previous studies demonstrating the efficacy of MR in 
simplifying caloric control and enhancing dietary adherence. 
Davis et al. (2010) and other researchers have reported similar 
findings, showing that MR can enhance the effectiveness 
of lifestyle interventions by reducing decision fatigue and 
providing a convenient, controlled source of nutrition [7,5]. 
The preservation and even enhancement of muscle mass in 
the ILM + MR group are particularly notable, as muscle mass 
plays a critical role in metabolic health and long-term weight 
maintenance [5,3]. 

Sustainability of weight loss is a critical aspect of obesity 
management. At 52 weeks, both intervention groups maintained 
their improvements, with the ILM + MR group continuing to 

show the most substantial benefits. This long-term success 
can be attributed to the structured nature of the intervention, 
which included behavioral support, dietary guidance, and 
physical activity. Meal replacements also played a pivotal role 
in maintaining adherence by simplifying dietary requirements. 
These findings underscore the importance of comprehensive 
and sustained support in achieving long-term success in weight 
management [2,10]. 

From a public health perspective, the implications of this study 
are significant. The combination of ILM and MR represents 
a scalable and practical approach to addressing obesity, 
particularly in resource-limited settings. In countries like 
Thailand, where obesity prevalence is among the highest in 
Asia, integrating MR into ILM programs could provide a cost-
effective solution to reduce the burden of obesity and its related 
comorbidities. Furthermore, the potential for cultural adaptation 
of MR formulations makes this approach highly versatile. Public 
health policies should focus on subsidizing meal replacements 
and expanding access to structured ILM programs to combat the 
obesity epidemic effectively [1,6]. 

The study's strengths include its robust sample size, which 
enhances the statistical power of the findings, and its longitudinal 
design, which allows for an evaluation of long-term outcomes. 
The inclusion of a control group provides a baseline for assessing 
the effectiveness of structured interventions. Additionally, the 
comprehensive approach to ILM, which incorporates dietary, 
physical, and behavioral components, addresses multiple facets 
of obesity, contributing to the intervention's success [2,9]. 

However, the study has several limitations. The retrospective 
design introduces potential biases related to data completeness 
and participant recall. While efforts were made to mitigate 
these limitations, a prospective randomized controlled trial 
would provide stronger evidence. Additionally, reliance on 
meal replacements may limit generalizability to populations 
where such products are unavailable or culturally inappropriate. 
Future research should explore culturally tailored MR options 
to enhance acceptance and adherence in diverse settings [1,5]. 
The study's geographic focus on Thailand may also limit the 
applicability of findings to other regions with different dietary 
patterns, healthcare systems, and socioeconomic factors. 

Future research should build on these findings by conducting 
randomized controlled trials to validate the effectiveness of the 
ILM + MR intervention. Exploring the cost-effectiveness of such 
programs would provide valuable insights for policymakers, 
particularly in low- and middle-income countries. Additionally, 
investigating the impact of ILM + MR on quality of life, 
psychological well-being, and obesity-related comorbidities 
could further strengthen the evidence base for integrating these 
programs into public health strategies [10,3,12]. 
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Conclusion 
In conclusion, this study demonstrates the effectiveness 
of combining intensive lifestyle modification with meal 
replacements in achieving significant weight loss, improving 
body composition, and sustaining metabolic benefits over 
time [1,2,5]. The ILM + MR intervention offers a scalable 
and practical solution for addressing obesity, particularly 
in resource-constrained environments. By integrating these 
programs into public health initiatives, policymakers can make 
substantial progress in mitigating the global obesity epidemic 
and its associated health burdens [13-30].
 
Ethical Considerations 
This study was reviewed and approved by The Ubon 
Ratchathani University Ethics Committee for Human Research. 
(approval number: UBU-REC-103/2567). The study followed 
ethical principles outlined in the Declaration of Helsinki. 
Confidentiality and anonymity of participant information were 
ensured throughout the study. 

Authors’ Contributions
NV led the study design and proposal development, conducted 
the research, analyzed and interpreted the data, and drafted the 
manuscript. SI supported study design and proposal preparation, 
and contributed to data collection and interpretation. RJ and SH 
contributed to study design and data collection. CS provided 
guidance on study conception and proposal development

Acknowledgements
The authors acknowledge the ILM+MR research team for their 
central role in ensuring high-quality data acquisition, precise 
monitoring, and the methodological rigor that underpins this 
study. We further extend our appreciation to the consultants, 
group-therapy facilitators, and operational staff whose 
coordinated efforts preserved the integrity of long-term follow-
up. Finally, we thank all participating families whose sustained 
engagement enabled the generation of meaningful longitudinal 
insights.

Funding
This study was supported by Fitter Limited Partnership, Chiang 
Mai, Thailand. 
 
Competing interests
The authors declare no competing interests. 
 
References 
1.	 Franz MJ, VanWormer JJ, Crain AL, Boucher JL, Histon T, 

et al. Weight-loss outcomes: A systematic review and meta-
analysis of weight-loss clinical trials with a minimum 1-year 
follow-up. Journal of the American Dietetic Association. 
2007. 107: 1755-1767. 

2.	 Heymsfield SB, van Mierlo CAJ, van der Knaap HCM, Heo 
M, Frier HI. Weight management using a meal replacement 
strategy: Meta and pooling analysis from six studies. 
International Journal of Obesity. 2003. 27: 537-549. 

3.	 Mottillo S, Filion KB, Genest J, Joseph L, Pilote L, et al. The 
metabolic syndrome and cardiovascular risk: A systematic 
review and meta-analysis. Journal of the American College 
of Cardiology. 2010. 56: 1113-1132. 

4.	 Jensen MD, Ryan DH, Apovian CM, Ard JD, Comuzzie 
AG, et al. 2013 AHA/ACC/TOS’S guideline for the 
management of overweight and obesity in adults: A report 
of the American College of Cardiology/American Heart 
Association Task Force on Practice Guidelines and The 
Obesity Society. Circulation. 2014. 129: S102-S138. 

5.	 MacLean PS, Wing RR, Davidson T, Epstein L, Goodpaster 
B, et al. NIH working group report: Innovative research to 
improve maintenance of weight loss. Obesity. 2015. 23: 7-15. 

6.	 Johnston BC, Kanters S, Bandayrel K, Wu P, Naji F, et al. 
Comparison of weight loss among named diet programs 
in overweight and obese adults: A meta-analysis. JAMA. 
2014. 312: 923-933.

7.	 Lean MEJ, Leslie WS, Barnes AC, Brosnahan N, Thom G, 
et al. Primary care-led weight management for remission 
of type 2 diabetes (DiRECT): An open-label, cluster-
randomised trial. The Lancet. 2018. 391: 541-551. 

8.	 Kreider RB, Wilborn CD, Taylor L, Campbell BI, Almada 
AL, et al. ISSN exercise & sport nutrition review: Research 
& recommendations. Journal of the International Society of 
Sports Nutrition. 2010. 7: 7. 

9.	 Look AHEAD Research Group. Eight-year weight losses 
with an intensive lifestyle intervention: The Look AHEAD 
study. 2014.

10.	 Mann T, Tomiyama AJ, Westling E, Lew AM, Samuels B, et 
al. Medicare’s search for effective obesity treatments: Diets 
are not the answer. American Psychologist. 2007. 62: 220-
233. 

11.	 Martin CK, Bhapkar M, Pittas AG, Pieper CF, Das SK, 
et al. Effect of calorie restriction on mood, quality of life, 
sleep, and sexual function in healthy nonobese adults: 
The CALERIE 2 randomized clinical trial. JAMA Internal 
Medicine. 2016. 176: 743-752.

12.	 Nackers LM, Ross KM, Perri MG. The association between 
rate of initial weight loss and long-term success in obesity 
treatment: Does slow and steady win the race? International 
Journal of Behavioral Medicine. 2010. 17: 161-167. 

13.	 Anderson JW, Conley SB. One-hundred-pound weight 
losses with an intensive behavioral program: Changes 
in risk factors in 118 patients with long-term follow-up. 
American Journal of Clinical Nutrition. 2007. 86: 301-307. 

14.	 Astrup A, Raben A. The role of higher protein diets in weight 
control and obesity-related comorbidities. International 
Journal of Obesity. 2015. 39: 721-726. 

15.	 Bays HE, McCarthy W, Christensen S, Tondt J, Karjoo 
S, et al. Obesity Algorithm eBook. Obesity Medicine 
Association. 2021.

16.	 Berkowitz RI, Wadden TA, Gehrman CA, Bishop-Gilyard 
CT, Moore RH, et al. Meal replacements in the treatment of 
adolescent obesity: A randomized controlled trial. Obesity. 
2011. 19: 1193-1199. 

17.	 Berkowitz RI, Wadden TA, Tershakovec AM, Cronquist 
JL. Behavior therapy and sibutramine for the treatment of 
adolescent obesity: A randomized controlled trial. JAMA. 
2003. 289: 1805-1812. 

18.	 Davis LM, Coleman CD, Kiel J, Rampolla J, Hutchisen T, 
et al. Efficacy of a meal replacement diet plan compared 
to a food-based diet plan after a period of weight loss 
and weight maintenance: A randomized controlled trial. 
Nutrition Journal. 2010. 9: 11. 



Copyright © Nawinda Vanichakulthada, et al.

Open Access J Clin Path Res, 2025

 Volume 1 | Issue 2

www.oaskpublishers.com Page: 9 of 9

Copyright: © 2025 Nawinda Vanichakulthada, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

19.	 Delahanty LM, Nathan DM. Implications of the diabetes 
prevention program and Look AHEAD clinical trials for 
lifestyle interventions. Journal of the American Dietetic 
Association. 2008. 108: S66-S72. 

20.	 Ditschuneit HH, Flechtner-Mors M, Johnson TD, Adler G. 
Metabolic and weight-loss effects of a long-term dietary 
intervention in obese patients. American Journal of Clinical 
Nutrition. 1999. 69: 198-204. 

21.	 Dombrowski SU, Knittle K, Avenell A, Araujo-Soares V, 
Sniehotta FF. Long term maintenance of weight loss with 
non-surgical interventions in obese adults: Systematic 
review and meta-analyses of randomised controlled trials. 
BMJ. 2014. 348: g2646. 

22.	 Flechtner-Mors M, Ditschuneit HH, Johnson TD, Suchard 
MA, Adler G. Metabolic and weight loss effects of long-
term dietary intervention in obese patients: Four-year 
results. Obesity Research. 2000. 8: 399-402. 

23.	 Foster GD, Wyatt HR, Hill JO, McGuckin BG, Brill C, et 
al. Randomized trial of a low-carbohydrate diet for obesity. 
New England Journal of Medicine. 2003. 348: 2082-2090. 

24.	 Miller GD, Gillingham LG. Weight management practices 
for the prevention and treatment of metabolic syndrome. 
Nutrition Today. 2015. 50: 120-126. 

25.	 Racette SB, Deusinger SS, Deusinger RH. Obesity: 
Overview of prevalence, etiology, and treatment. Physical 
Therapy. 2003. 83: 276-288. 

26.	 Ryan DH, Yockey SR. Weight loss and improvement in 
comorbidity: Differences at 5%, 10%, and 15% weight loss. 
Current Obesity Reports. 2017. 6: 187-194. 

27.	 Thomas DM, Bouchard C, Church T, Slentz C, Kraus WE, 
et al. Why do individuals not lose more weight from an 
exercise intervention at a defined dose? An energy balance 
analysis. Obesity Reviews. 2012. 13: 835-847. 

28.	 Wadden TA, Bray GA. Handbook of obesity treatment (3rd 
ed.). Guilford Press. 2018.

29.	 Wing RR, Phelan S. Long-term weight loss maintenance. 
American Journal of Clinical Nutrition. 2005. 82: 
222S-225S. 

30.	 Wolfe BM, Kvach E. Postprandial triglycerides, exercise, 
and obesity. Clinical Chemistry. 2010. 56: 696-701.


