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ABSTRACT 

Background: Childhood obesity is a major global health concern with long-term implications. Early intervention 

programs (EIPs) have been developed to address this problem, emphasizing nutrition, physical activity, and 

behavior change. However, the comparative effectiveness of different types of EIPs remains unclear. 

Objectives: The aim of this study was to compare the effectiveness of several EIPs to reduce Body Mass Index 

(BMI), improve dietary habits, and increase physical activity among children 4 to 12 years of age. 

Methods: This comparative study was conducted in schools and pediatric clinics in Lahore, Pakistan from February 

2023 to June 2024. The current study included 550 children diagnosed with obesity who were selected using 

stratified random sampling. Participants had different types of EIPs including nutrition education, physical activities 

and behavioral counseling. Data on BMI, dietary habits and physical activity were collected before and after the 

interventions. SPSS version 27.0 was employed, Paired t tests, ANOVA and logistic regression were used to control 

for confounding variables, such as age and socioeconomic status. 

Results: Mean BMI was significantly reduced in all groups and had the largest reductions in programs exceeding 

16 weeks (mean reduction of 1.4 units, p<0.001). Change in behavioral included increased fruit and vegetable intake 

(from 38% to 74%, p < 0.01) and reduced sugary beverage uptake (from 58% to 35%, p < 0.01). Program duration 

and parental involvement were significant predictors of success. 

Conclusions: Early intervention programs effectively reduce obesity metrics among children, with longer duration 

and parental involvement being key factors for success. These findings highlight the need for sustained, 

comprehensive programs to combat childhood obesity. 

Keywords: Childhood obesity, early intervention, comparative study, BMI reduction, nutrition education, physical 

activity, parental involvement, obesity prevention. 
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INTRODUCTION 

Obesity is one of the biggest childhood disease, 

which has recently increased dramatically on a 

global level, has a catastrophic impact on the 

health of millions of children, and causes a 

great burden to healthcare services[1]. 

Childhood obesity has more than tripled in 

many countries since 1975 and current figures 

indicate that more than 340 million children and 

adolescents are overweight or obese[2]. This 

disturbing development has significant 

implications on the future prevalence of chronic 

diseases such as type 2 diabetes, cardiovascular 

diseases and numerous types of cancer, which 

are emerging in younger generations. 

Childhood obesity is a complex, multifactorial 

condition influenced by genetic, 

environmental, and behavioral factors [3]. 

Some of the known contributors are: low 

physical activity, high caloric intake, socio-

economic constraints that define food choices 

and accessibility to physical activity. Obesity 

during childhood results in health problems 

other than physical including psychological 

health, academic performance, and social life. 

Obese children are more likely to be bullied, 

develop low self-esteem, and be depressed 

because of their obesity, which make them 

adopt unhealthy lifestyle and gain more 

weight[4]. In response to this growing crisis, 

early intervention programs have been 

established for dealing with obesity factors in 

children. They are commonly based on the 

principles of nutrition education and behavior 

change for enhancing healthier diet, physical 

activity and other aspects of life[5]. The 

underlying assumption is that, if a child is 

supported and directed during the critical 

periods of his or her life, obesity will not 

develop together with its detrimental effects on 

health. However, the efficacy of these 

interventions has remained questionable and 

inconclusive in the literature[6, 7].  A few of 

these researches have shown that EIPs can 

reduce BMI and other health related aspects to 

great improvements while other researches 

have only shown small or short-term 

improvements. Such differences could be as a 

result of variations in the type of programs that 

were implemented, the duration of the 

programs and the intensity of the programs 

among other factors and differences in the 

population samples that were used in the 

studies[8]. Also, the issue of sustainability of 

the benefits that stem from these programs 

remains paramount since the kids usually gain 

weight back as soon as the program was 

over[9]. The objective of the current study was 

to expand the existing knowledge on childhood 

obesity by assessing the effectiveness of early 

intervention programs (EIPs) in real-world 

practice settings. Specifically, the study aimed 

to compare the effectiveness of various EIPs in 

reducing Body Mass Index (BMI), improving 

dietary habits, and increasing physical activity 

among children aged 4 to 12 years. The findings 

of this study were intended to inform future 

public health initiatives, guiding the 

development of interventions targeting 

childhood obesity and promoting better health 

outcomes for affected children[10]. 

MATERIALS AND METHODS 

The study employed a comparative design and 

was conducted across various schools and 

paediatric clinics in Lahore, Pakistan, from 

February 2023 to June 2024. A total of 550 

children, aged 4-12 years, participated in the 

study. The primary aim was to assess the 

efficacy of different early intervention 

programs (EIPs) in childhood obesity by 

comparing changes in Body Mass Index (BMI), 

dietary habits, and physical activity across 

groups receiving various types of interventions. 

Ethical approval was obtained from the 

institutional research committee 

(ERC/15A/2023), ensuring adherence to all 

ethical guidelines throughout the study. 

Stratified random sampling was used to select 

participants, which included children who had 
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undergone various types of EIPs designed to 

prevent obesity. They included components of 

nutrition education, physical activities and 

behavioral counseling. Inclusion criteria were 

participants between 4 and 12 years of age, 

obese, and without any chronic disease. 

Children who had not reached the age range 

specified, who were on medication that might 

affect their weight, or who had previously had 

weight loss surgery were excluded from the 

study. For this, data were collected over 16 

months where participants were measured for 

their BMI, dietary habit and physical activity 

level before and after the intervention. Self-

administered questionnaires were completed by 

participants either at program center or online. 

Demographic information, details on duration, 

frequency, and components of the intervention 

programs were collected from the 

questionnaire, along with comparative pre- and 

post-intervention data for BMI, diet and 

physical activity. Participants self-reported 

their height and weight and their BMI was 

calculated from those self-reported heights and 

weights which were cross checked against 

available medical records if possible. A power 

analysis was carried out to ascertain sample 

size, which would give the study sufficient 

power to detect differences in BMI and other 

outcomes between groups. For power of 0.80, 

effect size of 0.3 and alpha of 0.05, the 

minimum sample size was calculated to be 

approximately 500 participants. The study 

exceeded this requirement, with 550 

participants enrolled such that there would be 

adequate statistical power to detect meaningful 

differences in the target variables, in particular 

BMI.SPSS version 27.0 was used for statistical 

analysis. Demographic data and baseline 

characteristics were summarized using 

descriptive statistics (frequencies and 

percentages). Paired t tests and ANOVA were 

conducted to assess changes in BMI before and 

after the intervention by group and to assess 

differences in effectiveness between types of 

EIPs. Confounding variables such as age, 

gender, socioeconomic status, and family 

history of obesity were adjusted for by logistic 

regression analysis. All analyses were set at 

statistical significance p<0.05. Behavioural 

changes, such as increased fruit and vegetable 

intake, decreased consumption of sugary 

beverages, and enhanced physical activity 

levels, were also compared pre- and post-

intervention across groups. 

RESULTS  

A total of 550 participants completed the study, 

with a response rate of 91.7%. After excluding 

incomplete or inconsistent responses, the final 

sample consisted of 280 males (50.9%) and 270 

females (49.1%) with a mean age of 8.3 years 

(SD = 2.4). Participants were equally divided 

between urban (54%) and rural areas (46%). 

The baseline characteristics of the participants, 

including age distribution, gender, and region, 

are summarized in table-1. 

Table-1: Baseline characteristics of participants by age, gender, and region. 

Variable N (%) Mean Age (SD) Mean BMI (SD) 

Total Participants 550 (100%) 8.3 (2.4) 23.8 (3.4) 

Age Group (years) 
   

- 4-6 110 (20%) 5.2 (0.7) 23.5 (3.2) 

- 7-9 220 (40%) 8.1 (0.6) 23.7 (3.3) 

- 10-12 220 (40%) 11.1 (0.7) 24.1 (3.6) 

Gender 
   

- Male 280 (50.9%) 8.2 (2.3) 23.7 (3.3) 

- Female 270 (49.1%) 8.4 (2.5) 23.9 (3.5) 

Region 
   

- Urban 297 (54%) 8.4 (2.3) 23.6 (3.2) 

- Rural 253 (46%) 8.2 (2.5) 24.0 (3.6) 

 

https://dmlsjournal.com/index.php/January2024/issue/view/September-2024


Vol. 1 No. 7 (2024): DEVELOPMENTAL MEDICO-LIFE-SCIENCES                                                                           Fatima Tariq et al. 

_________________________________________________________________________________________________________ 

Page 51 of 54 
 
 
 

Paired t-tests indicated a significant reduction 

in mean BMI following the intervention. The 

overall mean BMI decreased from 23.8 (SD = 

3.4) to 22.7 (SD = 3.2) (p < 0.01). The extent of 

BMI reduction was closely related to the 

duration of the programs, as illustrated in   

table-2. Mixed model ANOVA confirmed that 

longer program durations led to more 

substantial BMI reductions (F = 9.45, p < 

0.001), with the greatest reductions seen in 

programs lasting over 16 weeks. 

Table-2: BMI changes by program duration. 

Program Duration Pre-Intervention BMI (Mean ± SD) Post-Intervention BMI (Mean ± SD) Mean BMI Change p-value 

< 12 weeks 23.9 ± 3.5 23.6 ± 3.3 -0.3 0.12 

12-16 weeks 23.7 ± 3.3 22.9 ± 3.1 -0.8 <0.01 

> 16 weeks 23.8 ± 3.4 22.4 ± 3.0 -1.4 <0.001 

 

The intervention also resulted in significant 

improvements in participants' dietary habits and 

physical activity levels. Behavioural changes 

were assessed through self-reported surveys, 

and the results are summarized in Table-3. 

There was a significant increase in the 

proportion of participants consuming more 

fruits and vegetables (from 38% to 74%, p < 

0.01) and a substantial decrease in the intake of 

sugary beverages (from 58% to 35%, p < 0.01). 

Similarly, physical activity levels improved, 

with 83% of participants reporting increased 

physical activity post-intervention compared to 

42% before (p < 0.001). 

Table-3: Behavioural changes pre- and post-intervention. 

Behavioural Changes Pre-Intervention (%) Post-Intervention (%) p-value 

Increased Fruit/Vegetable Intake 38% 74% <0.01 

Decreased Sugary Beverage Intake 58% 35% <0.01 

Increased Physical Activity 42% 83% <0.001 

Logistic regression was used to adjust for 

potential confounding variables, such as age, 

gender, socioeconomic status, and family 

history of obesity as shown in table-4. The 

analysis identified program duration (OR = 

1.47, p < 0.01) and parental involvement (OR = 

1.35, p = 0.03) as significant predictors of 

successful BMI reduction. Participants 

involved in longer-duration programs and those 

with greater parental engagement were more 

likely to experience significant reductions in 

BMI and improved lifestyle behaviours. 

Table-4: Logistic regression analysis for predictors of BMI reduction. 

Predictor Variable Odds Ratio (OR) 95% Confidence Interval (CI) p-value 

Program Duration 1.47 1.20 - 1.75 <0.01 

Parental Involvement 1.35 1.05 - 1.82 0.03 

Age 0.98 0.90 - 1.05 0.23 

Socioeconomic Status 1.12 0.95 - 1.30 0.15 

Family History of Obesity 1.20 0.98 - 1.45 0.08 

 

The results of this study suggest that early 

childhood intervention programs significantly 

reduce BMI and improve dietary and physical 

activity behaviours among children aged 4-12. 
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The most pronounced improvements were 

observed in longer-duration programs (>16 

weeks) and those involving higher levels of 

parental participation. The findings emphasize 

the importance of program length and intensity 

in achieving meaningful and sustained changes 

in childhood obesity prevention efforts. 

DISCUSSION 

The results of the present study support the use 

of early intervention in childhood obesity, 

suggesting that such programmes may help 

make a significant difference in BMI, food 

selection and physical activity[11]. The drastic 

decrease in BMI as witnessed in the current 

study affirms the hypothesis that structured and 

consistent behavior change may reduce obesity 

and complications that are related to it[12]. It is 

for this reason that longer and more intensive 

programs are more effective; the public must 

maintain the commitment to dietary and 

exercise modification.  It is also very 

encouraging to note the changes in dietary 

behavior and exercise which are key 

determinants in obesity prevention and 

control[13]. The decrease in the intake of 

sugary beverages and the increase in the 

consumption of fruits and vegetables are in 

concordance with goals of most health 

enhancement programs for children that seek to 

improve the dietary habits of the young 

population. Moreover, the trend of physical 

activity levels is in a line with the existing 

literature showing the relationship between 

physical exercise and weight control and health 

promoting behaviors among children[14]. 

Parental involvement as being a significant 

predictor to success therefore, underline the 

importance of family-based intervention in 

obesity prevention. Parents and caregivers are 

influential in children’s eating and physical 

activity behaviours and their engagement in 

intervention programs is a factor that may 

increase the effectiveness of interventions[15]. 

This implies that future interventions should 

include activities that will encourage parents to 

be involved and well informed so that they can 

support the children to adopt and sustain 

healthy behaviors.  Nevertheless, the results of 

this study suggest several important 

considerations which have to be discussed due 

to the limitations of the present research. The 

use of self-reported data for BMI and 

behavioral measures may therefore be prone to 

reporting bias albeit the objective nature of the 

data was confirmed[16, 17]. Furthermore, the 

cross-sectional study design also has its 

drawbacks in that it cannot allow the 

establishment of causality between the 

intervention and the outcomes that were noted. 

Further research in form of longitudinal studies 

that use randomized controlled designs are 

required to validate these observations and, in 

addition, to determine the durability of the 

effects[18].  Thus, the findings of the present 

research offer strong evidence for the utility of 

early intervention programmes in preventing 

childhood obesity. These results support the 

necessity for such programs to be extended to 

more schools, with a focus paid to the length of 

the program, its intensity and the role of 

parents[19]. Due to the persisting problem of 

childhood obesity, these findings provide 

relevant information to inform future public 

policies strategies for coping with the problem, 

for health care workers, and teachers to help 

children change their lifestyle for the better[20]. 

CONCLUSION 

The findings of this research strongly support 

the effectiveness of early childhood 

intervention programs (EIPs) in addressing 

obesity among children. The results highlight 

the importance of implementing these programs 

on a larger scale, with a particular focus on 

program duration, frequency, and active 

parental involvement, which were identified as 

key factors for success. Given the persistent 

nature of childhood obesity and its implications 
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for long-term health, these findings emphasize 

the need for sustained, comprehensive 

interventions. Expanding the reach of such 

programs can provide significant benefits, 

informing future public health strategies and 

guiding policymakers, healthcare professionals, 

educators, and parents in their efforts to combat 

childhood obesity. 

Funding: 

Nill 

Conflict of interest:  

No conflict of interest faced during or after the 

research. 

Authors Contribution:  

All authors contributed equally to the 

conception, design, data collection, analysis, 

and writing of this manuscript. 

Acknowledgment:  

We thank all participants and the staff for their 

support during the study. 

Data Availability:  

The datasets generated and analyzed during the 

study are available from the corresponding 

author on reasonable request. 

REFERENCES 

1. Pereira AR, Oliveira A. Dietary Interventions to 

Prevent Childhood Obesity: A Literature Review. 

Nutrients [Internet]. 2021; 13(10).doi: 10.3390/ 

nu13103447 

2. Vazquez CE, Cubbin C. Socioeconomic Status and 

Childhood Obesity: a Review of Literature from 

the Past Decade to Inform Intervention Research. 

Current Obesity Reports. 2020;9(4):562-70.doi: 

10.1007/s13679-020-00400-2 

3. Bawaked RA, Fernández-Barrés S, Navarrete-

Muñoz EM, González-Palacios S, Guxens M, 

Irizar A, et al. Impact of lifestyle behaviors in early 

childhood on obesity and cardiometabolic risk in 

children: Results from the Spanish INMA birth 

cohort study. Pediatric Obesity. 

2020;15(3):e12590.doi: 10.1111/ijpo.12590 

4. Allender S, Orellana L, Crooks N, Bolton KA, 

Fraser P, Brown AD, et al. Four-Year Behavioral, 

Health-Related Quality of Life, and BMI 

Outcomes from a Cluster Randomized Whole of 

Systems Trial of Prevention Strategies for 

Childhood Obesity. Obesity. 2021;29(6):1022-

35.doi: 10.1002/oby.23130 

5. Askie LM, Espinoza D, Martin A, Daniels LA, 

Mihrshahi S, Taylor R, et al. Interventions 

commenced by early infancy to prevent childhood 

obesity—The EPOCH Collaboration: An 

individual participant data prospective meta-

analysis of four randomized controlled trials. 

Pediatric Obesity. 2020;15(6):e12618.doi: 10.111 

1/ijpo.12618 

6. Tomayko EJ, Tovar A, Fitzgerald N, Howe CL, 

Hingle MD, Murphy MP, et al. Parent 

Involvement in Diet or Physical Activity 

Interventions to Treat or Prevent Childhood 

Obesity: An Umbrella Review. Nutrients 

[Internet]. 2021; 13(9).doi: 10.3390/nu13093227 

7. Iguacel I, Gasch-Gallén Á, Ayala-Marín AM, De 

Miguel-Etayo P, Moreno LA. Social 

vulnerabilities as risk factor of childhood obesity 

development and their role in prevention 

programs. International Journal of Obesity. 

2021;45(1):1-11.doi: 10.1038/s41366-020-00697-

y 

8. Lioret S, Campbell KJ, McNaughton SA, 

Cameron AJ, Salmon J, Abbott G, et al. Lifestyle 

Patterns Begin in Early Childhood, Persist and Are 

Socioeconomically Patterned, Confirming the 

Importance of Early Life Interventions. Nutrients 

[Internet]. 2020; 12(3).doi: 10.3390/nu12030724 

9. Vrijheid M, Fossati S, Maitre L, Márquez S, 

Roumeliotaki T, Agier L, et al. Early-Life 

Environmental Exposures and Childhood Obesity: 

An Exposome-Wide Approach. Environmental 

Health Perspectives. 2020;128(6):067009.doi: 

doi:10.1289/EHP5975 

10. Santos-Beneit G, Bodega P, Cos-Gandoy Ad, 

Miguel Md, Rodríguez C, Orrit X, et al. Effect of 

Time-Varying Exposure to School-Based Health 

Promotion on Adiposity in Childhood. Journal of 

the American College of Cardiology. 

2024;84(6):499-508.doi: doi:10.1016/j.jacc.2024. 

04.065 

11. Wyszyńska J, Ring-Dimitriou S, Thivel D, 

Weghuber D, Hadjipanayis A, Grossman Z, et al. 

Physical Activity in the Prevention of Childhood 

Obesity: The Position of the European Childhood 

Obesity Group and the European Academy of 

https://dmlsjournal.com/index.php/January2024/issue/view/September-2024


Vol. 1 No. 7 (2024): DEVELOPMENTAL MEDICO-LIFE-SCIENCES                                                                           Fatima Tariq et al. 

_________________________________________________________________________________________________________ 

Page 54 of 54 
 
 
 

Pediatrics. Frontiers in Pediatrics. 2020;8.doi: 

10.3389/fped.2020.535705 

12. Salam RA, Padhani ZA, Das JK, Shaikh AY, 

Hoodbhoy Z, Jeelani SM, et al. Effects of Lifestyle 

Modification Interventions to Prevent and Manage 

Child and Adolescent Obesity: A Systematic 

Review and Meta-Analysis. Nutrients [Internet]. 

2020; 12(8).doi: 10.3390/nu12082208 

13. Browne NT, Snethen JA, Greenberg CS, Frenn M, 

Kilanowski JF, Gance-Cleveland B, et al. When 

Pandemics Collide: The Impact of COVID-19 on 

Childhood Obesity. J Pediatr Nurs. 2021;56:90-

8.doi: 10.1016/j.pedn.2020.11.004 

14. Nally S, Carlin A, Blackburn NE, Baird JS, 

Salmon J, Murphy MH, et al. The Effectiveness of 

School-Based Interventions on Obesity-Related 

Behaviours in Primary School Children: A 

Systematic Review and Meta-Analysis of 

Randomised Controlled Trials. Children 

[Internet]. 2021; 8(6).doi: 10.3390/children8060 

489 

15. Chaudhary A, Sudzina F, Mikkelsen BE. 

Promoting Healthy Eating among Young People—

A Review of the Evidence of the Impact of School-

Based Interventions. Nutrients [Internet]. 2020; 

12(9).doi: 10.3390/nu12092894 

16. Qiao J, Dai L-J, Zhang Q, Ouyang Y-Q. A Meta-

Analysis of the Association Between 

Breastfeeding and Early Childhood Obesity. 

Journal of Pediatric Nursing. 2020;53:57-66.doi: 

10.1016/j.pedn.2020.04.024 

17. Kim MJ, Sung E, Choi EY, Ju YS, Park EW, 

Cheong YS, et al. Delphi Survey for Designing a 

Intervention Research Study on Childhood 

Obesity Prevention. Korean J Fam Med. 

2017;38(5):284-90.doi: 10.4082/kjfm.2017.38.5.2 

84 

18. Wen LM, Baur LA, Rissel C, Wardle K, Alperstein 

G, Simpson JM. Early intervention of multiple 

home visits to prevent childhood obesity in a 

disadvantaged population: a home-based 

randomised controlled trial (Healthy Beginnings 

Trial). BMC Public Health. 2007;7(1):76.doi: 

10.1186/1471-2458-7-76 

19. Manios Y, Androutsos O, Katsarou C, Iotova V, 

Socha P, Geyer C, et al. Designing and 

implementing a kindergarten-based, family-

involved intervention to prevent obesity in early 

childhood: the ToyBox-study. Obesity Reviews. 

2014;15(S3):5-13.doi: 10.1111/obr.12175 

20. Wen LM, Baur LA, Simpson JM, Xu H, Hayes AJ, 

Hardy LL, et al. Sustainability of Effects of an 

Early Childhood Obesity Prevention Trial Over 

Time: A Further 3-Year Follow-up of the Healthy 

Beginnings Trial. JAMA Pediatrics. 2015;169(6): 

543-51.doi:10.1001/jamapediatrics. 2015.0258 

 

------------------------------------------------------------------------------------------------------------------------------ -------------- 

This Article May be cited as: Tariq F, Tahir S, Gardezi SR, Sarwar M, Shahbaz MN, Riaz A. Assessing the Impact of 

Early Childhood Intervention Programs on Obesity Prevention: A comparative study: Role of Nutrition and Exercise 

in Childhood Obesity Prevention.  Dev Med Life Sci. 2024;1(7):48-54. doi: 10.69750/dmls.01.07.050. 

 

 

Publisher’s Note: 

Developmental Medico-Life-Sciences remains 

neutral with regard to jurisdictional claims in 

published maps and institutional affiliations. 

 

https://dmlsjournal.com/index.php/January2024/issue/view/September-2024
https://doi.org/10.1111/obr.12175

