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Abstract
Objectives: This study aimed to evaluate the impact of a six-month family-based intervention and follow-up intervention on the body mass 
index and children’s lifestyle in Erbil City among 5 to 19 years old. The intervention specifically targeted parents to the educational program 
and intended to reduce the Body Mass Index of children and change sedentary behavior. On the other hand, the educational program 
included minimizing the consumption of high-fat and carbohydrate-containing, increasing the consumption of fruits and vegetables, and 
soft drinks. In addition, it assessed exposure to multi-screen devices and evaluated sleep quality.
Methods: Weight, height, waist circumference, and hip circumference were measured by portable stadiometer and weight-calibrated 
electronic scales and BMI was calculated at the baseline and after six months of intervention. The research employed various methodologies 
and conducted a family-based educational program through a printed booklet. The questionnaire was used at baseline and after six months 
of intervention, and IBM SPSS Statistics version 25 was used for data analysis, paired sample t-test and MacNemar Chi-square were used.
Results: The BMI was reduced after six months of intervention. The mean difference was 0.435, however, there were no more differences 
for hip and waist circumference, on the other hand, the sedentary behaviour lifestyle was changed from poor daily lifestyle practice to 
good practice. 
Conclusion: The results of this research suggest that the implementation of a complete intervention produces favourable outcomes in 
terms of lifestyle modifications and a decrease in BMI among children who are obese or overweight. Although, daily practice was notable 
changed from poor daily practice to good practice.  
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Introduction
According to the World Health Organization (WHO), the 
prevalence rate of obesity and overweight has substantially 
grown over the world among children in the last decade. There 
was a recorded prevalence of over 340 million children and 
adolescents between the ages of 5 and 19 who were classified 
as overweight or obese, obesity is a significant public health 
concern affecting children and adult populations.1 Individ-
uals who exceed the optimal weight range, which is assessed 
as healthy for their specific height, are categorised as either 
overweight or obese. The issue of childhood obesity is a great 
burden in terms of the child’s health and well-being.2 Over-
weight and obesity tend to exhibit an increased prevalence 
and severity as well as a greater impact throughout later stages 
of life. However, longitudinal studies have shown that their 
detrimental consequences are even more pronounced when 
acquired during the early stages of life.3

The comprehensive and effective addressing of childhood 
obesity requires the consideration and incorporation of social 
and family settings.4 Children who are overweight or obese 
have short-term mental and physical health problems and are 
more likely to remain overweight as adults, being overweight 
as an adult is a major risk factor for lifestyle-related illness and 
death.5 There is more evidence that treating childhood obesity 
with a family-based method that focuses on food, exercise, 
and attitude change works to decrease BMI.6

Energy consumption has often been presented by 
researchers as the primary factor responsible for the sub-
stantial rise in the prevalence of overweight persons.7 Var-
ious dietary variables, including the use of sugar-sweetened 

beverages, larger portion sizes, dining outside the home, 
and the consumption of energy-dense foods (e.g., energy 
drinks), have been identified as contributors to excessive 
energy intake.8 Eating snacks between meals has often 
been recognised as a significant factor in the notable rise of 
overweight persons. Furthermore, the correlation between 
snacking and body weight has also produced consistent 
findings.9

It is essential to acknowledge the significance of phys-
ical exercise since it was approved that engaging in phys-
ical activity throughout the early stages of life is established 
as the basis for maintaining a consistent routine of physical 
activity throughout daily life.7 Physical exercise is a very suit-
able approach for attention to a healthy life, it has many addi-
tional advantages and has a role in regulating body weight and 
enhancing body composition, including benefits to psycho-
logical and social well-being.10

The Healthy Eating and Lifestyle Programme (HELP) 
is a scientifically supported intervention that incorporates 
many components intending to improve the desire to make 
positive changes in children aged 5 to 19 who are classified 
as obese and seeking assistance in weight management.11,12 
Family-based weight management strategies have been exten-
sively used to challenge the issue of obesity in the pediatric 
population, including both children and adolescents. Gaining 
insight into the complicated and ever-changing aspects of 
family environments is an essential/requirement in achieving 
the goal of comprehending the underlying factors, preventive 
measures, and therapeutic approaches concerning childhood 
obesity.10 This study aims to encourage families to healthy life-
style to reduce obesity and overweight in children.
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Methodology

Design and Setting
The present research implemented a six-month educational 
program family-based intervention within the context of a 
one-group, quasi-experimental design. In this experimental 
design, a variable of interest is assessed both before and after 
to intervention within the same group of participants.13 From 
December 2021 to May 2022, The inclusion criteria for par-
ticipants consisted of students who met the eligibility require-
ment of being overweight, as determined by a body mass 
index (BMI)-for-age value equal to or above the median plus 
one standard deviation, the limitation of the study excluded all 
children less than 5 years and adults more than 19 years old, 
furthermore exclude all family and children, not a permanent 
resident in Erbil city to minimize missing follow up interven-
tion program. 

Data Collection
The household survey was undertaken to find out the preva-
lence rate of obesity among children in Erbil City, 1200 chil-
dren participated in the study, and 364 children from 5–19 
years were obese and overweight for both males and females. 
Erbil City was split into 6 municipalities, and randomly from 
each municipality children were for the study, altogether 78 
children consented to engage in the intervention program, 
but 5 of them did not complete the program and were lost to  
follow-up due to shifting location.

At the initial visit, every child who participated was coded 
and documented height, weight, waist circumference, and hip 
circumference. Demographic data taken and age were catago-
rised into three different age groups. The crowding index of 
families and economic status were scored and catgorised. Fur-
thermore, a booklet was provided for each family and child, 
which included an educational program, and in every visit data 
was recorded to indicate the habit and consuming food and 
all aspects structured in the educational program, each aspect 
had a goal to achieve, by the booklet assisted to achieve these 
goals and enabled to monitor the program. At the conclusion 
session, the program was assessed by questions and collecting 
height, weight, hip, and waist circumference after 6 sessions. 
These variables were computed BMI and compared before and 
after the Intervention. The questionnaire was used before and 
after intervention which included questions about the child’s 
lifestyle, diet, and daily exercise. Based on that, a 55-score scale 
was developed to assess the difference in good practice the child 
might have experienced following the intervention program. 
The present study evaluated sleep quality by interviewing par-
ents on their children’s bedtime and total sleep duration within 
24 hours. Responses were collected both before and after the 
implementation of an intervention program.

Anthropometric Measurements
The height of the participants was assessed using a portable 
stadiometer (Model 214 Road Rod, Seca Corp, Hanover, MD, 
USA) with measurements rounded to the closest 0.1 centim-
eter (cm), excluding the use of shoes. Weight was measured 

using previously calibrated electronic scales (electronic digital 
weighing scale Medel Cristal, ref: 92081, Italy) to the closest 
0.1 kg, with participants wearing light clothes and excluding 
all heavy clothes, especially coats, and jackets. The BMI and 
Z-scores were calculated using the WHO parameters from 
2007, which take into account the individual’s sex and age. The 
cut-off values for classifying individuals as overweight were 
defined as being equal to or more than one standard deviation 
(1SD) above the median, while the cut-off criteria for classi-
fying individuals as obese were defined as being equal to or 
greater than two standard deviations (2 SD) above the median. 
The waist circumference (WC) was assessed by using a flexible 
and retractable measuring tape (SECA) positioned halfway 
between the lower rib and the top of the iliac crest, after a 
moderate expiration. The measurement of the hips is taken 
from the narrowest point of the child’s waist. The measure-
ment was taken by locating the highest point of the hips, (just 
above the bully point), and around a flexible tape to measure 
the distance in centimeters until the two endpoints met.  

Intervention Components
The Intervention program included eating healthy foods, 
engaging in regular physical exercise, reducing the amount of 
sugar and carbohydrates consumed, improving the quality of 
sleep, and spending less time on electronic devices and smart-
phones by the children. The intervention program was pre-
pared and printed out to every child and family based on five 
elements of the educational program to transform the envi-
ronments of children, each family took sessions to explain the 
consist of the program and every session lasted around 20–30 
minutes. The program was developed for six months and 
each family was followed up and visited each month respec-
tively. Family and children participated in the program at least 
four sessions and the maximum was six sessions and visited 
according to availability and time for sessions. 

Each family participated by their own decision and the 
staff orally questioned them about their desire to join the pro-
gram. The team was taught adequately and consisted of three 
persons. One of them was female because of cultural concerns 
it was useful to explain the program and weight, height, waist, 
and hip for female children measured by female members, and 
male children measured by male members.

The study procedures obtained approval from the Ethics 
Committee of the College of Medicine at Hawler Medical 
University and the registered number was (7-3-2022). The 
researcher’s team explained the program for families and chil-
dren, and after that, they got permission from the parents by 
verbal acceptance for parents and children. All measuring pro-
cedures and intervention activities were explained to him.

Parent’s Participation
The objective of the parents’ engagement component was to 
familiarize them with the intervention program and provide 
them with nutrition education, therefore enhancing their 
understanding of healthy lifestyle choices and eating habits. 
The parental component education included sessions with a 
duration ranging from 20 to 60 minutes that was presented.

Outcome and Analysis
The primary variables assessed in this research included  
anthropometric measures, specifically BMI, hip circumference, 
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and waist circumference, before and after the implementation 
of the educational program. Anthropometric data, which is 
body weight, measured in kilograms (kg) using an electronic 
digital weighing scale, Medel Cristal, reference number: 
92081, manufactured in Italy), were assessed at the beginning 
of the study and again after a period of six months. BMI is 
determined by dividing an individual’s weight in (kg) by the 
square of their height (in square meters). The measurement 
of waist and hip circumference (in centimeters) was con-
ducted during the first assessment and again after a period 
of six months. In addition, education and occupational levels 
for parents recorded. Crowding index for families validated 
depending on family size and number of rooms with house 
spaicing.14 Socioeconomic class was scored depending on type 
houseing, education levels, types of occupations, position of 
cars and monthly encome by asking tricky question, based 
on that scores explored the economic status and divided in to 
three category.15

After six months of intervention, the questionnaires were 
collected and the data were entered into SPSS to analyse them, 
at the end of the program weight, height, waist, and hip cir-
cumference were measured and the weight was measured 
by the same scale and height, waist, and hip circumference 
measured by a meter. T-test was used to discover mean dif-
ferences between before and after intervention. Nevertheless, 
the conclusion of the intervention course was evaluated by a 
series of questions administered to assess the program before 
and after the intervention. The responses to these questions 
were then categorised into two groups: poor practice and good 
daily practice and the answers scored from negative to positive 
responses. The attitudes were scored by good or poor behav-
iour. if the response was more than 50% measured good daily 
practice if less than 50% defined poor daily practice. Ulti-
mately, MacNemar test was used to present the differences. 
And the P-value is considered 0.05.

Results
Male participation was 57.7%, and female 42.3%. Three age 
groups were studied: 60.3% of them were 10–14 years, 12.8% 
were 15–18 years, and 26.9% were 5–9 years. The majority of chil-
dren attended school (80.8%) while 19.2% did not. Most fathers 
had an elementary education of 29.5%, while intermediate, sec-
ondary, and college education was 17.9%. Most mothers were 
illiterate 28.2%, although 13% of fathers had higher education, 
and only 1.3% of mothers in higher education levels. Regarding 
the crowding index, 55.1% lived in moderate families there were 
4–7 individuals in the same family or residence, while 9% had 
more than eight members. Most of their families had adequate 
money for everyday needs 85.9%, exceeded needs 2.6%, and not 
enough for daily needs 11.5% (Table 1).

Table 2 presents results indicating that the mean and 
standard deviation (SD) differences between pre and post- 
intervention was 0.435 ± SD 0.486, (95% CI: 0.321 to 0.548, 
P = 0.0001). The observed mean difference is determined 
to be statistically significant. The study found that there 
was a mean difference of 0.041 ± SD 2.09, (95% CI: –0.447 
to 0.529, P = 0.867) in waist circumference between the pre 
and post-intervention measurements, the difference was not 
statistically significant. Similarly, the mean difference in hip 
circumference was –0.137 ± SD 1.575, (95% CI: –0.504 to 
0.230, P = 0.460), which was also not statistically significant.  

The P-value used to determine statistical significance, is con-
sidered to be less than 0.05 for significance. The majority of 
families and children responded and continued the inter-
vention program, however only 5 of the children were not 
included in the analysis because of changing location.

Based on the data shown in Table 3, the prevalence of poor 
practice before the intervention was recorded at 21.9%, while 
the occurrence of poor practice in everyday life decreased to 
6.8% after the intervention. Before the intervention, observed 
that good daily practices were 78.1%. After following the 
intervention, the rate of adherence to these practices in daily 
life improved to 93.2%. The observed P-value was determined 
to be 0.027. The findings of the result demonstrated statistical 
significance, indicating a notable impact on the educational 
practice subsequently to the implementation of the interven-
tion program.

Discussion
This research revealed a correlation between family income 
and the rise in body weight and obesity. Specifically, 88.5% 
of families had sufficient income to meet their daily demands 
and even beyond them. It was evidence to proof that a higher 
income is associated with an increase in body weight. While, 
study done in Jordan discovered a strong correlation between 
family income and weight gain (Okour et al., 2019).16 In con-
trast, studies conducted in the United States and European 
nations have shown a correlation between low income or 
poverty region with higher rates of obesity and body weight 
(Demment, Haas, & Olson, 2014; Ayala-Marín et al., 2020).17,18

The findings of a comprehensive and continuing educa-
tional intervention aimed at parents and children, to address 
the issues of childhood overweight and obesity via BMI reduc-
tion and lifestyle modifications, showed favorable outcomes in 
terms of lifestyle changes and BMI reduction. At the six-month 
mark, there was a reduction in BMI in the post-intervention 
group compared to the pre-intervention group. Further-
more, the research discovered a notable rise in the consump-
tion of vegetables and fruits, a decrease in the consumption 
of high-fat, snacks, high-carbohydrate meals, and sweetened 
beverages, an increase in physical activity, and a decrease in 
sedentary behaviour. It is well established that BMI has been 
associated with a potential decline, a study conducted for eight 
years of intervention has found an association between health 
promotion and changes in BMI.19 The study was designed for 
six months of family-based intervention as mentioned the 
daily poor practice changed from 21.9% poor practice to 6.8% 
after the period of intervention. However, the changing of 
waist and hip circumferences not significantly changed might 
be due to the time of intervention and the gap between visits. 
The study yielded the same comparable outcomes in the Max-
icon school intervention, which used a family-based approach 
for a duration of six months.20

This research reported that the rise in daily vegetable 
and fruit intake leads to a decrease in BMI and results align 
with similar trends found in a study conducted in Norway, 
where there has been a notable increase in the consumption 
of fruits and vegetables leads to decreased BMI.21 Consump-
tion of fruits and vegetables has the potential to mitigate the 
prevalence of obesity in youngsters, as these food groups pos-
sess the ability to facilitate fat oxidation while containing rela-
tively low caloric content.22 Other research done in the United 
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Table 1. Represent socio-demographic distributions of the study population

Socio-demographic criteria Frequency Percentage (%)

Sex Male
Female

45
33

57.7
42.3

Age groups 5–9 years
10–14 years
15–18 years

21
47
10

26.9
60.3
12.8

Attend to school Yes
No

63
15

80.8
19.2

Father education Illiterate
Read & write
Primary
Intermediate/Secondary
Institution/College
Higher education
Not alive

15
10
23
14
14
1
1

19.2
12.8
29.5
17.9
17.9
13
1.3

Mother education Illiterate
Read & write
Primary
Intermediate/Secondary
Institution/College
Higher education
Not alive

22
8

21
11
15
1
0

28.2
10.3
26.9
14.1
19.2
1.3
0

Crowding index 3 and less
4–7 member
8 and more

28
43
7

35.9
55.1

9

Family income Not enough for daily needs
Enough for daily needs
Exceeds needs

9
67
2

11.5
85.9
2.6

Table 2. Demonstrate mean differences between pre and post-intervention

Paired samples test

Mean

Paired differences

t* Df* Sig. (2-tailed)
Mean Std.  

deviation
Std. error 

mean

95% Confidence interval 
of the difference

Lower Upper

Pair 1 BMI - BMI2 .435 .486 .057 .321 .548 7.653 72 .000

Pair 2 Waist circumference in cm -  
Waist post-intervention

.041 2.09 .245 –.447 .529 .168 72 .867

Pair 3 Hip circumference in cm -  
Hip post-intervention

–.137 1.575 .184 –.504 .230 –.743 72 .460

t*, t-test; Df*, Degree of freedom.

Kingdom examined the potential benefits of consuming a 
nutritious diet, namely one that includes fruits and vegetables, 
in reducing obesity and overweight in youngsters.7

The results showed a decline in the prevalence of television 
viewing and the level of exposure to computer or video games 
after six months of intervention. Watching TV and playing 
computer games and other multi-screen users by children 
play a role in increasing BMI, the current study focused on 
decreasing and minimizing exposure to multi-screen the same 
result found in other studies.4 The study done in the United 
States demonstrated that there was a substantial positive cor-
relation between the number of hours spent watching televi-
sion each day and the rate of acceleration in children’s BMI 
growth trajectory, there exists a notable correlation between 
the number of hours spent watching television and the BMI of 

children, specifically, children who watch four hours of televi-
sion per day, as contrasting to one hour per day, are at a higher 
risk of exceeding the 85th percentile of BMI, this percentile is 
commonly recognised as an indicator an increased likelihood 
of obesity in children.23 In this study one of the goals was to 
decrease the spent time watching TV and computer games 
with family help to reduce BMI, another study demonstrated 
that gaming addiction was due to obesity and overweight.24

The educational program aimed to address the issue 
of sleep quality among children, with the involvement of 
researchers and parents. The program sought to promote the 
importance of children adhering to an early bedtime routine 
and obtaining enough sleep. The primary objective was to mit-
igate the risk of increased BMI and avoid the onset of obesity 
and overweight conditions. A study in Bangladesh findings 
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Table 3. Displays the percentages of bad practice and good practice observed before and after the intervention

Pre-intervention * Post-intervention crosstabulation

Post intervention
Total

Poor practice Good practice Exact sig. 
(2-sided)*

Pre intervention Poor practice Count 2 14 16

0.027

% Within pre intervention 12.5% 87.5% 100.0%

% Within post intervention 40.0% 20.6% 21.9%

Good practice Count 3 54 57

% Within pre intervention 5.3% 94.7% 100.0%

% Within post intervention 60.0% 79.4% 78.1%

Total Count 5 68 73

% Within pre intervention 6.8% 93.2% 100.0%

% Within post intervention 100.0% 100.0% 100.0%

*MacNemar test.

indicate that there is an association between short sleep dura-
tion and both overweight/obesity and underweight among 
teenagers. Therefore, ensuring sufficient sleep may act as an 
effective technique for preventing obesity throughout the 
developmental phases.25 In a previous study, it was observed 
that children with a delayed bedtime and wake-up time had a 
notable elevation in their BMI in comparison to those with an 
earlier bedtime and wake-up time, despite both groups having 
equivalent sleep durations.26

It was observed that the scores for the responses improved 
after the intervention. The prevalence of sleep insufficiency is 
widespread among teenagers in Bangladesh and China, with 
a notable correlation between shorter sleep duration and an 
increased likelihood of being overweight or obese.25,27 Pre-
vious research discovered that individuals who have suffi-
cient sleep lead to help to reduce the prevalence of obesity in 
both pediatric and adult populations.25,27 In another research 
conducted, it was shown that there is a positive correlation 
between shorter sleep duration and an increase in Swedish 
children’s BMI Z-score by 0.09 units. This suggests that a 
reduced amount of sleep may potentially elevate the likelihood 
of overweight and obesity among children. It is recommended 
that parental educational interventions take into account the 
incorporation of suitable sleep habits as a component of initia-
tives aimed at addressing the onset of childhood obesity.28 Fur-
thermore, a study in Greece found that there was a correlation 
between the length and patterns of sleep and the weight status 
of children. It is recommended that interventions be devised 
to provide parental education on the significance of appro-
priate sleep duration and the cultivation of good sleep patterns 
in promoting the healthy development of their children.29

Conclusion
The findings of this intervention demonstrated favorable out-
comes in terms of BMI decrease, as well as improvements in 
dietary and physical activity behaviours, and the presence of 
food options within the household. The primary interven-
tion that yielded the greatest impact involved altering the 
duration allocated to sedentary behaviors, particularly those 
involving sitting and television viewing. This was followed by 

an enhancement in physical activity levels and the adoption of 
favorable nutrition-related practices, such as heightened vege-
table consumption and reduced intake of fatty and high-carbo-
hydrate foods. Hence, it can be inferred that shifts in parental 
attitudes had a role in promoting children’s engagement in 
structured activities, such as sports and physical education 
programs, after school hours. Additionally, these changes in 
attitudes also contributed to a decrease in the accessibility of 
high-risk food proportion. There has been a general trend 
towards less time spent engaging in activities such as watching 
television, using computers, or playing video games.

The strength aspect of this research is its duration since it 
spanned over six months. Additionally, the intervention used 
in this study focused on family and household children. More-
over, both parents and school children actively participated in 
the intervention. The intervention was implemented in two 
distinct districts within the city of Erbil, each representing 
various socioeconomic levels. This selection allows for the 
potential generalisation of our results to other children and 
families that share similar sociodemographic features. The 
program underwent standardisation using organised training 
and the development of a written plan outlining the tasks to 
be conducted in each session. The level of parental and child 
permission to participate in the program was found to be high, 
along with a strong adherence to the program. 

Limitation of the Research
The limitation of this research was the absence of control over 
various social, cultural, and community factors. The exclusion 
of families living in new cities and flats due to security con-
cerns has resulted in their inability to engage in the activities 
of such areas. In addition, children less than five years old and 
adults were excluded.

Recommendation
To enhance the efficacy of an educational program, it is pro-
posed that the program’s duration be extended. Additionally, it 
is recommended that the Ministry of Education and Ministry 
of Health play a more active role in educational initiatives by 
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creating short video clips to be presented in schools. More-
over, encouraging increased motivation among students can 
be achieved through regular parental engagement in school or 
health center meetings.

Future studies could investigate the consequences in 
many circumstances, including high socioeconomic level 

people residing in newly developed urban areas, disadvan-
taged regions, and diverse ethnic groups.
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