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Abstract
Background: Childhood obesity is a critical health issue globally, with increasing prevalence and
significant long-term health implications. This study aims to elucidate the contributing factors to
childhood weight gain and the resultant health complications in children from Sulaimani City, Iraq.
Objectives: To identify the primary factors contributing to weight gain and obesity among children
Keywords: in Sulaimani City and to examine the associated health risks and complications.
Methods: This cross-sectional study involved 130 children aged between 6 and 12 years from
Childhood Obesity Sulaimani City. Participants were categorized based on Body Mass Index (BMI) as either
Weight Gain overweight or obese. Data were collected through physical examinations and parent-reported
Health Complications questio_nngires assessing di_etary habits, physical activity levels, and family health history. Key
Sulaimani City health indicators measured included Random Blood Sugar (RBS), Systolic Blood Pressure (SBP),
and Diastolic Blood Pressure (DBP).
Body_ Mass Index Results: Of the participants, 85.38% were classified as overweight and 14.62% as obese. Obese
Pl_Jbl'C Health children exhibited significantly higher RBS, SBP, and DBP compared to overweight participants.
Diet Impact Statistical analysis showed strong positive correlations between BMI and each of the health
E indicators. Dietary patterns, particularly high consumption of unhealthy foods, were closely linked
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with higher BMI and obesity. Furthermore, obese children were more likely to suffer from chronic
health issues than their overweight counterparts.

Conclusions: The study highlights the significant impact of dietary habits and physical activity on
the health of children in Sulaimani City. It underscores the need for community-based health
E interventions that promote healthier eating and increased physical activity to combat the growing
issue of childhood obesity and its associated health risks.

ol O]

What is already known about the topic?
e Childhood obesity is a growing global health concern, with rising prevalence in both developed and developing
countries.
. Obesity in children is associated with an increased risk of developing chronic health conditions such as type 2
diabetes, hypertension, and cardiovascular diseases later in life..
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Introduction

Childhood obesity has become one of the most significant public health challenges of the
21st century, with global prevalence increasing at an alarming rate. Over the past few
decades, both developed and developing countries have reported escalating rates of
obesity among children, which have been associated with numerous health complications
in later life (World Health Organization, 2020). In particular, the Middle East has seen a
rapid increase in childhood obesity rates due to changing lifestyles, increased sedentary

behavior, and dietary shifts towards high-calorie foods (Smith et al., 2019).

Sulaimani City, Iraq, is no exception to this trend. Recent studies have highlighted the
region as a hotspot for rising childhood obesity, with significant public health
implications (Al-Jumaily & Al-Rubaie, 2021). The excessive accumulation of body fat in
children not only predisposes them to non-communicable diseases such as type 2
diabetes, cardiovascular diseases, and various forms of cancer but also impacts their

psychological and social well-being (Dietz, 2017).

Despite the growing awareness of this issue, comprehensive research focusing on the local
contributing factors and health outcomes of childhood obesity in Iraqi Kurdistan,
particularly in Sulaimani City, remains sparse. This study aims to fill this gap by exploring
the direct contributors to childhood weight gain and the associated health risks in this

unique socio-cultural and economic context.
The specific objectives of this study are to:

1. Identify the main factors contributing to childhood weight gain and obesity in
Sulaimani City.

2. Assess the adverse health effects associated with obesity in children within the
study locale.

3. Provide evidence-based recommendations for local public health interventions

aimed at curbing the rising trend of childhood obesity.

53



Determination of Contributing Factors of Childhood Weight Gain

Materials and Methods

Study Design and Setting This cross-sectional study was conducted in
Sulaimani City, Iraq, targeting a population of children aged 6 to 12 years. The
study was carried out from January to June 2021, encompassing various urban and

suburban schools to ensure a representative sample of the child population.

Participants A total of 130 children participated in the study. Inclusion criteria
were children aged 6 to 12 years, residing in Sulaimani City, and attending public
or private schools. Exclusion criteria included children with pre-existing chronic
diseases like type 1 diabetes, thyroid disorders, or any condition affecting growth

and metabolism, as reported by parents.

Data Collection Methods Data were collected through a combination of direct
measurements and parent-reported questionnaires. The questionnaire included
sections on dietary habits, physical activity, health history, and socio-demographic
information. Measurements of height, weight, Random Blood Sugar (RBS),
Systolic Blood Pressure (SBP), and Diastolic Blood Pressure (DBP) were conducted

by trained medical staff using standardized equipment.

Anthropometric Assessment Body Mass Index (BMI) was calculated using the
formula weight (kg) / height (m2). Children were categorized as overweight or
obese based on the World Health Organization (WHO) growth charts that provide
BMI-for-age percentiles.

Health Indicators Measurement Blood pressure was measured using an
automated sphygmomanometer after the child had been sitting quietly for at least
5 minutes. RBS levels were determined using a glucometer from a fingertip blood

sample taken after an overnight fast.

Statistical Analysis Data were analyzed using SPSS software, version 26.
Descriptive statistics were used to summarize the demographic and health

characteristics of the study population. Comparisons between overweight and
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obese groups were conducted using independent t-tests for continuous variables
and chi-square tests for categorical variables. Correlation coefficients were
calculated to explore the relationships between BMI and health indicators. A p-

value of less than 0.05 was considered statistically significant.

Ethical Considerations The study was approved by the Ethical Committee of
the College of Health and Medical Technology, Sulaimani Polytechnic University.
Written informed consent was obtained from all parents or guardians of the
children participating in the study. All procedures were conducted in accordance
with the ethical standards of the responsible committee on human

experimentation and with the Helsinki Declaration of 1975, as revised in 2000.
Results

Participant Characteristics The study involved 130 children, with a mean age
of 10.5 + 1.7 years. Of these participants, 111 (85.38%) were categorized as
overweight and 19 (14.62%) as obese. The distribution included 81 boys (62.31%)
and 49 girls (37.69%). Socio-demographic data indicated a diverse range of
educational backgrounds for the parents, with most parents having completed at

least a secondary level of education.

Health Indicators Significant differences were observed between overweight
and obese children in terms of Random Blood Sugar (RBS), Systolic Blood
Pressure (SBP), and Diastolic Blood Pressure (DBP). Obese children showed
higher mean RBS (200.37 + 34.79 mg/dL) compared to overweight children
(148.35 + 69.52 mg/dL), with a p-value < 0.001. Similarly, SBP and DBP were
higher in obese children (132.32 + 7.68 mm Hg and 88.21 + 5.19 mm Hg,
respectively) than in overweight children (122.43 + 3.68 mm Hg and 80.64 + 4.61
mm Hg, respectively), with both parameters showing statistically significant

differences (p < 0.001).

Correlation Between BMI and Health Indicators There were positive

correlations between BMI and RBS (r = 0.380, p < 0.001), SBP (r = 0.595, p <
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0.001), and DBP (r = 0.592, p < 0.001). These correlations indicate that as BMI
increases, so do the levels of these critical health indicators, suggesting higher

cardiovascular and metabolic risks among obese children.

Dietary Patterns and Physical Activity Analysis of dietary patterns revealed
that obese children were more likely to consume high-calorie, low-nutrient foods
compared to overweight children. Physical activity levels were significantly lower
in obese children, with 68.4% of obese participants engaging in physical activities

less than once a week, compared to 26.1% of overweight children (p < 0.01).

Health Complications Obese children were more likely to report chronic health
conditions such as asthma (15.8% vs. 0.9%), sleep apnea (10.5% vs. 0%), and high
blood pressure (5.3% vs. 1.8%) compared to their overweight counterparts. The

prevalence of these conditions was statistically significant (p < 0.05).

Table 1: Weight Status Categories in Children

Conditional Status WHO Definition CDC Definition

Underweight < 2 SD below mean < 5th percentile
Normal weight 2 SD below to 1 above mean  5th - 85th percentile
Overweight >1 SD above mean 85th - 95th percentile

Obese >2 SD above mean >95th percentile
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Table 2: Sociodemographic Characteristics of the Participants

Variable Frequency (%)
Maternal Age
< 12 years 28 (21.54%)
12-14 years 68 (52.31%)
> 14 years 34 (26.15%)
BMI
Overweight 111 (85.38%)
Obese 19 (14.62%)
Gender
Female 49 (37.69%)
Male 81 (62.31%)
Parental Education
llliterate 24 (18.46%)
Primary 27 (20.77%)
Intermediate 21 (16.15%)
Secondary 32 (24.62%)
University or Higher Education 26 (20%)
Marital Status of Parent
Married 122 (93.85%)
Divorced 8 (6.15%)
Child Education
Primary 5 (3.85%)
Intermediate 86 (66.15%)
Secondary 39 (30%)
Family Member in Household
<2 6 (4.62%)
2-4 65 (50%)
>4 59 (45.38%)

Table 3: Comparison of RBS, SBP and DBP to the BMI of the Children

Variables  RBS (mg/dl) SBP (mm Hg) DBP (mm Hg)
Overweight 148.35+69.52 122.43+3.68 80.64 +4.61
Obese 200.37 £34.79 132.32+7.68 88.21+5.19
Total 155.95 +45.25 123.88+8.03 81.75+5.77
P-value <0.001** < 0.001** < 0.001**

Table 4: Correlation Between BMI and RBS, SBP, and DBP

Correlation

RBS (mg/dl)

SBP (mmHgQ)

P-value

< 0.001**

< 0.001**

< 0.001**
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Table 5: Effect of Physical Activity of the Child on Weight Gain

i . Overweight Obese Frequency P-
Physical Activity Answer Frequency (%) (%) value
Walking to/from school
40
Never (36.0) 4(21.1) 0.486
. 33
Sometimes (29.7) 7 (36.8)
13
Often (11.7) 4(21.1)
25
Very often (22.5) 4(21.1)
Physical education classes in 0.616
school -
Often 13 3 (15.8)
(11.7) !
98
Very often (88.3) 16 (82.2)
Participate in physical <0.001
education classes '
Never 2 (1.8) 2 (10.5)
14
Seldom (12.6) 13 (68.4)
. 35
Sometimes (31.5) 3(15.8)
29
Often (26.1) 0 (0.0
31
Very often (27.9) 1(5.3)
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Table 6: Effect of Diet of the Child on Weight Gain and Obesity

Diet Answer Overweight Obese P-
Frequency (%) Frequency (%)  value
Eating meals while watching 0.093
TV or using a device '
No 32 (28.8) 2 (10.5)
Yes 79 (71.2) 17 (89.5)
Eating snacks while watching 0.390
TV or using a device '
No 15 (13.5) 4 (21.1)
Yes 96 (86.5) 15 (78.9)
Eating home-cooked meals 0.890
every day '
No 6 (5.4) 1(5.3)
Yes (914(1).56) 18 (94.7)
Eating meals alone or with
family 0.285
Alone 9(8.1) 3(15.8)
Family 102 16 (84.2)
(91.9)

Table 7: Effect of Daily Habits on Childhood Weight Gain and Obesity

Daily Habit Answer Overweight Obese P-
Frequency(%) Frequency(%) value
Own smartphone/digital tablet/ 1
computer/ PlayStation
Yes 111 (100) 19 (100)
Number of hours spent using Mean+ SD: 5.11+1.15 0.2
digital devices 4.74 +1.25
Number of hours spent 1.77+124 195+1.27 0.55
watching television
Number of hours of sleeping at 7.00 £ 0.0 7.00+£0.0 1
night
Taking naps during the day 0.18
No 92 (82.9) 18 (94.7)
Yes 19 (17.1) 1(5.3)
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Table 8: Effect of Weight Gain on the Health Problems of the Child

Health Problem Answer  Overweight Frequency  Obese Frequency P-
(%) (%) value
Family history of obesity 0.65
No 95 (85.6) 17 (89.5)
Yes 16 (14.4) 2 (10.5)
Suffering from any chronic <
illness 0.001
No 106 13 (68.4)
(95.5)

Asthma 1(0.9) 3 (15.8)
Diabetes 2(1.8) 1(5.3)
High BP 2(1.8) 0 (0.0
Sleep apnea 0 (0.0) 2 (10.5)

Discussion

Childhood weight gain and obesity have become significant global health concerns
with substantial long-term consequences. The increasing prevalence of overweight
and obese children has raised alarms about the future burden on public health
systems. Childhood obesity not only contributes to immediate health problems
such as type 2 diabetes, hypertension, and sleep apnea but also sets the stage for
lifelong health challenges. Early intervention and prevention strategies are critical
in addressing the factors that contribute to excessive weight gain in children. This
study explores the relationship between sociodemographic factors, physical
activity, diet, daily habits, and health problems in overweight and obese children,
providing important insights into the underlying causes and implications of
childhood obesity.

Sociodemographic Characteristics

The study enrolled 130 children with a mean age of 13.58 years, with the majority
aged between 12 and 14 years. A high prevalence of overweight (85.38%) and
obesity (14.62%) was observed, consistent with other studies in Iraq and globally
(Majeed & Hadi, 2020; Al-Mutairi & Al-Sarraf, 2019). The prevalence of obesity
during adolescence is attributed to a combination of biological, psychological, and
environmental factors. During puberty, rapid growth and hormonal changes
increase the body's nutritional needs, which can lead to weight gain, especially

when paired with unhealthy eating behaviors and sedentary lifestyles (Liu & Chen,
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2018). Psychological factors, such as stress and body image concerns, further
contribute to overeating and weight gain in children.

In terms of gender, 62.31% of participants were male, which reflects a common
trend in studies from countries like Pakistan, where boys are more likely to be
overweight or obese due to various cultural and psychosocial reasons (Khan &
Kausar, 2021). Parental education levels also played a role, with the most common
education level being secondary education (24.62%). This finding aligns with
studies from Saudi Arabia, where the father's education level is often correlated
with children’s health outcomes (Al-Otaibi & Al-Fadhli, 2017).

Blood Sugar, Blood Pressure, and BMI

The study revealed significant differences in random blood sugar (RBS), systolic
blood pressure (SBP), and diastolic blood pressure (DBP) between overweight and
obese children. Obese children exhibited higher levels of RBS, SBP, and DBP
compared to their overweight counterparts, with statistically significant
differences (P<0.001). These findings highlight the health risks associated with
obesity, as elevated RBS, SBP, and DBP are precursors to conditions like type 2
diabetes and hypertension (Sharma & El-Sayed, 2020; Duncan & Sargent, 2019).
Studies conducted in countries like Germany, Austria, and the United States have
also shown that children with obesity are at a higher risk of developing diabetes
and cardiovascular diseases (Stojanovic & Zivkovic, 2019; Thompson & Hines,
2020). Elevated blood pressure and glucose levels in obese children can be
attributed to hormonal changes during puberty, which affect the body’s ability to
regulate glucose and blood pressure levels effectively.

A positive correlation was observed between BMI and RBS, SBP, and DBP,
indicating that as BMI increased, so did the levels of RBS, SBP, and DBP. This
underscores the importance of monitoring these health parameters as part of
obesity management and prevention strategies in children.

Physical Activity and Weight Gain

Physical activity, particularly participation in physical education classes, was
significantly associated with weight gain. The study found that overweight children
participated more frequently in physical education classes compared to obese

children, suggesting that engagement in structured physical activities is a
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protective factor against excessive weight gain. Obese children, on the other hand,
were less likely to participate in physical education classes, possibly due to self-
consciousness or feelings of embarrassment. This finding is consistent with
research that shows children with higher body weight are less likely to engage in
physical activities due to a lack of confidence in their abilities and fear of judgment
by peers (Harper & Bates, 2018).

Although other physical activities outside school hours, such as extracurricular
sports and recreational play, were not statistically linked to weight gain, this could
be due to a lack of awareness among children and parents regarding the benefits
of regular exercise. A study conducted in Iran also revealed that a significant
proportion of adolescents were physically inactive, particularly those with less
educated parents, highlighting the need for targeted education on the importance
of physical activity for weight management (Najafi & Khoshhal, 2020).

Diet, Weight Gain, and Obesity

Diet was a key determinant in weight gain among the children. Overweight
children were more likely to consume fast food (49.5%), while obese children had
a higher prevalence of junk food consumption (57.9%). These findings are
consistent with previous research showing that unhealthy food choices, such as fast
food and junk food, are major contributors to childhood obesity. The high calorie
content and low nutritional value make these foods a significant risk factor for
excessive weight gain (Lee & Cook, 2019). The COVID-19 pandemic has
exacerbated this trend, with children spending more time at home, leading to
increased consumption of fast food and a decrease in physical activity (Martinez &
Yu, 2021).

Interestingly, factors such as eating home-cooked meals, eating as a family, and
consuming fruits and vegetables were not significantly associated with weight gain
in this study. This could be due to other underlying factors such as portion sizes,
the frequency of unhealthy snacking, and overall calorie intake, which were not
fully captured in the study.

Daily Habits and Weight Gain

Daily habits such as screen time and sleep duration were not significantly

associated with weight gain in this study. Despite the high ownership of digital
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devices (smartphones, tablets, computers) among both overweight and obese
children, screen time did not appear to contribute significantly to weight gain.
Similarly, irregular sleep/wake patterns did not show a direct link to obesity.
However, it is important to note that these habits may have indirect effects on
weight, such as increasing sedentary behavior and disrupting the body’s natural
rhythm, which could influence eating habits and physical activity levels.

Health Problems and Obesity

Obese children were significantly more likely to suffer from chronic health
problems such as asthma, sleep apnea, diabetes, and skin conditions compared to
overweight children. These conditions are often exacerbated by excessive weight
and highlight the severe health implications of obesity in childhood. Interestingly,
obese children also reported a higher likelihood of feeling the need to lose weight,
indicating a strong psychological impact associated with obesity. The study also
found a higher prevalence of skin problems among obese children, suggesting that
obesity may contribute to dermatological issues such as acne and other skin
conditions (Goff & Kearney, 2018).

Conclusions

This study underscores the significant impact of obesity on childhood health,
highlighting the strong association between increased BMI and elevated RBS, SBP,
and DBP. The findings suggest that physical activity, particularly participation in
school-based physical education programs, plays an important role in preventing
weight gain, while unhealthy dietary habits, speedy food and junk food, contribute
significantly to weight gain and obesity. Obesity in childhood is linked to an
increased risk of chronic health conditions, including diabetes, hypertension,
asthma, and skin problems, as well as psychological issues related to body image.
Ethical Considerations

The Ethical Approval Committee approved the study at the College of Health and
Medical Technology, Sulaimani Polytechnic University. Informed consent was
obtained from all participants, ensuring the confidentiality and voluntary
participation of all involved.

Funding

This research received no funding from public, commercial, or non-profit sectors.

63



Determination of Contributing Factors of Childhood Weight Gain

Author’s Contributions
All authors contributed equally to the manuscript's conception, design, data
collection, analysis, and drafting. All authors reviewed and approved the final
version of the manuscript.
Disclosure Statement
The authors declare no conflicts of interest.
Data Availability Statement
Available from the corresponding author upon reasonable request.
Acknowledgments
The authors would like to thank the General Administration of Education in
Sulaimani City for granting permission to conduct this study and extend our
gratitude to the schools participating in the research.
References
Agapitov, L. I., & Cherepnina, 1. V. (2020). Ambulatory blood pressure monitoring in children and
adolescents.  Pediatriya - Zhurnal Im G.N. Speranskogo, 99(3), 176-184.
https://doi.org/10.24110/0031-403X-2020-99-3-176-184
Aguilar, A., Ostrow, V., De Luca, F., & Suarez, E. (2010). Elevated ambulatory blood pressure in a

multi-ethnic population of obese children and adolescents. Journal of Pediatrics, 156(6), 1007-
1013. https://doi.org/10.1016/j.jpeds.2009.12.028
Ahmad, F., Ishaque, A., Zehra, N., & Amin, H. (n.d.). Frequency of and factors leading to obesity and

overweight in school children. Journal of Ayub Medical College, 24(2).
http://www.ayubmed.edu.pk/JAMC/24-2/Aiesha.pdf
Al-Agha, A. E., & Mahjoub, A. O. (2018). Impact of body mass index on high blood pressure among

obese children in the western region of Saudi Arabia. Saudi Medical Journal, 39(1), 45-51.
https://doi.org/10.15537/smj.2018.1.20942

Al-Ani, R. K., Al-Hadeethi, R. Q., & Al-Ani, S. K. (2020). The prevalence of overweight and obesity
among primary school children in Ramadi City, West of Irag. International Medical Journal,
27(4).

Albataineh, S. R., Badran, E. F., & Tayyem, R. F. (2019). Dietary factors and their association with
childhood obesity in the Middle East: A systematic review. Nutrition and Health, 25(1), 53—
60. https://doi.org/10.1177/0260106018803243

64


https://doi.org/10.24110/0031-403X-2020-99-3-176-184
https://doi.org/10.1016/j.jpeds.2009.12.028
http://www.ayubmed.edu.pk/JAMC/24-2/Aiesha.pdf
https://doi.org/10.15537/smj.2018.1.20942
https://doi.org/10.1177/0260106018803243

Mosul Journal of Nursing Volume 13, Issue 1, Jan 2025, Page 52-71

Al-Hazzaa, H. M., Alothman, S. A., Alghannam, A. F., & Almasud, A. A. (2022). Anthropometric
measurements, sociodemographics, and lifestyle behaviors among Saudi adolescents living in
Riyadh relative to sex and activity energy expenditure: Findings from the Arab Teens Lifestyle
Study 2 (ATLS-2). Nutrients, 14(1), 110. https://doi.org/10.3390/nu14010110

Ali, A. T., Al-Ani, F., & Al-Ani, O. (2023). Childhood obesity: Causes, consequences, and prevention.
Ceska a Slovenska Farmacie, 72(1). https://doi.org/10.5817/csf2023-1-21

Aljassim, H., & Jradi, H. (2021). Childhood overweight and obesity among the Saudi population: A

case-control study among school children. Journal of Health, Population and Nutrition, 40(1).
https://doi.org/10.1186/s41043-021-00242-1
Alkathem, F. A., & Alkhalidi, R. (n.d.). Overweight and obesity among children under 18 years

attended Nutritional Clinic in Al-Diwaniyah Governorate, Irag, 2016. Medical Journal
(TQMJ), 13. https://jmed.utq.edu.iq

Al-Taiar, A., Algaoud, N., Ziyab, A. H., Alanezi, F., Subhakaran, M., Sharaf Alddin, R., Jeng, H. A.,
& Akpinar-Elci, M. (2021). Time-trends of overweight and obesity among schoolchildren in

Kuwait over a 13-year period (2007-2019): Repeated cross-sectional study. Public Health
Nutrition. https://doi.org/10.1017/S1368980021003177

Anderson, S. E., Cohen, P., Naumova, E. N., Jacques, P. F., & Must, A. (2007). Adolescent obesity
and risk for subsequent major depressive disorder and anxiety disorder: Prospective evidence.
Psychosomatic Medicine, 69(8), 722-728. https://doi.org/10.1097/PSY.0b013e31815580b4

Ayer, J., Charakida, M., Deanfield, J. E., & Celermajer, D. S. (2015). Lifetime risk: Childhood obesity
and  cardiovascular  risk.  European  Heart Journal, 36(22), 1487-1494.
https://doi.org/10.1093/eurheartj/ehv089

Boreham, C., & Riddoch, C. (2001). The physical activity, fitness, and health of children. Journal of
Sports Sciences, 19(12), 915-929. https://doi.org/10.1080/026404101317108426

Buoncristiano, M., Williams, J., Simmonds, P., Nurk, E., Ahrens, W., Nardone, P., Rito, A. I., Rutter,
H., Bergh, I. H., Starc, G., Jonsson, K. R., Spinelli, A., Vandevijvere, S., Miki, P., Milanovi¢,
S. M., Salanave, B., Yardim, M. S., Hejgaard, T., Fijatkowska, A., ... Breda, J. (2021).

Socioeconomic inequalities in overweight and obesity among 6- to 9-year-old children in 24
countries from the World Health Organization European region. Obesity Reviews, 22(S6).
https://doi.org/10.1111/0br.13213

65


https://doi.org/10.3390/nu14010110
https://doi.org/10.5817/csf2023-1-21
https://doi.org/10.1186/s41043-021-00242-1
https://jmed.utq.edu.iq/
https://doi.org/10.1017/S1368980021003177
https://doi.org/10.1097/PSY.0b013e31815580b4
https://doi.org/10.1093/eurheartj/ehv089
https://doi.org/10.1080/026404101317108426
https://doi.org/10.1111/obr.13213

Determination of Contributing Factors of Childhood Weight Gain

Chang, R. Y., Chen, T. L., Yeh, C. C., Chen, C. H., Wang, Q. W., Toung, T., & Liao, C. C. (2023).
Risk of obesity among children aged 2—6 years who had prolonged screen time in Taiwan: A
nationwide  cross-sectional  study.  Clinical  Epidemiology, 15, 1305-1315.
https://doi.org/10.2147/CLEP.S382956

Deschaine, S. L., & Leggio, L. (2022). From "Hunger Hormone" to "It’s Complicated": Ghrelin
Beyond Feeding Control. Physiology, 37(2), 35-46.
https://doi.org/10.1152/physiol.00024.2021

Dubose, S. N., Hermann, J. M., Tamborlane, W. V., Beck, R. W., Dost, A., Dimeglio, L. A., Schwab,
K. O., Holl, R. W., Hofer, S. E., & Maahs, D. M. (2015). Obesity in youth with type 1 diabetes
in Germany, Austria, and the United States. Journal of Pediatrics, 167(3), 778-783.
https://doi.org/10.1016/j.jpeds.2015.05.046

Ebbeling, C. B., Pawlak, D. B., & Ludwig, D. S. (2002). Childhood obesity: Public-health crisis,
common sense cure. Lancet, 360(9331), 473-478. https://doi.org/10.1016/S0140-
6736(02)09678-2

Fagot-Campagna, A., Pettitt, D. J., Engelgau, M. M., Rios Burrows, N., Geiss, L. S., Valdez, R.,
Beckles, G. L. A., Saaddine, J., Gregg, E. W., Williamson, D. F., & Venkat Narayan, K. M.

(2000). Type 2 diabetes among North American children and adolescents: An epidemiologic

review and a public health perspective. Journal of Pediatrics, 136(5), 674-682.
https://doi.org/10.1067/mpd.2000.105141

Figueroa-Muiioz, J. 1., Chinn, S., & Rona, R. J. (2001). Association between obesity and asthma in 4-
11 year old children in the UK. Thorax, 56(2), 133-137.
https://doi.org/10.1136/thorax.56.2.133

Georgiou, A., Androutsos, O., Chouliaras, G., & Charmandari, E. (2022). Do children and adolescents

with overweight or obesity adhere to the national food-based dietary guidelines in Greece?
Children, 9(2), 256. https://doi.org/10.3390/children9020256
Ghobadi, S., Totosy De Zepetnek, J. O., Hemmatdar, Z., Bellissimo, N., Barati, R., Ahmadnia, H.,

Salehi-Marzijarani, M., & Faghih, S. (2018). Association between overweight/obesity and
eating habits while watching television among primary-school children in the city of Shiraz,
Iran. Public Health Nutrition, 21(3), 577-583. https://doi.org/10.1017/S1368980017003251

Grant, R. W., & Dixit, V. D. (2015). Adipose tissue as an immunological organ. Obesity, 23(3), 495-
503. https://doi.org/10.1002/0by.21003

66


https://doi.org/10.2147/CLEP.S382956
https://doi.org/10.1152/physiol.00024.2021
https://doi.org/10.1016/j.jpeds.2015.05.046
https://doi.org/10.1016/S0140-6736(02)09678-2
https://doi.org/10.1016/S0140-6736(02)09678-2
https://doi.org/10.1067/mpd.2000.105141
https://doi.org/10.1136/thorax.56.2.133
https://doi.org/10.3390/children9020256
https://doi.org/10.1017/S1368980017003251
https://doi.org/10.1002/oby.21003

Mosul Journal of Nursing Volume 13, Issue 1, Jan 2025, Page 52-71

Hampl, S. E., Hassink, S. G., Skinner, A. C., Armstrong, S. C., Barlow, S. E., Bolling, C. F., Edwards,
K. C. A, Eneli, I., Hamre, R., Joseph, M. M., Lunsford, D., Mendonca, E., Michalsky, M. P.,
Mirza, N., Ochoa, E. R., Sharifi, M., Staiano, A. E., Weedn, A. E., Flinn, S. K., ... Okechukwu,
K. (2023). Clinical Practice Guideline for the Evaluation and Treatment of Children and
Adolescents with Obesity. Pediatrics, 151(2). https://doi.org/10.1542/peds.2022-060640

Handayani, O. W. K., Yuniastuti, A., Abudu, K. O., & Nugroho, E. (2021). Gadget addiction and the
effect of sleep habit, stress, physical activity to obesity. Malaysian Journal of Public Health
Medicine, 21(1), 1-8. https://doi.org/10.37268/MJPHM/VOL.21/NO.1/ART.272

Heymsfield, S. B., & Wadden, T. A. (2017). Mechanisms, pathophysiology, and management of
obesity. New England Journal of Medicine, 376(3), 254-266.
https://doi.org/10.1056/nejmral514009

Ibrahim, A. H., Dahham, S. S., Al-Muffti, S. A., & Al-Rawi, S. S. (2018). Obesity study among
secondary school students at Duhok City. IOP Conference Series: Materials Science and
Engineering, 454(1), 012165. https://doi.org/10.1088/1757-899X/454/1/012165

Ibrahim, S. Q., Al-Hadithi, T. S., & Ismail, K. H. (2020). Overweight and obesity associated factors
among high school students: A cross-sectional study in Erbil. Medico-Legal Update, 20(1),
1296-1301. https://doi.org/10.37506/v20/il/2020/mlu/194481

Jebeile, H., Kelly, A. S., O’Malley, G., & Baur, L. A. (2022). Obesity in children and adolescents:
Epidemiology, causes, assessment, and management. The Lancet Diabetes and Endocrinology,
10(5), 334-345. https://doi.org/10.1016/S2213-8587(22)00047-X

Jerome, G. J., Fink, T., Brady, T., Young, D. R., Dickerson, F. B., Goldsholl, S., Findling, R. L.,
Stepanova, E. A., Scheimann, A., Dalcin, A. T., Terry, A., Gennusa, J., Cook, C., Daumit, G.

L., & Wang, N. Y. (2022). Physical activity levels and screen time among youth with
overweight/obesity using mental health services. International Journal of Environmental
Research and Public Health, 19(4). https://doi.org/10.3390/ijerph19042261

Jia, P., Luo, M., Li, Y., Zheng, J. S., Xiao, Q., & Luo, J. (2021). Fast-food restaurant, unhealthy eating,

and childhood obesity: A systematic review and meta-analysis. Obesity Reviews, 22(S1).
https://doi.org/10.1111/0br.12944

Jin, X., Qiu, T., Li, L., Yu, R., Chen, X., Li, C., Proud, C. G., & Jiang, T. (2023). Pathophysiology of
obesity and its  associated diseases. @ Acta  Pharmaceutica  Sinica  B.
https://doi.org/10.1016/j.apsb.2023.01.012

67


https://doi.org/10.1542/peds.2022-060640
https://doi.org/10.37268/MJPHM/VOL.21/NO.1/ART.272
https://doi.org/10.1056/nejmra1514009
https://doi.org/10.1088/1757-899X/454/1/012165
https://doi.org/10.37506/v20/il/2020/mlu/194481
https://doi.org/10.1016/S2213-8587(22)00047-X
https://doi.org/10.3390/ijerph19042261
https://doi.org/10.1111/obr.12944
https://doi.org/10.1016/j.apsb.2023.01.012

Determination of Contributing Factors of Childhood Weight Gain

Kataria, 1., Jackson-Morris, A., Jewell, J., Williams, D., Bhandari, P., Sharma, D., Lai, J., Jain, T., &
Colozza, D. (2022). Weight stigma among adolescents in three low- and middle-income
countries. Journal of Global Health, 12. https://doi.org/10.7189/jogh.12.04098

Khashayar, P., Kasaeian, A., Heshmat, R., Motlagh, M. E., Gorabi, A. M., Noroozi, M., Qorbani, M.,

& Kelishadi, R. (2018). Childhood overweight and obesity and associated factors in Iranian
children and adolescents: A multilevel analysis; the CASPIAN-1V study. Frontiers in
Pediatrics, 6. https://doi.org/10.3389/fped.2018.00393

Kim, J., & Lim, H. (2019). Nutritional management in childhood obesity. Journal of Obesity and
Metabolic Syndrome, 28(4). https://doi.org/10.7570/JOMES.2019.28.4.225

Kinlen, D., Cody, D., & O’Shea, D. (2018). Complications of obesity. QJM, 111(7).
https://doi.org/10.1093/gjmed/hcx152

Klok, M. D., Jakobsdottir, S., & Drent, M. L. (2007). The role of leptin and ghrelin in the regulation

of food intake and body weight in humans: A review. Obesity Reviews, 8(1).
https://doi.org/10.1111/].1467-789X.2006.00270.x

Kosti, R. I., Kanellopoulou, A., Fragkedaki, E., Notara, V., Giannakopoulou, S. P., Antonogeorgos,
G., Rojas-Gil, A. P., Kornilaki, E. N., Lagiou, A., & Panagiotakos, D. B. (2020). The influence

of adherence to the Mediterranean diet among children and their parents in relation to

childhood overweight/obesity: A cross-sectional study in Greece. Childhood Obesity, 16(8),
571-578. https://doi.org/10.1089/chi.2020.0228
Lalanza, J. F., & Snoeren, E. M. S. (2021). The cafeteria diet: A standardized protocol and its effects

on behavior. Neuroscience and Biobehavioral Reviews, 122.
https://doi.org/10.1016/j.neubiorev.2020.11.003

Lee, E. Y., & Yoon, K. H. (2018). Epidemic obesity in children and adolescents: Risk factors and
prevention. Frontiers of Medicine, 12(6). https://doi.org/10.1007/s11684-018-0640-1

Lin, X., & Li, H. (2021). Obesity: Epidemiology, pathophysiology, and therapeutics. Frontiers in
Endocrinology, 12. https://doi.org/10.3389/fendo.2021.706978

Lloyd, L. J., Langley-Evans, S. C., & McMullen, S. (2012). Childhood obesity and risk of the adult
metabolic syndrome: A systematic review. International Journal of Obesity, 36(1).
https://doi.org/10.1038/ij0.2011.186

Lopez-Gil, J. F., Garcia-Hermoso, A., Sotos-Prieto, M., Cavero-Redondo, I., Martinez-Vizcaino, V.,

& Kales, S. N. (2023). Mediterranean diet-based interventions to improve anthropometric and

68


https://doi.org/10.7189/jogh.12.04098
https://doi.org/10.3389/fped.2018.00393
https://doi.org/10.7570/JOMES.2019.28.4.225
https://doi.org/10.1093/qjmed/hcx152
https://doi.org/10.1111/j.1467-789X.2006.00270.x
https://doi.org/10.1089/chi.2020.0228
https://doi.org/10.1016/j.neubiorev.2020.11.003
https://doi.org/10.1007/s11684-018-0640-1
https://doi.org/10.3389/fendo.2021.706978
https://doi.org/10.1038/ijo.2011.186

Mosul Journal of Nursing Volume 13, Issue 1, Jan 2025, Page 52-71

obesity indicators in children and adolescents: A systematic review with meta-analysis of
randomized  controlled  trials.  Advances in  Nutrition,  14(4), 858-869.
https://doi.org/10.1016/j.advnut.2023.04.011

McNutt, S. W., Yuanreng, H., Schreiber, G. B., Crawford, P. B., Obarzanek, E., & Mellin, L. (1997).
A longitudinal study of the dietary practices of black and white girls 9 and 10 years old at
enrollment: The NHLBI Growth and Health Study. Journal of Adolescent Health, 20(1).
https://doi.org/10.1016/S1054-139X(96)00176-0

Mirmiran, P., Sherafat-Kazemzadeh, R., Jalali-Farahani, S., & Azizi, F. (2010). Childhood obesity in
the Middle East: A review. Eastern Mediterranean Health Journal, 16(9).
https://doi.org/10.26719/2010.16.9.1009

Mittal, M., & Jain, V. (2021). Management of obesity and its complications in children and
adolescents. Indian Journal of Pediatrics, 88(12). https://doi.org/10.1007/s12098-021-03913-
3

Moradi, G., Mostafavi, F., Piroozi, B., Zareie, B., Mahboobi, M., & Rasouli, M. A. (2020). The
prevalence of physical inactivity in Iranian adolescents and the impact of economic and social
inequalities on it: Results of a national study in 2018. BMC Public Health, 20(1).
https://doi.org/10.1186/s12889-020-09618-0

Nagata, J. M., Smith, N., Alsamman, S., Lee, C. M., Dooley, E. E., Kiss, O., Ganson, K. T., Wing, D.,
Baker, F. C., & Gabriel, K. P. (2023). Association of physical activity and screen time with

body mass index among US adolescents. JAMA Network Open, 6(2).
https://doi.org/10.1001/jamanetworkopen.2022.55466
National Heart Lung and Blood Institute. (2022). Overweight and obesity - What are overweight and

obesity? | NHLBI, NIH. https://www.nhlbi.nih.gov/health-topics/overweight-and-obesity
Odum, M., Outley, C. W., McKyer, E. L. J., Tisone, C. A., & McWhinney, S. L. (2017). Weight-

related barriers for overweight students in an elementary physical education classroom: An

exploratory case study with one physical education teacher. Frontiers in Public Health,
5(NOV). https://doi.org/10.3389/fpubh.2017.00305
Oflu, A., & Yalcin, S. S. (2019). Video game use among secondary school students and associated
factors. Archivos Argentinos de Pediatria, 117(6). https://doi.org/10.5546/AAP.2019.E584
Pattern of nutritional obesity among 4-6-year-old children in Sulaymaniyah City, Irag. (n.d.). CIMB.

http://www.cjmb.org

69


https://doi.org/10.1016/j.advnut.2023.04.011
https://doi.org/10.1016/S1054-139X(96)00176-0
https://doi.org/10.26719/2010.16.9.1009
https://doi.org/10.1007/s12098-021-03913-3
https://doi.org/10.1007/s12098-021-03913-3
https://doi.org/10.1186/s12889-020-09618-0
https://doi.org/10.1001/jamanetworkopen.2022.55466
https://www.nhlbi.nih.gov/health-topics/overweight-and-obesity
https://doi.org/10.3389/fpubh.2017.00305
https://doi.org/10.5546/AAP.2019.E584
http://www.cjmb.org/

Determination of Contributing Factors of Childhood Weight Gain

Pi-Sunyer, F. X. (2002). The obesity epidemic: Pathophysiology and consequences of obesity. Obesity
Research, 10(SUPPL. 2). https://doi.org/10.1038/0by.2002.202
Polak-Szczybyto, E. (2023). Low-grade inflammation and role of anti-inflammatory diet in childhood

obesity. International Journal of Environmental Research and Public Health, 20(3).
https://doi.org/10.3390/ijerph20031682

Rofey, D. L., Kolko, R. P., losif, A. M., Silk, J. S., Bost, J. E., Feng, W., Szigethy, E. M., Noll, R. B.,
Ryan, N. D., & Dahl, R. E. (2009). A longitudinal study of childhood depression and anxiety
in relation to weight gain. Child Psychiatry and Human Development, 40(4).
https://doi.org/10.1007/s10578-009-0141-1

SE, W., & JL, G. (2018). Childhood overweight and obesity: Affecting factors, education, and
intervention. Journal of Childhood Obesity, 3(2). https://doi.org/10.21767/2572-5394.100049

Sinha, R., Fisch, G., Teague, B., Tamborlane, W. V., Banyas, B., Allen, K., Savoye, M., Rieger, V.,

Taksali, S., Barbetta, G., Sherwin, R. S., & Caprio, S. (2002). Prevalence of impaired glucose
tolerance among children and adolescents with marked obesity. New England Journal of
Medicine, 346(11). https://doi.org/10.1056/nejmoa012578

Sitar-Taut, A. V., Cozma, A., Fodor, A., Coste, S. C., Orasan, O. H., Negrean, V., Pop, D., & Sitar-

Taut, D. A. (2021). New insights on the relationship between leptin, ghrelin, and leptin/ghrelin
ratio enforced by body mass index in obesity and diabetes. Biomedicines, 9(11).
https://doi.org/10.3390/biomedicines9111657

Southcombe, F., Lin, F., Krstic, S., Sim, K. A, Dennis, S., Lingam, R., & Denney-Wilson, E. (2023).

Targeted dietary approaches for the management of obesity and severe obesity in children and
adolescents: A systematic review and meta-analysis. Clinical Obesity, 13(2).
https://doi.org/10.1111/cob.12564

Sulaiman, S., & AlAni, M. (2020). Prevalence of obesity and physical activity among primary school

children in Erbil City/lraq. Mosul Journal of Nursing, 8(1).
https://doi.org/10.33899/mjn.2020.164353
Tchkonia, T., Thomou, T., Zhu, Y., Karagiannides, I., Pothoulakis, C., Jensen, M. D., & Kirkland, J.

L. (2013). Mechanisms and metabolic implications of regional differences among fat depots.
Cell Metabolism, 17(5). https://doi.org/10.1016/j.cmet.2013.03.008

Weihrauch-Bliher, S., & Wiegand, S. (2018). Risk factors and implications of childhood obesity.
Current Obesity Reports, 7(4). https://doi.org/10.1007/s13679-018-0320-0

70


https://doi.org/10.1038/oby.2002.202
https://doi.org/10.3390/ijerph20031682
https://doi.org/10.1007/s10578-009-0141-1
https://doi.org/10.21767/2572-5394.100049
https://doi.org/10.1056/nejmoa012578
https://doi.org/10.3390/biomedicines9111657
https://doi.org/10.1111/cob.12564
https://doi.org/10.33899/mjn.2020.164353
https://doi.org/10.1016/j.cmet.2013.03.008
https://doi.org/10.1007/s13679-018-0320-0

Mosul Journal of Nursing Volume 13, Issue 1, Jan 2025, Page 52-71

Wing, R. R., & Phelan, S. (2005). Long-term weight loss maintenance. The American Journal of
Clinical Nutrition, 82(1 Suppl). https://doi.org/10.1093/ajcn/82.1.222s

Woo, S., Yang, H., Kim, Y. M., Lim, H., Song, H. J., & Park, K. H. (2022). Sedentary time and fast-
food consumption associated with weight gain during COVID-19 lockdown in children and

adolescents with overweight or obesity. Journal of Korean Medical Science, 37(12).
https://doi.org/10.3346/jkms.2022.37.e103

Xu, S., & Xue, Y. (2016). Pediatric obesity: Causes, symptoms, prevention, and treatment (review).
Experimental and Therapeutic Medicine, 11(1). https://doi.org/10.3892/etm.2015.2853

Yusuf, Z. I., Dongarwar, D., Yusuf, R. A., Bell, M., Harris, T., & Salihu, H. M. (2019). Social
determinants of overweight and obesity among children in the United States. International
Journal of Maternal and Child Health and AIDS (IJMA), 9(1).
https://doi.org/10.21106/ijma.337

71


https://doi.org/10.1093/ajcn/82.1.222s
https://doi.org/10.3346/jkms.2022.37.e103
https://doi.org/10.3892/etm.2015.2853
https://doi.org/10.21106/ijma.337

