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Abstract 
Background: We aimed to investigate the factors that influence the prevalence of obesity and overweight in 
children in Jiroft, Kerman Province, Iran using tree regression analysis. 
 Methods: A cross-sectional study was conducted in 2024.  Children aged 2-6 years were selected from the 
kindergartens of Jiroft City by a stratified random sampling method. Parents' demographic information, the 
mother's health information during pregnancy, nutrition, and the child's lifestyle were obtained through a ques-
tionnaire. Children's BMI Z-score was measured. A decision tree model was built using the "rpart" package in 
R software (version 4.5.1). 
Results: Out of 1032 children aged 2-6 years, 51.0% (n=522) were girls. The factors affecting the BMI of chil-
dren include having a father weighing more than 89 kg, a high-income family, and a birth weight of less than 
3.1 kg. According to the regression model, mother's job (P-value=0.045), father's weight (P-value=0.002), and 
birth weight (P-value=0.013) were positively associated with higher child's BMI status. In contrast, daily vege-
table intake (P-value=0.044) was negatively associated with current BMI. 
Conclusion: Fathers' weight, family income, and vegetable intake are key factors influencing early childhood 
BMI in Jiroft. Targeted interventions should prioritize engaging fathers in weight management programs before 
and during their child’s formative years. Obesity prevention efforts must also address lifestyle behaviors in af-
fluent households through tailored nutritional counseling. Regular vegetable intake appears to have a protective 
effect, contributing to lower BMI in children. 
 

Keywords: Children; Obesity; Overweight; Iran 
 

 



Norouzi et al.: Influential Factors on the Prevalence of Childhood Obesity … 
 

Available at:    http://ijph.tums.ac.ir    163 

Introduction 
 
The prevalence of overweight and obesity among 
children is rising rapidly on a global scale (1). In 
the United States, around 15% of children under 
the age of five are considered obese, while in Eu-
rope, obesity rates for children aged 2-6vary be-
tween 3.5% and 7.3% (2). Like many other coun-
tries, Iran is also facing the issue of child obesity 
(3), with around 8% of children under the age of 
5 being impacted by this condition (4). Increasing 
child obesity has a wide range of negative out-
comes. Also, it is affected by multiple environ-
mental factors such as conditions of preconcep-
tion and prenatal, as well as broader changes in 
consumable food and physical activity (5).  
Childhood obesity is associated with an increased 
risk of obesity in adulthood and some negative 
outcomes (6). It is considered one of the most 
significant risk factors for cardiovascular and 
metabolic diseases (7). Additionally, obesity in 
children impacts not only their physical health 
but also their mental health. Children who are 
obese are more prone to face social stigma, expe-
rience low self-esteem, and develop mental health 
issues (8). The frequency of childhood obesity 
appears to be shifting from developed countries 
to developing nations, which are often less 
equipped to manage the future health complica-
tions that arise from obesity (9). Consequently, 
early childhood is a crucial period for establishing 
healthy patterns, and rapid weight gain during 
this period underscores the importance of early 
intervention (10).  
Various factors, such as income and education 
levels, distinctions between urban and rural life-
styles, levels of physical activity, and prenatal in-
fluences, contribute to the prevalence of obesity 
and overweight among children (11). The preva-
lence of obesity among children varies depending 
on whether they live in rural or urban areas, as 
well as their geographical location (12). In Iran, 
there are notable regional differences in obesity 
rates; for instance, Mashhad has reported rates as 
high as 66.5%, while Ahwaz has rates as low as 
3.6% (13). Research suggests that the timing of 

obesity treatment significantly affects long-term 
outcomes, with earlier interventions associated 
with better results (2).  
National evidence demonstrates that parental 
weight has consistently emerged as a dominant 
determinant of child BMI. Children with over-
weight or obese parents had more than twice the 
odds of obesity (14).  In addition, a global study 
confirms that parental obesity substantially in-
creases the risk of childhood obesity through 
shared genetic and environmental pathways (15). 
Moreover, research in Iranian provinces found 
both low and high income associated with obesi-
ty risk (16). Socioeconomic status has been linked 
to childhood overweight patterns through paren-
tal occupation and education levels (17). While a 
study reported that higher vegetable and fruit 
consumption reduces obesity risk (18), another 
study observed no protective effect or even a 
positive relationship under certain dietary con-
texts (19). These inconsistencies justify further 
exploration of localized eating behaviors in dif-
ferent Iranian regions. 
In general, it is always recommended to use 
models that handle more complexity and detail of 
the data (20). Simple linear regression results are 
presented with the assumption that there is a lin-
ear relationship between the variables and are not 
capable of nonlinear relationships. In this study, 
we used tree models in addition to linear regres-
sion to examine relationships in more detail (re-
gardless of whether they are linear or nonlinear). 
Decision tree-based models are particularly well-
suited to automatically detect nonlinear thresh-
olds and multi-way interactions without the need 
for pre-determination, thus providing a data-
driven approach to uncovering complex decision 
boundaries that standard linear regression cannot 
adequately capture (21). 
We aimed to explore the factors that influence 
the rates of obesity and overweight among chil-
dren in Jiroft using tree regression and classical 
statistical methods. 
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Methods 
 
Study population and Sampling 
A cross-sectional study was conducted in 2024 in 
Jiroft City, Kerman, Iran. A total of 1,032  chil-
dren aged 2-6 years were selected from kindergar-
tens using a stratified random sampling method. 
In the first stage, all kindergartens in Jiroft City 
were categorized into strata based on their geo-
graphical location (northern, central, and south-
ern districts) and type (boys’ or girls’ kindergar-
tens) to ensure equal representation across differ-
ent areas of the city. Within each stratum, kinder-
gartens were randomly selected proportionate to 
the total number of schools in that category; in 
total, 100 kindergartens (50 kindergartens for 
boys and 50 kindergartens for girls) were includ-
ed. In the second stage, 10  children were ran-
domly selected from the enrollment list of each 
kindergarten using a simple random procedure. 
Inclusion criteria included an age range of 2–6 
years and at least one year of residence in Jiroft 
City, while children with chronic diseases were 
excluded from the study. 
 
Sample Size Estimation  
To calculate the sample size, the appropriate 
sample size formula for multiple linear regression 
was used by the G-Power3.1.9.2 software. With a 
type I error of 0.05, a power of 0.90, and an ef-
fect size of f2=0.03, as well as 30 predictor varia-
bles, a sample size of 1032 was calculated. We 
also need a large sample size to use decision the-
ory methods (22). 
 
Data collection forms 
In the data collection form, the information re-
lated to the parents included the demographic 
information of the child's parents (age, education, 
income, occupation, smoking), cardiovascular 
disease, diabetes, medication use, and the moth-
er's health during pregnancy was obtained. Also, 

the information about parents' height and weight 
was obtained by self-report. 
Information about child nutrition was also ob-
tained through a data collection form, which in-
cluded information about child nutrition during 
infancy, including the type of milk consumed 
(breast milk or formula), and until what age the 
child consumed milk. Information related to the 
nutrition of children aged 2-6 years, including 
consumption of fruit, vegetables, fast food, un-
healthy snacks, high salt consumption, and type 
of oil consumed (solid, liquid, and animal oil), 
was received on a weekly or daily basis. Infor-
mation about the child's lifestyle, including 
watching TV, using mobile phones, the amount 
of physical activity, and getting sick, was ob-
tained. 
 
Statistical Analysis 
To examine the relationship between children's 
and their parents' variables with obesity status, 
ANOVA and Chi-square tests were used. Then, a 
linear regression model was used to examine the 
relationship between factors and body mass in-
dex status. Finally, a decision tree model was built 
using the "rpart" package in R software (version 
4.5.1). The significance level in all tests is consid-
ered to be 0.05. 
 
Results 
 
Of the total 1032 children aged 2-6years, 51.0% 
(n=522) were girls and 49.0%(n=510) were boys. 
Table 1 shows the variables related to the parents 
of children by BMI status. The average weight of 
mothers of children with normal BMI status was 
65.46, which is lower than that of others (P-
value=0.011). The average weight of fathers of 
obese children was 83.91, and that of overweight 
children was 88.72, which is higher than that of 
other groups (P-value<0.001). 
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Table 1: Characteristics of parents based on their children's weight 
 

Variables  Underweight Normal Overweight Obesity ANOVA-test 
Mean±SD F P-value* 

Father age (yr) 37.58±5.49 37.93±6.22 37.96±6.26 38.74±6.48 0.40 0.760 
Mother age (yr) 33.88±5.41 33.49±6.15 33.33±6.03 24.68±6.01 0.82 0.480 
Mother weight (kg) 63.98±9.41 65.46±10.48 68.78±11.65 67.63±12.15 3.76 0.011* 
Father weight (kg) 77.32±12.21 77.31±11.36 80.72±12.99 83.91±15.57 7.15 <0.001* 
Mother height (cm) 160.40±6.48 161.40±6.68 161.89±7.76 161.51±5.89 0.48 0.699 
Father height (cm) 172.98±19.81 172.62±12.03 172.72±15.19 174.15±10.6 0.24 0.867 
Income      
Low 8(4.6) 151(86.8) 9(5.2) 6(3.4) 17.58 0.007* 
Medium 21(5.1) 322(87.9) 42(10.3) 23(5.6) 
High 5(3.6) 99(71.2) 19(13.7) 16(11.5) 
Father Job      
Employee 18(4.6) 298(76.2) 42(10.7) 33(8.4) 6.87 0.086 
Housekeeper 32(5.1) 507(80.7) 60(9.6) 29(4.6) 
Mother Job      
Employee 37(4.6) 637(79.1) 80(9.9) 51(6.3) 1.57 0.670 
Housekeeper 10(5.1) 158(80.2) 21(10.7) 8(4.1) 
Mother Education      
Elementary 3(5.3) 48(84.2) 4(7.0) 2(3.5) 1.04 0.750 
Highschool 48(5.0) 795(78.7) 98(10.2) 60(6.2) 
Father Education      
Elementary 8(6.2) 105(80.8) 11(8.5) 6(4.6) 1.40 0.701 
Highschool 42(4.7) 697(78.7) 92(10.4) 55(6.2) 
Mother Heart-Disease      
Yes 1(2.8) 24(66.7) 6(16.7) 5(13.9) 6.39 0.940 
No 49(5.1) 765 (79.3) 95(9.8) 56(5.8) 
Mother Diabetes      
Yes 1(2.8) 27(75.0) 4(11.1) 4(11.1) 2.03 0.566 
No 48(5.0) 765(79.4) 94(9.8) 57(5.9) 
Mother Smoking      
Yes 1(12.5) 4(50.0) 2(25) 1(12.5) 4.13 0.248 
No 48(4.8) 797(79.1) 101(10) 61(6.1) 
Gestational Mother-Smoking     
Yes 0(0) 4(66.7) 2(33.3) 0(0) 3.95 0.276 
No 50(5.0) 791(78.8) 101(10.1) 62(6.2) 
Father Heart-Disease      
Yes 1(3.4) 17(58.6) 8(27.6) 3(10.3) 11.58 0.009* 
No 48(4.9) 771(79.5) 93(9.6) 58(6.0) 
Father Diabetes      
Yes 0(0) 21(80.8) 3(11.5) 2(7.7) 1.52 0.677 
No 50(5.1) 769(78.8) 99(10.1) 58(5.9) 
Father Smoking      
Yes 5(4.7) 19(85.0) 8(7.5) 3(2.8) 3.56 0.313 
No 43(4.7) 709(78.3) 95(10.5) 59(6.5) 
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Table 2 shows the variables related to children by 
BMI status. The birth height of children had a 
significant correlation with their current BMI sta-
tus (P-value<0.001). Regarding other variables, 

no significant relationship was observed between 
children's variables and BMI status (P-
value>0.05). 

 
Table 2: Investigating the relationship between children's variables and BMI status 

 
Variables Underweight Normal Overweight Obesity ANOVA-test 

Mean±SD F P-value* 
Birth-Weight 2.94±0.57 3.05±0.52 3.17±0.51 2.94±0.57 7.13 0.068 
Height-Birth 48.30±7.53 48.82±6.73 49.39±5.43 48.59±5.36 188.8 <0.001* 
Breast Milk-Months 16.56±9.07 18.10±6.75 18.21±7.27 18.03±7.78 1.94 0.585 
Fruit-Daily 2.14±1.41 2.29±1.11 2.17±0.95 2.02±0.83 0.75 0.860 
Vegetables-Daily 2.92±1.95 2.81±1.74 2.82±1.78 3.14±1.85 1.49 0.216 
Fast-Food-Weekly 1.50±0.64 1.50±0.74 1.48±0.67 1.72±0.77 1.30 0.273 
Physical activity      
Yes 6(6.6) 66(72.5) 11(12.1) 8(8.8) 2.70 0.441 
No 43(4.7) 732(79.6) 91(9.9) 54(5.9) 
Gestation-BP      
Yes 4(3.4) 92(78.6) 14(12) 7(6.0) 14.05 0.003* 
No 46(5.3) 694(79.3) 83(9.5) 59(5.9) 
Gestation-Heart-Disease      
Yes 2(8.7) 18(78.3) 3(13) 0(0) 1.35 0.720 
No 48(4.9) 769(79.1) 96(9.9) 59(6.1) 
Gestational-Diabetes      
Yes 3(3.1) 67(68.4) 16(16.3) 12(12.2) 1.42 0.702 
No 47(5.3) 717(80.2) 83(9.3) 47(5.3) 
Child's Disease      
Yes 4(8.9) 36(80.0) 3(6.7) 2(4.4) 2.26 0.521 
No 47(4.8) 775(79.0) 99(10.1) 60(6.1) 
Using-Milk-Powder      
Yes 16(4.6) 272(78.8) 36(10.4) 21(6.1) 2.17 0.539 
No 34(5.1) 530(79.0) 67(10.0) 40(6.0) 
Using-Breast-Milk      
Yes 45(4.9) 735(79.3) 93(10) 54(5.8) 0.14 0.987 
No 6(7.6) 61(77.2) 6(7.6) 6(7.6) 
Daily-Intake-Fruit      
Yes 49(5) 765(78.8) 99(10.2) 58(6) 7.54 0.582 
No 2(3.8) 43(81.1) 4(7.5) 4(7.5) 
Daily-Intake-Vegetables      
Yes 30(5) 469(77.9) 65(10.8) 38(6.3) 1.24 0.742 
No 21(5.1) 332(80.4) 37(9.0) 23(5.6) 
Extra-Salt      
Yes 5(4.0) 101(80.2) 4(11.1) 6(4.8) 0.82 0.844 
No 45(5.1) 694(78.6) 89(10.1) 55(6.2) 
Using-Junk-Food      
Daily 10(5.0) 158(79.0) 18(9.0) 4(7.0) 0.63 0.888 
Weekly 38(5.2) 577(78.6) 76(10.4) 43(5.9) 
Playing-With-Mobile      
Yes 3(4.6) 530(78.3) 4(10.9) 42(6.2) 2.17 0.538 
No 19(5.7) 267(80.2) 28(8.4) 19(5.7) 
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Table 3 presents the investigation of the correla-
tion between demographic Factors and BMI sta-
tus. First, the multicollinearity of the factors was 
checked, and the VIF value for all independent 
variables was less than 5. According to the re-
gression model, mother's job (P-value=0.045), 
father's weight (P-value=0.002), and birth weight 

(P-value=0.013) were positively associated with 
higher child's body mass index status. Converse-
ly, daily intake of vegetables (P-value=0.044) was 
negatively correlated with BMI, indicating that 
regular vegetable consumption is linked to a low-
er BMI in children. 

  
Table 3: Investigating the correlation between demographic Factors and BMI status 

 
Parameter B S.E GLM 

Wald P-value* 
(Intercept) 12.33 2.97 17.18 0.001* 
Mother Job-[Employee] 0.41 0.20 3.23 0.045* 
Father Job-[Employee] 0.08 0.27 0.08 0.785 
Mother-Education-[Elementary/High School] -0.17 0.52 -0.10 0.751 
Father-Education-[Elementary/High School] 0.17 0.35 0.23 0.630 
Mother Heart Disease-[Yes] 0.74 0.56 1.71 0.191 
Mother-Diabetes-[Yes] 0.41 0.61 0.46 0.497 
Mother-Smoking-[Yes] -2.14 2.12 -1.01 0.315 
Gestational-Mother-Smoking-[Yes] 1.08 2.13 0.25 0.613 
Father-Heart-Disease-[Yes] 0.95 0.63 2.25 0.133 
Father-Diabetes-[Yes] 0.12 0.60 0.04 0.835 
Father-Smoking-[Yes] -0.70 0.39 -3.10 0.078 
Use-Breast-Milk-[Yes] 0.01 0.41 0.01 0.967 
Daily-Intake-Fruit-[1] -0.17 0.54 -0.10 0.748 
Daily-Intake-Vegetables-[Yes] -0.36 0.18 -3.25 0.044* 
Use-Junk-Food-[Yes] -0.05 0.26 -0.04 0.828 
Play With Mobile-[Yes] 0.15 0.22 0.47 0.493 
Sport-[Yes] 0.19 0.36 0.27 0.600 
Use Milk-Powder-[Yes] 0.04 0.23 0.03 0.856 
Family-Members -0.04 0.18 -0.06 0.803 
Father-Age 0.03 0.02 1.54 0.213 
Mother-Age -0.01 0.02 -0.19 0.657 
Father-Weight 0.03 0.01 9.80 0.002* 
Mother-Weight 0.00 0.01 0.58 0.444 
Mother-Height -0.01 0.01 -0.37 0.539 
Father-Height -0.01 0.01 -0.15 0.693 
Birth-Weight 0.51 0.20 6.23 0.013* 
Height-Birth -0.00 0.01 -0.02 0.876 
Rank-Birth -0.16 0.20 -0.68 0.409 
* GLM (Res=BMI) ~ All Factors     

 
According to the results in Fig. 1, factors affect-
ing the BMI of children include having a father 
weighing more than 89 kg, a high-income family, 
and a birth weight of less than 3.1 kg. Also, hav-

ing a father weighing less than 100 kg at the time 
of the child's birth also affected the BMI of chil-
dren. 
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Fig. 1: Examining the importance of factors affecting children's BMI status 

 
Discussion 
 
The findings indicate that the weight status of 
parents has a significant impact on childhood 
overweight and obesity, consistent with another 
research (23, 24).  Parents play a crucial role in 
shaping the home environment that influences 
their children's eating and physical activity behav-
iors. Their feeding practices play a vital role in 
shaping these eating habits. For example, parents 
often serve as 'gatekeepers' of their children's 
food environment, influencing the types of foods 
that are accessible and the organization of meals 
(25).  Furthermore, the presence of healthy food 
options at home has a direct effect on children's 
dietary choices (26). This can be attributed to cul-
turally specific dynamics in which fathers often 
serve as primary decision-makers regarding food 
choices, meal patterns, and lifestyle behaviors in 
the household, directly modeling eating habits 
and activity levels for their children.  
We found that mothers' employment has a signif-
icant impact on childhood BMI, consistent with 
prior studies showing that working mothers may 

have less time for meal preparation and supervis-
ing children's activities, leading to poorer dietary 
habits and reduced physical activity (27). Howev-
er, some research, such as Paramasivam et al. 
(28), reported that children of working mothers 
can also have lower BMI, reflecting complex and 
context-dependent effects.  
In this study, a rise in monthly income was linked 
to elevated rates of childhood overweight and 
obesity. This finding contrasts with other re-
search (29, 3), which suggests that children from 
low-income households face a greater risk of be-
coming overweight or obese. Increased monthly 
household income is positively correlated with 
lower BMI in children. Although there is a con-
sistent negative relationship between family in-
come and childhood obesity, the underlying 
causal mechanisms are not well understood. 
Gains in income do not automatically result in 
decreased obesity rates among children, suggest-
ing that additional factors may influence this rela-
tionship (30). In the context of Jiroft, this can be 
explained by several factors unique to the region. 
Wealthier families often have increased access to 
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high-calorie foods and electronic devices. Limited 
recreational facilities in the city encourage chil-
dren from affluent households to engage in more 
sedentary indoor activities rather than play out-
doors.  
We identified a notable correlation between birth 
height and weight and the occurrence of obesity 
in children. This finding aligns with another re-
search (31, 32). Indicating that shorter birth stat-
ure and higher birth weight may increase the like-
lihood of these children becoming overweight or 
obese in the future. Children who are born with 
shorter lengths may undergo compensatory 
growth after birth, potentially resulting in greater 
body weight as they age (33). Additionally, low 
birth height and high birth weight are linked to 
long-term health risks, such as obesity, metabolic 
syndrome, and cardiovascular diseases (34).  
Our research indicates that maternal gestational 
hypertension is associated with an increased 
prevalence of childhood obesity, in alignment 
with the findings of the study by Kuciene et al. 
(35). Furthermore, a study revealed that although 
the link between maternal gestational hyperten-
sion and obesity in offspring may not be appar-
ent during early childhood, it tends to strengthen 
as children age (36). The underlying mechanisms 
for this association may include the impact of 
maternal hypertensive disorders on placental 
function and nutrient delivery, which could result 
in unfavorable growth patterns in offspring, 
thereby increasing their risk of obesity and related 
metabolic disorders in the future (37).  
Daily intake of vegetables was negatively associ-
ated with BMI, indicating that regular vegetable 
consumption is linked to lower BMI in children. 
consistent with other research, this finding indi-
cates that poor eating habits are a primary con-
tributor to childhood obesity. The researchers 
noted a rising trend in this issue, particularly 
among children (38). Liberali et al. demonstrate 
that the intake of fruits and vegetables plays a 
significant role in childhood obesity (39). This is 
supported by studies that have shown a correla-
tion between higher fruit intake and healthier eat-
ing patterns, as well as reduced obesity rates in 
children (40). 

In both models, the factors of the father's weight 
and newborn weight were influential factors in 
the children's body mass index. In addition to 
these factors, in the tree model, the factors of 
household income, father's age, and weekly use 
of fast food were also influential factors in the 
children's body mass index. Decision Tree com-
plements the linear model by automatically de-
tecting critical thresholds, complex interactions, 
and actionable rules, while the linear model iden-
tifies stable linear effects. In the regression mod-
el, the mother's occupation and vegetable con-
sumption were also significant, which were not 
important factors in the tree model; however, 
household income served as a comprehensive 
proxy encompassing mother's occupation and 
vegetable consumption effects, with the Decision 
Tree providing clear intervention priorities. Also, 
in the tree model, only strong connections are 
initially seen, and weaker connections may be so-
called masked (41). 
Children whose fathers suffer from heart disease 
are at a higher risk of being overweight or obese. 
This correlation may be attributed to the shared 
family environment, which significantly influ-
ences children's dietary and physical activity hab-
its. When fathers engage in unhealthy behaviors 
or maintain a sedentary lifestyle, their children are 
likely to mirror these habits, thereby increasing 
their obesity risk (42).  
 
Limitation  
This study was cross-sectional, and we should be 
careful when interpreting the results. Since the 
study relied on self-reports and responses from 
parents about their children's health, there could 
be mistakes in diagnosing conditions. We missed 
some children who do not attend kindergarten. 
Furthermore, no formal validity or reliability test-
ing (such as expert content validation or pilot 
testing) was conducted for the data collection 
form. 
 
Conclusion 
 
The multifaceted nature of childhood obesity ne-
cessitates a comprehensive approach that consid-
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ers various influencing factors, including parental 
weight, monthly income, vegetable intake, birth 
height, and maternal health during pregnancy. 
Engaging parents in healthy lifestyle practices and 
addressing disparities related to income are cru-
cial for creating an environment that supports 
healthy weight maintenance in children.  
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