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Background: Obesity and metabolic syndrome (MetS) have become major 

public health challenges globally, with rising prevalence across all age groups. 

Family-based clustering of overweight suggests a significant influence of both 

genetic and shared environmental factors. This study aimed to evaluate the 

association between parental overweight and the risk of overweight and 

metabolic syndrome in their children. 

Materials and Methods: This cross-sectional, family-based study was 

conducted among 200 families (n=600; fathers, mothers, and one child each). 

Anthropometric, blood pressure, and biochemical parameters were assessed. 

Overweight was classified using BMI cut-offs, and MetS was defined according 

to standard criteria. Correlation analysis, logistic regression, and prevalence 

estimates were used to evaluate intergenerational associations. 

Results: Mean BMI was 27.0 ± 3.5 kg/m² in fathers, 25.2 ± 3.2 kg/m² in 

mothers, and 21.8 ± 3.1 kg/m² in children. Overweight prevalence was 59.0% 

in fathers, 52.0% in mothers, and 31.0% in children, with MetS observed in 

32.5%, 27.0%, and 12.0%, respectively. Significant positive correlations were 

found between parental BMI and child BMI (father r=0.29, mother r=0.33, mean 

parental BMI r=0.37; all p<0.001). Children with two overweight parents had 

the highest overweight prevalence (54.8%) compared to those with one (21.6%) 

or no overweight parent (8.3%). Logistic regression confirmed a graded risk: 

OR 3.14 (95% CI: 1.01–9.8) for one overweight parent, and OR 12.2 (95% CI: 

4.1–36.2) for two overweight parents. 

Conclusion: Parental overweight strongly predicts child overweight and 

metabolic risk, emphasizing the importance of family-centered preventive 

strategies to mitigate the intergenerational cycle of obesity. 

Keywords: Obesity, metabolic syndrome, family-based study, parental 

overweight, childhood obesity. 
 

 

INTRODUCTION 
 

Obesity is one of the most significant public health 

challenges of the 21st century. According to the 

World Health Organization (WHO), more than 1.9 

billion adults worldwide were overweight in 2016, 

including over 650 million who were obese.[1] 

Parallel to this trend, childhood overweight and 

obesity have reached alarming levels, with over 340 

million children and adolescents aged 5–19 years 

affected globally.[2] This is particularly concerning, 

as obesity during childhood and adolescence is 

strongly associated with metabolic syndrome (MetS), 

type 2 diabetes, cardiovascular disease, and 

premature mortality.[3,4] 

The determinants of obesity are multifactorial, 

involving interactions between genetic 

predisposition, environmental exposures, and 

behavioral patterns. Among these, family context is 

especially important, as parents exert both genetic 

and environmental influence on their children’s 

health. Parents shape children’s dietary practices, 

attitudes toward physical activity, and lifestyle 

habits, which in turn affect body weight 
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trajectories.[5] Numerous studies have demonstrated 

significant parent–child correlations in body mass 

index (BMI), suggesting strong intergenerational 

transmission of overweight risk.[6] 

Parental obesity not only increases the likelihood of 

childhood overweight but also contributes to the 

clustering of metabolic risk factors in children. 

Metabolic syndrome, characterized by abdominal 

obesity, hypertension, dyslipidemia, and 

hyperglycemia, has been linked to parental 

overweight in several cohorts.[7] Furthermore, 

evidence indicates a dose–response relationship: the 

risk of obesity in children rises progressively when 

one parent is overweight and is highest when both 

parents are overweight.[8] These findings highlight 

the synergistic effects of genetic inheritance and 

shared family environments. 

India is experiencing a rapid nutrition transition, 

marked by increasing consumption of calorie-dense 

diets, reduced physical activity, and rising rates of 

obesity across age groups. Recent data from the 

National Family Health Survey (NFHS-5) report that 

nearly one in four Indian adults is overweight or 

obese, with rising prevalence also noted among 

adolescents and children.[9] Despite this, few family-

based studies in India have comprehensively 

examined the association between parental 

overweight and childhood obesity or metabolic 

syndrome. 

In this context, the present study was designed to 

investigate the relationship between parental 

overweight and obesity and the risk of overweight in 

children in a family-based cohort. By analyzing 

correlations between parental BMI and child BMI, 

and quantifying the impact of parental overweight 

status on child overweight risk, this study seeks to 

provide evidence relevant to intergenerational 

obesity transmission in Indian families. 

 

MATERIALS AND METHODS 
 

This cross-sectional study was conducted in the 

Department of General Medicine, Apollo Institute of 

Medical Sciences and Research, Hyderabad, in 

association with Department of Paediatrics, 

Maheshwara Medical College and Hospital, 

Patancheru from December 2024 to June 2025. A 

total of 200 families (n=200 fathers, n=200 mothers, 

and n=200 children aged 10-17 years; one child per 

family).  

Inclusion Criteria: Families with at least one 

biological child aged 10–17 years, both biological 

parents available for BMI assessment, children free 

from chronic illnesses like type-1 diabetes, 

congenital genetic disorders that could affect weight 

or metabolism and families willing to participate 

were included. 

Exclusion Criteria: Families with incomplete 

anthropometric data, children on long-term 

medications such as steroids, antiseizure medication, 

children with genetic abnormalities, parents with 

missing BMI values and families not willing to 

participate wee excluded.  

Written informed consent was obtained from all 

family members or head of the family. The study 

protocol was reviewed and approved by the 

institutional ethics committee. The demographic 

information of the family, anthropometric parameters 

of family members were recorded.  

Anthropometric measurements: Height, weight, 

waist circumference, and BMI were recorded using 

standardized procedures. 

Blood pressure: Measured in a seated position using 

a digital sphygmomanometer (mean of two readings). 

Biochemical analysis: Fasting blood samples were 

collected to estimate fasting glucose, triglycerides, 

and HDL cholesterol using standard enzymatic 

methods. 

Definitions 

a) Overweight (Adults): BMI ≥ 25 kg/m².[10] 

b) Overweight (Children): ≥85th percentile for age 

and sex using WHO growth charts.[11] 

c) Metabolic syndrome (Adults): Defined by IDF 

criteria.[12] 

d) Metabolic syndrome (Children): Pediatric proxy 

definition (≥3 of the following: high waist 

circumference, high BP, high TG, low HDL-C, 

high fasting glucose).[13] 

The collected data was analysed by using SPSS 

v26.0. Descriptive statistics was used to analyse 

continuous variables and represented in Mean and SD 

and categorical variables in frequency and 

percentages. Pearson’s correlation was used to 

correlate mean parental BMI and child BMI. 

Comparison of overweight categories was done by 

chi-square test. 

 

RESULTS 

 

The mean father BMI was 27.0 ± 3.5 kg/m², mother 

BMI 25.2 ± 3.2 kg/m², and child BMI 21.8 ± 3.1 

kg/m². Average waist circumference was 94.5 ± 8.2 

cm in fathers, 84.3 ± 7.6 cm in mothers, and 70.4 ± 

8.0 cm in children. Fasting glucose and lipid values 

fell within expected population ranges (Table 1). The 

Prevalence of overweight and metabolic syndrome in 

fathers was 118/200 (59.0%) and 32.5%., in mothers 

104/200 (52.0%) and 27.0% and in children 62/200 

(31.0%) and 12.0% respectively (Table 2). 

 

 
Graph 1: Scatterplot of mean parental BMI vs child 

BMI 
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Pearson correlation analysis demonstrated significant 

positive associations between parental BMI and child 

BMI. Father BMI correlated with child BMI (r = 0.29, 

p < 0.001), mother BMI showed a slightly stronger 

correlation (r = 0.33, p < 0.001), and the strongest 

correlation was observed with mean parental BMI (r 

= 0.37, p < 0.001) (Graph 1). 

Children with two overweight parents had the highest 

prevalence of overweight (54.8%), compared with 

21.6% for children with one overweight parent, and 

only 8.3% for those with neither parent overweight 

(Table 3). This gradient demonstrates a clear dose–

response relationship between parental overweight 

status and child overweight prevalence. 

Logistic regression confirmed a graded increase in 

child overweight risk based on parental overweight. 

Compared with children with no overweight parent, 

those with one overweight parent had 3.14 times 

higher odds (95% CI: 1.01–9.8, p = 0.048), and those 

with two overweight parents had 12.2 times higher 

odds (95% CI: 4.1–36.2, p < 0.001) of being 

overweight (Table 4). This emphasizes the strong 

influence of parental weight status on childhood 

overweight. 

 

Table 1: Baseline anthropometric and metabolic characteristics of participant families 

Parameter 
Fathers (n=200) 

Mean ± SD 

Mothers (n=200) 

Mean ± SD 

Children (n=200) 

Mean ± SD 

Age (In years) 45.2 ± 5.9 42.6 ± 5.4 13.8 ± 2.1 

Height (cm) 171.5 ± 6.3 158.2 ± 5.8 156.0 ± 7.2 

BMI (kg/m²) 27.0 ± 3.5 25.2 ± 3.2 21.8 ± 3.1 

Waist circumference (cm) 94.5 ± 8.2 84.3 ± 7.6 70.4 ± 8.0 

Systolic BP (mmHg) 132.6 ± 12.8 127.1 ± 11.2 116.4 ± 10.3 

Diastolic BP (mmHg) 84.7 ± 8.4 82.5 ± 7.8 75.3 ± 6.5 

Triglycerides (mg/dL) 162.8 ± 42.7 154.1 ± 38.9 132.5 ± 34.2 

HDL-C (mg/dL) 41.5 ± 8.1 47.2 ± 9.0 49.8 ± 8.5 

Fasting Glucose (mg/dL) 103.4 ± 12.5 96.8 ± 11.2 90.2 ± 9.4 

 

Table 2: Prevalence of overweight and metabolic syndrome 

Group 
Overweight 

Number (%) 

MetS 

Number (%) 

Fathers 118 (59.0%) 65 (32.5%) 

Mothers 104 (52.0%) 54 (27.0%) 

Children 62 (31.0%) 24 (12.0%) 

 

Table 3: Status of child overweight by parental overweight 

Number of Overweight Parents 
Families 

(n) 

Child Overweight 

n (%) 

0 48 4 (8.3%) 

1 79 17 (21.6%) 

2 73 40 (54.8%) 

 

Table 4: Logistic regression of child overweight on parental overweight 

Predictor OR (95% CI) p-value 

One parent overweight 3.14 (1.01-9.8) 0.048 

Two parents’ overweight 12.2 (4.1-36.2) <0.001 

 

DISCUSSION 

 

The present study corroborates prior research that 

underscores the notable correlation between parental 

overweight and the heightened risk of overweight in 

their offspring. A comprehensive review and meta-

analysis revealed that children with overweight or 

obese parents are almost twice as likely to experience 

overweight or obesity themselves when compared to 

children whose parents maintain a healthy weight.[14] 

The transmission across generations underscores the 

necessity of considering parental weight status within 

the framework of obesity prevention strategies. 

Kodagoda H et al. documented prevalence rates of 

child overweight, encompassing obesity, at 15.1% for 

3-year-olds, 29.1% for expectant mothers, and 53.5% 

for their partners. The influence of both parents' 

overweight and obesity on children's BMI is 

substantial, with the most pronounced correlation 

identified in mothers. The likelihood of a child being 

classified as OWOB was 2.88 (1.83-4.43) when both 

parents exhibited obesity, in contrast to situations 

where neither parent was obese.[15] A systematic 

review and meta-analysis revealed that parental 

engagement in childhood obesity interventions has a 

notable impact on BMI z-scores, levels of physical 

activity, screen time, and dietary self-efficacy, 

though it did not influence the percentage of body 

fat.[16] Mikkelsen Mari et al. identified a significant 

correlation between the body mass index and the 

obesity status of parents and their children. The 

probability of obesity in offspring escalated when the 

mother was obese (OR=3.44), when the father was 

obese (OR=3.74), and when both parents were obese 

(OR=6.01), in contrast to instances where both 

parents maintained a normal weight.[17] A 

comprehensive review and meta-analysis conducted 

by Lee JS et al. indicated that parental weight status 

significantly impacts the risk of childhood obesity, 

implying that parents may be pivotal in the 
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prevention of obesity among children.[18] A study 

grounded in empirical evidence conducted by Mei H 

et al. revealed that maternal weight status exerted a 

negligible impact on both fetal and child growth 

postnatally, whereas a notable yet modest effect from 

fathers was observed solely after birth.[19] 

 In addition to genetic determinants, the weight status 

of parents significantly impacts the health behaviors 

of their children. Offspring of parents with excess 

weight tend to display a propensity for inactive 

lifestyles and suboptimal eating practices, which can 

lead to the onset of obesity. A research investigation 

carried out in China revealed that offspring with both 

parents classified as overweight or obese exhibited 

increased probabilities of developing general, 

abdominal, and compound obesity, with odds ratios 

ascending to 4.04.[20] In a similar vein, studies 

conducted in Iran have indicated a heightened 

prevalence of childhood overweight in instances 

where one or both parents are classified as 

overweight.[21] The results underscore the necessity 

for strategies aimed at addressing familial behaviors 

to reduce the risk of childhood obesity. The 

significant occurrence of overweight individuals and 

metabolic syndrome identified in our research 

underscores the pressing necessity for public health 

initiatives aimed at the prevention and management 

of obesity. The significant correlation between the 

overweight status of parents and their children 

underscores the importance of interventions that 

focus on the family unit. Initiatives that involve both 

parents and children in the adoption of healthy 

lifestyle habits, such as a balanced diet, consistent 

physical activity, and the encouragement of a positive 

body image, tend to be more successful in the 

prevention and management of obesity.[22]  

Furthermore, it is imperative to consider societal 

elements such as the influence of food marketing, 

urban design that fosters physical activity, and the 

implementation of policies that enhance access to 

nutritious foods, as these are critical facets of a 

holistic approach to addressing the obesity crisis.[23] 

Although our study offers significant insights, it is 

cross-sectional in nature, which constrains our 

capacity to determine causality. Longitudinal studies 

are essential for a deeper comprehension of the 

temporal dynamics between parental and child 

overweight status, as well as for pinpointing crucial 

periods for intervention. Moreover, subsequent 

investigations ought to examine the influence of 

socioeconomic variables, cultural dynamics, and 

psychological dimensions in the intergenerational 

transfer of obesity.[24] Grasping these intricate 

influences can facilitate the customization of 

interventions to suit particular populations and 

contexts. 

 

CONCLUSION 

 

This family-based study demonstrates a strong 

intergenerational association between parental and 

child overweight, with risk rising substantially when 

both parents are overweight. The prevalence of 

obesity and metabolic syndrome in children closely 

paralleled parental trends, highlighting the combined 

influence of genetic predisposition and shared 

lifestyle behaviors. Correlation and regression 

analyses confirmed that parental BMI is a significant 

predictor of child BMI and overweight status. These 

findings underscore the urgent need for preventive 

strategies targeting entire families, rather than 

individuals, to break the cycle of obesity and reduce 

the future burden of metabolic syndrome and related 

chronic diseases. 
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