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HUBUNGKAIT ANTARA STATUS SOSIOEKONOMI, AMALAN
PEMAKANAN IBU BAPA, PENGAMBILAN MINUMAN MANIS BERGULA
DAN AKTIVITI FIZIKAL TERHADAP PROFIL ANTROPOMETRIK DAN
BIOMARKER RISIKO OBESITI MELALUI ANALISIS LALUAN DALAM
KALANGAN REMAJA IRAQ
ABSTRAK

Obesiti dalam kalangan remaja kini menjadi cabaran utama kesihatan awam di
Irag, dengan keadaan pasca-konflik yang unik telah mempercepatkan permasalahan
ini melebihi norma serantau. Kadar prevalens yang telah meningkat tiga kali ganda
dalam sedekad lalu menunjukkan bahawa remaja Irag menghadapi masalah obesiti
yang dipacu oleh sistem makanan yang terganggu, kekurangan peluang untuk aktiviti
fizikal, serta pengaruh kuat keluarga terhadap tabiat pemakanan. Proses perbandaran
yang pesat dan pengaruh pemakanan Barat, digabungkan dengan amalan makan
beramai-ramai yang tradisional, telah mewujudkan laluan tersendiri ke arah
perkembangan obesiti dalam tempoh pembangunan yang kritikal ini. Memahami
penentu yang khusus kepada konteks Iraq amat penting untuk merangka intervensi
berkesan dalam situasi di mana infrastruktur kesihatan awam masih berhadapan
dengan kekangan sumber yang ketara. Kajian ini bertujuan untuk menterjemah dan
mengesahkan versi Arab bagi instrumen penilaian amalan keibubapaan makanan
(FPP) dan pengambilan minuman bergula (SSBs), serta menentukan tahap tingkah
laku sedentari dan aktiviti fizikal sebagai pemboleh ubah bebas. Kajian ini juga
meneliti hubungan antara ciri-ciri sosiodemografi dan pemboleh ubah bebas lain
dengan ukuran antropometrik (BMI, WHR, WHtR) sebagai hasil dalam kalangan
remaja Irag. Analisis selanjutnya dijalankan untuk menilai pengaruh ukuran
antropometrik terhadap pemboleh ubah kardiometabolik seperti profil lipid, tekanan
darah, dan kawalan glisemik melalui analisis laluan (path analysis). Kajian ini
dilaksanakan dalam dua fasa. Fasa pertama memberi tumpuan kepada penterjemahan
dan penyesuaian budaya soal selidik Adolescent Food Parenting Questionnaire
(AFPQ) dan Beverage Intake Questionnaire (BEVQ), diikuti oleh penilaian
psikometrik termasuk Analisis Faktor Eksploratori (EFA) dan Analisis Faktor
Pengesahan (CFA). Analisis pengesahan menunjukkan bahawa kedua-dua soal selidik

tersebut mempunyai kebolehpercayaan dan kesahan yang tinggi melalui struktur faktor
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yang diterima (EFA/CFA) dan konsistensi dalaman yang kukuh. BEVQ-A
menunjukkan kebolehpercayaan tinggi merentasi kategori minuman dengan bias
sistematik yang minimum, mengesahkan keberkesanan kedua-dua instrumen dalam
menilai tingkah laku pemakanan remaja. Dalam Fasa Kedua, reka bentuk kajian
keratan lintang digunakan untuk membangunkan dan menilai model laluan struktur
yang mengkaji hubungan antara pemboleh ubah utama kajian. Data dikumpul daripada
sampel 506 orang remaja (purata umur = 16.53 tahun, Sisihan Piawai = 0.70) melalui
teknik persampelan rawak mudah. Analisis statistik dijalankan menggunakan SPSS
versi 26, pakej R lavaan, dan Mplus versi 7.4 bagi memastikan anggaran dan
pengesahan model yang kukuh. Model laluan struktur mengenal pasti 45 hubungan
yang signifikan antara faktor sosiodemografi, amalan keibubapaan makanan, tingkah
laku pemakanan, tingkah laku sedentari, aktiviti fizikal dan ukuran antropometrik
dengan tahap kesesuaian model yang memuaskan. Indeks Jisim Tubuh piawai (skor-Z
BMI) dan Nisbah Pinggang ke Pinggul (WHR) menunjukkan variasi yang kuat (R? >
0.40), manakala kalori susu dan kuantiti snek menunjukkan variasi yang lemah (Rz <
0.10). Kajian ini turut mengenal pasti hubungan signifikan antara ukuran
antropometrik dan faktor risiko kardiometabolik. Secara khusus, remaja yang
mempunyai penglibatan ibu bapa yang lebih tinggi dalam pemilihan makanan dan
mengamalkan tabiat pemakanan sihat didapati kurang berisiko untuk mengalami
obesiti. Sebaliknya, pengambilan minuman bergula yang tinggi, tingkah laku sedentari
yang meningkat dan tahap aktiviti fizikal yang rendah dikaitkan secara positif dengan
obesiti dan risiko kardiometabolik, termasuk tekanan darah tinggi dan profil lipid yang
tidak menggalakkan. Penemuan ini menekankan keperluan mendesak untuk
melaksanakan intervensi pemakanan berasaskan keluarga di Iraq yang bertujuan untuk
mewujudkan persekitaran rumah yang lebih sihat serta meningkatkan penglibatan ibu
bapa dalam tabiat pemakanan remaja. Di samping itu, galakan aktiviti fizikal di
sekolah dan komuniti adalah penting bagi menangani gaya hidup sedentari. Kajian ini
juga menggariskan kepentingan pelaksanaan dasar yang disasarkan untuk
mengurangkan pengambilan minuman bergula dan mempromosikan alternatif
minuman yang lebih sihat. Secara keseluruhan, dapatan ini menyediakan asas kukuh
bagi strategi kesihatan awam berasaskan bukti dan pembangunan dasar untuk
menangani beban obesiti remaja yang semakin meningkat serta implikasi kesihatan

yang berkaitan di Irag.
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INTERRELATIONSHIP OF SOCIOECONOMIC STATUS, FOOD
PARENTING PRACTICES, SUGAR-SWEETENED BEVERAGES INTAKE
AND PHYSICAL ACTIVITY TOWARDS ANTHROPOMETRIC AND
BIOMARKERS PROFILE ON RISK OF OBESITY THROUGH PATH
ANALYSIS AMONG IRAQI ADOLESCENTS
ABSTRACT

Adolescent obesity has emerged as a critical public health challenge in Iraq,
where unique post-conflict conditions have accelerated the problem beyond regional
norms. With prevalence rates that have tripled over the past decade, Iragi adolescents
face obesity driven by disrupted food systems, limited physical activity opportunities,
and strong familial influences on eating behaviors. The country's rapid urbanization
and dietary westernization, combined with traditional communal eating practices,
create distinct pathways through which obesity develops during this critical
developmental period. Understanding these Irag-specific determinants is essential for
creating effective interventions in a setting where public health infrastructure
continues to face significant resource constraints. This study aimed to translate and
validate Arabic versions of instruments to assess food parenting practices (FPP) and
sugar-sweetened beverages (SSBs) and determine the level of sedentary behaviour and
physical activity that acted as independent variables. The study further investigated
relationships between sociodemographic characteristics and other independent
variables with anthropometric measurements (BMI, WHR, WHtR) as an outcome
among lIraqi adolescents. The analysis was extended to examine the influence of
anthropometric measurements (BMI, WHR, WHtR) with cardiometabolic variables
such as lipid profiles, blood pressure, and glycemic control in path analysis. The study
was carried out in two phases; phase | emphasized the translation and cultural
adaptation of the Adolescent Food Parenting Questionnaire (AFPQ) and the Beverage
Intake Questionnaire (BEVQ), followed by psychometric evaluations, including
Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA).

Validation analyses confirmed both questionnaires' reliability and validity through
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acceptable factor structure (EFA/CFA) and strong internal consistency. The BEVQ-A
demonstrated high reliability across beverage categories with minimal systematic bias,
confirming both instruments' effectiveness for assessing adolescent dietary behaviors.
In Phase I, a cross-sectional study design was employed to develop and evaluate a
structural path model examining the relationships among key study variables. Data
were collected from a sample of 506 adolescents (mean age = 16.53 years, SD = 0.70)
using a simple random sampling technique. Statistical analyses were conducted using
SPSS version 26, the R package lavaan, and Mplus version 7.4 to ensure robust model
estimation and validation. The structural path model identified 45 significant
relationships among sociodemographic factors, food parenting practices, dietary
behaviours, sedentary behaviour, physical activity, and anthropometric measurements,
with satisfactory goodness-of-fit. Standardized Body Mass Index (BMI Z-scores) and
Waist-to-Hip Ratio (WHR) showed strong variance (R? > 0.40), while milk calories
and snack quantity had weak variance (R? < 0.10). Additionally, the study identified
significant associations between anthropometric measurements and cardiometabolic
risk factors. Notably, adolescents with greater parental involvement in food choices
and healthier dietary behaviors were less likely to be obese. In contrast, higher
consumption of sugar-sweetened beverages (SSBs), increased sedentary behavior, and
low levels of physical activity were positively associated with obesity and
cardiometabolic risks, including elevated blood pressure and unfavorable lipid
profiles. These findings highlight the urgent need for family-centered nutrition
interventions in Irag, aimed at fostering healthier home environments and enhancing
parental engagement in adolescents’ dietary habits. Additionally, promoting physical
activity within schools and communities is critical to counteracting sedentary
lifestyles. The study underscores the importance of implementing targeted policies to
reduce SSB consumption and promote healthier beverage alternatives. Collectively,
these insights offer a strong foundation for evidence-based public health strategies and
policy development to address the growing burden of adolescent obesity and its health

consequences in Irag.
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CHAPTER 1

INTRODUCTION

1.1  Preview of the Chapter
Chapter One provides an introduction to the study, including its background,

significance, rationale, and objectives.

1.2 Study Background.

Over the past four decades, the global prevalence of overweight and obesity
has almost tripled, and it is the most significant public health challenges of the twenty-
first century (WHO, 2022¢). The Centers for Disease Control and Prevention (CDC
2024) reported that between 2017 and March 2020, approximately 19.7% of U.S.
children and adolescents were obese, Briefly, approximately 14.7 million youths aged
2-19 years, were classified as obese. Both developed and developing countries
continue to exhibit high incidence rates of overweight and obesity. In Irag, a
developing nation, obesity remains a critical public health issue, with a prevalence rate
of 32% among children and adolescents as in 2019 (GNRs, 2022c). This rate is on the
rise, highlighting the growing concern over obesity in the region.

Research has shown that obesity among Iragi adolescents is associated with
significant health consequences, including dyslipidaemia, hyperglycaemia, and
hypertension (Bdair et al., 2020). Additionally, adolescents classified as overweight
or obese are often affected by physical inactivity, high levels of sedentary behavior,
and poor dietary habits (Kadim et al., 2023; Nwayyir et al., 2023; Shwaish et al.,
2023). This alarming trend has drawn attention from researchers who focused on
preventing adolescent obesity. Parent do have strong influence toward children’s
eating behavior, however, lack of studies show the role of coparenting toward eating

behavior and examine whether coparenting quality moderates or confounds these



associations (Douglas et al., 2024). Evidence suggests that food parenting practices
(FPP) are crucial in shaping the dietary behaviors and weight management of children
and adolescents, significantly impacting their psychophysiological health (Vaughn et
al., 2016; Koning et al., 2021).

Food Parenting Practices (FPP) refer to the strategies parents use to influence
their children's dietary behaviours, including the selection of foods, feeding styles, and
modelled eating behaviours (Vaughn et al., 2016; Chen et al., 2021; Mahmood et al.,
2021). These practices are context-specific and aim to guide children toward particular
eating habits and attitudes (Yee, Lwin, and Ho, 2017; Scaglioni et al., 2018). While
much of the research on FPP has focused on parents and their young children, however,
there is growing evidence that FPP continues to play a significant role during
adolescence is still lacking.

Adolescence is a critical phase marked by significant physical, developmental,
and social changes (Sawyer et al., 2012). During this period, individuals are
particularly vulnerable to developing overweight, a major public health concern
(Kansra, Lakkunarajah, and Jay, 2021; Mahumud et al., 2021). The complex changes
occurring during adolescence can substantially influence eating behaviours and overall
nutritional status and eventually lead to risk of obesity (Al-Khudairy et al., 2017; Stok
et al., 2018; Kim, Kim, and Chung, 2020).

Empirical studies examining the relationship between demographic
characteristics such as age, sex, and socioeconomic status (SES) and factors like
anthropometric measurements, physical activity, and sugar-sweetened beverage (SSB)
consumption in adolescents often rely on direct measures. Many of these studies have
found that being female is associated with higher levels of sedentary behaviour

(Bahathig et al., 2021), lower physical activity, and increased body weight (Cowley et



al., 2021; Mo et al., 2022). This pattern is particularly evident in Iraq and other Middle
Eastern contexts, where cultural norms, gender roles, and safety concerns often limit
girls' opportunities to engage in outdoor physical activities. Restrictions related to
public space access, limited availability of gender-specific sports programs, and
societal expectations emphasizing modesty and domestic responsibilities can
contribute to increased sedentary time among adolescent girls(Qasem, Al-Hadithi &
Al-Tawil, 2019; Kampalath et al., 2023). However, certain research has could not find
a significant relationship between SES and obesity, SSB consumption, sedentary
behavior, or physical activity (Magnon, Vallet, and Auxiette, 2018).

The rising prevalence of childhood obesity in recent decades underscores the
urgent need for obesity stratification to identify individuals at increased risk for
cardiometabolic complications (Drozdz et al., 2021; Negrea et al., 2021). Once
considered an isolated condition, obesity is now widely recognized as a major
contributor to cardiometabolic risk in adolescents, a conclusion supported by a
substantial body of literatures (Sommer, and Twig, 2018). Cardiometabolic risk factors
include a range of variables that increase the likelihood of developing cardiovascular
and metabolic diseases, with lipid profiles, blood pressure, and glycaemic status being
the most frequently examined in research.

Identifying individuals at elevated risk for severe obesity and its associated
cardiovascular consequences is crucial in both clinical and public health contexts.
While numerous studies have examined cardiometabolic risk in childhood within
Western populations, a significant research gap persists regarding lIragi youth (Farrag,
Cheskin, and Farag, 2018; Mazidi, Banach, and Kengne, 2019; Bitew et al., 2020).

Despite the extensive body of research on the topic, a significant gap remains

in determining the causal pathways through which food parenting practices, dietary



behavior, physical activity, and sedentary behavior interact to influence the risk of
overweight and cardiometabolic factors among adolescents. While factors such as peer
influence, school environments, media exposure, and broader cultural norms also play
critical roles in shaping adolescent eating behaviors, this study intentionally focuses
on family dynamics—specifically food parenting practices (FPP)—and
sociodemographic characteristics. This narrowed scope was adopted to maintain
analytical depth and address the unique cultural context of Iraq, where familial roles
are central to dietary habits and lifestyle choices. By employing a path analysis
approach, this research models the directional relationships between
sociodemographic variables, FPP, dietary behavior, physical activity, sedentary
behavior, and anthropometric measurements (BMI, WHR, WHtR). The exclusion of
external factors like peer networks or media influence was a deliberate choice to avoid
overcomplicating the model and to prioritize investigating modifiable family-level
interventions within Iraq’s cultural framework. Ultimately, this study seeks to
elucidate how obesity, mediated by these familial and sociodemographic variables,
impacts cardiometabolic risk factors, providing actionable insights for targeted public

health strategies in similar contexts.

1.3  Problem Statement

Obesity is a prevalent issue in developing countries, particularly among
children and adolescents (World Obesity Federation, 2019). In Iraq, the escalating
prevalence of childhood and adolescent obesity represents a critical public health issue,
influenced by a multifaceted array of factors, including family dynamics and Food
Parenting Practices (FPP). These practices are instrumental in shaping dietary
behaviors that directly impact anthropometric measurements and overall health

outcomes (CDC, 2022). However, research specifically addressing how FPP



contribute to the dietary pattern of the adolescents in Iragi family remains sparse.
Cultural, social, and economic factors in Iraq likely play a unique role in shaping
parental approaches to food and nutrition (Noor et al., 2020; Jawad, 2021).

The consumption of sugar-sweetened beverages (SSBs) among adolescents is
linked to numerous health issues, including obesity, type 2 diabetes, and dental
problems (Calcaterra et al., 2023; Hassan, and Othman, 2024). In Iraq, the growing
availability and consumption of SSBs among adolescents is particularly concerning
given the increasing prevalence of obesity and related health conditions (Agha, and
Rasheed, 2021; Hassan, and Othman, 2024). Despite the well-documented risks of
excessive SSB intake, research specifically addressing the prevalence, consumption
patterns, and determinants of SSB use among Iragi adolescents remains limited
(Alkinani et al., 2022). Moreover, current practices for measuring SSB intake in Iraq
are inconsistent and methodologically weak, with most studies relying on general
dietary recall or non-standardized food frequency questionnaires that lack detail on
beverage types, portion sizes, and frequency of consumption. These instruments are
often adapted from international tools without cultural validation or tailoring to the
Iragi context, compromising their reliability and relevance. Furthermore, there is no
routine national surveillance system that monitors SSB intake among youth, making it
difficult to track trends or inform policy. This highlights an urgent need for a culturally
adapted, validated, and standardized assessment tool to accurately capture beverage
consumption behaviors. Addressing this gap is essential for understanding the
underlying drivers of SSB intake and for designing evidence-based interventions and
public health strategies that encourage healthier beverage choices and improve
adolescent health outcomes in Iraq.

Low levels of physical activity and high levels of sedentary behavior among
adolescents are well-established risk factors for obesity, cardiovascular diseases, and

other health complications (Mahumud et al., 2021; Zhu et al., 2021). In Iraq, there is



an increasing concern regarding the growing prevalence of sedentary lifestyles and
insufficient physical activity among adolescents (Dawood, 2021; Mahmmod, and Al-
Diwan, 2022), which may be contributing to rising rates of obesity and associated
health issues (Bdair et al., 2020). To date, fewer than ten peer-reviewed studies have
explicitly examined physical inactivity, sedentary behavior, and their cultural or
environmental determinants in Irag, with most focusing narrowly on urban populations
(e.g., Baghdad and Basrah) and relying on self-reported data limited (Burahmah,
Shanmugam, and Stansfield, 2023; Li, Zhang, and Yan, 2024). For instance, Dawood
(2021) identified that only 15% of Iragi adolescents in Baghdad meet WHO-
recommended physical activity levels, attributing this to limited access to safe
recreational spaces and cultural restrictions on outdoor activities for girls. Similarly,
Mahmmod and Al-Diwan (2022) highlighted that 72% of adolescents in rural
Irag spend over 7 hours daily on screens, exacerbated by poor infrastructure for
physical activity. Despite these insights, critical gaps persist: no studies have
systematically explored how Iraq’s unique cultural norms (e.g., gendered mobility
restrictions) or environmental factors (e.g., urban sprawl displacing green spaces)
interact to shape sedentary behaviors. This scarcity of localized, multidimensional
research hinders the development of targeted public health policies and interventions
aimed at promoting physical activity and reducing sedentary time among lIraqi
adolescents, both of which are essential for improving long-term health outcomes.
Adolescent obesity is a significant public health concern due to its long-term
consequences on health, particularly its influence on anthropometric measurements
and metabolic risk factors. Obesity among adolescents is strongly associated with
adverse changes in lipid profiles, elevated blood pressure, and impaired glycemic
control, which increase the risk of cardiovascular diseases and type 2 diabetes later in
life (Abeyratne, Perera, and Fernando, 2020; Caprio, Santoro, and Weiss, 2020;

Zucchini et al., 2020; Li, Zhang, and Yan, 2024). In Iraq, the rising prevalence of



adolescent obesity necessitates a deeper understanding of its impact on these critical
health markers. However, there is a notable gap in research examining the specific
consequences of obesity on lipid profiles, blood pressure, and glycemic parameters
among lIragi adolescents (Farrag, Cheskin, and Farag, 2018; Mazidi, Banach, and
Kengne, 2019; Bitew et al., 2020). This lack of localized data limits the ability to
develop effective public health strategies and clinical interventions aimed at mitigating
the negative health outcomes associated with obesity in this population. Understanding
these relationships is crucial for designing preventive measures and treatment
protocols that address the metabolic risks posed by adolescent obesity in Iraq.

In summary, the increasing prevalence of obesity among Iraqi adolescents
poses a significant public health challenge with critical implications for
anthropometric measurements and metabolic health. Despite the key roles of family
dynamics, food parenting practices (FPP), sugar-sweetened beverage (SSB)
consumption, physical activity, and sedentary behaviors in adolescent health, research
within the Iragi context remains limited. Notably, there is a lack of culturally relevant
studies on FPP, SSB consumption, and physical inactivity, as well as validated tools
for assessing beverage intake not only among Iragi adolescents but also across Arabic-

speaking countries.

1.4 Significance of the Study

The prevalence of obesity among Iraqi children and adolescents reached 32%
in 2019, a rate that continues to rise and mirrors global trends (GNRs, 2022a). This
escalating obesity epidemic is closely linked to an increase in metabolic disorders such
as insulin resistance, dyslipidemia, and hypertension, which significantly elevate the
risk of severe health complications (Abeyratne, Perera, and Fernando, 2020; Caprio,
Santoro, and Weiss, 2020; Zucchini et al., 2020; Li, Zhang, and Yan, 2024), adolescent

obesity and overweight can lead to non-communicable diseases (NCDs) and metabolic



syndromes, including diabetes, at younger ages. Alarmingly, premature deaths from
these conditions are prevalent, with 85% occurring in low- and middle-income
countries (CDC, 2021). Long-term morbidity and mortality due to diabetes, heart
disease, cancer, and fatty liver are significant concerns (Sahib, Mohsin, and Mutlag,
2021). Furthermore, lraq's progress towards achieving diet-related NCD targets
remains limited, with obesity rates among adults significantly surpassing regional
averages. Specifically, 40.1% of women and 26.5% of men in Iraq are living with
obesity, compared to the regional averages of 10.3% for women and 7.5% for men.

Diabetes affects 20.2% of adult women and 20.3% of adult men in Iraq (GNRs, 20223).
These statistics underscore the urgent need to identify the factors contributing to

adolescent obesity in Iraq, where cultural, socioeconomic, lifestyle, and environmental
influences may differ markedly from those in other regions.

Environmental factors, such as limited access to safe recreational spaces,
urbanization displacing green areas, and the proliferation of energy-dense food outlets,
are increasingly recognized as critical drivers of obesity in conflict-affected settings
like Iraq (Ofori et al., 2020; Alaa E. Badawi et al., 2021). For instance, a 2022 study
in Baghdad found that 68% of neighborhoods lacked parks or sports facilities,
correlating with higher adolescent sedentary behavior (Mahmmod & Al-Diwan, 2022).
Similarly, urban sprawl and reliance on motorized transport in cities like Basrah have
reduced opportunities for active commuting, exacerbating physical inactivity
(Dawood, 2021). While this study prioritizes familial and sociodemographic factors
due to Iraq’s collectivist culture, future research should explicitly model
environmental determinants to inform urban planning and policy interventions. A
deeper understanding of these multifaceted determinants is essential for developing
targeted interventions that address the specific needs of Iragi adolescents.

Adolescent obesity is a pressing global issue, with research consistently

highlighting its multifaceted etiology, which encompasses sociodemographic factors,



dietary behaviors, physical activity levels, and sedentary lifestyles (Narciso et al.,
2020; Mahumud et al., 2021; Zhu et al., 2021). Food parenting practices (FPP) are
recognized as critical determinants of children's eating habits and weight outcomes,
with substantial evidence indicating that parental influence significantly shapes
adolescent dietary behaviors and physical activity levels (Loth et al., 2016; Koning et
al., 2021). Additionally, the ecological systems theory of childhood overweight
development, proposed by Davison and Birch (2001), posits that the interaction of
dietary intake, physical activity, and sedentary behavior child risk factors related to
overweight occurs within a broader context of child, family, and community
characteristics. In this study, “anthropometric measurements” was used as a
comprehensive term to refer to all body composition measurements. However, most
existing research focuses on Western contexts, with limited data on how these factors
interact in non-Western societies, particularly in Middle Eastern countries like Iraq,
where cultural, social, and economic dynamics are distinct (Leandro et al., 2020; Lian
et al., 2020; Alaa E. Badawi et al., 2021).

Given the increasing prevalence of obesity among Iraqgi adolescents and the
unique cultural context in which they live, there is a pressing need to investigate the
factors contributing to this public health challenge within this population. The
translation and cultural adaptation of the Adolescent Food Parenting Questionnaire
(AFPQ) and the Beverage Intake Questionnaire (BEVQ) into Arabic are critical steps
in providing reliable tools for assessing FPP and dietary intake in Iragi families. These
tools align with Iraq’s 2022 National Strategy for Non-Communicable Diseases
(NCDs), which emphasizes evidence-based interventions to combat obesity and
diabetes (GNRs, 2022a). Validated instruments like the AFPQ and BEVQ are
indispensable for monitoring progress toward the strategy’s targets, such as reducing
adolescent obesity by 15% by 2030. These validated instruments are indispensable for

understanding the specific behaviors and practices that impact adolescent health in



Irag, where existing data are scarce and often lack cultural relevance (Koning, et al.,
2021; Liu et al., 2021). Furthermore, this study was examine the direct and indirect
associations between sociodemographic characteristics, FPP, dietary behaviors,
physical activity, sedentary behavior, and anthropometric measurements among Iraqi
adolescents. Findings directly inform Iraq’s draft Action Plan for Adolescent Health
(2023), which prioritizes school-based nutrition programs and parental education
campaigns (MOH, 2022). For instance, the study’s insights into sedentary behavior
and urban food environments support the plan’s proposed policies to limit screen time
in schools and regulate junk food marketing near educational institutions.

This analysis is crucial for identifying the underlying mechanisms driving
obesity and related health issues in this population, which are likely shaped by a
complex interplay of factors that differ from those observed in other regions
(Mahumud et al., 2021). By linking familial practices and sociodemographic
disparities to actionable policy levers, this study provides a framework for Iraq’s
Ministry of Health to tailor interventions, such as subsidizing healthy foods in low-
income areas or mandating physical education reforms, that address localized drivers

of obesity.

1.5  Rationale of the Study

Iraqg currently lacks robust, culturally relevant research tools and
comprehensive data on adolescent health behaviors, particularly in relation to obesity
and its determinants. This study addresses these critical gaps by providing validated
instruments and empirical data specific to Iragi adolescents and, more broadly, to
Arabic-speaking populations. While the consumption of sugar-sweetened beverages is
prevalent among Iraqi adolescents, no available tool has been developed or validated

to assess beverage intake in this demographic. By employing a translated and validated
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Arabic version of the questionnaire, this study offers crucial evidence on sugar-
sweetened beverage consumption among Iraqi adolescents.

Adolescents’ dietary patterns are heavily influenced by the home environment,
with parenting playing a pivotal role. Parents, as role models, shape adolescents'
dietary habits both at home and in school settings. This study assesses these dynamics,
shedding light on the impact of food parenting practices on dietary behaviors and
obesity risk.

The significance of this research extends beyond its immediate contribution to
public health knowledge in Iraqg. It has the potential to guide future health interventions
and policies aimed at preventing obesity and fostering healthier lifestyles among Iraqi
youth. In the long term, the insights gained from this study will support the
development of targeted, culturally appropriate interventions that address the unique
challenges faced by Iraqi adolescents.

By determining the associations between health-related behaviors and
outcomes, this research provides a foundation for evidence-based strategies to combat
obesity and its associated metabolic risks. Ultimately, the findings will contribute to
improving the long-term health of the Iragi population and informing regional efforts

to address similar challenges across Arabic-speaking countries.

1.6 Research Questions

1. Are the Arabic versions of the Adolescent Food Parenting Questionnaire
(AFPQ) and the Beverage Intake Questionnaire (BEVQ) valid to assess food
parenting practices and sugar-sweetened beverages consumption among Iraqi

adolescents?
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1.7

. What is the construct validity of the Arabic version of the Adolescent Food

Parenting Questionnaire (AFPQ-A) and the reliability of the Beverage Intake
Questionnaire (BEVQ-A) among Iragi adolescents?

What are the levels of food parenting practices (FPP), dietary behaviours, sugar-
sweetened beverage (SSB) consumption, physical activity, sedentary behaviour,
anthropometric measurements, blood pressure, and biochemical parameters
among Iraqgi adolescents?

What are the direct and indirect path associations between sociodemographic
characteristics, food parenting practices (FPP), sugar-sweetened beverage
consumption, dietary behaviours, physical activity, sedentary behaviour, and
anthropometric measurements among lIragi adolescents?

What are the associations between anthropometric measurements and

cardiometabolic risk factors among Iraqi adolescents?

Research Hypothesis

. The Arabic versions of the Adolescent Food Parenting Questionnaire (AFPQ)

and the Beverage Intake Questionnaire (BEVQ) are valid instruments to assess
food parenting practices and sugar-sweetened beverage (SSB) consumption

among lIragi adolescents.

. The Arabic version of the Adolescent Food Parenting Questionnaire (AFPQ-A)

demonstrates acceptable construct validity, and the Beverage Intake
Questionnaire (BEVQ-A) exhibits reliable measurements among Iraqi
adolescents.

There are significant direct and indirect path associations between

sociodemographic characteristics, food parenting practices (FPP), sugar-
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sweetened beverage consumption, dietary behaviours, physical activity,
sedentary behaviour, and anthropometric measurements among Iraqi
adolescents.

4. There are associations between anthropometric measurements and

cardiometabolic risk factors among Iragi adolescents.

1.8  Research Objectives

1.8.1 General Objectives

The general aim of the study is to examine the structural path association of
sociodemographic characteristics, food parenting practices (FPP), dietary behavior,
physical activity, sedentary behavior, blood pressure, biomarker profiles and

anthropometric measurements among lIragi adolescents.

1.8.2 Specific Objectives

1. To translate, culturally adapt, and validate the Adolescent Food Parenting
Questionnaire (AFPQ) and Beverage Intake Questionnaire (BEVQ) into the
Arabic language among Iraqi adolescents.

2. To assess the construct validity of the Arabic version of the Adolescent Food
Parenting Questionnaire (AFPQ-A) and assess the reliability of the Beverage
Intake Questionnaire (BEVQ-A) among Iraqi adolescents.

3. To identify the levels of food parenting practices (FPP), dietary behaviours,
sugar-sweetened beverage (SSB) consumption, physical activity, sedentary
behaviour, anthropometric measurements, blood pressure, and biochemical
parameters among Iragi adolescents.

4. To examine the direct and indirect path associations between sociodemographic

characteristics, food parenting practices (FPP), sugar-sweetened beverage
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consumption, dietary behaviours, physical activity, sedentary behaviour, and
anthropometric measurements among lIraqi adolescents.
5. To examine predictors of anthropometric measurements with cardiometabolic

risk factors among Iraqi adolescents.

1.9 Research Philosophy

The study design selected, interpretation of findings, and understanding of the
world of the researchers are fundamentally influenced by their research philosophy
(Ryan, 2018). This philosophy encompasses their basic assumptions and views about
reality (Scotland, 2012), knowledge (Polkinghorne, 1989), and research methods
(Wright et al., 2016). This study's research philosophy is rooted in positivism,
acknowledging the importance of empirical evidence and objective reality in
addressing the research questions.

The positivism paradigm, with its focus on objective reality and empirical
evidence (Park, Konge, and Artino, 2020), provided a solid foundation for examining
health and behavioral patterns among Iraqi adolescents. By concentrating on
measurable and observable variables such as food parenting practices, dietary
behavior, physical activity, sedentary behavior, blood pressure, and biochemical
parameters, positivism facilitated precise quantification and analysis. This approach
supported the use of structured surveys, anthropometric measurements, and
biochemical analyses, allowing for reliable data collection and statistical analysis to
uncover patterns and associations. However, the positivist approach may have
overlooked the subjective experiences and cultural contexts that influence these
behaviors and health outcomes (Iwelunmor, Newsome, and Airhihenbuwa, 2014).
While path analysis elucidated direct and indirect relationships among variables, they

might have failed to capture the nuanced, lived experiences of adolescents that
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qualitative methods could reveal. Thus, although positivism provided clarity and rigor
in examining the relationships between dietary behavior, sociodemographic factors,
and health outcomes, it could have been complemented by interpretivist approaches to
offer a more comprehensive understanding of adolescent health in Wasit, Iraq.

In summary, the adoption of the positivism paradigms in this study offered a
thorough approach to understanding the health and behavioral patterns of Iraqi
adolescents. Positivism enabled precise quantification and analysis of measurable
variables through structured methods, revealing patterns and associations (Park,
Konge, and Artino, 2020). However, its limitations in capturing subjective experiences
and cultural contexts highlighted the need for a more holistic perspective. Despite
these limitations, the framework provided by positivism was instrumental in ensuring
the findings were empirically sound and relevant to the health research context of Iraqi

adolescents.

1.10 Operational Definition

1. A path analysis

Path analysis, a component of Structural Equation Modeling (SEM), is
employed to examine the relationships and effects among observed variables
(Valenzuela, and Ingrid, 2017; Wang, and Wang, 2020). Specifically, it assesses both
direct and indirect effects, facilitating the testing and definition of structural models
(Sarwono, 2022). In this study, path analysis is operationalized to assess the mediating
roles of physical activity, sedentary behavior, and dietary habits in the relationship
between sociodemographic characteristics and adolescent parental food behaviors on

the risk of obesity, measured through anthropometric assessments.

2. Physical activity

Physical activity was measured using the Physical Activity Questionnaire for

Older Children (PAQ-C), a validated nine-item survey assessing exercise habits during
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weekdays and weekends in various contexts such as free time, physical education
classes, and after-school activities. The PAQ-C, demonstrating good internal
consistency (Cronbach's alpha = 0.777), was translated into Arabic with an improved
Cronbach's alpha of 0.798. Each item is scored on a Likert scale from 1 (very little
physical activity) to 5 (high level of physical activity), and the mean item scores form
the PAQ-C total score. This total score categorizes physical activity levels as low,
moderate, or high. Additionally, the study employed an equation to convert PAQ-C
scores into a continuous measure of moderate to vigorous physical activity (MVPA),
providing a comprehensive assessment of participants' activity levels.

3. Sedentary behavior

Sedentary behavior was measured using the Adolescent Sedentary Activity
Questionnaire (ASAQ), developed by (Hardy, Booth, and Okely, 2007). The ASAQ,
demonstrating test-retest reliability (correlation coefficient = 0.70), assesses daily time
spent on 11 sedentary activities categorized into screen time, educational activities,
travel and cultural activities, and social activities. Total time spent in each category is
summed to calculate the average daily sedentary time for weekdays and weekends. In
this study, sedentary behavior was quantified using the continuous score from the
ASAQ, translated into Arabic with permission from Bahathig et al. (2021).

4. Dietary behavior

Dietary behaviors, for this study, are defined through a structured questionnaire
that assesses the frequency and portion sizes of food and beverage consumption. This
includes meals such as breakfast, lunch, and dinner, as well as specific items like fruits,
vegetables, dairy products, fast food, and carbohydrate beverages. Participants will
report their intake over the past week, both during school and outside of school.

5. Sugar-Sweetened Beverages (SSBs)

Sugar-Sweetened Beverages (SSBs) are defined, according to the Dietary

Guidelines for Americans (Slavin, 2015), as liquids sweetened with various sugars,
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including but not limited to brown sugar, corn sweetener, corn syrup, dextrose,
fructose, glucose, high-fructose corn syrup, honey, lactose, malt syrup, maltose,
molasses, raw sugar, and sucrose. In this study, the consumption of SSBs is assessed
using a 7-day dietary recall method applied over the past month. This approach
measures the total average daily intake in fluid ounces (fl 0z), calories, and grams of
SSBs, as well as the consumption of milk and other beverages. The questionnaire,
validated and adopted from Hill et al. (2017), ensures reliable and accurate estimation
of adolescent beverage consumption.

6. Socioeconomic status

Socioeconomic status (SES) was measured using a scale based on four primary
variables: occupation, education level, crowding index, and property ownership. The
SES Scale, created by Tiwari, Kumar, and Kumar (2005), includes a double-weighted
item for parents and considers spouses' education and occupation. SES scores range
from 36 to 150, categorized as low (<89), moderate (90-120), and high (121-150). This
well-established tool, widely used in prior research, provided a continuous score for
SES in this study.

7. Food parenting practices (FPP)

Food parenting practices were assessed using the Adolescent Food Parenting
Questionnaire, which examines parents' use of food as a reward (instrumental feeding)
or to control emotions (emotional feeding). The study includes two parts: the parent
version (AFPQ-p) and the adolescent version (AFPQ-a), both focusing on 16 items
across five constructs: autonomy support, coercive control, modeling, healthy
structure, and snack structure. Responses are measured on a 5-point Likert scale from
“strongly disagree” (1) to “strongly agree” (5). This tool was adapted from Koning et

al., (2021).
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8. Cardiometabolic Risk Factors

In this study, Cardiometabolic Risk Factors are defined as quantifiable
indicators used to assess risks for cardiovascular disease and metabolic disorders,
including type 2 diabetes. Blood pressure is measured through systolic and diastolic
readings using a calibrated sphygmomanometer. Fasting blood samples, collected after
a 12-hour fast, are processed for lipid profile and glucose analysis. The lipid profile,
including total cholesterol, triglycerides, HDL, and LDL levels, is analyzed using an
enzymatic colorimetric technique, with LDL calculated via the Friedewald formula.
Fasting blood glucose is measured enzymatically, and insulin levels are determined
through electrochemiluminescence immunoassay (ECLIA). Insulin resistance is
assessed using the Homeostasis Model Assessment of Insulin Resistance (HOMA-IR),
combining fasting insulin and glucose levels. These precise measurements ensure
consistency and accuracy in evaluating cardiometabolic risk factors across
participants, enabling a comprehensive analysis of their impact on health outcomes.

9. Anthropometric measurements

Anthropometric measurements are the nutritional status assessment. In this
study include height, weight, BMI, waist and hip circumferences, WHR, and WHI(R.
Height is measured to the nearest 0.1 cm using a Stadiometer Wall Mounted (SECA
206) with participants standing straight, barefoot, and looking forward, recording the
average of two measurements. Body weight is measured with an Electronic Digital
Flat Scale (SECA 803) to the nearest 0.1 kg, with participants barefoot and in light
clothing. Weight and height are based on the WHO (2007). BMI is calculated using
the WHQO's AnthroPlus program. Waist circumference is measured at the midpoint
between the lowest ribs and the iliac crest, and hip circumference at the widest part of
the buttocks, using an ergonomic tape (SECA 201). WHR is calculated as waist
circumference divided by hip circumference, and WHtR as waist circumference

divided by height, following WHO guidelines.
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10. Adolescents
An adolescent is defined by the World Health Organization (WHO) as a person

aged 10 to 19, a stage of growth and development between childhood and adulthood
(WHO, 2022a). In this study, adolescents are defined as individuals aged 16 to 18
years, enrolled in governmental and private secondary schools in the Wasit

governorate.

1.11 Organization of the Thesis

The thesis is organized into six chapters, which combine translation and
validation with innovative path analysis. Chapter 1 introduces the study's background,
significance, rationale, and objectives, establishing the foundation for the research.
Chapter 2 critically reviews relevant literature, highlighting methodological strengths,
and research gaps. Chapter 3 details the methodology, including the study design, data
selection, and path modelling approach. Chapters 4 and 5 present and interpret the
findings, discussing their implications and limitations. Chapter 6 concludes by
synthesizing the results, offering recommendations, and suggesting directions for

future research, emphasizing the study's contributions and significance.

1.12  Chapter Summary

This chapter presented an overview of the study's key elements. Definitions of
overweight and obesity are provided, contextualizing the study and including the
problem statement. These foundational aspects facilitate the establishment of both
general and specific objectives. The significance of the study was emphasized through
a discussion of its underlying rationale. Operational definitions were presented to

ensure clarity of the terms used throughout the study.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

This chapter examines recent literature on adolescent overweight and obesity,
focusing on key determinants, contributing factors, theoretical foundations, and
highlighting existing research gaps. It concludes by presenting a conceptual

framework that aligns with the study's objectives and research questions.

2.2  Conceptualization of Obesity

Obesity, often simply defined as an excessive accumulation of body fat, is a
multifaceted condition with significant implications for public health (Kit, Ogden, and
Flegal, 2014). It is not merely a state of increased weight but rather a condition
characterized by an undesirable positive energy balance, leading to excessive fat
storage in adipose tissue (Styne, 2023). This abnormal fat accumulation, particularly
when distributed in specific regions of the body, increases the risk of various diseases.
The growing prevalence of obesity worldwide, particularly among children and
adolescents, necessitates a thorough understanding of its definition, classification, and
health implications.

The most widely accepted measure for defining and classifying obesity is the
Body Mass Index (BMI), a calculation based on weight and height. In adults, obesity
is generally defined as a BMI of 30 kg/m? or greater, with further classifications into
three classes based on BMI ranges: Class | (30—34.9 kg/m?), Class Il (35-39.9 kg/m?),
and Class IIT (>40 kg/m?), the latter often termed as severe or extreme obesity (Lynn,
and Agrawal, 2023). This classification is crucial as it correlates with increased risks

of comorbidities, including cardiovascular diseases, diabetes, and certain cancers.
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However, for children and adolescents, defining obesity is more complex due
to the ongoing changes in body composition during growth (Kit, Ogden, and Flegal,
2014). Unlike adults, there are no fixed BMI thresholds for children. Instead, obesity
is typically defined using BMI percentiles, with a BMI at or above the 95th percentile
for age and sex considered obese (WHO, 2000a; Lynn, and Agrawal, 2023). These
percentiles are based on reference populations, and different countries may use
different growth charts, such as those provided by the Centers for Disease Control and
Prevention (CDC) in the United States or the International Obesity Task Force (I0TF).
It is important to note that while BMlI is a useful tool for population studies and clinical
assessments, it does not account for variations in fat distribution, which can
significantly affect health risks. For instance, excess abdominal fat, or “android
obesity,” is more strongly associated with metabolic and cardiovascular diseases than
fat distributed more peripherally, as seen in “gynoid obesity”’(WHO, 2000a).

In brief, obesity is a complex condition that goes beyond simple weight gain.
Its definition involves both the amount and distribution of body fat, with significant
variations between adults and children. The use of BMI as a standard measure provides
a practical approach to classify and assess obesity, but it is not without limitations,
particularly concerning fat distribution and varying health risks. As obesity rates
continue to rise globally, particularly among younger populations, it is essential to
refine our understanding and definitions of this condition to better address its

associated health challenges (Herpertz, Zwaan, and Zipfel, 2024).

2.3 Epidemiology of Obesity in Adolescents

2.3.1 Global Prevalence

Over the past four decades, the prevalence of overweight and obesity has

surged globally, nearly tripling in numbers and solidifying its status as one of the most
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pressing public health challenges of the 21st century (Malik, and Hu, 2022). In 2022,
approximately 390 million children and adolescents aged 5 to 19 were classified as
overweight or obese, a stark increase from just 4% in 1975 to 18% in 2016 to over
20% in 2022 (WHO, 2022c). This upward trend has affected both genders, with 18%
of girls and 19% of boys being overweight in 2016 (WHO, 2021c). Consequently,
about 2.1 billion people worldwide nearly 30% of the global population are now
overweight or obese, resulting in significant health, social, and economic burdens
(GBD, 2017).

The Global Nutrition Report highlights that between 2000 and 2019, the
prevalence of overweight and obesity among children and adolescents aged 5 to 19
years increased significantly, from 10.3% to 20.1%. This rise was observed in both
boys and girls (Global Nutrition Report, 2022). In the Western Asia subregion,
malnutrition remains a critical issue, with an average of 32.7% of boys and 30.2% of
girls aged 5-19 being overweight. Furthermore, 14.4% of boys and 12.7% of girls in
this region are classified as obese (GNRs, 2022c). The trends in overweight and
obesity in Western Asia are depicted in Figure 2.1.

In the Gulf Countries, the situation is equally alarming. As reported by
ALNohair (2014), between 3% to 18% of girls and 5% to 14% of boys are overweight
or obese. The prevalence of overweight and obesity among children aged 10 to 19
years has risen by 13% to 23% in the Arab Gulf nations (Alabdulkader, Tuwairgi, and
Rao, 2020). Specifically, 14% to 26% of boys and 12% to 20% of girls are now

affected by overweight and obesity in these regions.
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Figure 2.1 Prevalence of Overweight and Obesity Among Children and Adolescents
Aged 5-19 in Western Asia

2.3.2 Prevalencein Iraq

In developing countries like Iraq, the rise in obesity and overweight is further
exacerbated by reduced physical activity and the consumption of diets high in refined
wheat, vegetable oils, caloric sweeteners, and processed foods (Fatemeh Taheri, 2009;
Nasreddine et al., 2014; Al-Ani, Al-Hadeethi, and Al-Ani, 2020). In Irag, malnutrition
problem such as overnutrition is a critical concern, with 34.3% of boys and 33.4% of
girls aged 5-19 classified as overweight. Additionally, 15.7% of both boys and girls
are obese (GNRs, 2022a). The trends in overweight and obesity in Iraq are illustrated

in Figure 2.2.
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Figure 2.2 Prevalence of Overweight and Obesity Among Iragi Children and
Adolescents Aged 5-19 Years
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Table 2.1 provides a summary of studies that have examined obesity
prevalence among Iraqi adolescents. However, it is important to note that these studies
primarily focus on prevalence without identifying the underlying risk factors
contributing to obesity. Consequently, the current study aims to fill this gap by
investigating multiple factors associated with obesity among Iraqi adolescents and
developing a conceptual framework to better understand and address this public health
issue.

Table 2.1 Summary of Studies on Overweight and Obesity Prevalence Among
Adolescent Across Iragi Governorates

Age group Total Gender Obe5|ty_ or

by years sample overweight

Reference

(Al-ani,  Al-
B=747 B=24.49% ani, and Al-
G=698 (G=29.22% hadeethi,

City Year

Ramadi 2019 13to 19 1445

2021)
. B=838 B=32.6% (Muhammed
Slemani 2014 13-17 1656 G=750 G=31% et al., 2014)
_ _ (Danok, and
. B=270 B=24.8% .
Kirkuk 2013 12-15 537 G=267 G=19 8% Ghanim,
2013)
Secondary B=611 B, and (Saleh, and
Baghdad 2014 (o ioiage 12°%  G=643 G=444%  Ma‘ala, 2015)
B=435 B=50.8% (Baghdadi,
Baghdad 2019 15-17 870 G=435 G=239% 2021)
_ (Abbas,
Najaf 2021 12-15 537 g:%g (83; o 80/and Neamat, and
- ~9H%70 Falah, 2021)
= = 0 i
Duhook 2017 12-19 200 B=100 B=50.0% (lbrahim et al,

G=100 G=42.0% 2018)

Note: B= Boys, and G= Girls.

2.4  Determinants of Obesity

Adolescent obesity represents an escalating public health challenge, driven by
a complex interrelationship of various factors (Neves et al., 2021; Mangrola et al.,
2023; Benton, 2024). Among the critical determinants are dietary intake (Nonguierma
et al., 2022), physical activity (Sun et al., 2021), sedentary behavior (Shao, Wang, and
Chen, 2020;Mahumud et al., 2021), sociodemographic characteristics (Mohamad et

al., 2021), and food parenting practices (FPP) (Anna et al., 2020; Monroe-lord et al.,
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Criterion Equivalence: ensures that the translated items measure the same
constructs as the original. For instance, “Energy, and Sports Drinks, Regular (Red
Bull, Gatorade, Powerade)” became “ «cus sk ¢ sagli cdh ap)) dpalall cdzaly ) 5 A8l iy 5 e
(usk s¥” (Regular Energy, and Sports Drinks: Red Bull, TIGER, Power Horse, Blue
Power). Local and popular brands like Tiger and Power Horse were included to ensure
respondents could relate to the products. Experts and adolescents provided opinions
for these modifications, as confirmed through face validity.

Construct-Concept Equivalence; ensures that the underlying concept being
measured is understood similarly in both cultures. For example, “Tea or Coffee, black
(no creamer or milk)” was translated to “(culs sl (e Osv) 33l 3568 5l L& (Tea or
Coffee, black with no creamer or milk) and “Tea or Coffee (w/ milk, and/ or creamer)”
was translated to “(oame sl / 5 s a) 568 5l sL3,” maintaining the concept of adding or
not adding milk or creamer to tea or coffee. This equivalence was crucial to accurately
capturing the same dietary habits in both cultures.

In summary, the translation and cultural adaptation of the BEVQ from English
to Arabic (Iraq) involved ensuring that the meaning (semantic), relevance (content),
technical details, measurement criteria (criterion), and underlying concepts (construct-
concept) were preserved and made culturally appropriate. This thorough approach
ensures that the questionnaire remains valid and reliable across different cultural

contexts.

4.2.2(b) Content Validity of the BEVQ

The content validity of items in the Arabic Versions of the BEVQ was assessed
by four experts, resulting in comprehensive data on various metrics. For the criterion
of Relevance, the expert consensus (EC) scores ranged from 3 to 4 across the items,
with a mean item content validity index (I-CV1) of 0.94 and a universal agreement (S-

CVI/UA) ranging from 0.75 to 1.00. The modified Kappa (xm) values were high,
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indicating strong agreement among the experts, with values of 1.00 for most items,
except for items Q1, Q3, and Q6 which had xn, values of 0.67. Refer to Table 4.3 for
details.

Regarding Clarity, the EC scores varied from 2 to 4, with an overall S-CVI/Ave
of 0.90 and a S-CVI/UA between 0.75 and 1.00. The I-CVI values ranged from 0.5 to
1.00, with item Q1 receiving the lowest I-CVI (0.50) and Modified Kappa agreement
(0.20), suggesting it might need revision. The probability of chance occurrence (Pc)
was generally low, further supporting the validity of these evaluations.

For Simplicity, the EC ratings were consistently high (3 or 4), resulting in an
S-CVI/Ave of 0.98 and an S-CVI/UA between 0.92 and 1.00. All items had an I-CVI
of 1.00, except for Q1 and Q6, which had an I-CVI of 0.75. The xm values were
uniformly 1.00, except for Q1 which had a xm of 0.67, indicating excellent agreement
among experts.

The Ambiguity criterion also showed high EC scores, with an S-CVI/Ave of
0.96 and an S-CVI/UA ranging from 0.92 to 1.00. Most items achieved an I-CVI of
1.00, with only Q1 having a lower I-CVI of 0.5 and a corresponding xm of 0.20,
suggesting it may require additional refinement based on expert feedback.

In summary, the expert agreement on the content validity of the Arabic BEVQ
items is generally high across all criteria. Items identified with lower Modified Kappa
agreement and I-CVI values, particularly in Relevance and Clarity, should be
reviewed for potential revisions to enhance their validity. The high overall S-CVI/Ave
and S-CVI/UA values support the robustness of the Arabic BEVQ, ensuring its content

validity is maintained through expert consensus (Table 4.3).
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Table 4.3 Expert Agreement (n=4) on Content Validity of Items in the Arabic
Versions of the BEVQ

- Item :% <
2 cwm = S
5 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 5 5
w (%2
g EC 3 4 3 4 4 3 4 4 4 4 4 4 o
s I-CvlI 075 1 0.75 1 1 0.75 1 1 1 1 1 1 S 3
s P 025 0.06 025 006 006 025 006 0.06 006 0.06 006 006 o< R
T km 067 100 067 100 100 0.67 100 100 100 1.00 1.00 1.00 °
EC 2 4 3 4 4 3 3 4 4 4 4 4 o
2 |-cVI 0.5 1 0.75 1 1 0.75 0.75 1 1 1 1 1 3 3
S R 038 0.06 025 006 006 025 025 0.06 006 0.06 006 006 o< R
Km 0.20+ 100 0.67 100 100 0.67 067 100 100 1.00 1.00 1.00 °
> EC 3 4 4 4 4 4 4 4 4 4 4 4 -
S I-CVI 0.75 1 1 1 1 1 1 1 1 1 1 1 © S
g P 025 0.06 006 006 006 0.06 006 0.06 0.06 006 006 006 o &
2 km 067 100 100 100 100 1.00 100 100 100 1.00 1.00 1.00 °
> EC 2 4 4 4 4 4 4 4 4 4 4 4 o
3 I-cvi 0.5 1 1 1 1 1 1 1 1 1 1 1 © 3
£ K 038 0.06 006 006 006 0.06 006 0.06 006 0.06 006 006 oS &
< K 0.20+ 100 1.00 1.00 1.00 100 1.00 100 100 100 100 1.00 °
o I-CVI  Rev. App. Rev. App. App. Rev. Rev. App. App. App. App. App.
£ K Gd. Exc. Gd. Exc. Exc. Gd. Gd. Exc. Exc. Exc. Exc. Exc.

Note: CVM= Content Validity Metrics, EC= Expert Consensus, I-CVI = Item Content Validity Index, Pc = probability of chance
occurrence, x, = Modified Kappa agreement., S-CVI/Ave = Sum of Content Validity Index/Average (hnumber of items), S-
CVI/UA = Sum Content Validity Index/Universal Agreement (Lower, Upper), INTP= Interpretation, App. = Approved, Rev.=
Need revision, Exc. = Excellent, Gd. = Good, * = Poor.

4.2.2(c)  Face Validity of the BEVQ

Table 4.4 presents the average item face validity index (I-FVI) of the BEVQ-
A, evaluated by 30 raters. The I-FVI indicates the proportion of raters who agreed on
the face validity of each item. For the majority of the items (Q2 to Q5, Q7 to Q10, and
Q12), a perfect agreement was achieved, with all 30 raters in consensus, resulting in
an I-FVI of 1.00. Items Q1 and Q6 had a slightly lower agreement with 27 raters in
consensus, corresponding to an I-FVI of 0.90. Item Q11 had the lowest agreement
among the raters, with 25 in agreement and an I-FVI of 0.83.

The overall face validity of the BEVQ-A items was high, as reflected by the
sum of the face validity index/average (S-FVI/Ave) of 0.97. All items were interpreted
as approved (App.), indicating that they were deemed face-valid by most of the raters.

This high level of agreement suggested that the items of the BEVQ-A were clear and
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appropriately capture the constructs they are intended to measure, confirming the
instrument's face validity.

Table 4.4 The average item for the face validity index of BEVQ-A from 30 raters

Item Raters in agreement I-FVI INTP
Q1 27 0.90 App.
Q2 30 1.00 App.
Q3 30 1.00 App.
Q4 30 1.00 App.
Q5 30 1.00 App.
Q6 27 0.90 App.
Q7 30 1.00 App.
Q8 30 1.00 App.
Q9 30 1.00 App.

Q10 30 1.00 App.

Q11 25 0.83 App.

Q12 30 1.00 App.

S-FVI/Ave 0.97

Note: I-FVI= Item Face Validity Index, S-FVI/Ave= Sum of Face Validity Index/Average (number of items), INTP=
Interpretation, App. = Approved.

4.2.3 Construct Validity and Reliability

This section details the methods used to evaluate the construct validity and
reliability of two key assessment tools among Iragi adolescents aged 16 to 18 years.
Both Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA)
were employed to establish the construct validity of the Adolescent Food Parenting
Questionnaire (AFPQ-A). These analyses enabled the identification of the underlying
factor structure and confirmation of the theoretical model of the questionnaire.
Additionally, the Beverage Intake Questionnaire (BEVQ-A) reliability was
determined using the test-retest method, which assessed the stability and consistency

of responses over time.

4.2.3(a) Exploratory Factor Analysis

This section presents the results of the Exploratory Factor Analysis (EFA) and
internal consistency reliability assessments for two instruments: the Adolescent Food
Parenting Questionnaire (AFPQ-A) for parents and the AFPQ-A for adolescents.

Initially, the section begins with a preliminary data screening based on the participants'
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responses. Following this, the characteristics of the participants and the score
distribution for each scale used in Phase | were detailed, accompanied by descriptive
statistics. The outcomes of the assumption verification and the EFA analysis were then
discussed. Finally, the internal consistency reliability findings are reported after

establishing the final EFA models for each scale.

i. Preliminary Data Screening

Missing Data
In this study, each questionnaire item was evaluated to determine the

percentage of missing data. No items were deleted because their missing data was less
than 5%. One of the most common items with missing data (2.04% of the total) was
found during the data review. Since the percentage of missing data was modest, the
one missing observation was retained in the data set for further analysis.

Outliers
A boxplot was employed to examine univariate outliers for each numerical

variable, including age and questionnaire items (AFPQ-A for both parents and
adolescents), (APPENDIX O). Explain a little bit about the box plot, including the
anomalies.

Univariate Normality
A histogram was utilized to assess the univariate normality of the numerical

variables, including age and questionnaire items. The results indicated a non-normal
distribution for both the numerical variables and questionnaire items, as described in

APPENDIX P.

ii. Response Rate in EFA study
At the end of the screening process, 140 out of 1,200 participants met the
eligibility criteria. All 140 individuals were invited to participate in the exploratory

study. Phase | data analysis was based on 98 fully completed questionnaires,
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representing a 70% response rate. Despite some dropouts, the data collection

successfully achieved the intended sample size of 98 participants.

iii. Socio-Demographic Characteristics of The Study Participants

Table 4.5 presents the sociodemographic characteristics of the exploratory
factor analysis participants (n=98), describing their age distribution and gender
representation among adolescents, as well as the distribution of secondary school
attendance. The average age of adolescents was 16.95 years (SD 0.76), with a near-
even split between boys (49.0%, n=48) and girls (51.0%, n=50). Secondary school
enrollment was balanced across four schools: Al-Muthanaa (24.5%, n=24), AL-
Karama (24.5%, n=24), AL-Awayil (25.5%, n=25), and AL-Aamara (25.5%, n=25).
The demographic analysis of parents revealed a mean age of 41.15 years (SD 5.14).
Mothers constituted the majority of participants, accounting for 83.7% (n = 82), while
fathers represented 16.3% (n = 16). This table provides a comprehensive snapshot of
the demographic composition of the study's adolescent participants and their parental
characteristics, which is essential for contextualizing subsequent analyses and
interpretations.

Table 4.5 Sample distribution according to sociodemographic variables for
participants in the study (n=98)

Variable Mean (SD) F. (%)
Age (year) 16.95 (0.76)
Boy 48 (49.0)
Sex Girl 50 (51.0)
Adolescent Al-Muthanaa 24 (24.5)
AL-Karama 24 (24.5)
Secondary Schools AL-Awayil 25 (25.5)
AL-Aamara 25 (25.5)
Age (year) 41.15 (5.14)
Parent Father 16 (16.3)
Mother 82 (83.7)

The following section presents descriptive statistics for all items in the AFPQ-
A for both parent and adolescent versions. The response patterns were described for

16 items in the parent version and 16 items in the adolescent version, with frequencies
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and percentages detailed in Table 4.6. The scale's minimum value is one, and the
maximum value is five.

Table 4.6 presents descriptive statistics for all 16 items in the AFPQ-A for both
parent and adolescent versions with a scale of 1 to 5. The mean score (standard
deviation) of the AFPQ-A parent version scale was 52.41 (8.21), with respondents'
total scores ranging from 27.00 to 68.00. The mean score (standard deviation) for
adolescents was 53.89 (9.16), with total scores ranging from 32.00 to 73.00. The mean
(standard deviation) for the autonomy supportive, health structure, corrosive control,
snack structure, and modelling scales were 16.60 (2.87), 8.26 (1.78), 13.12 (3.98),
10.28 (3.83), and 8.26 (2.01) for the parent version, and 16.03 (2.97), 7.90 (1.90),
12.29 (4.52), 9.50 (4.12), and 8.17 (2.19) for the adolescent version, respectively. The

distribution of scores for each scale was slightly skewed to the left in both versions.
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iv. Score Distribution of the Items in the Questionnaire

Table 4.6 Distribution of answer pattern for The Adolescent Food Parenting Questionnaire — parent and adolescent version (n=98)

Score
Item ltem Disagree (1) Slightly disagree (2) Impartial (3)  Slightly agree (4) Agree (5) Mean (SD) Median (IQR)
No P A P A P A P A P A b A 5 A
F%) F(®) F(®) F(®) F(®) F(®) F(%) F(®) F(%) F(%)

1 AS 1(1.0) 1(1.0) 441 5(5.1) 15(15.3) 17(17.3) 34(34.7) 39(39.8) 44(44.9) 36(36.7) 4.18(0.91) 4.06(0.91) 4.00(1) 4.00(1)
2 AS - 2200 7(7.1) 9(9.2) 18(18.4) 25(25.5) 32(32.7) 31(31.6) 41(41.8) 31(31.6) 4.09(0.94) 3.82(1.04) 4.00(2) 4.00(2)
3 HS - 2(20) 9(9.2) 9(9.2) 14(14.3) 14(16.3) 28(28.6) 30(03.6) 47(48.0) 41(41.8) 3.95(0.98) 4.01(1.07) 4.00(1) 4.00(2)
4 CC 13(13.3) 19(19.4) 21(21.4) 20(20.4) 33(33.5) 27(27.6) 23(23.5) 20(20.4) 8(8.2) 12(12.2) 2.92(1.14) 3.86(1.13) 3.00(2) 4.00(2)
5 AS 1(1.0) 2(2.0) 6(6.1) 7(7.1) 20(20.4) 20(20.4) 24(24.5) 30(30.6) 47(48.0) 39(39.8) 4.12(1.00) 2.86(1.29) 4.00(2) 3.00(2)
6 HS - 3(3.1) 11(11.2) 12(12.2) 11(11.2) 14(14.3) 29(29.6) 33(33.7) 47(48.0) 36(36.7) 4.14(1.01) 3.99(1.04) 4.00(1) 4.00(2)
7 CC 13(13.3) 24(24.5) 18(18.4) 13(13.3) 19(19.4) 18(18.4) 24(24.5) 22(22.4) 24(24.5) 21(21.4) 3.29(1.37) 3.03(1.48) 3.00(2) 3.00(2)
8 SS  23(23.5) 35(35.7) 50(51.0) 30(30.6) 18.4) 20(20.4) 5(5.1) 8(8.2) 2(2.0) 5(5.1) 2.11(0.98) 2.16(1.15) 2.00(1) 2.00(2)
9 AS - 1(1.0) 6(6.1) 7(7.1) 15(15.3) 14(14.3) 30(30.6) 29(29.6) 47(48.0) 47(48.0) 4.20(0.91) 4.16(0.99) 4.00(1) 4.00(1)
10 CC 9(9.2) 19(19.4) 18(18.4) 16(16.3) 27(27.6) 24(24.5) 24(24.5) 22(22.4) 20(20.4) 17(17.3) 3.02(1.24) 3.02(1.37) 3.00(2) 3.00(2)
11  Mod 4(4.1) 6(6.1) 7(7.1) 9(9.2) 11(11.2) 12(12.2) 27(27.6) 24(24.5) 49(50) 47(48.0) 4.12(1.12) 3.99(1.23) 4.50(1) 4.00(2)
12 SS  26(26.5) 38(38.8) 29(29.6) 22(22.4) 19(19.4) 18(18.4) 17(17.3) 13(13.3) 7(7.1) 7(7.1) 2.24(1.25) 2.28(1.29) 2.00(2) 2.00(2)
13 SS  18(18.4) 27(27.6) 21(21.4) 21(21.4) 24(24.5) 18(18.4) 27(27.6) 26(26.5) 8(8.2) 6(6.1) 2.86(1.24) 2.62(1.30) 3.00(2) 3.00(3)
14 CC 7(7.1) 10(10.2) 13(13.3) 17(17.3) 19(19.4) 22(22.4) 29(29.6) 24(24.5) 30(30.6) 25(25.5) 3.63(1.24) 3.38(1.31) 4.00(2) 3.00(3)
15  Mod 2(2.0) 4(41) 7(7.) 5(5.1) 14(14.3) 15(15.3) 28(28.6) 19(19.4) 47(48.0) 55(56.1) 4.13(1.04) 4.18(1.12) 4.00(1) 5.00(1)

16 SS  19(19.4) 29(29.6) 23(23.5) 26(26.5) 25(25.5) 23(23.5) 19(19.4) 11(11.2) 12(12.2) 9(9.2) 2.82(1.29) 2.44(1.27) 3.00(2) 2.00(2)

Note: Autonomy Support = item mean AS, Coercive Control = item mean CC, Modelling = item mean Mod., Healthy structure = item mean HS, Snack structure = item mean SS, SD=standard deviation, IQR=interquartile
range, P= Parent Version, A=Adolescent Version, F= Frequency.
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v. Assumption Checking for EFA

1. Univariate Normality

To assess univariate normality, histograms, and box-and-whisker plots were
generated for all items within each scale. The majority of the items exhibited left
skewness. The Kolmogorov-Smirnov and Shapiro-Wilk tests for normality indicated
that all items had P-values below 0.001, suggesting significant deviations from
normality. Visual inspection of the data further confirmed a degree of skewness.
Additionally, normality was assessed using Kolmogorov-Smirnov tests, Q-Q plots,
and extended Q-Q plots, all of which corroborated that none of the items were
normally distributed. For more information, refer to APPENDIX P.

2. Positive Definiteness

Principal component analysis was conducted on the sample covariance matrix
to verify its positive definiteness. The analysis confirmed that the covariance matrix
was positive definite in both versions (APPENDIX Q).

3. Multicollinearity

To assess the presence of multicollinearity, the Squared Multiple Correlation
(tolerance) and the Variance Inflation Factor (VIF) were employed. The results
indicated no evidence of multicollinearity, as the tolerance values for all items
exceeded 0.1, and the VIF values were below 10 (APPENDIX R).

4. Measure of Sampling Adequacy (MSA)
The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy for both

parent and adolescent data sets was found to be 0.709 and 0.663, respectively,
indicating that both samples are adequate for factor analysis. Additionally, Bartlett's
Test of Sphericity was highly significant for both groups, with approximate chi-square
values of 528.95 and 599.52 and degrees of freedom (df) of 120, both yielding P-

values of 0.000, as shown in Table 4.7. These results suggested that the correlation
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matrices for both parent and adolescent data were not identity matrices, thereby

confirming the appropriateness of conducting factor analysis.

Table 4.7 KMO and Bartlett's test results AFPQ-A in Both Parent and Adolescent
Versions (n=98)

KMO and Bartlett's Test Parent  Adolescent
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.709 0.663
Bartlett's Test of Sphericity Approx. Chi-Square 528.95  599.52

df 120 120

Sig. 0.000 0.000

vi. Construct Validity and Reliability for EFA study

Subsequently, EFA was conducted using principal axis factoring and Promax
rotation. All assumptions were met except for the normality of a few items. According
to Costello, and Osborne (2005), Hair et al. (2010, 2019), Osborne, Costello, and
Kellow (2011), Osborne, (2015), and Kline, (2023), principal axis factoring is robust
against non-normal data distributions. Based on the theoretical components of the
measures, the number of factors for each measure's EFA model was determined.
Exploratory Factor Analysis

Exploratory Factor Analysis (EFA) was conducted on the items, identifying
five domains based on the AFP theoretical framework. These domains accounted for
a total variance of 69.26% in the parent version and 70.49% in the adolescent version.
Table 4.8 presents the eigenvalues and the percentage of variance explained by the
extracted factors. The five factors all had eigenvalues greater than 1, indicating their
significance. The scree plot is shown in Figure 4.1. The variance values for the five
factors in the parent version were 23.52, 15.34, 11.20, 9.33, and 7.88, respectively,
while in the adolescent version, they were 25.30, 14.58, 12.98, 8.99, and 7.65,
respectively. The identified factors were snack structure, corrosive control, autonomy

support, modelling, and healthy structure towards food parent practices.
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Table 4.8 Eigenvalues of Factors for AFPQ-A in Both Parent and Adolescent
Versions (n=98)

Initial Eigenvalues

Factor Percentage of Cumulative
Total .
variance percentage
Version P A P A P A

1 3.76 4.05 23.52 25.30 23.52 25.30
2 2.46 2.33 15.34 14.58 38.86 39.88
3 1.79 2.08 11.20 12.98 50.06 52.85
4 1.49 1.44 9.33 8.99 59.39 61.84
5 1.26 1.23 7.88 7.65 67.26 69.49

Note: P= Parent and A= Adolescent.

Scree Plot for Parent Scree Plot for Adolescent

Eigenvalu
Eigenvalue

12 3 4 5 6 T 8 § 10 11 12 13 14 15 18 12 3 4 5 6 7T & 9 10 1 12 13 ¥ 15 16

Factor Number Factor Number

Figure 4.1 Scree Plot AFPQ-A in Both Parent and Adolescent Versions (n=98)

Table 4.9 presents the factor loadings and communalities for the Adolescent

Food Parenting Questionnaire (AFPQ) items from both parent and adolescent

perspectives. All factor loadings and communalities exceed the threshold values of

0.40 and 0.25, respectively, indicating strong and acceptable relationships between

items and factors. The factor loadings represent the strength of the relationship

between each item and its respective factor. At the same time, the communalities

reflect the proportion of each item's variance explained by the extracted factors. The

five identified factors are Autonomy Support, Healthy Structure, Coercive Control,

Snack Structure, and Modeling.
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Table 4.9 Factor Loadings and Communalities in Exploratory Factor Analysis of the
Adolescent Food Parenting Questionnaire for Parent and Adolescent Perspectives.

Parent Adolescent
Factor Item no. Factor .. Factor ..
. Communalities . Communalities
loading loading

1 0.666 0.450 0.593 0.370
Autonomy 2 0.560 0.359 0.572 0.376
Support 5 0.687 0.470 0.683 0.456

9 0.735 0.534 0.708 0.535

3 0.572 0.321 0.560 0.324
Healthy structure 6 0.786 0.638 0.869 0.752

4 0.625 0.332 0.678 0411
Coercive Control 7 0.820 0.711 0.886 0.794

10 0.725 0.545 0.719 0.636

14 0.696 0.532 0.764 0.572

8 0.730 0.479 0.739 0.507
Snack structure 12 0.737 0.575 0.697 0.575

13 0.749 0.607 0.760 0.611

16 0.773 0.655 0.802 0.686
Modelling 11 0.723 0.558 0.783 0.604

15 0.996 0.937 0.942 0.885

Visualization of Loading Plots

Figure 4.2 and Figure 4.3 present a series of loading plots, each representing
different comparisons of the Arabic version of the Adolescent Food Parenting
Questionnaire (AFPQ) for both parents and adolescents. The plots were arranged in a
2x5 grid, showcasing various factor loadings in rotated factor space. Each subplot (a-
j) highlights the relationship between different combinations of factors labelled with
Greek letters (e.g., A).

These loading plots provide a visual representation of the factor structure of
the AFPQ-A questionnaire. Each subplot illustrates how specific items load onto
different factors, indicating their underlying relationships. Clustering items around
specific factors demonstrates the coherence and potential correlations between
different items and factors within the questionnaire. The visual differentiation in the
loading plots underscores the distinctiveness of the factors being compared, which is
crucial for validating the questionnaire's structure and ensuring its reliability and

validity in assessing food parenting practices.
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Overall, the items within each domain were grouped together, indicating no
cross-loading of items to other domains based on the factor loading levels. Notably,
the factor plot in rotated factor space depicting the relationship between the factors
Autonomy Supportive (1) and Healthy Structure () (Figure 4.3 (a)) reveals moderate
factor loading, particularly for item HS-A3. All factor loadings exceed the threshold
value of 0.40. Despite the moderate loading observed for HS-A3, it was considered
significant based on discussions with experts and was retained for further reliability

analysis.
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Internal Consistency Reliability

The internal consistency of the Adolescent Food Parenting Questionnaire

(AFPQ) was found to be moderate to adequate. The Cronbach's alpha values ranged

from 0.621 to 0.834 for the parent version and from 0.662 to 0.845 for the adolescent

version, as shown in Table 4.10. Notably, no items were identified for deletion based

on these reliability assessments.

Table 4.10 Internal consistency reliability (Cronbach’s alpha) of Adolescent Food

Parenting Questionnaire among EFA sample

b
Corrected Cronbach. Cronba Corrected Cronba
. s alpha if R . ,
. item-total . ch’s item-total ch’s
Domain Item correlation the item alpha correlation alpha
deleted p P
Parent Version Adolescent Version
1 0.546 0.697 0.485 0.685
Autonomy 2 0.502 0.720 0.499 0.678
Support 5 0.566 0.686 0.753 0.535 0.655 0.727
9 0.583 0.677 0.551 0.646
Healthy 3 0.451 - 0.496 -
Structure 6 0.451 - 0.621 0.496 - 0.662
4 0.498 0.806 0.587 0.843
Coercive 7 0.711 0.705 0.772 0.763
Control 10 0.636 0.744 0.803 0.705 0.795 0.845
14 0.632 0.747 0.674 0.808
8 0.571 0.820 0.579 0.825
Snack 12 0.673 0.770 0.669 0.788
Structure 13 0.687 0.763 0.826 0.694 0.776 0.834
16 0.703 0.756 0.716 0.766
) 11 0.717 - 0.719 -
Modelling 15 0717 i 0.834 0.719 i 0.834
4.2.3(b) Confirmatory Factor Analysis

This section presents the findings from the data analysis of the Confirmatory

Factor Analysis (CFA) study. It began with preliminary data screening, followed by a

detailed account of participants' response rates. Subsequent subsections cover the

descriptive statistics for participant characteristics and the score distributions for each

scale used in the CFA. The section concludes with the results from the CFA analysis,

including assumption checking and model fit evaluations.
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i.  Preliminary Data Screening

Missing Data
Each item on the questionnaires was analyzed for the percentage of missing

data. No items were eliminated, as none exceeded the 5% threshold for missing data.
While miner items did have some missing data, the observations were retained for
further analysis because the percentage of missing data was very low, ranging from
0.62% to 1.25%.

Outliers
A boxplot analysis was conducted to identify univariate outliers across various

numerical variables, including age, anthropometric measures, socioeconomic status,
and questionnaire items from both versions of the AFPQ-A (for parents and
adolescents), as described in APPENDIX S including several anomalies.

Univariate Normality
Histograms were utilized to assess the univariate normality of numerical

variables, including age, height, weight, socioeconomic status, and questionnaire
items. The analysis revealed non-normal distributions for several numerical variables

and questionnaire items, as detailed in APPENDIX T .

ii. Response Rate in CFA Study

At the conclusion of the screening process, 172 out of 1300 participants met
the eligibility criteria for the study. All 172 eligible individuals were invited to
participate in the confirmatory study. Phase | data analysis was based on 160 fully
completed questionnaires, yielding a response rate of 93.0%. This phase of data
collection successfully achieved the target sample size of 150 participants, excluding

any dropout considerations.

iii. Socio-Demographic Characteristics of The Study Participants
The study involved 160 adolescents with a mean age of 16.71 years (SD 0.74),

nearly equally divided between boys and girls. Participants came from both
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governmental and private secondary schools. The study also included their parents,
with a mean age of 47.10 years (SD 6.16). The socio-economic status (SES) of the
families varied: a minority of fathers (13.8%) held high professional jobs, while the
majority (55.0%) were lower professionals or skilled workers. In contrast, most
mothers (81.3%) were unskilled workers. Educational attainment showed that 31.9%
of fathers and 20.0% of mothers were college graduates. Housing conditions indicated
that 51.2% of families owned their homes and household assets. SES scores ranged
widely, with 18.8% of families classified as high SES, 46.9% as moderate SES, and
34.4% as low SES, with a mean SES score of 97.32. These results are detailed in Table
4.11.

Table 4.11 Distribution of Participants in the CFA (AFPQ-A) Studies Based on
Sociodemographic Variables (n=160 for CFA)

. . . CFA
Sociodemographic variables F. (%)
Age (year) Mean (SD) 16.71 (0.74)
(Min. - Max.) (16.0-18.8)
Boy 77 (48.1)
Adolescent oo Girl 83(51.9)
Secondary AL-Mustafaa' 43 (26.9)
school for AL-Ghasaq' 37 (23.1)
governmental! AL-Zahraa? 36 (22.5)
and private? Nur Almujtabaa’ 44 (27.5)
Mean, SD 47.10, 6.16
Parent Age (year)  (\fin, - Max.) (34.0-65.0)

Father, Mother,

Socio-Economic Status (SES) F. (%) F. (%)
. 0 . (1]

High professional, and managerial jobs as
doctors, engineers, professors, large employers,

directors of business, land owners 22(138)  1(06)

Lower

Occupation Lower professionals, skilled and semiskilled

of parent workers as school, ‘Eeachers, c-le.rlcal workers, 88(55.0) 29(18.1)
owners of small businesses, military men, and
policemen.

Unskilled workers as labourers, farmers casual

workers, unemployed, and retired. 50(31.3)  130(81.3)

Illiterate 8(5.0) 22(13.8)
The Read, and write 7(4.4) 13(8.1)
educational Primary graduate 42(26.3) 42(26.3)
level of the intermediate graduate 35(21.9) 29(18.1)
parent Secondary graduate 17(10.6) 22(13.80

College Graduate 51(31.9) 32(20.0)
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Table 4.11: Continued

Sociodemographic variables FC(FO/AO)
-2 (up to) 100 (62.5)
. -4 (up to 48 930.0
Crowding 4( P 12 (7.5))
index Mean, SD 1.94,1.19
(Min. - Max.) (0.28-7.50)
Owns a house, a car, and all the household 82 (51.2)
assets.
The house is rented, with or without a car, and
Property most of the household assets 57(35.6)
The house is shared, with another family, no car, 21 (13.1)
and some of the household assets )
) High (121 — 150) 30 (18.8)
Socio-
Economic Moderate (90 - 120) 75 (46.90
S Low (89 -, and less) 55 (34.4)
fatus 97.32, 22.46
(SES) Mean, and SD (Min. - Max.) (.46-,1 42')

Note: CFA for Confirmatory Factor Analysis, F. (%) for Frequency (Percentage), SD for Standard Deviation, and (Min. - Max.)
for the range from Minimum to Maximum, referring to the mean age of the parent who completed the questionnaire, whether
father or mother.
iv. Anthropometric Measurements in CFA Study

Table 4.12 presents the distribution of participants in the Confirmatory Factor
Analysis (CFA) study by parental Body Mass Index (BMI) and adolescent BMI z-
score for age. The sample size consists of 160 participants. The mean adolescent BMI
z-score was 0.66 (SD 1.62), ranging from -3.69 to 4.46. Among the adolescents, 46.9%
had a normal weight, 24.4% were overweight, 19.4% were obese, 5.0% were
underweight, and 4.4% were severely obese. For the parents, the mean BMI was 29.61
(SD 7.43) for fathers and 28.25 (SD 5.63) for mothers. The distribution among parents

indicated that 40.0% of fathers and 43.3% of mothers were overweight, while 37.9%

of fathers and 29.7% of mothers fell into the obesity categories (Class I, 11, and 111).
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Table 4.12 Distribution of Participants in the CFA (AFPQ-A) Studies by Parental
BMI and Adolescent BMI z-score for Age (n=160)

Participant Categorical FC?Q)
Underweight: BMI z-score < -2 SD 8 (5.0)
Normal weight: BMI z-score > -2 SD and < +1 SD 75 (46.9)
Adolescent Overweight: BMI z-score > +1 SD and < +2 39 (24.4)
BMI z- Obese: BMI z-score > +2 <+3 SD 31 (19.4)
score Severely Obese: BMI z-score > +3 SD 7 (4.4)
Mean, SD 0.66, 1.62
(Min. - Max.) (-3.69-4.46)
N 1(0.7)°
Underweight: BMI less than 18.5 kg/m? 1(0.7)™
f
Normal weight: BMI ranging from 18.5 to 24.9 kg/m? 517((22fj))m
f
Overweight: BMI ranging from 25.0 to 29.9 kg/m? gé((jgog))m
f
Parental BMI Class I: BMI ranging from 30.0 to 34.9 kg/m? gj((gzgj))m
f
Class Il: BMI ranging from 35.0 to 39.9 kg/m? 1‘1((27%)) m
Class Il (severe obesity): BMI 40.0 kg/m? 4(28)"
' ' 10(6.9)™
Mean, SD 28.25(5.63)
(Min. - Max.) 29.61(7.43)"

Note: BMI= Body Mass Index, CFA= Confirmatory Factor Analysis, SD= Stander Deviation, Min= Minimum, Max= Maximum,
Missing values for fathers (f) were 11.9% and for mothers (m) were 9.4% within the study sample.

Table 4.13 displays the distribution of scores across various scales for both the
parent and adolescent versions of the AFPQ-A. The mean score (standard deviation)
of the AFPQ-A parent version scale was 62.46 (7.15), with respondents' total scores
ranging from 38.00 to 78.00. For the adolescent version, the mean score (standard
deviation) was 57.24 (98.61), with total scores ranging from 31.00 to 78.00. The mean
(standard deviation) for the autonomy supportive, health structure, corrosive control,
snack structure, and modelling scales were 18.45 (2.09), 9.26 (1.16), 15.41 (3.79), 10.32
(3.94), and 9.03 (1.44) for the parent version, and 17.32 (2.97), 8.76 (1.49), 14.94 (4.23),
8.79 (3.89), and 8.43 (1.81) for the adolescent version, respectively. The distribution of

scores for each scale was slightly skewed to the left in both versions.
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v. Score Distribution of the Items in the Questionnaire

Table 4.13 Table Distribution of answer pattern for The Adolescent Food Parenting Questionnaire- Arabic — parent and adolescent version

(n=160)
Score
Item ltem Disagree (1) Sllghthgzo)llsagree Impartial (3) Slightly agree (4) Agree (5) Mean (SD) Median (IQR)
No: P A P A P A P A P A 5 A 5 A
F®) F®) F®) F®) F®) F®%) F®%) F®) F(®%) F (%)

1 AS - 3(1.9) 4(2.5) 9(5.6) 3(1.9) 5(3.1) 35(21.9) 58(36.3) 118(73.8) 85(53.1) 4.67(0.64) 4.33(0.92) 5.00(1) 5.00(1)
2 AS - 3(1.9) 4(25) 11(6.9) 8(5.0)0 17(10.6) 52(32.5) 53(33.1) 96(60.0) 76(47.5) 4.50(0.70) 4.18(1.00) 5.00(1) 4.00(1)
5 AS - 2(1.3)  3(1.9) 8(5.0) 5(3.1)  16(10.0) 33(20.6) 35(21.9) 119(74.4) 99(61.9) 4.68(0.63) 4.38(0.94) 5.00(1) 5.00(1)
9 AS 1(0.6) 3(1.9) 8(5.0) 5(3.1) 9(5.6) 44(27.5) 45(28.1) 108(67.5) 97(60.6) 4.61(0.64) 4.43(0.85) 5.00(1) 5.00(1)
3 HS 1(0.6) 3(1.9) 6(3.8) 3(1.9) 10(6.3) 39(24.4) 51(31.9) 115(71.9) 92(57.50 4.66(0.61) 4.42(0.82) 5.00(1) 5.00(1)
6 HS 1(0.6) 5(3.1) 11(6.9) 3(1.9) 12(7.5) 44(27.5) 45(28.1) 108(67.5) 91(56.90 4.59(0.68) 4.34(0.93) 5.00(1) 5.00(1)
4 CC 7(4.4) 14(8.8) 21(13.1) 41(25.6) 21(13.1) 25(15.6) 70(43.8) 46(28.7) 41(25.6) 34(21.3) 3.73(1.11) 3.28(1.29) 4.00(1) 3.50(2)
7 CC 7(4.4) 17(10.6) 24(15.0) 29(18.1) 15(9.4) 24(15.0) 68(42.5) 51(31.9) 46(28.7) 39(24.4) 3.76(1.15) 3.41(1.31) 4.00(1) 4.00(2)
10 CC 5(3.1) 12(7.5) 19(11.9) 34(21.3) 23(14.4) 24(15.0) 69(43.1) 55(34.4) 44(27.5) 35(21.9) 3.80(1.07) 3.42(1.25) 4.00(1) 4.00(2)
14 CC 3(1.9) 5(3.1) 12(7.5) 23(14.4) 15(9.4) 20(12.5) 64(40.0) 59(36.9) 66(41.3) 53(33.1) 4.11(0.98) 3.83(1.13) 4.00(1) 4.00(2)
8 SS 50(31.3) 66(41.3) 80(50.0) 69(43.1) 14(8.8) 17(10.6) 12(7.5) 6(3.8) 4(2.5) 2(1.3) 2(0.96) 1.81(0.86) 2.00(1) 2.00(1)
12 SS 30(18.8) 60(37.5) 54(33.8) 45(28.1) 21(13.1) 21(13.1) 45(28.1) 26(16.3) 10(6.3) 8(5.0) 2.69(1.23) 2.23(1.25) 2.00(1) 2.00(2)
13 SS 18(11.3) 36(22.5) 55(34.4) 51(31.9) 29(18.1) 29(18.1) 46(28.7) 35(21.9) 12(7.5) 9(5.6) 2.87(1.17) 2.56(1.21) 3.00(1) 2.00(2)
16 SS 26(16.3) 53(33.1) 52(32.5) 57(35.6) 28(17.5) 24(15.0) 43(26.9) 18(11.3) 11(6.9) 8(5.0) 2.76(1.21) 2.19(1.16) 3.00(1) 2.00(2)
11  Mod - 2(1.3) 7(4.9) 15(9.4) 8(5.0) 18(11.3) 51(31.9) 48(30.0) 94(58.8)  77(48.1) 4.45(0.78) 4.14(1.03) 5.00(1) 4.00(1)
15 Mod 3(1.9) 7(4.4) 10(6.3) 6(3.8) 14(8.8) 35(21.9) 44(27.5) 112(70.0) 89(55.6) 4.58(0.76) 4.29(0.99) 5.0(1) 5.00(1)

Note: Autonomy Support = item mean AS, Coercive Control = item mean CC, Modelling = item mean Mod., Healthy structure = item mean HS, Snack structure = item mean SS, SD=standard deviation, [QR=interquartile
range. P= Parent Version, A=Adolescent Version, F= Frequency.
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vi. Assumption Checking for CFA

Univariate and multivariate assumption checks were conducted prior to the
Confirmatory Factor Analysis (CFA) as follows:

Univariate Normality

To assess univariate normality, histograms, and box-and-whisker plots were
generated for all items within each scale. The majority of the items exhibited left
skewness. The Kolmogorov-Smirnov and Shapiro-Wilk tests for normality indicated
that all items had P-values below 0.001, suggesting significant deviations from
normality. Visual inspection of the data further confirmed a degree of skewness.
Additionally, normality was assessed using Kolmogorov-Smirnov tests, Q-Q plots,
and extended Q-Q plots, all of which corroborated that none of the items were
normally distributed. For more information, refer to APPENDIX T.

Multivariate normality using R-package lavaans

Mardia's tests for multivariate skewness and kurtosis yielded significant P-
values (p < 0.001) across all items, indicating a violation of the assumption of
multivariate normality. Furthermore, the Q-Q plot of Mahalanobis distance against
chi-square quantiles corroborated this finding, as the data points exhibited substantial
deviation from the line representing multivariate normality. Consequently, the
Maximum Likelihood Robust (MLR) estimator was employed in place of the

Maximum Likelihood (ML) estimator for the subsequent analyses (APPENDIX U).

vii. Measurement Model Analyses (CFA)

As demonstrated in Table 4.14, the Confirmatory Factor Analysis (CFA) of the
16-item, 5-factor Exploratory Factor Analysis (EFA) model indicated that the fit
indices for Model-1 were within acceptable thresholds for the parent version.

However, for the adolescent version, only the RMSEA (90% CI), CFI, and TLI met
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the acceptable criteria. The modification indices (M.l.) and standardized residuals
were examined to improve the fit indices. Following discussions with other
researchers, model re-specification was undertaken. During this process, a few
correlations between item residuals were added. Ultimately, the modified model
exhibited generally acceptable fit indices: RMSEA (90% CI) = 0.050 (0.028, 0.069),
CFI = 0.964, TLI = 0.953, and SRMR = 0.055, as shown in Table 4.14. For further
details on the path diagram, refer to APPENDEX V.

Table 4.14 Summary of The Adolescent Food Parenting Questionnaire model fit
indices (n=160)

CFA RMSEA P-Value (90% CI) CFI TLI SRMR
Model P A P A P A P A
Model-1 0.044(0.020,0.063) 0.071(0.052,0.089) 0.975 0.936 0.968 0.918 0.054 0.060
Model-2 - 0.050(0.028,0.069) - 0.964 - 0.953 - 0.055

Note; CFA= Confirmatory Factor Analysis, RMSEA= Relative Mean Squared Error, CI= Confidence Interval, CFI= Comparative Fit Index,
TLI= Tucker-Lewis Index, SRMR= Standard Root Mean Square Residual, P= Parent, A= Adolescent.
Model-2 with additional correlated items residual for adolescent version; Q1 with Q2, Q8 with Q13, Q12 with Q16.

viii. Construct Validity for CFA study

The standardized factor loadings exceeding the 0.40 criterion are presented in
Table 4.15.Each of the five components exhibited composite reliability (CR) values
greater than 0.70, demonstrating satisfactory construct reliability. Although the
average variance extracted (AVE) for the adolescent version did not reach the
recommended threshold of 0.50 for domains like autonomy supportive and healthy
structure, the CR values surpassed the suggested value of 0.60. Consequently, the

measurement model's convergent validity is considered adequate.
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Table 4.15 Standardized factor loading, AVE, and CR of AFP measurement model

(n=160)

Item \iom Parent (Model) Adolescent (Model2)

No. AVE _ CR ) AVE CR
1 AS 0750 5710

2 AS 0750 0570

5 AS 0680 0.517 0811 0770 0467 0.723
9 AS 0700 0.670

3 HS  0.950 0710

6 HS 0620 0612 0.754 0.620 0.466  0.608
4 CC 0850 0750

7 CC  0.900 0.810

10 e 0810 0.694  0.904 0,790 0.622  0.867
14 CC 0770 0790

8§ SS 0550 0730

12 SS 0870 0.850

13 ss 0890 0.662  0.896 0,800 0.652 0921
16 SS 0890 0780

11 Mod 0750 0740

15 Mod 0.970 0746 0.8 0.810 0.607  0.753

Note: A=Standardized Factor Loading, AVE= Average Variance Extracted, CR =Construct Reliability, Autonomy Support = item
mean AS, Coercive Control = item mean CC, Modelling = item mean Mod., Healthy structure = item mean HS, Snack structure.

The correlation values between the factors ranged from 0.00 to 0.38, all of

which were statistically significant, as shown in Table 4.16 the AFPQ-A demonstrated

discriminant validity for parents and adolescents, evidenced by correlation values

below 0.85 for both versions.

Table 4.16 Discriminant Validity Among Latent Variables of Confirmatory Factor

Analysis for the Adolescent Food Parenting Questionnaire (n=160)

Item 1 3 4
A P P P A
1 AS 1 1 0.09 022%* (0.23** 0.12 0.24**  (0.38**
2 HS 0.16* 0.02 0.11 0.13
3 CC 0.00 0.21%*  (0.23**
4 SS 1 0.15 0.05
5 Mod 1

Note: Constructs/ Correlation coefficient, r (Spearman's rho), **=statistically significant at p<0.001, *= statistically significant at
p<0.05, Autonomy Support = item mean AS, Coercive Control = item mean CC, Modelling = item mean Mod., Healthy structure

= item mean HS, Snack structure.
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4.2.3(c) Reliability Study for BEVQ
i. Preliminary Data Screening

Missing Data
The percentage of missing data was calculated for each questionnaire item. No

items were removed as none exceeded a 5% missing data threshold. Although several
items had missing data, the test-retest questionnaires exhibited a very low percentage
of missing data (ranging from 1.20% to 3.60%). Therefore, observations with missing
data were retained for analysis.

Outliers
A boxplot was used to investigate the univariate outlier for each numerical

variable, including age, anthropometric measures, and questionnaire items (BEVQS).

(APPENDIX S)

ii. Checking Assumptions for Paired T-test
A histogram was employed to assess the distribution of total milk, total sugar-
sweetened beverages, and total beverage scores, ensuring the normality of score
differences. As illustrated in APPENDIX W, the normality assumption was met, as the
histogram indicated that the differences in scores across all research variables followed

a normal distribution.

iii. Response Rate in Intraclass Correlation Coefficient (ICC) Study

During the initial questionnaire of the screening process, 98 out of 160
participants met the eligibility criteria. All 102 individuals were invited to participate
in the first test study; however, 15 participants dropped out. Consequently, the ICC
data analysis was conducted using 83 fully completed questionnaires, representing a
completion rate of 84.6% among those who initially agreed to participate. The
respective test-retest participation rates were 60.6% and 85.7%. Despite this, the data
collection for this phase did not achieve the intended sample size of 87 participants,

excluding the dropout rate.
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Iv. Socio-Demographic Characteristics of the Study Participants

The study included 83 adolescents with a mean age of 16.72 years (SD = 0.75),

ranging from 16.0 to 18.7 years, as detailed in Table 4.17. The sample was nearly

evenly divided by gender, with 54.2% boys and 45.8% girls. Participants attended

various secondary schools. Socio-economic status (SES) varied, with fathers

predominantly holding lower professional or skilled worker positions (47.0%), and

mothers mostly being unskilled workers (80.7%). Only 18.1% of fathers were in high

professional roles. SES scores indicated that 18.1% of families were classified as high

SES, 50.6% as moderate SES, and 31.3% as low SES, with a mean SES score of 99.98

(SD = 20.07), ranging from 57 to 142.

Table 4.17 Distribution of Participants in the ICC (BEVQ-A) Studies Based on

Sociodemographic Variables (h=83 for ICC)

. . . ICC
Sociodemographic variables F. (%)
Age (year) Mean, and SD 16.72,0.75
(Min. - Max.) (16.0-18.7)
Boy 45 (54.2)
Adolescent X Girl 38 (45.8)
Secondary AL-Mustafaa! 26 (31.3)
school for AL-Ghasaq' 21 (25.3)
governmental'! AL-Zahraa® 20 (24.1)
and private? Nur Almujtabaa’ 16 (19.3)
. . Father, Mother,
Socio-Economic Status (SES) E. (%) E. (%)

High professional, and managerial jobs as doctors,
engineers, professors, large employers, directors of
business, land owners

Lower

Lower professionals, skilled and semiskilled workers as
school, teachers, clerical workers, owners of small
businesses, military men, and policemen.

Unskilled workers as labourers, farmers casual workers,
unemployed, and retired.

Occupation
of parent

15(18.1) -

39(47.0)  16(19.3)

29(34.9)  67(80.7)

Illiterate
The Read, and write
educational Primary graduate
level of the intermediate graduate

3(3.6) 10(12.0)
3(3.6) 3(3.6)
23(27.7)  21(25.3)
22(265)  16(19.3)

parent Secondary graduate 8(9.6) 15(18.1)
College Graduate 24(28.9) 18(21.7)
<2 (up to) 59 (71.1)
. <4 (up to) 21 (25.3)
g(;’ezdmg >4 3(3.6)
Mean, SD 1.77,1.07
(Min. - Max.) (0.44-7.50)
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Table 4.17: Continued

. . . ICC

Sociodemographic variables F. (%)
Owns a house, a car, and all of the household assets. 47 (56.6)
The house is rented, with or without a car, and most of 27 (32.5)

Property the household assets '
The house is shared, with another family, no car, and 9 (10.8)
some of the household assets '

. High (121 — 150) 15 (18.1)
Socio- — Moderate (90 - 120) 42 (50.6)
gfa‘;ﬁgmw Low (89 -, and less) 26 (31.3)
(SES) Mean, and SD 99.98, 20.07

(Min. - Max.) (57-142)

Note: CFA for Confirmatory Factor Analysis, F. (%) for Frequency (Percentage), SD for Standard Deviation, and (Min. - Max.)
for the range from Minimum to Maximum.

v. Anthropometric Measurements in ICC Study

The distribution of participants in the intraclass correlation study (Test-retest)
by adolescent BMI z-score for age is shown in Table 4.18. The final sample size
comprised 83 participants. The mean adolescent BMI z-score was 0.59 (SD 1.70), with
values ranging from -3.75 to 4.03. Within this cohort, 51.8% had normal weight,
22.9% were overweight, 13.3% were obese, 4.8% were underweight, and 7.2% were
severely obese.

Table 4.18 Distribution of Participants in the ICC (BEVQ) Studies Based on BMI for
age (n= 83 for ICC)

.. . CFA

Participant Categorical F. (%)
Underweight: BMI z-score < -2 SD 4 (4.8)

Normal weight: BMI zS-E)core >-2SD and <+1 43 (51.8)

Adolescent Overweight: BMI z-score > +1 SD and < +2 19 (22.9)

BMI z-score Obese: BMI z-score > +2 <+3 SD 11 (13.3)
Severely Obese: BMI z-score > +3 SD 6(7.2)

Mean, SD 0.59,1.70

(Min. - Max.) (-3.75-4.03)

Note: BMI= Body Mass Index, CFA= Confirmatory Factor Analysis, SD= Stander Deviation, Min= Minimum, Max= Maximum,
Missing values for fathers (f) were 11.9% and for mothers (m) were 9.4% within the study sample.

vi. Reliability Measurements for BEVQ-A
To ensure the reliability of the BEVQ-A, five tests were employed: mean
differences, intraclass correlation coefficients (ICC), Cronbach's alpha, correlation

analyses, and Bland-Altman plots.
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Mean Differences Between 1st and 2nd Beverage Questionnaires

The analysis of beverage consumption between the first and second Beverage
Questionnaires (BEVQs), as shown in Table 4.19, revealed generally consistent intake
patterns across various beverage types for 83 participants. Total beverage intake
revealed mean differences of 1.540 fl oz (P-value = 0.298), 47.733 gm (P-value =
0.286), and 28.567 kcal (P-value = 0.058), indicating overall stable consumption
patterns. For total sugar-sweetened beverages (SSB), there was a significant increase
in grams, with a mean difference of 147.432 gm (P-value = 0.007), while changes in
fluid ounces (-0.183 fl oz, P-value = 0.906) and kilocalories (7.244 kcal, P-value =
0.712) were not significant.

Water consumption exhibited a slight mean difference of -0.578 fl 0z (95% CI:
-1.895, 0.738) and -21.419 gm (95% CI: -58.713, 15.875), with no significant changes
(p > 0.05). Fresh fruit juice (100%) and sweetened juice beverages showed similar
stability, with mean differences of 0.444 fl oz (95% CI: -0.201, 1.089) and -0.465 fl
0z (95% ClI: -1.387, 0.457), respectively, also indicating no significant changes.

For milk varieties, including whole milk, reduced-fat milk, low-fat milk, and
nut milk, the mean differences were negligible and statistically insignificant, such as
0.003 fl 0z (95% CI: -0.578, 0.585) for whole milk and 0.041 fl oz (95% CI: -0.622,
0.704) for nut milk. Regular soft drinks and diet or artificially sweetened carbonated
drinks also showed minor and non-significant mean differences of 0.801 fl 0z (95%
Cl: -0.622, 2.225) and 0.282 fl 0z (95% CI: -0.586, 1.150), respectively.

The consumption of energy and sports drinks, both regular and diet, as well as
sweet tea and black tea or coffee, displayed consistent intake patterns with no

significant differences between the two questionnaires. For example, regular energy
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and sports drinks had a mean difference of 0.220 fl oz (95% CI: -0.696, 1.136), and
sweet tea had a mean difference of 0.633 fl 0z (95% CI: -0.365, 1.632).

Overall, most beverage types exhibited no significant differences between the
first and second BEVQs, reflecting reliable and consistent reporting of beverage intake
among participants. The only significant change observed was in the total sugar-
sweetened beverages measured in grams.

Table 4.19 Mean differences between 1st and 2nd Beverage Questionnaires (BEVQs)

(n=83) Variables
BEVQ1 BEVQ2 * Mean

bt P-
Type of beverages Mean Mean Difference (95%, _
SD) SD) cn (df=82) value
24.53 25.11 -0.578
Water floz (8.11) (7.40) (-1.895,0.738) 0874 0.385
m 726.82 748.24 -21.419 1143 0257
EM(24046)  (207.711) (-58.713,15.875) ' '
4.77 4.33 0.444
floz 5 67) (5.67) (-0.201,1.089) 1369 0.175
Fresh fruit juice 84.36 76.51 7.846
100% keal 10021)  (91.83)  (:3556,19250) 0 0175
147.19 133.50 13.690
8M (17484)  (16022) (-620633.586) 00 0173
6.46 6.92 -0.465
oz 661y (7.63) (-1.387,0.457) -1.003 - 0.319
Sweetened  Juice
Beverage/  local kcal 92.44 99.09 “6.651 -1.003  0.319
Dri\;k & (94.63) (109.22)  (-19.846,6.540) ' '
m 198.33 212.60 -14.270 1003 0319
M 203.02)  (23434)  (-42.573,14.033) ' '
. 3.31 3.30 0.003
Whole Milk: red floz (3.98) (3.77) (-0.578.0.585) 0.012 0.991
cap, Reduced Fat
Milk 2%: purple kcal 65.50 65.43 0.068 0.012 0.991
. (78.85) (74.74) (-11.454,11.590) ' '
cap, or Chocolate
Milk m 100.89 100.37 0.104 0.012 0.99]
M (121.46)  (12022)  (-17.644,17.854) '
Low Fat 1%: green fl oz 471 4.69 0.344 0.803 0.424
\ (6.41) (60.1) (-0.508,1.197)
cap, Fat-Free/Skim 5706 57 89 4165
Milk: light blue kcal i : ' 0.803 0.424

(77.58)  (62.76)  (-6.155,14.485)

cap, Buttermilk or 14374 13325  10.492

Soy Milk 8M 19542y (1735)  (-15.50536490) U803 0424
1.16 112 0.041
floz 4 51y (2.49) (-0.622,0.704) 0.123 0902
. 11.40 10.99 0.404
Nut milk keal (1a20)  (2445)  (-6.098.6907) 0.123  0.902
om 3546 34.20 1.259 0123 0.902

(137.49)  (76.07)  (18.966,21.484)
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BEVQ1

BEVQ2

a Mean

bt P-
Type of beverages Mean Mean Difference (95%, _
(SD) (SD) CI) (df=82) value
9.88 9.08 0.801
floz 1015y (849)  (:0.622.2.225) L9 0.266
Regular Soft 131.53 11996  11.569
Drinks keal " 13512)  (113.59) (725430393) 2P 022
296.69  272.66  24.030
BN 30479)  (254.70) (-18.688.66.75) 119 0266
1.39 1.17 0.220
floz 5 63) 2.65)  (-0.696,1.136) 0.478 0634
Regular  Energy, 19.47 16.38 3.084
and Sports Drinks <31 (78.95)  (37.16)  (.9.746.15914) 0478 0.634
43.18 36.34 6.840
gM17501)  (8241)  (21.61535206) U478 0634
Diet or Artificially floz ?62378) (14939 4) ?_58528 6.1.150) 0.647 0.520
(SZ‘;vjaec:relztejd keal 08 0.59 0.084 0.647  0.520
. 0.21) (130)  (-0.175,0.345) ' '
Drinks, Energy and 67.90 59.49 8.411
Sports Drinks BN 19035)  (129.34) (-17.46234286) 047 0320
9.66 9.03 0.633
floz g1 (7.05)  (-0.365,1.632) 1261 0.211
96.70 90.36 6.333
Sweet Tea kcal (92.0.8) (70.54) (-3.656,16.324) 1.261 0.211
302.17 28237  19.793
EM 08774y (22046) (1142751013 261 02l
3.07 2.90 0.165
Black  Tea  or floz 5 6a) (3.57)  (-0773,1.103) 0.350 0.727
Coffee (no creamer kcal 10.80 9.71 1.084 0.486 0.628
or mill) (23.98)  (16.06)  (-3.355,5.525) ' '
o 90.99 86.09 4.890 0350 0927
M (70.54)  (105.77)  (-22.890,32.672) '
2.41 2.37 0.034
floz 0.134  0.894
Tea or Coffes (with (3.88) (3.53)  (-0.475,0.544)
milk, and/ or 22.09 22.22 20.127
creamer) keal 3387)  (35.99)  (-5.296.5.042) -0.049 0.961
71.18 70.17 1.015
8M(11432)  (10427) (-14.028,16059) O13% 0894
9.19 8.78 0.388
floz 9 90) (8.94)  (-0.519,1.297) 0.852 0397
. 133.97 12932 4.638
Total Milk kcal (134.29) (12820)  (-7.919,17.195) 0.735 0.465
280.10 26824  11.856
8M  30175)  (272.60) (-15.83639.549) 0832 0397
30.29 30.49 20.183
Total sugar- 1% (2325 (2123)  (-3.2812.913) -0.118 - 0.906
sweetened 364.48 357.47 7.244
beverages keal 07625y (25391) (3172246211 0370 0712
gm  951.42 803.99  147.432 2779 0.007

210



Table 4.19: Continued

BEVQ1 BEVQ2 * Mean

bt P-
Type of beverages Mean Mean Difference (95%, _
(SD) (SD) CI) (df=82) value
(717.81) (549.00)  (41.887,252.977)
Aoz 73.48 71.93 1.540 1.046 0.298

(36.75)  (33.82)  (-1.388,4.469)
593.43 564.86  28.567
Total beverages kcal (411.14) (396.80)  (-1.036,58.170) 1.920 0.058
221899 217125  47.733
SM(112832)  (1027.68) (-40.726.136.193) 073 0286

? Mean difference according to a paired sample t-test.
bt-statistic., and Sig.= Significant, Kcal= Kilocalories, fl oz= Fluid ounces, gm= Gram.

Intraclass Correlation Coefficients (ICC), Cronbach's alpha, and Correlations
Between two BEVQs

The reliability analysis of the Beverage Questionnaires (BEVQSs) using
Intraclass Correlation Coefficients (ICC), Cronbach's alpha, and Pearson correlations,
as presented in Table 4.20, demonstrates varying degrees of reliability across different
beverage types. The total consumption of beverages, sugar-sweetened beverages
(SSB), and milk across fluid ounces (fl 0z), grams (gm), and kilocalories (kcal)
demonstrated robust reliability. Total milk consumption, for instance, showed
excellent reliability with an ICC of 0.929 (95% CI: 0.892, 0.953) for fluid ounces,
0.963 for grams, and 0.942 (95% CI: 0.911, 0.962) for kilocalories, all indicating
strong consistency in reporting. Total sugar-sweetened beverages displayed good
reliability with an ICC of 0.799 (95% CI: 0.705, 0.685) for fluid ounces and 0.698
(95% CI: 0.558, 0.797) for grams, accompanied by moderate to strong correlations (r,
=0.800 and r, = 0.740, respectively). Overall, the total beverage intake also exhibited
excellent reliability with ICCs of 0.903 (95% CI: 0.854, 0.936) for fluid ounces, 0.949
for grams, and 0.905 (95% CI: 0.856, 0.937) for kilocalories, underscoring consistent
and dependable reporting across all measures.

Water showed good reliability with ICCs of 0.699 (95% CI: 0.571, 0.794) for
fluid ounces and 0.710 (95% CI: 0.586, 0.802) for grams, and moderate to strong

correlation with Pearson coefficients of 0.702 and 0.719, respectively. Fresh fruit juice
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(100%) exhibited excellent reliability, with ICCs of 0.851 (95% CI: 0.779, 0.901)
across all measures (fl oz, kcal, gm) and perfect correlation (r, = 0.856).

Sweetened juice beverages demonstrated good reliability with ICCs of 0.825
(95% ClI: 0.742, 0.883) and perfect correlation (r, = 0.834). Whole milk and reduced-
fat milk also showed good reliability with ICCs of 0.766 (95% CI: 0.660, 0.842) and
perfect correlation (r, = 0.765). Low-fat milk, fat-free/skim milk, buttermilk, and soy
milk had ICCs of 0.776 (95% CI: 0.674, 0.849) and perfect correlation (r, = 0.793).

Nut milk presented moderate reliability with ICCs of 0.655 (95% CI: 0.512,
0.763) and perfect correlation (r, = 0.770). Regular soft drinks showed good reliability
with ICCs of 0.757 (95% ClI: 0.648, 0.836) and perfect correlation (r, = 0.770), while
diet or artificially sweetened carbonated drinks demonstrated similar reliability with
ICCs of 0.736 (95% CI: 0.620, 0.821) and perfect correlation (r, = 0.790).

Regular energy and sports drinks showed moderate reliability with ICCs of
0.549 (95% CI: 0.379, 0.683) and moderate to strong correlation (r, = 0.707). Sweet
tea exhibited excellent reliability with ICCs of 0.843 (95% CI: 0.768, 0.896) and
perfect correlation (r = 0.875). Black tea or coffee showed moderate reliability with
ICCs of 0.588 (95% CI: 0.427, 0.713) for fluid ounces and fair reliability with an ICC
of 0.506 (95% CI: 0.326, 0.650) for kilocalories. Tea or coffee with milk or creamer
showed good reliability with ICCs of 0.804 (95% CI: 0.712, 0.869) and perfect
correlation (r, = 0.805).

Total milk consumption exhibited excellent reliability with ICCs of 0.929
(95% CI: 0.892, 0.953) and perfect correlation (r, = 0.933). Total sugar-sweetened
beverages showed good reliability with ICCs of 0.799 (95% CI: 0.705, 0.685) for fluid
ounces and moderate to strong correlation (r, = 0.740). Total beverages demonstrated
excellent reliability with ICCs of 0.903 (95% CI: 0.854, 0.936) and perfect correlation

(r, = 0.907).
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Overall, the BEVQs showed strong reliability for most beverage types, as

indicated by high ICCs, Cronbach's alpha values, and Pearson correlations, suggesting

consistent and reliable reporting of beverage intake among participants.

Table 4.20: Continued

Table 4.20 Intraclass correlation coefficients (ICC), Cronbach's alpha, and
correlations between two BEVQs

Type of beverages ICC (95%, CI)? ab S
Water o Floz 0.699 (0.571,0.794)  0.823 0.702
gm 0.710 (0.586,0.802)  0.831 0.719
Floz 0.851(0.779,0.901)  0.920 0.856
Fresh fruit juice 100% keal  0.851(0.779,0.901) 0.920 0.856
gm 0.851(0.779,0.901)  0.920 0.856
Floz 0.825(0.742,0.883)  0.902 0.834
Sweetened Juice Beverage/ local Drink  kcal ~ 0.825 (0.742,0.883) 0.902 0.834
gm 0.825(0.742,0.883)  0.902 0.834
. ., Floz 0.766 (0.660,0.842)  0.866 0.765
;N(yilf’}l;rl\gf;kc';;docragiﬁfggt’:ﬁﬁMﬂk keal  0.766 (0.660.0.842)  0.866  0.765
’ ’ gm 0.766 (0.660,0.842)  0.866 0.765
Low Fat 1%: green cap, Fat-Free/Skim Floz 0.776 (0.674,0.849) 0.874 0.793
Milk: light blue cap, Buttermilk or Soy kcal  0.776 (0.674,0.849) 0.874 0.793
Milk gm 0.776 (0.674,0.849)  0.874 0.793
Floz 0.655(0.512,0.763)  0.790 0.770
Nut milk keal  0.655(0.512,0.763)  0.790 0.770
gm 0.655(0.512,0.763)  0.790 0.770
Floz 0.757 (0.648,0.836)  0.862 0.770
Regular Soft Drinks kcal  0.760 (0.653,0.838) 0.865 0.773
gm 0.757 (0.648,0.836)  0.862 0.770
Floz 0.549(0.379,0.683)  0.709 0.707
Regular Energy, and Sports Drinks kecal  0.549 (0.379,0.683) 0.709 0.707
gm 0.549 (0.379,0.683)  0.709 0.707
Diet or Arttificially = Sweetened Floz 0.736 (0.620,0.821) 0.847 0.790
Carbonated Drinks, Energy and Sports kcal  0.736 (0.620,0.821) 0.847 0.790
Drinks gm 0.736 (0.620,0.821)  0.847 0.790
. Floz 0.843(0.768,0.896)  0.916 0.875
Sweet Tea (with sugar) keal  0.843 (0.768,0.896) 0916  0.875
gm 0.843 (0.768,0.896)  0.916 0.875
Floz 0.588(0.427,0.713)  0.739 0.648
3121‘13{ Tea or Coffee (no creamer or 1" (506 (0.326,0.650)  0.670  0.545
gm 0.588 (0.427,0.713)  0.739 0.643
. . Floz 0.804(0.712,0.869)  0.890 0.805
;F:eaarr?err) Coffee (with milk, ‘and/“or 4 1" 773 0.669.0.847) 0870  0.772
gm 0.804 (0.712,0.869)  0.890 0.805
. Floz 0.929(0.892,0.953 0.963 0.933
Total Milk keal  0.942 E0.911,0.962§ 0971 0.944
gm 0.929 (0.893,0.954)  0.963 0.934
Floz 0.799(0.705,0.685)  0.887 0.800
Total sugar-sweetened beverages kecal  0.775 (0.673,0.849) 0.872 0.776
gm 0.698 (0.558,0.797)  0.833 0.740
Floz 0.903 (0.854,0.936)  0.949 0.907
Total beverages kecal ~ 0.905 (0.856,0.937)  0.950 0.905
gm 0.903 (0.854,0.936)  0.949 0.907

aIntraclass Correlation Coefficient was measured by a model that is two-way mixed and the type is consistency, additionally,

the ICC value is based on single measures.

®the second reliability test was Cronbach's Alpha, “Pearson correlations coefficient
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Bland and Altman Plot Statistics for BEVQs

The table indicates that while there are variations in the mean differences and

standard deviations across different beverage measurements, the overall mean

difference percentages and standard deviation percentages reflect consistent

agreement between the test-retest measurements, underscoring the reliability of the

BEVQ in assessing beverage consumption, as shown in Table 4.21.

Table 4.21 Bland and Altman plot statistics for BEVQ

Item LOA Unit DM SD MDP  SDP
Total milk beverage difference =~ Upper 7.76 0,39 416 333 9437
fl oz Lower -8.54
Total milk beverage difference  Upper 108.08
Keal Lower 11736 -4.64 57.51  0.19 95.10
. Upper 236.72
Total milk beverage gram Lower 260,44 -11.86  126.83 -3.33 94.37
Total sugar-sweetened Upper 17.57
beverages difference fl oz Lower -19.83 -1.12 9.54 117 39.18
Total sugar-sweetened Upper 194.12
beverages difference kcal Lower -214.37 -10.12- 10421083 40.20
Total sugar-sweetened Upper 449 .88
beverages difference gram Lower -499.16 -24.64 242,10 0.2 44.19
Total beverages difference fl Upper 23.55 104 1254 189 2587
0z Lower -25.63
. Upper 216.02
Total beverages difference kcal Lower 959,40 -21.68  121.28 -3.91 30.21
Total beverages difference Upper 707.72 3049 37766 1.83 7581
gram Lower -772.71

Note: Kcal= Kilocalories, fl oz= fluid ounces, DM= Difference Mean, SD=Standard Deviation, MDP= Mean Difference

Percentage, SDP= Standard Deviation Percentage, LOA= Limit of agreement.
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Figure 4.4 Bland-Altman plot test-retest of total milk.
Note: The mean of both measurements is plotted against the difference of both measurements (calculated as first measurement
minus second measurement), (r) = Pearson’s correlation, B = Unstandardized Coefficients Beta, t = t-value, Probability, INTP=
Interpretation.

Figure 4.4 presents Bland-Altman plots evaluating the test-retest reliability of
total milk beverage measurements in fluid ounces (fl 0z), kilocalories (kcal), and grams
(9). The top plot for fluid ounces reveals a small but significant systematic bias (r, = -
0.232, = 0.106, t = -2.180, P-value = 0.032). The middle plot for kilocalories shows
a negligible systematic difference (r, = -0.109, B = -0.049, t = -0.982, P-value = 0.
329). The bottom plot for grams also indicates a small significant bias (r, = -0.232, B
=-0.106, t = 2.179, P-value = 0.032). These findings highlight slight systematic biases
in fluid ounces and grams measurements, with negligible bias in kilocalories,
reinforcing the reliability of dietary assessments involving milk beverage

consumption.
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Figure 4.5 Bland-Altman plot test-retest of total sugar-sweetened beverages.

Note: The mean of both measurements is plotted against the difference of both measurements (calculated as first measurement
minus second measurement), (r) = Pearson’s correlation, B = Unstandardized Coefficients Beta, t = t-value, Probability, INTP=
Interpretation.

Figure 4.5 displays Bland-Altman plots assessing the test-retest reliability of
total sugar-sweetened beverage measurements. The top plot for fluid ounces shows no
significant systematic bias (r, = -0.171, B =-0.076, t = -1.558, P-value =0.123). The
middle plot for kilocalories also reveals no significant systematic difference (r, = -
0.132, B = -0.054, t = -0.132, P-value = 0.235). Similarly, the bottom plot for grams
indicates no significant bias (r, = -0.179, B = -0.078, t = -1.636, P-value = 0.106).
These results suggest that the measurements of total sugar-sweetened beverages across
these units exhibit no significant systematic biases, affirming the consistency and

reliability of the assessments.
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Figure 4.6 Bland-Altman plot test-retest of total beverages.
Note: The mean of both measurements is plotted against the difference of both measurements (calculated as first measurement
minus second measurement), (r) = Pearson’s correlation, B = Unstandardized Coefficients Beta, t = t-value, Probability, INTP=
Interpretation.

Figure 4.6 illustrates Bland-Altman plots assessing the test-retest reliability of
total beverage measurements. The top plot for fluid ounces indicates no significant
systematic bias (r, = -0.200, p = -0.073, t = -1.833, P-value = 0.070). The middle plot
for kilocalories also shows no significant systematic difference (r, =-0.024, $ =-0.007,
t =-0.214, P-value = 0.831). The bottom plot for grams indicates no significant bias
(rp =-0.199, B = -0.072, t = -1.826, P-value = 0.071). These results suggest that the
measurements of total beverages across these units exhibit no significant systematic
biases, supporting the consistency and reliability of the BEVQ in assessing beverage

consumption.
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In summary, Bland-Altman plots evaluation showed small but significant
systematic biases for milk beverages in fl 0z and grams, with negligible bias in kcal,
indicating reliable dietary assessments, while sugar-sweetened beverages and total
beverages exhibited no significant systematic biases across all units, affirming

consistent and reliable measurements.

4.3  Results of the Phase Il

The measures involved in this phase included examining the interactions
between sociodemographic characteristics and food parenting practices (FPP) with
risk factors such as dietary behavior, physical activity, and sedentary behavior,
contributing toward overweight and obesity among adolescents. This phase also
entailed determining the levels and proportions of these variables, analyzing path
associations, developing and validating conceptual frameworks (models) to assess the
risk of obesity among Iraqi adolescents based on these measures. The comprehensive
analysis aimed to elucidate the complex interplay between these factors, thereby
providing a robust basis for understanding the determinants of adolescent obesity

within this demographic context.

4.3.1 Socio-demographic characteristics of the study participants

The Table 4.22 provides a comprehensive overview of the sample distribution
according to various sociodemographic variables among 506 participants. The mean
age of the adolescents was 16.53 years, with a standard deviation of 0.70, and the
majority were males (47.8%). The distribution between governmental and private
secondary schools is nearly equal, with 49.6% and 50.4%, respectively. Urban
residence predominates (89.3%), and the average household income per thousand IQD
was 1032.60. Parental data reveals that fathers have a higher representation in

professional and managerial occupations (11.7%) compared to mothers (0.4%), who
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predominantly occupy unskilled positions (82.0%). Educational attainment shows a

disparity, with a higher percentage of fathers being college graduates (15.2%)

compared to mothers (10.9%). The crowding index indicates that most families

consisted of two people per room (72.9%). Property ownership was relatively low,

with only 13.6% owning their homes. Socio-economic Status (SES) categorization

reveals that 90.5% of the participants fall into the lower SES bracket, with an overall

SES mean score of 88.39, highlighting the socio-economic challenges faced by the

majority of the sample population.

Table 4.22 Sample distribution according to sociodemographic variables (SDGVs)

for participants in the study (n=506)

SDGVs Variable Category F. (%) (hl\/;[i(:la:li\fz;)
55070
Adolescent  Sex Bgy 264 (47.8)
Girl 83 (52.2)
Secondary school Governmental 251 (49.6)
type Private 255 (50.4)
. Urban 452 (89.3)
Residence Rural 54 (10.7)
Household  income 1032, 601.98
per thousand 1QD (150 — 3500)
No. siblings 3(36_’ }48)2
Father 46(3357 N 679.)1 7
Parent Age (year) 44.10. 5.80
Mother (.32-’69.)
Socio-Economic Status (SES) Scale 1;2'1‘[(}(1)/65, l\l/ioz(l;:)r ’
High professional, and managerial jobs
as doctors, engineers, professors, large
employers, directors of business, land 59(11.7) 2(04)
owners
Lower professionals, skilled and
Occupation semiskilled workers as  school,
of parent teachers, clerical workers, owners of 276(54.5) 89(17.6)
small businesses, military men, and
policemen.
Unskilled workers as labourers,
farmers casual workers, unemployed, 171(33.8) 415(82.0)
and retired.
The Illiterate 33(6.5) 78(15.4)
educational Read, and write 147(29.1) 167(33.0)
level of the Primary graduate 119(23.5) 102(20.2)
parent intermediate graduate 63(12.5) 67(13.2)
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Table 4.22: Continued

SDGVs Variable Category F. (%) (%ia?ﬁz‘)
Secondary graduate 67(13.2) 37(7.3)
College Graduate 77(15.2) 55(10.9)
Crowding -2 (up to) 369 (72.9) 1.86, 1.14
index -4 (up to) 118 (23.3) (0.00-8.00)
>4 19 (3.8)
Owns a house, a car, and all of the
household assets. 258 (51.0)
The house is rented, with or without a 69 (13.6)
Property car, and most of the household assets '
The house is shared, with another
family, no car, and some of the 179 (35.4)
household assets
Socio- High (121 — 150) 48 (9.5)
Economic Moderate (90 - 120) 183 (36.2) 8%;3_’125%;3 1
Status (SES) Low (89 -, and less) 275 (54.3)

4.3.2 Distribution of Dietary, Behavioral, and Anthropometric Variables
Among Study Participants

The Table 4.23 provides a detailed analysis of various study variables among

506 participants,

4.3.2(a) Food Parenting Practices (FPP)

The study's findings, interpreted in the context of food parenting practices
(FPP) as reported by both adolescents and parents, reveal key insights into the
dynamics of eating behaviors at home. High scores in both healthy structure (FPP-
Adolescent: 4.15; FPP-Parent: 4.50) and autonomy support (FPP-A: 4.08; FPP-P:
4.43) suggest that parents are actively promoting a structured and health-conscious
food environment. These findings are supported by questionnaire items such as "My
parents educate me about nutrition" and "There are always fruits and vegetables at
home," indicating that parents prioritize educating their children about healthy eating
and ensure the availability of nutritious foods. The strong alignment between
adolescent and parental perceptions in these domains highlights effective parental
engagement in fostering positive dietary habits through both education and the creation

of a supportive home environment.
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In contrast, coercive control scores were lower, particularly in the adolescent
reports (FPP-A: 3.39; FPP-P: 3.75). This suggests that while parents enforce some
rules related to food consumption, such as *My parents have clear rules about what |
can snack on" and "My parents make sure | do not snack just before meals,” these
controlling behaviors are less prominent compared to their supportive practices. The
difference in scores between adolescents and parents may reflect a divergence in how
coercive control is perceived, with parents viewing their rules as more positive and
necessary than adolescents do.

The low scores in snack structure (FPP-A: 2.19; FPP-P: 2.66) suggest that
parental regulation of snacking behaviors is relatively limited. The items "My parents
let me snack if I want to" and "My parents have clear rules about what I can snack on™
indicate that parents allow more flexibility in snack consumption, which is reflected
in the low mean scores in this domain. This lack of structure in snacking behaviors
may be an area for improvement, as consistent and clear snack guidelines could
contribute to healthier eating patterns among adolescents.

Finally, both adolescents and parents reported high scores in the modelling
domain (FPP-A: 4.10; FPP-P: 4.50), which reflects parents' active role in
demonstrating healthy eating behaviors. Items such as "My parents consciously eat
vegetables or fruits when I'm around" and "My parents try to set a good example when
it comes to eating fruits and vegetables" underscore the importance of parental
modeling in promoting positive dietary habits. These high scores suggest that parents
are successfully reinforcing healthy eating behaviors through their own actions, which
is likely contributing to the overall positive dietary practices observed in their children.

In summary, the findings indicate that while parents are highly engaged in
supporting healthy eating habits and modeling positive behaviors, there is less
emphasis on controlling snack consumption. The differences in perceptions of

coercive control between parents and adolescents suggest that greater communication
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and consistency around food-related rules may help improve the alignment of parental

intentions with adolescent understanding and behavior.

4.3.2(b) Dietary Behavior

The analysis of daily dietary intake patterns among participants reveals distinct
variations in the consumption of breakfast, fruits, vegetables, milk products, snacks,
and beverages. The mean score for daily breakfast consumption is 2.43 (SD 1.38),
indicating that, on average, participants consumed breakfast between “some days” and
“most days” over the past month. Fruit intake was slightly lower, with a mean score
of 2.24 (SD 1.61), suggesting that participants consumed fruits approximately once or
twice daily but not consistently across all days.

Vegetable intake followed a similar pattern, with a mean of 2.16 (SD 1.58),
corresponding to moderate consumption, likely between one to two servings per day.
Milk and milk product consumption yielded a mean score of 2.00 (SD 1.50), reflecting
an average intake close to once per day, though the standard deviation indicates
variability in intake across the sample.

Snack food intake presented the highest mean score of 3.14 (SD 1.38),
indicating that participants consumed snack foods more frequently, often two to three
times daily. This stands in contrast to the lower consumption of carbonated drinks,
with a mean score of 2.14 (SD 1.65), and energy drinks, which had the lowest mean
of 0.63 (SD 1.15), signifying that energy drinks were consumed infrequently, if at all,
by most participants.

Finally, fast food intake averaged 2.17 (SD 1.58), implying that participants
consumed fast food on approximately two days per week, although there was
considerable variability in fast food consumption patterns. Overall, these results
highlight a diet characterized by a moderate intake of essential food groups (fruits,

vegetables, milk products) and a higher tendency toward snacking, with limited
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consumption of energy drinks and a more frequent intake of carbonated beverages and

fast foods.

4.3.2(c) Total Beverage Consumption

The descriptive analysis of total beverage consumption among Iraqi
adolescents over the past month reveals distinct patterns across different categories of
beverages, particularly milk and sugar-sweetened beverages (SSBS).

The average total milk consumption was 9.11 fl oz (SD 10.20), corresponding
to an energy intake of 137.35 kcal (SD 150.59) and a weight of 277.65 grams (SD
311.08). These values indicate relatively low milk intake among the adolescent
population, with substantial variability in consumption levels.

In contrast, the average total consumption of sugar-sweetened beverages was
markedly higher, amounting to 31.99 fl oz (SD 28.09), providing 378.32 kcal
(SD330.35) and 820.92 grams (SD 679.55). The elevated caloric and weight
contribution from SSBs highlights a significant source of added sugars in the diet of
these adolescents, reflecting a potential area of concern for dietary interventions.

The overall average daily beverage intake, including all types of beverages,
was 75.15 fl oz (SD 40.40), contributing 610.80 kcal (SD 450.12) and 2267.52 grams
(SD 1224.29). This total reflects a substantial proportion of daily energy intake,
underscoring the importance of beverage consumption patterns in the overall dietary
profile of adolescents.

These findings suggest that while milk consumption is relatively low, sugar-
sweetened beverages constitute a large part of total beverage intake, which could have
implications for public health strategies targeting dietary behaviors to reduce the risk

of obesity and related metabolic disorders in this population.

223



4.3.2(d) Physical Activity

The descriptive analysis of physical activity among Iragi adolescents reveals a
mean score of 2.28 (SD 0.89) on the Physical Activity Questionnaire for Children
(PAQ-C), which is based on a five-point scale ranging from 1 (low activity) to 5 (high
activity). The distribution of physical activity levels indicates that the majority of
participants (60.1%, n = 304) exhibited low levels of physical activity, while 32.0% (n
= 162) were categorized as having moderate activity. A small proportion (7.9%, n =
40) demonstrated high physical activity levels.

In terms of moderate to vigorous physical activity (MVPA), the mean weekly
MVPA was 229.55 minutes (SD 90.77), substantially below the World Health
Organization's recommendation of 420 minutes per week. Notably, 97.0% (n = 491)
of the participants did not meet the recommended physical activity threshold, while
only 3.0% (n = 15) achieved or exceeded the 420-minute guideline.

In conclusion, the data indicates that physical activity levels among Iraqi
adolescents are generally low, with a small percentage meeting international guideline

for MVPA.

4.3.2(e)  Sedentary Behaviors

Based on the methodology using the Adolescent Sedentary Activity
Questionnaire (ASAQ), which captures sedentary behavior during weekdays and
weekends, the descriptive data reflect that Iraqi adolescents spend significant amounts
of time in sedentary activities throughout the week. The ASAQ scores reveal that
adolescents are slightly more sedentary on weekends, with a mean score of 465.57
minutes, compared to 457.47 minutes on weekdays. This increase may be due to the
lack of structured daily routines, such as school attendance, that limit sedentary
behaviors on weekdays. Additionally, the variability in sedentary time, as indicated by

the standard deviations, is greater on weekends (SD 70.12), suggesting that weekend
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activities differ more widely among individuals. In conclusion, Iragi adolescents

exhibit high levels of sedentary behavior throughout the week.

4.3.2(f)  Anthropometric Measurements

The anthropometric measurements of the study participants, consisting of 506
Iragi adolescents, reveal key insights into their anthropometric measurements and
body composition. The mean BMI z-score for the group was 0.66 (+1.61), indicating
a general trend toward higher weight categories among the adolescents. A breakdown
of BMI z-scores shows that 25 participants (4.9%) were classified as underweight
(BMI z-score < -2 SD), while 247 (48.8%) had a normal weight (BMI z-score between
-2 SD and < +1 SD). Additionally, 128 adolescents (25.3%) were overweight (BMI z-
score > +1 SD and < +2 SD), 72 (14.2%) were classified as obese (BMI z-score > +2
SD and < +3 SD), and 34 participants (6.7%) were severely obese (BMI z-score > +3
SD).

The mean waist circumference (WC) and hip circumference (HC) were 80.39
cm (£15.17) and 96.17 cm (+14.29), respectively. Furthermore, the mean waist-to-
height ratio (WHtR) was 0.49 (x£0.09), and the mean waist-to-hip ratio (WHR) was
0.83 (£0.08). These anthropometric indices suggest that a notable proportion of the
participants may be at risk of central obesity, as indicated by elevated WHtR and WHR
values, which are known to be associated with increased cardiometabolic risk.

In conclusion, the anthropometric measurements of the 506 Iraqi adolescents
in this study highlight a concerning trend toward overweight and obesity, with over
one-third of participants falling into these categories based on BMI z-scores.
Additionally, the elevated waist-to-height and waist-to-hip ratios further emphasize

the risk of central obesity, a known predictor of cardiometabolic complications.
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4.3.2(g) Familial Susceptibility to Gain Weight

The Table 4.23 provides a detailed breakdown of anthropometric measures for
465 parent participants, distinguishing between fathers (f) and mothers (m) based on
Body Mass Index (BMI) categories and the number of overweight or obese parents.

The average BMI for fathers (f) was 27.76 kg/m?2 (SD 4.66), while for mothers
(m) it was 29.13 kg/m? (SD 5.49). When categorized by BMI, the distribution for
fathers (f) shows 1.2% were underweight (BMI < 18.5 kg/m?), 21.7% had a normal
weight (BMI 18.5-24.9 kg/m?), 40.3% were overweight (BMI 25.0-29.9 kg/m2), and
35.4% were obese (BMI > 30.0 kg/m?). Among the obese fathers, 14.0% were
classified in Class | obesity (BMI 30.0-34.9 kg/m?), 3.8% in Class Il (BMI 35.0-39.9
kg/m?), and 2.0% in Class Ill, indicating severe obesity (BMI > 40.0 kg/m?).

For mothers (m), 0.8% were underweight, 16.4% had a normal weight, and
35.4% were overweight. Of the obese mothers, 23.5% were in Class I, 6.9% in Class
I1, and 3.4% in Class Ill, indicating severe obesity.

Additionally, when considering the number of overweight or obese parents, it
was observed that 56.9% of participants had both parents categorized as overweight or
obese, 27.3% had one parent overweight or obese, while only 7.7% had neither parent
overweight nor obese.

These results emphasize a high prevalence of overweight and obesity among
parents, with obesity being particularly common. This could have significant
implications for understanding familial risk factors in the development of obesity-

related health issues.
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Table 4.23 summarizes key health-related behaviors and indicators including
parenting practices, diet, activity levels, and physical and biochemical measurements

among 506 adolescents.

Study variables Cutoff point Mean (SD) F. (%)
FPP-A
Autonomy Support 4.08 (0.86)
Healthy structure 4.15 (0.92)
Coercive Control 3.39 (0.99)
Snack structure 2.19 (0.89)
Modelling 4.10 (1.02)
FPP-P
Autonomy Support 4.43 (0.64)
Healthy structure 4.50 (0.71)
Coercive Control 3.75(0.91)
Snack structure 2.66 (0.91)
Modelling 4.50 (0.74)
Dietary behavior
Breakfast consumption per month 2.43 (1.38)
Fruit intake per day 2.24 (1.61)
Vegetable intake per day 2.16 (1.58)
Milk/ milk product intake per day 2.00 (1.50)
Snack food intake per day 3.14 (1.38)
Carbonated drink consumption per day 2.14 (1.65)
Energy drink consumption per day 0.63 (1.15)
Fasting food intake per week 2.17 (1.58)
Total beverage consumption during last month
fl oz 9.11 (10.20)
Total Milk kcal 137.35 (150.59)
gm 277.65 (311.08)
fl oz 31.99 (28.09)
g;’zlm N sugar-sweetened ) 378.32 (330.35)
g gm 820.92 (679.55)
. fl oz 75.15 (40.40)
g;’igageas"erage daily —of 4 a1 610.80 (450.12)
gm 2267.52 (1224.29)
PAQ-C 2.28 (0.89)
Low 304 (60.1)
Moderate 162 (32.0)
Physical activity High 40 (7.9)
MVPA 229.55 (90.77)
<420 min weekly 491 (97.0)
>420 min per week 15 (3.0)
ASAQ Score Weekdays 457.47 (63.92)
Sedentary behaviors ?;/?Q Score  Weekend 465.57 (70.12)
Anthropometric measurements
BMI z-score 0.66 (1.61)
Underweight: BMI z-score < -2 SD 25 (4.9)
BMI 7. -l:lfrsrrg)al weight: BMI z-score > -2 SD and < 247 (48.8)
score Overweight: BMI z-score > +1 SD and < +2 128 (25.3)
Obese: BMI z-score > +2 <+3 SD 72 (14.2)
Severely Obese: BMI z-score > +3 SD 34 (6.7)
WC (cm) 80.39 (15.17)
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Table 4.23: Continued

Study variables Cutoff point Mean (SD) F. (%)
HC (cm) 96.17 (14.29)
WHtR 0.49 (0.09)
WHR 0.83(0.08)
27.76(4.66)"
2
BMI kg/m 20.13(5.49)"
. 6(1.2)"
Underweight: BMI less than 18.5 kg/m? 4(0.8)"
Normal weight: BMI ranging from 18.5 to 110(21.7)f
24.9 kg/m? 83(16.4)™
BMI Overweight: BMI ranging from 25.0 to 29.9 204(40.3)°
parent kg/m?2 179(35.4)™
_ . 71(14.0)fm
2
Class I: BMI ranging from 30.0 to 34.9 kg/m 119(23.5)
. : 19(3.8)"
2
Class Il: BMI ranging from 35.0 to 39.9 kg/m 35(6.9)™
. 10(2.0)f
Class 11 (severe obesity): BMI 40.0 kg/m? 17(3.4) ™
Number of Neither parent was overweight or obese. 39 (7.7)
overweight One parent was overweight or obese. 138 (27.3)
parents Both parents were overweight or obese. 288 (56.9)

Note: Food Parent Practice for Adolescent (FPP-A), Food Parent Practice for Parent (FPP-P), Fluid Ounces (fl 0z), Kilocalories
(kcal), Grams (gm), Moderate-to-Vigorous Physical Activity (MVPA), Adolescent Sedentary Activity Questionnaire (ASAQ),
Body Mass Index (BMI), Waist Circumference (WC) in centimeters, Hip Circumference (HC) in centimeters, Waist-to-Height
Ratio (WHtR), and Waist-to-Hip Ratio (WHR). Father (f), and Mother (m).

4.3.3 Path Model Analysis

The study employed a comprehensive approach, utilizing validated
measurement scores encompassing various domains, including environmental factors,
family characteristics, behavior risk factors, adolescent traits, and anthropometric
measurements within its Path analysis. These measurement scales were instrumental
as observed variables for the baseline Path analysis, providing a robust foundation for
the study's investigations. The scale score measurement addressed a spectrum of
environmental factors, ranging from socioeconomic status (SES) and household
income (HHI) to living conditions such as the crowding index. Additionally,
categorical scales delved into specific areas such as residence type, school
environment, and the educational level of both parents. To capture nuances within
family dynamics, food practice scales were incorporated, evaluating aspects like
autonomy supportiveness, healthy structure, corrosive control, snack structure, and
modeling behaviors. Behavior risk factors were rigorously assessed through three

distinct scales, including physical activity levels across the previous week, sedentary
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behaviors during weekdays and weekends, and dietary habits encompassing both
healthy and unhealthy food choices. Furthermore, adolescent characteristics, such as
sex, gender, and family predisposition to weight gain (Fa-BMI and Ma-BMI), were
meticulously accounted for. The anthropometric measurements measurement scale
incorporated indicators like z-BMI for general obesity, WHR for central adiposity, and
WHItR for abdominal obesity, ensuring a comprehensive evaluation of cardiovascular
risk factors within the framework of the study.

The multivariate normality was examined for the initial Path model by using
Mplus. The results of multivariate skewness and kurtosis indicated significant P-
values (p<0.001) (APPENDIX X). Therefore, the assumption of multivariate
normality was not met. The MLR estimator was used in the subsequent SEM/Path
analyses.

The foundational structural equation model was meticulously constructed in
alignment with the comprehensive conceptual framework outlined in Chapter 2. This
model intricately integrated a myriad of exogenous and endogenous variables
alongside a multitude of observed variables meticulously tested within the Path
paradigm. Exogenous variables, serving as the bedrock of independent variables, were
meticulously scrutinized alongside endogenous variables, crucial in delineating the
intricate web of dependencies akin to those observed in traditional linear regression
models, illustrated in Table 4.24. The observed variables, constituting the crux of each
domain under examination, were meticulously cataloged and methodically analyzed

within the purview of the Path model.
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Table 4.24 Classification of Exogenous, Mediator, and Endogenous Variables in the

Path Analysis Study

Exogenous Variables Mediator/Exogenous/ Endogenous Variables
SEX (Sex) PA (Physical Activity)
AGE (Age) SB (Sedentary Behavior)
SCHOOL (School) AS (Autonomy supportive)
RESIDENCE (Residence) HS (Healthy Structure)
HHI (Household Income) CC (Corrosive Control)
NUMSIBS (Number of Siblings) SS (Snack Structure)
CRWDINDX (Crowding Index) MOD (Modelling)
SES (Socioeconomic Status) BRKSTFR (Breakfast Frequency)
FATHEDU (Father's Education) SNACKQTY (Snack Quantity)
MOTHEDU (Mother's Education) F_VINTAK (Fruit and Vegetable Intake)
FATHOCC (Father's Occupation) CARBDRNK (Carbonated Drink Consumption)
MOTHOCC (Mother's Occupation) FASTFOOD (Fast Food Consumption)
FATHBMI (Father's BMI) SSBCAL (Sugar-Sweetened Beverage Calories)
MOTHBMI (Mother's BMI) MILKCAL (Milk Calories)
FAMSUS (Familial Susceptibility) WHTR (Waist-to-Height Ratio)*

WHR (Waist-to-Hip Ratio)*
zBMI (Body Mass Index) *

* Endogenous
4.3.3(a) Univariate Associations Between Environmental Factors, Family
Characteristics, Behavior Risk Factors, Adolescent Traits, and
Anthropometric Measurements
The study hypothesized intricate inter-relationships among demographic
characteristics, food parenting practices, and behavioral risk factors (physical activity,
sedentary behaviors, and dietary habits) in relation to the anthropometric
measurements of adolescent participants. It posited that both demographic
characteristics and food parenting practices were not only influence these behaviors
but also play a pivotal role in determining the anthropometric measurements of
adolescents. Participants who demonstrate a comprehensive understanding of the
importance of regular physical activity, moderation in sedentary behaviors, and
adherence to healthy dietary habits were presumed to maintain a normal
anthropometric measurement. An analysis was conducted using Pearson's correlation

coefficient to determine the degree of association between these variables. Most of the

study variables had significant associations, according to Table 4.25.
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The significant correlation coefficients for physical activity ranged from rp =
—0.38 to 0.73. Negative significant correlations were observed between physical
activity and the following variables: sex (rp=—0.33), school (r,=0.38), sugar-
sweetened beverage calorie intake (r,=—0.26), father’s BMI (r,=—0.23), mother’s BMI
(r=—0.20), age (rp=0.12), carbonated drink intake (rp,=0.12), and fast-food
consumption (r,==—0.09). Conversely, positive significant correlations were found with
the Physical Activity Questionnaire for Children (PAQ-C) (rp=0.73), fruit and
vegetable intake (rp,=0.24), breakfast frequency (rp=0.19), and household income
(rp=0.11).

These findings suggested that higher physical activity levels were associated
with better dietary habits, including increased fruit and vegetable consumption and
more frequent breakfasts, as well as higher household income. In contrast, lower
physical activity levels were associated with higher intakes of sugar-sweetened
beverages, carbonated drinks, and fast food, and were negatively influenced by factors
such as parental BMI and school-related variables.

The significant correlation coefficients for sedentary behavior on weekdays
ranged from rp=0.39 to —0.77. Positive significant correlations were found between
sedentary behavior and the following variables: sex (rp=0.39), age (rp=0.14), school
(ro=0.28), father’s BMI (rp=0.20), mother’s BMI (r,=0.19), carbonated drink intake
(rp=0.10), fast food consumption (r,=0.12), sugar-sweetened beverage calorie intake
(rp=0.26), and milk calorie intake (rp=0.09). Conversely, negative significant
correlations were observed with residence (rp,=—0.13), number of siblings (r,=—0.15),
breakfast frequency (rp=0.17), fruit and vegetable intake (rp=—0.20), Physical
Education (PE) (rp=—0.52), and the Physical Activity Questionnaire for Children
(PAQ-C) (rp=—0.77). Additionally, there was a strong positive correlation between

sedentary behavior on weekdays and weekends (rp=0.89).
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These findings suggested that higher level of sedentary behavior on weekdays
was associated with increased consumption of less healthy dietary options, such as
carbonated drinks, fast food, and sugar-sweetened beverages, as well as higher BMI
in parents. Conversely, lower sedentary behavior was linked to more frequent
breakfasts, greater fruit and vegetable intake, better physical education engagement,
and higher overall physical activity, highlighting the interplay between lifestyle
choices and sedentary patterns.

Pearson correlation between adolescent food intake at home or eating outside
with food parent constructs. As reported by both parents and adolescents, breakfast
intake among adolescents showed a positive association with autonomy-supportive
parenting (rp= 0.11 and 0.13) and snack structure (r,= 0.09 and 0.14). Snack intake
among adolescents, as reported by both parents and the adolescents themselves,
showed a similar positive association with corrosive control (rp= 0.12). Conversely,
there was a negative association with snack structure (r,= -0.18 and -0.21).
Additionally, adolescents reported a negative association with autonomy-supportive
parenting (rp=-0.12).

Fruit and vegetable intake among adolescents, as reported by both parents and
the adolescents themselves, demonstrated several positive associations. Specifically,
there was a positive correlation with autonomy-supportive parenting (rp= 0.20 and
0.22), healthy structure (rp=0.24), corrosive control (rp=0.14 and 0.12), and modeling
behaviors (r,=0.22 and 0.20). Additionally, fruit and vegetable intake reported solely
by adolescents showed a positive correlation of (rp=0.09). As reported by both parents
and the adolescents, fast food intake among adolescents had a positive correlation with
corrosive control parenting (rp=0.32 and 0.26), while a negative correlation with snack
structure (rp=-0.27 and - 0.17). SSB calories among adolescents, as reported by both
parents and the adolescents, had a positive correlation with corrosive control parenting

(ro=0.23 and 0.22), while similarity negatively correlated with snack structure (rp= -
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0.13) for parents and adolescents. Additionally, showed there was a negative
correlation between autonomy support with SSB calories for adolescents (rp=-0.13).
Milk calories among adolescents, as reported by both parents and adolescents, had a
positive correlation with health structure (r,=0.09 and 0.10) and corrosive control (rp=
0.13 and 0.15).

Significant correlation coefficients exist between various dietary intake items
among adolescents, ranging from r,=—0.11 to rp=0.65. Adolescents with high breakfast
intake showed a positive association with healthy foods, including fruit and vegetable
intake (rp=0.17), and a negative association with unhealthy foods, such as snack
quantity and carbonated drinks (r,=—0.15), fast food (r,=—0.11), and sugar-sweetened
beverage (SSB) calories (r,=—0.15). The associations between snack quantity and
other unhealthy food items were all positive: carbonated drinks (rp=0.28), fast food
(r,=0.26), and SSB calories (rp=0.17). Additionally, carbonated drinks had positive
correlations with fast food (rp=0.34), SSB calories (rp=0.65), and milk calories
(rp=0.23). Fast food intake also positively correlated with SSB calories (r,=0.34) and
milk calories (rp=0.19). Finally, there was a positive correlation between SSB calories
and milk calories (rp=0.29).

The significant relationships between anthropometric measurements (WHtR)
and study variables reveal several key findings: demographic factors such as sex
(rp=—0.13) and residence (rp=—0.13) exhibit significant negative relationships,
indicating their influence on anthropometric measurements. Familial factors like the
number of siblings (r,=—0.19) also show a significant negative relationship, suggesting
a potential influence. Positive associations are found between anthropometric
measurements and snack quantity (rp=0.12), carbohydrate drink intake (r,=0.31), fast
food consumption (rp=0.20), and SSBCal and MilkCal consumption (rp=0.42 and
0.22). Conversely, a higher intake of fruits and vegetables (r,=—0.13) correlates with

better weight outcomes. Physical activity-related variables, such as Physical Education
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(ro=—0.31) and the Physical Activity Questionnaire for Children (PAQ_C) (rp,=—0.49),
show significant negative relationships. In contrast, after-school and weekend
sedentary behaviors (rp=0.48) positively correlate with anthropometric measurements.
These findings underscore the multifaceted nature of anthropometric measurements,
influenced by a combination of demographic, familial, dietary, and physical activity-
related factors.

In the context of anthropometric measurements represented by the Waist-to-
Hip Ratio (WHR), several significant relationships with study variables provide
valuable insights. Demographic factors such as sex show a strong negative relationship
(ro=—0.26), indicating a gender-related influence on WHR. At the same time, school
attendance has a positive relationship (r,=0.16r = 0.16r,=0.16), suggesting an impact
of the educational environment on WHR. Additionally, the number of siblings
(r=—0.12) demonstrates a negative relationship with WHR. Familial factors show that
parental body mass indexes (rp=0.25 for fathers and rp=0.079 for mothers) have
positive relationships with WHR, highlighting the role of parental BMI. Dietary
factors revealed that snack quantity (rp=0.10) and SSB calories consumption (r,=0.24)
positively relate to WHR, underscoring the impact of dietary patterns. Milk calories
consumption (rp=0.12) also positively correlates with WHR, indicating its potential
influence on body composition. Lifestyle factors such as carbohydrate drink
consumption (r,=0.18) and fast-food consumption (r,=0.11) show positive
relationships with WHR, while physical activity measures such as Physical Education
(r=—0.16) and the Physical Activity Questionnaire (PAQ C, rp,=0.25) exhibit
negative relationships, emphasizing the role of physical activity in weight
management. Weekend sedentary behavior measures (ASAQWday, r=0.21;
ASAQWend, r,=0.23) demonstrate positive relationships with WHR, highlighting the

influence of weekend activities on anthropometric measurements. Overall, these
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significant associations illuminate the complex interplay of demographic, lifestyle, and
parental factors in shaping WHR and weight outcomes.

Significant relationships with Body Mass Index (zBMI) reveal various
influencing factors. Notably, school attendance shows a significant positive
relationship (rp,=0.18), suggesting that educational settings may impact adiposity
levels, while residence exhibits a significant negative relationship (r,=—0.20),
indicating an influence of residential location on zBMI. Additionally, sex (r=—0.09)
and the number of siblings (r,=—0.18) show significant negative relationships,
highlighting gender-related influences and the impact of family size on adiposity.
Parental factors, such as Father's BMI (rp,=0.35) and Mother's BMI (rp=0.22), display
significant positive relationships, underscoring the role of parental body mass indexes
in adiposity levels. Dietary habits such as breakfast frequency (rp=—0.12) and fruit and
vegetable intake (r,=—0.10) have significant negative relationships with zBMI,
suggesting that higher breakfast frequency and fruit and vegetable intake may be
associated with lower adiposity levels. Conversely, snack quantity (rp,=0.14),
carbohydrate drink consumption (r=0.28), fast food consumption (r,=0.20), milk
consumption (rp=0.28), and snack structure and breakfast consumption (r,=0.42) show
significant positive relationships with zBMI, highlighting their potential impact on
adiposity. Physical activity-related variables like Physical Education (rp,=—0.30) and
the Physical Activity Questionnaire (PAQ_C, rp=—0.49) demonstrate significant
negative relationships with zBMI, indicating the importance of physical activity in
managing adiposity. After-school and weekend sedentary behavior measures
(ASAQWday and ASAQWend, rp=0.49 for both) exhibit significant positive
relationships, underlining the influence of weekend activities on adiposity. Lastly, the
Waist-to-Hip Ratio (WHItR, rp,=0.86) and Waist-to-Hip Ratio (WHR, r,=0.45) display
significant positive relationships with zBMI, emphasizing their correlation with

adiposity levels.
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Table 4.25 Correlation matrix of the study variables (n=506)

No. Varabk 1 2 3 4 5 6 7 8 9 1 o L B ¥ B ¥ ¥ B 1 2 20 2 23 24 25 26 27 28 29 30 31 33 34 35 3 37 38
1 sex 1

2 age 2471

3 school 0o p” o1

4 residence 01 04 237 1

5 NumSibs 05 137 -08 77 1

6 FathEdu . p” .p" " -a” -y 1L

7 MothEdu -08 .09 ™ 28" -28" 367 1L

8 FathOcc 03 -03 17 -247 -08 417 317 1

9 MothOcc  -.05 11" .08 -13" -257 257 607 B 1

0 Cwdidx 10" .02 -04 207 277 -22" 23" -8” -7 1L

11 HHI 07 .07 8" o307 -7 48" 627 6107 57T -297 1

12 SES 00 - T -307 <21 13T 5T e 56T -467 757 1

3 FathBMI  -05 -08 187 -20" -20° o 06 .08 06 -02 07 L

1 MothBMI 03 02 5% -@° 02 05 -03 .09 -01 -03 02 .02 30" 1

15 AS_p 08 -01 01 -04 -2 07 07 .04 04 -06 01 1 -05 -07 1

16 HS_p 207 .04 -01 -07 07 09" 09" 02 -05 06 157 S04 347 L

17 CCp 06 -03 03 -08 . .02 17 04 07 -02 08 7 . -01 257 257 1

1 SS_p 02 -02 07 -09° -04 -02 02 -07 01 -05 . 1 R N R

19 Mod_p 02 -06 04 . 01 2" 09 0 06 -10° O " 03 02 38" 337 25" 20 1

20 AS_a 01 -05 -01 02 -02 .08 .01 .02 -0l -038 -02 .06 -07 -00 81" 297 257 28" 347 1

21 HS_a 04 -02 -05 -02 04 09" 05 06 .03 -01 06 127 -04 -06 277 80" 257 0" 297 347 1

22 CC_a 01 -08 02 -05 02 -0L .06 .01 .05 -03 .03 .07 .04 -03 207 227 81" -05 207 277 2° 1

23 5S_a -03 -02 04 .09 01 06 -p” 05 .01 . -07 -07 27" 7 08 76" 97 207 1T 07 1

24 Mod_a 03 -04 09" . 02 57 08 08 07 -03 00 m" . 02 327 257 207 197 767 367 260 27 20 1

25 BrkfstFr 257 -0 -03 10" BT -u”o.u” - -08 05 -BT -p” o-08 -7 A 06 09" 06 BF 03 07 w” 05 1

26 SmackQty  -03 .01 4" 137 -0 05 27 %" 08 -07 4 o 05 01 -08 -01 27 -7 -03 -7 -08 07 -2 -04 557 1

27 F Vintak .15 -01 3™ 08 . .08 03 -03 .02 -08 -03 06 -04 .18° 207 247 w* 05 2% 2% 247 p° 0 20 #° 04 1

28 CarbDmk 0 02 05 -05 -06 -02 1 . 04 -02 02 07 0 05 -08 -08 277 1" -03 - -1 27 -8 -05 -5° 28" -0 1

29 FastFood 02 . 04 " -05 090 8”7 u* 05 .0 BT 1 05 07 -09 04 327 .27 03 -09 02 267 .17 02 -m 267 04 347 1

30 SSBCal 09" 05 13" .09 -08 05 04 04 04 -04 03 09 u° 07 -.06 287 -7 -03 -0 -04 227 T -04 -7 T 04 65T 337 L

31 Mikcal 0 -02 04 -01 -03 08 02 07 . -03 05 06 .06 .08 .02 09 B7 -02 . 05 0 BT 02 02 05 06 09 237 297 207 1

33 PAQ_C 33" -p" -38" 08 1 06 .08 02 06 -03 07 .07 -237 -2 03 . -08 . 0L 06 05 . .04 .03 197 -06 247 -0 -09" -26" -.08 1

34 ASAQWday 39" u™ 28™ -1” -7 <02 . 02 . -05 01 .01 20" 1% .02 05 .06 .02 01 -0 -03 02 -03 01 -g7 05 -20° 00 2% 26" 09 777 1

35 ASAQWend 36 13" 27" -08 -1 -04 -04 03 -01 . -0l -02 20° 20 03 03 1" -03 01 . . 07 -07 02 -18° 08 -2 u w2 B7 -747 80" 1

36 WHR -B37 05 197 -7 -7 05 05 . .04 -07 02 06 347 207 -09° -.07 09" -09 -07 -.06 -04 09" -09° -04 -.09 07 -1 37 207 427 227 -497 48" 48" 1L
37 WHR 2267 01 16" -09" -2 07 06 -02 02 -06 .02 .06 257 08 -06 -09° .05 -02 -06 -03 -05 05 .01 -04 01 10 -05 18" A 247 107 -257 217 237 67 1
38 ZBMI 209" 02 8% -20" .87 07 .06 05 .05 -.08 .08 09" 357 20" -.09 -0l 10" -40° -.04 -.07 .03 .08 -1 -.04 -7 w" -4 287 207 427 287 49" 49" 49" 86" 45" L

Note: ry= Pearson Correlation, **Correlation is significant at the 0.01 level (2-tailed), *Correlation is significant at the 0.05 level (2-tailed).
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4.3.3(b) Path Model Testing of the Baseline Structural Model

This section examined the associations between environmental and family
factors (school, residence, number of siblings, level of education for mother and
father). Occupation type of father and mother, crowding index, household income,
socioeconomic status, body mass index for father and mother, food parenting practices
(autonomy support, healthy structure, corrosive control, snack structure, modeling),
behavior risk factors (physical activity, sedentary behaviors on weekdays and
weekend, breakfast frequency, snack quantity, fruit and vegetable intake, carbohydrate
drink consumption, fast food consumption, sugar-sweetened beverage calories, and
milk calories), adolescent characteristics (sex and age), and anthropometric
measurements (waist-to-height ratio, waist-to-hip ratio, Body Mass Index) among all
participants. Due to the violation of multivariate normality, the researcher utilized
Maximum Likelihood with Robust Standard Errors (MLR) as the estimator for the path
analysis. Table 4.26 presents a list of the hypotheses assessed in this study.

Table 4.26 The specific hypotheses of the initial baseline model

No. Hypotheses

Hla Sex is significantly related to physical activity.

H1lb Age is significantly related to physical activity.

H1lc School is significantly related to physical activity.

H1ld Residence is significantly related to physical activity.

Hle The number of siblings is significantly related to physical activity.
H1f Crowding index is significantly related to physical activity.

H1g Household income is significantly related to physical activity.

H1lh Socioeconomic status is significantly related to physical activity.
H2a Sex is significantly related to sedentary behaviors.

H2b  Age is significantly related to sedentary behaviors.

H2c  School is significantly related to sedentary behaviors.

H2d Residence is significantly related to sedentary behaviors.

H2e The number of siblings is significantly related to sedentary behaviors.
H2f  Crowding index is significantly related to sedentary behaviors.

H2g Household income is significantly related to sedentary behaviors.
H2h  Socioeconomic status is significantly related to sedentary behaviors.

H3a and modeling.

H3b and modeling.
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Table 4.26: Continued

No.  Hypotheses

H3c Residence is significantly related to snack structure.

Had The number of siblings is significantly related to autonomy support, healthy structure, corrosive control,
snack structure, and modeling.

H3e Father's education is significantly related to corrosive control.

Haf Mother's education is significantly related to autonomy support, healthy structure, corrosive control,
snack structure, and modeling.

H3g The father's occupation is significantly related to snack structure.

H3h Mother's occupation is significantly related to autonomy support, healthy structure, corrosive control,
snack structure, and modeling.

H3i Household income is significantly related to autonomy support, healthy structure, corrosive control,
snack structure, and modeling.

H3j  Socioeconomic status is significantly related to healthy structure, corrosive control, and modeling.

H3k The father's body mass index is significantly related to autonomy support, healthy structure, corrosive
control, snack structure, and modeling.

Hal Mother's body mass index is significantly related to autonomy support, healthy structure, corrosive
control, snack structure, and modeling.
Autonomy support is significantly related to breakfast frequency, fruit and vegetable intake,

H4a : - . -
carbohydrate drink consumption, fast food consumption, and sugar-sweetened beverage calories.

H4b  Healthy structure is significantly related to fruit and vegetable intake.

Hac Corrosive control is significantly related to snack quantity, carbohydrate drink consumption, fast food
consumption, sugar-sweetened beverage calories, and milk calories.

Had Snack structure is significantly related to snack quantity, carbohydrate drink consumption, fast food
consumption, and sugar-sweetened beverage calories.

H4e Modeling is significantly related to fruit and vegetable intake.

H5a Sex is significantly related to breakfast frequency, fruit and vegetable intake, carbohydrate drink
consumption, fast food consumption, sugar-sweetened beverage calories, and milk calories.
Age is significantly related to breakfast frequency, snack quantity, fruit and vegetable intake,

H5b  carbohydrate drink consumption, fast food consumption, sugar-sweetened beverage calories, and milk
calories.

H6a Sex is significantly related to the waist-to-height ratio.

H6b  Age is significantly related to the waist-to-height ratio.

H6c  Familial susceptibility to gain weight is significantly related to the waist-to-height ratio.

H6d Physical activity is significantly related to the waist-to-height ratio.

H6e Sedentary behaviors on weekdays and weekends are significantly related to the waist-to-height ratio.

H6f  Breakfast frequency is significantly related to waist-to-height ratio.

H6g Snack quantity is significantly related to waist-to-height ratio.

H6h  Fruit and vegetable intake is significantly related to waist-to-height ratio.

H6i  Carbohydrate drink consumption is significantly related to waist-to-height ratio.

H6j  Fast food consumption is significantly related to waist-to-height ratio.

H6k Sugar-sweetened beverage calories are significantly related to the waist-to-height ratio.

H6l  Milk calories are significantly related to the waist-to-height ratio.

H7a Sex is significantly related to the waist-to-hip ratio.

H7b  Age is significantly related to waist-to-hip ratio.

H7c  Familial susceptibility to gain weight is significantly related to the waist-to-hip ratio.

H7d Physical activity is significantly related to the waist-to-hip ratio.

H7e Sedentary behaviors on weekdays and weekends are significantly related to the waist-to-hip ratio.

H7f  Breakfast frequency is significantly related to waist-to-hip ratio.

H7g Snack quantity is significantly related to waist-to-hip ratio.

H7h  Fruit and vegetable intake is significantly related to waist-to-hip ratio.

H7i  Carbohydrate drink consumption is significantly related to waist-to-hip ratio.

H7j  Fast food consumption is significantly related to the waist-to-hip ratio.

H7k Sugar-sweetened beverage calories are significantly related to the waist-to-hip ratio.
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Sex is significantly related to body mass index.

Age is significantly related to body mass index.

Familial susceptibility to gain weight is significantly related to body mass index.
Physical activity is significantly related to body mass index.

Sedentary behaviors on weekdays and weekends are significantly related to body mass index.
Breakfast frequency is significantly related to body mass index.

Snack quantity is significantly related to body mass index.

Fruit and vegetable intake is significantly related to body mass index.
Carbohydrate drink consumption is significantly related to body mass index.
Fast food consumption is significantly related to body mass index.
Sugar-sweetened beverage calories are significantly related to body mass index.
Milk calories are significantly related to body mass index.

Initial Path Model (Model 1) The initial baseline structural model included all

domains within environmental factors, family characteristics, behavior risk factors,

adolescent characteristics, and anthropometric measurements, treating all items in

these domains as observed variables. According to Hair et al. (2019), previous research

indicated that for sample sizes exceeding 250 with observed variables ranging from 12

to 30, acceptable model fit indices are: CFl or TLI > 0.92, SRMR < 0.08, and RMSEA

< 0.07. Consequently, as shown in Table 4.27, the model fit indices did not meet the

recommended thresholds: RMSEA = 0.085, CFl = 0.817, TLI = 0.660, and SRMR =

0.091. As depicted in Figure 4.7, the initial structural model proposed 151 specific

path relationships

the original diagram). Of these paths, 38 were found to be significant, while

the remaining hypothesized pathways exhibited non-significant effects.

Table 4.27 Model fit indices of the initial baseline model (Model-1) Model (n= 506)

The acceptance level

Fit indices Model 1 Decision

of fitness
RMSEA (90%CI) 0.100 (0.95-0.106) Unacceptable fit <0.080
RMSEA P-value 0.000 Unacceptable fit >0.050
CFI1 0.622 Unacceptable fit >0.920
TLI 0.366 Unacceptable fit >0.920
SRMR 0.089 Unacceptable fit <0.070

Note: RMSEA =Root mean square error of approximation, RMSEA p value = Probability of RMSEA < 0.05; SRMR =
Standardized Root Means Square Residual; TLI = Tucker Lewis Index; CFI = Comparative Fit Index.
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ote: The model includes several observed variables: Physical Activity Questionnaire for Children (PAQ_C). gender (SEX). age (AGE). school (SCHOOL), family
FATHEBMI susceptible (FAMSUS) residence (RESIDENCE), houschold income (HHI), number of siblings (NUMSIBS). crowding index (CRWDINDX). socioeconomic status
(SES). sedentary behavior (SB). autonomy supportive (AS), healthy structure (HS). corrosive control (CC), snack structure (SS). modeling (MOD), father's
education (FATHEDU), mother's education (MOTHEDTU), father's occupation (FATHOCC), mother's occupation (MOTHOCC), father's body mass index
MOTHEMI (FATHBMI), mother's body mass index (MOTHBMI), breakfast frequency (BRKSTFR), snack quantity (SNACKQTY), fruit and vegetable intake (F VINTAK),

carbonated drink intake (CARBDRNK), fast food consumption (FASTFOOD), sugar-sweetened beverage caloric intake (SSBCAL), milk caloric intake
(MILKCAL), waist-to-height ratio (WHTR), waist-to-hip ratio (WHR), and body Mass index Z score (ZBMI)

Figure 4.7 Initial Path Model (Model 1)
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iv. Revised Path Model (Model 2)

Model 2 was respecified by parceling the items in the variables of sedentary
behaviour on weekdays and weekends. Subsequently, the average score of the domain
was treated as observed variables in the subsequent Path analyses for all models. Table
4.28 shows the results of the goodness of fit test statistics for Model 2 were not within
the acceptable range of fit. Further inspection revealed that some path relationships
were not significant with fit indices results not reaching the acceptable range.
Therefore, removing the insignificant paths was one of the alternatives and required
steps to improve the model fit.

Table 4.28 Model fit indices of the initial baseline model (Model-2) Model (h=506)

The acceptance level

Fit indices Model 2 Decision

of fitness
RMSEA (90%CTI) 0.93 (0.088-0.099) Unacceptable fit <0.080
RMSEA P-value 0.000 Unacceptable fit >0.050
CFI 0.680 Unacceptable fit >0.920
TLI 0.455 Unacceptable fit >0.920
SRMR 0.085 Unacceptable fit <0.070

Note: RMSEA =Root mean square error of approximation, RMSEA p value = Probability of RMSEA < 0.05; SRMR =
Standardized Root Means Square Residual; TLI = Tucker Lewis Index; CFI = Comparative Fit Index.

v. Final Path Model (Model 3)

Further inspection of the model was conducted by going through the results in
Modification Indices (M.I) based on the M.I, each path suggested to be added to the
model was investigated for theoretical support. The paths were added to the model one
at a time and the model was evaluated each time a new path was added. Furthermore,
additional path correlations and some error covariances among items were introduced
into the model to improve the model fit indices.

However, the fit index of Model 2 still did not reach a reasonable threshold
after removing all non-significant paths, so the researchers decided to add six new
paths: residence’s effects on breakfast frequency, sugar-sweetened beverage calories

effects on Fast food consumption, sedentary behavior is the effects of Sugar-sweetened
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beverage calories, residence's effects on body mass index, sedentary behavior (SB)
correlates to physical activity (PA), and SSB caloric correlates carbohydrate drink
frequency(carbdrnk). Furthermore, improving the model fit index values with all of
the pathways was significant based on the modification recommendations with full
consideration of the theoretical support and empirical findings.

The items with error covariances were investigated for their meaning after
discussing them with statisticians and content experts. Figure 4.8 illustrates the
modified model after additional paths were added (Model 3). Regarding model fit,
Table 4.29 shows that the model goodness-of-fit has been substantially improved. All
of the fit indices were within the acceptable range of the recommended fit values, a
majority of the fit indices suggested a good fit of model 3 to the observed data.

Table 4.29 Model fit indices of the initial baseline model (Model-3)

The acceptance level

Fit indices Model 3 Decision

of fitness
RMSEA (90%CT) 0.046 (0.037-0.055) Acceptable fit <0.080
RMSEA P-value 0.741 Acceptable fit > 0.050
CFI 0.955 Acceptable fit >0.920
TLI 0.925 Acceptable fit >0.920
SRMR 0.058 Acceptable fit <0.070

Note: RMSEA =Root mean square error of approximation, RMSEA p value = Probability of RMSEA < 0.05; SRMR =
Standardized Root Means Square Residual; TLI = Tucker Lewis Index; CFI = Comparative Fit Index.
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Figure 4.8 Finalized PATH Model (Model 3)
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Note: Physical Activity Questionnaire for Children (PAQ_C), gender (SEX),
age (AGE), school (SCHOOL), family susceptible (FAMSUS) residence
(RESIDENCE), household income (HHI), number of siblings (NUMSIBS),
crowding index (CRWDINDX), socioeconomic status (SES), sedentary
behavior (SB), autonomy supportive (AS), healthy structure (HS), corrosive
control (CC), snack structure (SS), modeling (MOD), father's education
(FATHEDU), mother's education (MOTHEDU), father's occupation
(FATHOCC), mother's occupation (MOTHOCC), father's body mass index
(FATHBMI), mother's body mass index (MOTHBMI), breakfast frequency
(BRKSTFR), snack quantity (SNACKQTY), fruit and vegetable intake
(F_VINTAK), carbonated drink intake (CARBDRNK), fast food
consumption (FASTFOOD), sugar-sweetened beverage caloric intake
(SSBCAL), milk caloric intake (MILKCAL), waist-to-height ratio (WHTR),
waist-to-hip ratio (WHR), and body Mass index Z score (zBMI)



Table 4.30 shows the summary of the findings for model 1 to model 3 based on
the fit indices test. There were improvements of all fit indices from the initial model to
the final model where at last most of the fit indices achieved the required threshold
indicating fit model.

Table 4.30 Summarize the findings of the fitness test for model 1 to model 3 (n=506)

Model RMSEA (90%CI) RMSEA P-value CFI TLI  SRMR
Mode I 0.100 (0.95-0.106) 0.000 0.622 0366  0.089
Mode2  0.93 (0.088-0.099) 0.000 0.680 0455  0.085
Mode3  0.043 (0.037-0.055) 0.771 0.957 0927  0.058

Note: RMSEA =Root mean square error of approximation, RMSEA p value = Probability of RMSEA < 0.05; SRMR = standardized
Root Means Square Residual; TLI = Tucker Lewis Index; CFI = Comparative Fit Index., Model 1-original model with all observed
based on hypothesis, Model 2- model with only significant paths (all insignificant path were removed), Model 3- final model with
only significant path (hypothesized and additional path) and additional correlation between residual.

vi. Summary of path analysis and model estimated item reliability

Table 4.31 describes the overall decisions of the hypotheses tested in the path
analysis. Out of 71 paths tested in the initial model, only 41 were supported, and 4
additional paths were added. The additional paths added to the model were theoretically
related and they were statistically significant. The coefficient of determination (R?)
which explains the amount of the variance explained by the model was identified for
the final model. According to Comrey, and Lee, 1992 and Kline (2023), the graded
descriptors for the coefficient of determination (R%) categorize various health and
dietary behaviors as follows: Milk Calories, Snack Quantity, and Fruit and Vegetable
Intake were rated as poor (R? < 0.10). Carbonated Drink Consumption, Breakfast
Frequency, and Sugar-Sweetened Beverage Calories were considered fair (R2 < 0.20).
WHIR, Fast Food Intake, Sedentary Behavior, and Physical Activity were classified as
good (R? < 0.30). Finally, WHR and zBMI were deemed very good (R? < 0.40).

Table 4.31 Decision for the hypotheses in the final model

No. Hypotheses S/NS
Hla Sex is significantly related to physical activity. S
H1lb Age is significantly related to physical activity. NS
H1c School is significantly related to physical activity. S
H1d Residence is significantly related to physical activity. NS
Hle The number of siblings is significantly related to physical activity. S
H1f Crowding index is significantly related to physical activity. NS
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Table 4.31: continued

No. Hypotheses S/NS

H1lg Household income is significantly related to physical activity. S

H1lh Socioeconomic status is significantly related to physical activity. NS

H2a Sex is significantly related to sedentary behaviors. S

H2b  Age is significantly related to sedentary behaviors. NS

H2c School is significantly related to sedentary behaviors. S

H2d Residence is significantly related to sedentary behaviors. NS

H2e The number of siblings is significantly related to sedentary behaviors. S

H2f  Crowding index is significantly related to sedentary behaviors. NS

H2g Household income is significantly related to sedentary behaviors. NS

H2h  Socioeconomic status is significantly related to sedentary behaviors. NS
Sex is significantly related to autonomy support, healthy structure, corrosive control, snack

H3a ; NS
structure, and modeling.
Age is significantly related to autonomy support, healthy structure, corrosive control, snack

H3b . NS
structure, and modeling.

H3c Residence is significantly related to snack structure. NS
The number of siblings is significantly related to autonomy support, healthy structure, corrosive

H3d - NS
control, snack structure, and modeling.

H3e Father's education is significantly related to corrosive control. NS
Mother's education is significantly related to autonomy support, healthy structure, corrosive

H3f . NS
control, snack structure, and modeling.

H3g The father's occupation is significantly related to snack structure. NS
Mother's occupation is significantly related to autonomy support, healthy structure, corrosive

H3h ! NS
control, snack structure, and modeling.

. Household income is significantly related to autonomy support, healthy structure, corrosive

H3i . NS
control, snack structure, and modeling.

H3j Socioeconomic status is significantly related to healthy structure, corrosive control, and NS
modeling.
Father's body mass index is significantly related to autonomy support, healthy structure,

H3k . - NS
corrosive control, snack structure, and modeling.

H3l Mother's body mass index is significantly related to autonomy support, healthy structure, NS
corrosive control, snack structure, and modeling.
Autonomy support is significantly related to breakfast frequency, fruit and vegetable intake,

H4a . : . . S
carbohydrate drink consumption, fast food consumption, sugar-sweetened beverage calories.

H4b  Healthy structure is significantly related to fruit and vegetable intake. NS
Corrosive control is significantly related to snack quantity, carbohydrate drink consumption,

Hac : i : i S
fast food consumption, sugar-sweetened beverage calories, and milk calories.

Had Snack structure is significantly related to snack quantity, carbohydrate drink consumption, fast S
food consumption, sugar-sweetened beverage calories.

H4e Modeling is significantly related to fruit and vegetable intake. S

H5a Sex is significantly related to breakfast frequency, fruit and vegetable intake, carbohydrate drink S
consumption, fast food consumption, sugar-sweetened beverage calories, and milk calories.
Age is significantly related to breakfast frequency, snack quantity, fruit and vegetable intake,

H5b carbohydrate drink consumption, fast food consumption, sugar-sweetened beverage calories, NS
and milk calories.

H6a Sex is significantly related to waist-to-height ratio. S

H6b  Age is significantly related to waist-to-height ratio. NS

H6c Familial susceptible to again weight is significantly related to waist-to-height ratio. NS

H6d Physical activity is significantly related to waist-to-height ratio. S

Hee Sedentary behaviors on weekdays and weekends are significantly related to waist-to-height S
ratio.

H6f  Breakfast frequency is significantly related to waist-to-height ratio. NS

H6g Snack quantity is significantly related to waist-to-height ratio. NS

H6h  Fruit and vegetable intake is significantly related to waist-to-height ratio. NS
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Table 4.31: Continued

No. Hypotheses S/NS
H6i  Carbohydrate drink consumption is significantly related to waist-to-height ratio. NS
H6j  Fast food consumption is significantly related to waist-to-height ratio. NS
H6k Sugar-sweetened beverage calories are significantly related to waist-to-height ratio. S
H6l  Milk calories are significantly related to waist-to-height ratio. S
H7a Sex is significantly related to waist-to-hip ratio. S
H7b  Age is significantly related to waist-to-hip ratio. NS
H7c Familial susceptible to again weight is significantly related to waist-to-hip ratio. NS
H7d Physical activity is significantly related to waist-to-hip ratio. S
H7e Sedentary behaviors on weekdays and weekends are significantly related to waist-to-hip ratio. S
H7f Breakfast frequency is significantly related to waist-to-hip ratio. NS
H7g Snack quantity is significantly related to waist-to-hip ratio. NS
H7h  Fruit and vegetable intake is significantly related to waist-to-hip ratio. NS
H7i  Carbohydrate drink consumption is significantly related to waist-to-hip ratio. NS
H7j  Fast food consumption is significantly related to waist-to-hip ratio. NS
H7k Sugar-sweetened beverage calories are significantly related to waist-to-hip ratio. NS
H71  Milk calories are significantly related to waist-to-hip ratio. NS
H8a Sex is significantly related to body mass index. S
H8b  Age is significantly related to body mass index. NS
H8c Familial susceptible to again weight is significantly related to body mass index. NS
H8d Physical activity is significantly related to body mass index. S
H8e Sedentary behaviors on weekdays and weekends are significantly related to body mass index. S
H8f  Breakfast frequency is significantly related to body mass index. NS
H8g Snack quantity is significantly related to body mass index. NS
H8h  Fruit and vegetable intake is significantly related to body mass index. NS
H8i  Carbohydrate drink consumption is significantly related to body mass index. NS
H8j  Fast food consumption is significantly related to body mass index. NS
H8k Sugar-sweetened beverage calories are significantly related to body mass index. S
H8l  Milk calories are significantly related to body mass index. S
Additional hypothesis S
H9a Residence is significantly related to Breakfast frequency. S
H9b Sugar-sweetened beverage calories are significantly related to Fast food consumption S
H9c Sedentary behavior is significantly related to Sugar-sweetened beverage calories S
H9d Residence is significantly related to body mass index. S

Note: S=Supported, NS=Not supported.

B (regression coefficient), 95% CI, standard errors for the remaining and added total of

Model 3 was considered the final model. All the information on each P-value,

up to 6 (hypothesized and additional) significant paths were concluded in Table 4.32.

The detailed description for each significant path is summarized below (Direct effects).
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Table 4.32 Paths relationship of the final model (Direct effects)

H1 Relationship B (95%CI) SE. CR o
Hla Physical Activity < Sex -0.339 (-0.41,-0.269) 0.036 -9.421 0.000
Hlc Physical Activity < School -0.399 (-0.473,-0.326) 0.038 -10.632 0.000
Hle Physical Activity < Num. sibs 0.123 (0.044,0.203) 0.041 3.04 0.002
H1g Physical Activity < Household income 0.109 (0.046,0.173) 0.032 3.368 0.001
H2a Sedentary Behavior < Sex 0.392 (0.327,0.456) 0.033 11.975 0.000
H2c Sedentary Behavior < School 0.283 (0.212,0.354) 0.036 7.775 0.000
H2e Sedentary Behavior <~ Num. sibs -0.138 (-0.224,-0.051) 0.044 -3.124 0.002
H4a Breakfast Intake «— Autonomy supportive 0.148 (0.058,0.238) 0.046 3.219 0.001
H5a Breakfast Intake < Sex -0.283 (-0.365, -0.2) 0.042 -6.746 0.000
H9% Breakfast Intake « SES -0.147 (-0.235, -0.058) 0.045 -3.243 0.001
H9a Breakfast Intake < Residence 0.135 (0.057,0.213) 0.040 3.394 0.001
H4c  Snack Intake «— Corrosive Control 0.152 (0.062,0.242) 0.046 331 0.001
H4d Snack Intake « Snack Structure -0.198 (-0.288, -0.109) 0.046 -4.356 0.000
Hag Fruitand Vegetable Intake ¢ Autonomy 0.165(0.081,025)  0.043 3.835  0.000
supportive
H4e Fruit and Vegetable Intake «— Modelling 0.164 (0.085,0.242) 0.040 4.078 0.000
H5a Fruit and Vegetable Intake <« Sex -0.16 (-0.245, -0.075)  0.044 -3.67 0.000
Hag Carbonated Drink Consumption < Autonomy -0.107 (-0.207,-0.007) 0.051 -2.094 0.036
supportive
H4g Carbonated Drink Consumption « Snack 0.152 (:0.239, -0.065) 0.044 -3.43  0.001
Structure
Hag  Zarbonated Drink Consumption «- Corrosive 0.309 (0.23,0.388)  0.040 7.654 0.000
H5a Carbonated Drink Consumption < Sex -0.12 (-0.203, -0.036)  0.043  -2.81  0.005
H4d Fasting Food Intake « Snack Structure -0.208 (-0.286, -0.131) 0.039 -5.283 0.000
H4c Fasting Food Intake <~ Corrosive Control 0.242 (0.158,0.326) 0.043 5.667 0.000
H5a Fasting Food Intake < Sex 0.111 (0.031,0.191) 0.041 2709 0.007
H9b Fasting Food Intake <~ SSB calories 0.229 (0.14,0.318) 0.045 5.053 0.000
H4a  SSB calories «— Autonomy supportive -0.114 (-0.201, -0.027) 0.044 -2.568 0.010
H4d  SSB calories «— Snack Structure -0.099 (-0.175,-0.023) 0.039 -2.563 0.010
H4c  SSB calories < Corrosive Control 0.261 (0.185,0.338) 0.039 6.685 0.000
H5a SSB calories < Sex -0.237 (-0.324,-0.15)  0.044 -5.335 0.000
H9c  SSB calories < Sedentary Behavior 0.284 (0.21,0.357) 0.038 7.546 0.000
H4c Milk Calories «— Corrosive Control 0.14 (0.058,0.222) 0.042 3.341 0.001
H5a Milk Calories < Sex -0.121 (-0.21,-0.032) 0.046 -2.654 0.008
H6a Waist-to-Height Ratio < Sex -0.346 (-0.421,-0.271) 0.038 -9.056 0.000
H6d Waist-to-Height Ratio «— Physical Activity -0.272 (-0.382,-0.162) 0.056 -4.829 0.000
H6e Waist-to-Height Ratio «— Sedentary Behavior 0.377 (0.272,0.483) 0.054 7.02  0.000
H6k Waist-to-Height Ratio <~ SSB calories 0.163 (0.107,0.219) 0.028 5.731 0.000
H6l  Waist-to-Height Ratio <~ Milk Calories 0.06 (0.001,0.119) 0.030 1999 0.046
H7a Waist-to-Hip Ratio < Sex -0.423 (-0.502, -0.344) 0.040 -10.445 0.000
H7d  Waist-to-Hip Ratio «— Physical Activity -0.22 (-0.341,-0.099) 0.062 -3.561 0.000
H7e Wiaist-to-Hip Ratio «—Sedentary Behavior 0.215 (0.084,0.347) 0.067 3.216 0.001
HB8a Body Mass Index (z-score) «— Sex -0.288 (-0.366, -0.21)  0.040 -7.227 0.000
H8d Body Mass Index (z-score) «— Physical Activity -0.257 (-0.37,-0.144)  0.058 -4.461 0.000
H8e Body Mass Index (z-score) «— Sedentary Behavior  0.364 (0.244,0.483) 0.061 5981 0.000
H8k Body Mass Index (z-score) «— SSB calories 0.179 (0.116,0.242) 0.032 557  0.000
H8I  Body Mass Index (z-score) «— Milk Calories 0.146 (0.085,0.206) 0.031 4.728 0.000
H9d Body Mass Index (z-score) < Residence -0.097 (-0.141,-0.053) 0.022 -4.365 0.000

Note: p = Standardized regression weights of pathways; SE = Standard errors, P = Probabilities value, CI = Confidence Interval,
CR = Critical Ratio
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The table presents the direct effects of various relationships on the final model,
indicated by the standardized regression weights (p), standard errors (SE), critical ratios
(CR), and P-values. The significant relationships (P-value < 0.05) highlight the
influence of different factors on physical activity, sedentary behavior, dietary intake,
and anthropometric measurements among the participants. For instance, physical
activity is negatively influenced by sex ( = -0.339, P-value = 0.000) and school (B = -
0.399, P-value = 0.000). In contrast, household income and the number of siblings
positively influence physical activity (B = 0.109, P-value = 0.005) and ( = 0.123, P-
value = 0.002), respectively. Sedentary behaviour is positively significantly associated
with sex (B = 0.392, P-value = 0.000) and school (B = 0.283, P-value = 0.000) and
negatively associated considerably with the number of siblings (B = -0.138, P-value =
0.002). Dietary habits such as breakfast intake and fruit and vegetable intake are
affected by factors like sex, socio-economic status (SES), and autonomy supportive
environments. Notably, carbonated drink consumption is significantly associated with
snack structure ( = -0.152, P-value = 0.000) and corrosive control (f = 0.309, P-value
= 0.000).

The table further details the direct effects of various factors on anthropometric
measurements, providing insight into how behaviors and environmental influences
impact physical health outcomes such as waist-to-height ratio, waist-to-hip ratio, and
body mass index (BMI) z-scores. For example, waist-to-height ratio is negatively
affected by physical activity ( =-0.157, P-value = 0.000) and positively influenced by
sedentary behavior (p = 0.125, P-value = 0.000), underscoring the detrimental impact
of inactivity on body fat distribution. Similarly, waist-to-hip ratio shows a significant
negative relationship with physical activity (f =-0.166, P-value = 0.000) and a positive
relationship with sedentary behavior (= 0.215, P-value = 0.000). The body mass index

(BMI) z-scores reveal a strong negative association with physical activity (p = -0.257,
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P-value = 0.000) and a positive association with sedentary behavior (= 0.182, P-value
= 0.000), highlighting how increased physical activity correlates with lower BMI z-
scores, while higher sedentary behavior is linked to higher BMI z-scores. Additionally,
BMI z-scores are significantly affected by SSB calories (f = 0.265, P-value = 0.000)
and milk calories (B = 0.146, P-value = 0.000), indicating that higher consumption of
sugar-sweetened beverages and milk correlates with higher BMI z-scores.

The data on BMI z-scores also emphasize the significant role of residence (f =
0.097, P-value = 0.000), suggesting that environmental factors related to where
participants live influence their body weight and overall health. These findings
highlight the intricate relationships between lifestyle behaviors, dietary intake, and
physical health, providing a nuanced understanding of the determinants of obesity and
other anthropometric outcomes.

The Table 4.33 delineates the specific indirect, total, and indirect effects of
various predictor variables on anthropometric measurements, as mediated by physical
activity, sedentary behaviors, and dietary habits. The analysis reveals significant paths
through which adolescent characteristics, demographic factors, and societal
characteristics influence anthropometric measurements. For instance, sex impacts
WHIR via sugar-sweetened beverage calories (SSBCAL), sedentary behavior (SB),
milk calories (MILKCAL), and physical activity (PA), with notable indirect effects (
=0.212, P-value = 0.000). The total effect of sex on WHtR is significant ( = -0.134,
P-value = 0.003), indicating a robust relationship mediated through these pathways.
Similarly, sex influences WHR and zBMI through SB and PA, with significant total

effects of p =-0.264 (P-value = 0.000) and B =-0.099 (P-value = 0.032), respectively.
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Table 4.33 standardized specific indirect, total effect, and total indirect effect.

Predictor Variable

Specific indirect

Total effect

Total indirect effect

B S.E. CR P-value B S.E. CR P-value B S.E. CR P-value
Adolescent characteristics — MAs
Effects from sex to WHtR via -0.134  0.044 -3.019 0.003 0.212 0.030 6.980 0.000
SSBCAL  -0.039 0.010 -3.827 0.000
SB 0.148 0.026 5.795 0.000
MILKCAL -0.007 0.005 -1.585 0.113
PA 0.092  0.022 4.142 0.000
SB— SSBCAL 0.018 0.005 3.795 0.000
Effects from sex to WHR via -0.264  0.038 -6.93 0.000 0.159 0.023 6.877 0.000
SB 0.084  0.027 3.132 0.002
PA 0.075  0.023 3.226 0.001
Effects from sex to zBMI via -0.099 0.046 -2.14 0.032 0.189 0.033 5.741 0.000
SSBCAL  -0.042 0.011 -3.793  0.000
SB 0.142  0.028 5.159 0.000
MILKCAL -0.018 0.008 -2.34 0.019
PA 0.087  0.022 4.014 0.000
SB— SSBCAL  0.02 0.005 3.847 0.000
Demographic and societal characteristics — MAS
Effects from school type to WHtR via 0.229 0.027 8.378  0.000 0.229 0.027 8.378 0.000
SB 0.107  0.019 5.534 0.000
PA 0.109  0.025 4.349 0.000
SB— SSBCAL 0.013  0.003 3.851 0.000
Effects from school type to WHR via 0.149 0.023 6.425  0.000 0.149 0.023 6.425 0.000
SB 0.061 0.02 3.125 0.002
PA 0.088  0.027 3.255 0.001
Effects from school type to zBMI via
SB 0.103  0.021 4.974 0.000 0.22 0.026 8.441  0.000 0.22 0.026 8.441 0.000
PA 0.103  0.025 4.157 0.000
SB— SSBCAL 0.014  0.004 3.85 0.000
Effects from HHI to WHtR via -0.03 0.011 -2.693 0.007 -0.03 0.011 -2.693 0.007
PA -0.03 0.011 -2.693 0.007
Effects from HHI to WHR via -0.024 001 -2.368 0.018 -0.024 0.01 -2.368 0.018
PA -0.024 001 -2.368 0.018
Effects from HHI to zBMI via -0.028 001 -2.75 0.006 -0.028 0.01 -2.75 0.006
PA -0.028 001 -275 0.006
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Table 4.33: Continued

Predictor Variable Specific indirect Total effect Total indirect effect
B S.E. CR P-value B S.E. CR P-value B S.E. CR P-value

Effects from no. of siblings to WHtR -0.092  0.028 -3.33 0.001 -0.092 0.028 -3.330 0.001
SB -0.052 0.018 -2.917 0.004
PA -0.034 0.013 -2541 0.011
SB— SSBCAL  -0.006 0.002 -2.63 0.009

Effects from no. of siblings to WHR  via -0.057 0.018 -3.142 0.002 -0.057 0.018 -3.142 0.002
SB -0.03 0.013 -2.235 0.025
PA -0.027 0.012 -2.358 0.018

Effects from no. of siblings to zBMI  via -0.089  0.027 -3.333 0.001 -0.089 0.027 -3.333 0.001
SB -0.05 0.017 -2941 0.003
PA -0.032  0.013 -2507 0.012

SB— SSBCAL  -0.007 0.003 -2.633 0.008
Food parenting behaviors — MAs

Effects from AS to WHtR via -0.019  0.008 -2.392 0.017 -0.019 0.008 -2.392 0.017
SSBCAL -0.019 0.008 -2.392  0.017

Effects from AS to zBMI via -0.02 0.009 -2.308 0.021 -0.02 0.009 -2.308 0.021
SSBCAL -0.02 0.009 -2.308 0.021

Effects from CC to WHtR via 0.051 0.01 5.028 0.000 0.051 0.01 5.028 0.000

SSBCAL 0.043 0.009 4.558 0.000
MILKCAL 0.008 0.005 1.843 0.065
Effects from CC to zBMI via 0.067 0.013 5.273  0.000 0.067 0.013 5.273 0.000
SSBCAL 0.047 001 445 0.000
MILKCAL 0.02 0.007 2.893 0.004

Effects from SS to WHtR via -0.016  0.007 -2.19 0.029 -0.016 0.007 -2.19  0.029
SSBCAL -0.016  0.007 -2.19 0.029
Effects from SS to zBMI via -0.018  0.008 -2.19 0.029 -0.018 0.008 -2.19  0.029

SSBCAL -0.018 0.008 -2.19 0.029
Adolescent behaviors — MAS

Effects from SB to WHtR via 0.424 0.053 7.94 0.000 0.046 0.011 4.310 0.000
SSBCAL 0.046 0.011 431 0.000
Effects from SB to zBMI via 0.414 0.06 6.962 0.000 0.051 0.012 4.325 0.000

SSBCAL 0.051 0.012 4.325 0.000

Note: MAs = anthropometric measurements, B = Standardized regression weights of pathways; SE = Standard errors, P = Probabilities value, CI = Confidence Interval, CR = Critical Ratio, Note: The model includes
several variables: Physical Activity (PA), gender (SEX), age (AGE), school (SCHOOL), residence (RESIDENCE), household income (HHI), number of siblings (no. of siblings) socioeconomic status (SES), sedentary
behavior (SB), autonomy-supportive (AS), corrosive control (CC), snack structure (SS), sugar-sweetened beverage caloric intake (SSBCAL), milk caloric intake (MILKCAL), waist-to-height ratio (WHTR), waist-to-hip
ratio (WHR), and body mass index z score(zBMI)
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Demographic and societal characteristics, particularly school type, show
significant indirect effects on WHR and zBMI through SB and PA, with the total effects
being B = 0.229 (P-value = 0.000) and p = 0.22 (P-value = 0.000), respectively. The
paths highlight the critical role of school type in shaping physical activity and sedentary
behaviors, which in turn affect anthropometric measurements. Additionally, household
income (HHI) impacts WHR and WHR via PA, with notable indirect effects (f =-0.03,
P-value = 0.007) and (B = -0.024, P-value = 0.018). The data underscores the
multifaceted nature of anthropometric measurements determinants, illustrating how
behavioral, environmental, and socio-economic factors intertwine to influence
anthropometric outcomes. The significant indirect paths elucidate the mechanisms
through which these variables exert their effects, providing valuable insights for
targeted interventions aimed at improving adolescent health outcomes. The predictor
variables include physical activity (PA), sedentary behavior (SB), autonomy-supportive
(AS), coercive control (CC), and snack structure (SS), with mediating variables such as
sugar-sweetened beverage caloric intake (SSBCAL) and milk caloric intake
(MILKCAL). For example, the number of siblings shows significant negative total
indirect effects on WHR (B = -0.092, P-value = 0.001) and zBMI (p = -0.089, P-value
=0.001) through PA and SB. Similarly, food parenting behaviors from AS and CC have
significant indirect effects on anthropometric measurements through SSBCAL and
MILKCAL, with total effects being p = 0.051 (P-value = 0.000) for CC to WHR and 3
=0.067 (P-value = 0.000) for CC to zBMI. Adolescent behaviors also show substantial
total effects on WHR (B = 0.424, P-value = 0.000) and zBMI (B = 0.414, P-value =
0.000) through SSBCAL, with total indirect effects of B = 0.046 (P-value = 0.000) and
B = 0.051 (P-value = 0.000), respectively. These findings highlight the complex
interplay between family dynamics, dietary behaviors, and adolescent weight
outcomes, with significant pathways demonstrating the mediating role of specific
caloric intake sources, as evidenced by P-values below 0.05 across multiple

relationships.
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vii. Participant Characteristics (Cardiometabolic Tests)

A total of 506 respondents who participated in Phase | study were invited into
the Phase Il study to fulfilled the fifth objective of the study: elucidating the
consequences of obesity on adolescent anthropometric measurements and its
subsequent influence on cardiometabolic risk factors. Ultimately, 96 participants
provided consent for blood sample taking, representing 19% of the eligible
participants.

Table 4.34 presents the sample distribution by sociodemographic variables
(SDGVs) among the participants in the Cardiometabolic Testing Study (n=96). The
participants had a mean age of 16.74 years (SD = 0.73), with ages ranging from 16 to
18 years. The gender distribution was relatively balanced, with 43 boys (44.8%) and
53 girls (55.2%).

Regarding educational background, a significant majority of participants
attended private secondary schools (72 participants, 75.5%), while the remainder were
enrolled in governmental schools (24 participants, 25.0%). Most participants resided
in urban areas (92 participants, 95.4%), with only 4 (4.2%) living in rural settings.

Household income showed considerable variation, with an average income of
1,060.22 thousand 1QD (SD 680.76), ranging from 250 to 3,000 thousand 1QD. The
number of siblings per participant varied widely, with a mean of 3.92 siblings (SD
2.01), ranging from 0 to 14.

In terms of socio-economic status (SES), the parental occupation of
participants varied significantly. Among fathers, 15.6% were engaged in high
professional and managerial roles, while 49.0% were lower professionals or skilled
workers, and 35.4% were unskilled workers. Among mothers, none were in high

professional roles, with the majority being unskilled workers (82.3%).
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Table 4.34 Sample Distribution by Sociodemographic Variables (SDGVs) Among
Participants in the Cardiometabolic Testing Study (n=96)

SDGVs Variable Category F. (%) (l\l\/iliila:li\/?z()
16.74,0.73
Age (year) (16.0-18.11)
Boy 43 (44.8)
Adol t .
dolescent  Sex Girl 53 (55.2)
Secondary school Governmental 24 (25.0)
type Private 72 (75.5)
. Urban 92 (95.4)
Family and osidence Rural 4(4.2)
environment . 1060.22,
variables Household income 630.76
per thousand 1QD (250 — 3000)
No. siblings 3((9)2_’ %4(;1
. . Father, Mother,
Socio-Economic Status (SES) Scale F. (%) F. (%)
High professional, and managerial
jobs as  doctors, engineers, 15(15.6) 0(0.0)
professors, large employers,
directors of business, land owners
Lower professionals, skilled and
Occupation  semiskilled workers as school,
of parent teachers, clerical workers, owners of 47(49.0) 17(17.7)
small businesses, military men, and
policemen.
Unskilled workers as laborers,
farmers casual workers, 34(35.4) 79(82.3
unemployed, and retired.
Illiterate 6(6.3) 17(1.7)
The Read, and write 26(27.1) 25(25.0)
educational  Primary graduate 25(26.0) 23(24.0)
level of the intermediate graduate 7(7.3) 16(16.7)
parent Secondary graduate 16(16.7) 2(2.1)
College Graduate 16(16.7) 13(13.5)
Crowding __i ((1311;)2?))) gg Egigg 1.98, 1.03
index > 4 3(3.) (0.44-6.00)
Owns a house, a car, and all of the
household assets. 57(59.4)
The house is rented, with or without
a car, and most of the household 9(9.4)
Property
assets
The house is shared, with another
family, no car, and some of the 30 (31.3)
household assets
Socio- High (121 — 150) 14 (14.6)
Economic Moderate (90 - 120) 31 (32.3) 91(:;)7_’12422)9 9
Status (SES) Low (89 -, and less) 51 (53.1)
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The educational level of parents also varied, with 16.7% of fathers and 13.5%
of mothers being college graduates. However, a significant proportion of mothers were
illiterate (17.7%) or had only completed primary education (24.0%).

The crowding index revealed that the majority of participants (59.4%) lived in
less crowded households (up to 2 persons per room), while 31.3% lived in moderately
crowded conditions (up to 4 persons per room). Additionally, 59.4% of participants’
families owned a house, a car, and all household assets, while 31.3% lived in shared
housing with fewer assets.

Finally, the overall socio-economic status of participants revealed that more
than half of the participants (53.1%) fell into the low SES category, while 32.3% had
moderate SES, and 14.6% were classified as having high SES. The mean SES score
was 91.47 (SD = 22.99), with a range from 49 to 142.

viii. Cardiometabolic Characteristics and Anthropometric Measurements of
Participants

The analysis presented in Table 4.35 provides examination of the
cardiometabolic and anthropometric measurements measures among the study
participants (n = 96), offering a comprehensive overview of key health indicators
within this cross-sectional study.

The assessment of blood pressure reveals that the participants had a mean
systolic blood pressure of 115.84 mmHg (SD 9.06) and a mean diastolic blood
pressure of 69.23 mmHg (SD 7.42). These values suggest that, on average, the
participants-maintained blood pressure levels within the normal range, which is
crucial for reducing the risk of cardiovascular diseases.

Biochemical profiles further elucidate the metabolic health of the participants.
The mean triglyceride level was recorded at 80.87 mg/dl (SD 21.58), and the mean
total cholesterol level was 138.52 mg/dl (SD 16.45). Additionally, the High-Density

Lipoprotein (HDL) mean was 42.78 mg/dl (SD 8.12), while Low-Density Lipoprotein
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(LDL) averaged 79.58 mg/dl (SD 17.24). These lipid profile measurements provide
critical insights into the participants’ cardiovascular risk, with values largely indicating
a favorable lipid status among the majority.

The glycemic indices, which include fasting blood sugar (FBS) and serum
insulin levels, reveal a mean FBS of 4.06 mmol/L (SD 0.55) and a mean serum insulin
level of 21.59 pU/mL (SD 4.30). The Homeostatic Model Assessment of Insulin
Resistance (HOMA IR) yielded a mean value of 3.94 (SD 1.14), reflecting varied
degrees of insulin resistance across the cohort. These findings are instrumental in
understanding the prevalence of metabolic syndrome and the risk of developing type
2 diabetes among the participants.

Anthropometric measurements were also a focal point of the study, with the
Body Mass Index (BMI) z-score providing a nuanced understanding of anthropometric
measurements relative to age and sex. The mean BMI z-score was 1.01 (SD 1.51),
with the distribution indicating that 2.1% of participants were underweight, 43.8% had
a normal weight, 27.1% were overweight, 17.7% were classified as obese, and 9.4%
were severely obese. These statistics underscore the significant variation in
anthropometric measurements within the study group, highlighting areas for targeted
intervention.

Lastly, the Waist-to-Height Ratio (WHtR) and Waist-to-Hip Ratio (WHR)
provide additional insights into central adiposity, with mean values of 0.51 (SD 0.09)
and 0.85 (SD 0.10), respectively. These ratios are critical indicators of abdominal
obesity, which is closely associated with increased cardiometabolic risk.

Overall, the data presented in Table 4.35 offer a detailed snapshot of the
cardiometabolic and anthropometric measurements among participants, emphasizing
the importance of these measures in predicting health outcomes and guiding future

interventions.

256



Table 4.35 Mean and Standard Deviation of Cardiometabolic and Anthropometric
Measurements Measures Among Study Participants (n=96)

Study variables Cutoff point Mean (SD) F. (%)

Systolic B.p (mmHg) 115.84(9.06)

Diastolic B.p (mmHg) 69.23 (7.42)

Triglycerides (mg/dl) 80.87 (21.58)

Blood pressure

Total Cholesterol
Biochemical profiles (mg/dl) 138.52 (16.45)
HDL (mg/dl) 42.78 (8.12)
LDL (mg/dl) 79.58 (17.24)
FBS (mmol/L) 4.06 (0.55)
Glycaemic indices (SSLUI?QL) Insulin 21.59 (4.30)
HOMA IR 3.94 (1.14)
Anthropometric measurements
BMI z-score 1.01 (1.51)
Underweight: BMI z-score < -2 SD 2(2.1)
Normal weight: BMI z-score > -2 SD and
BMI z- <+1SD 42 (43.8)
score Overweight: BMI z-score > +1 SD and <
2 26 (27.1)
Obese: BMI z-score > +2 <+3 SD 17 (17.7)
Severely Obese: BMI z-score > +3 SD 9(9.4)
WHtR 0.51 (0.09)
WHR 0.85 (0.10)

Note: Fasting Blood Sugar (FBS), High-Density Lipoprotein (HDL), Low-Density Lipoprotein (LDL), Homeostatic Model
Assessment of Insulin Resistance (HOMA IR), Body Mass Index (BMI), Waist-to-Height Ratio (WHtR), Waist-to-Hip Ratio
(WHR), millimeters of mercury (mmHg), milligrams per deciliter (mg/dl), millimoles per liter (mmol/L), and micro-units per
milliliter (uU/mL).

ix. Simple Linear Regression Analysis

Table 4.36 presents a detailed analysis of the relationship between
cardiometabolic variables and anthropometric measurements indicators among the
study participants, using simple linear regression models. These results reveal
important insights into how different anthropometric measurements are Waist-to-
Height Ratio (WHtR), Waist-to-Hip Ratio (WHR), and BMI z-score correlate with
various cardiometabolic outcomes, providing significant implications for
understanding the health risks associated with obesity.

The analysis indicates a robust positive association between systolic blood
pressure and all three anthropometric measurements indicators. Specifically, WHtR
(Model 1) demonstrated a strong correlation with systolic blood pressure (f = 0.430,
95% CI [0.341, 0.520], p < 0.001), with a P-value indicating a highly significant

association (p < 0.01). This finding suggests that central obesity, as measured by
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WHIR, is a significant predictor of elevated systolic blood pressure, highlighting the
importance of addressing central adiposity in adolescent populations. Similarly, the
BMI z-score (Model 3) showed an even stronger association (f = 2.413, 95% CI
[1.944, 2.883], p < 0.001), also highly significant (p < 0.01), indicating that overall
body fatness is a critical determinant of higher systolic blood pressure levels. The
significant positive correlation between WHR (Model 2) and systolic blood pressure
further supports the role of fat distribution in influencing cardiovascular risk factors.

For diastolic blood pressure, WHtR (Model 4) also emerged as a significant
predictor (B = 0.247, 95% CI [0.171, 0.324], p < 0.001), with a highly significant
association (p < 0.01), suggesting that increased central adiposity is associated with
higher diastolic pressure. The BMI z-score (Model 6) similarly predicted diastolic
pressure (B =1.412, 95% CI[1.008, 1.817], p < 0.001), reinforcing the role of overall
obesity in elevating both systolic and diastolic blood pressures. The association for
WHR (Model 5) (B =0.101, 95% CI [0.020, 0.183], p = 0.015) was significant (p <
0.05), suggesting that fat distribution also plays a role in predicting diastolic pressure,
albeit less strongly than other measures of central and overall adiposity.

In terms of lipid profiles, triglyceride levels were significantly associated with
all three anthropometric measurements indicators. WHtR (Model 7) had a notable
positive relationship with triglyceride levels (B = 1.144, 95% CI [0.757, 1.530], p <
0.001), which was highly significant (p < 0.01). This suggests that as central obesity
increases, triglyceride levels rise, indicating a higher risk of dyslipidemia among those
with greater central fat accumulation. The BMI z-score (Model 9) also showed a
significant impact on triglyceride levels (f =7.302, 95% C1[4.791, 9.814], p <0.001),
again highly significant (p < 0.01), implying that adolescents with higher overall body
fat are at greater risk for elevated triglycerides, a known risk factor for cardiovascular

disease.
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The associations with total cholesterol were less pronounced. WHtR (Model
11) showed a borderline significant result (B = 0.341, 95% CI [0.001, 0.681], p =
0.052), with a P-value slightly above 0.05, while WHR (Model 12) did not reach
significance (B = 0.259, 95% CI [-0.040, 0.559], p = 0.089). The BMI z-score (Model
13) also showed a non-significant relationship with total cholesterol (f = 1.572, 95%
Cl [-0.652, 3.797], P-value = 0.164), indicating that total cholesterol levels may not
be as closely linked to these specific anthropometric measurements measures as other
cardiometabolic markers.

In contrast, HDL levels showed significant inverse associations with all three
anthropometric measurements indicators. The BMI z-score (Model 16) had a strong
inverse relationship with HDL (B =-2.653, 95% CI [-3.609, -1.696], P-value < 0.001),
which was highly significant (p < 0.01), and WHtR (Model 14) also showed a
significant inverse association (p =-0.370, 95% CI [-0.522, -0.218], P-value < 0.001),
also highly significant (P-value < 0.01). These findings suggest that as obesity
increases, protective HDL levels decrease, elevating cardiovascular risk.

For LDL, significant positive associations were observed with BMI z-score
(Model 19, B = 3.120, 95% CI [0.874, 5.366], P-value = 0.007), with the association
being highly significant (p <0.01), and WHtR (Model 17, B = 0.536, 95% CI [0.192,
0.880], P-value = 0.003), which was also highly significant (p < 0.01). These findings
suggest that as BMI z-score and WHIR increase, LDL levels rise, which is consistent
with the known role of LDL in cardiovascular risk. WHR (Model 18) showed a
significant but weaker relationship with LDL ( = 0.351, 95% CI [0.043, 0.659], P-
value = 0.026), indicating a significant association (p < 0.05), implying that WHR
might be somewhat influential in predicting LDL levels.

Fasting Blood Sugar (FBS) levels demonstrated significant positive
associations with both WHtR (Model 20, B =0.016, 95% CI [0.005, 0.027], P-value =

0.005) and WHR (Model 21, p =0.015, 95% CI[0.005, 0.025], P-value = 0.003), both
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of which were highly significant (p < 0.01), suggesting that higher central obesity is
associated with increased FBS levels. The BMI z-score (Model 22) also showed a
significant relationship with FBS (p=0.087, 95% C1[0.014, 0.160], P-value = 0.019),
with a P-value indicating significance (P-value < 0.05), indicating that overall obesity
contributes to elevated FBS levels, although to a lesser extent compared to central
adiposity.

The analysis reveals that insulin hormone levels are significantly and
positively associated with all three anthropometric measurements indicators,
emphasizing the critical role of both central and overall adiposity in metabolic health.
The Waist-to-Height Ratio (WHtR) demonstrated a highly significant association (8
= 0.144, 95% CI [0.059, 0.229], P-value < 0.001) with insulin levels, indicating that
central obesity substantially contributes to elevated insulin, a precursor to insulin
resistance. Similarly, the BMI z-score showed a robust positive relationship (B =
0.952, 95% CI [0.403, 1.501], P-value < 0.001), underscoring the impact of overall
body fatness on insulin hormone levels and highlighting the risk of metabolic disorders
associated with general obesity. The Waist-to-Hip Ratio (WHR) also exhibited a
significant association (B = 0.129, 95% CI [0.055, 0.203], p < 0.001), further
supporting the role of fat distribution in influencing insulin levels. These findings
underscore the importance of addressing both central and overall obesity in clinical
interventions to mitigate the risk of insulin resistance and related metabolic
complications, particularly in adolescent populations.

Regarding HOMA IR, a measure of insulin resistance, significant positive
relationships were found with all three anthropometric measurements indicators. The
BMI z-score (Model 28) was a significant predictor of HOMA IR (= 0.278, 95% CI
[0.138, 0.422], P-value < 0.001), with a highly significant association (P-value <
0.01). Similarly, WHR (Model 27, = 0.037, 95% CI [0.018, 0.057], p < 0.001) and

WHIR (Model 26, g = 0.045, 95% CI [0.023, 0.067], P-value < 0.001) also showed
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highly significant associations (p < 0.01), highlighting the role of both central and
overall obesity in exacerbating insulin resistance. These findings underscore the
crucial role of body fat distribution and overall adiposity in the development of insulin
resistance, a significant risk factor for type 2 diabetes and other metabolic disorders.

The analysis presented in Table 4.36 provides a comprehensive examination
of the relationships between cardiometabolic variables and various anthropometric
measurements indicators namely, Waist-to-Height Ratio (WHtR), Waist-to-Hip Ratio
(WHR), and BMI z-score among the study participants. Utilizing simple linear
regression, the study constructed path models, as depicted in Figure 4.9 (Initial Model)
and Figure 4.10 (Final Models), which include only the significant pathways (P-value
<0.01).

The results demonstrate a strong positive relationship between zBMI and
systolic blood pressure (p = 2.413, 95% CI [1.944 to 2.883], P-value < 0.001) and
diastolic blood pressure (B = 1.412, 95% CI [0.008 to 1.817], P-value < 0.001),
indicating that as zBMI increases, both systolic and diastolic blood pressures
significantly rise. WHtR also contributes notably to the increase in systolic blood
pressure (B = 0.430, 95% CI [0.341 to 0.520], P-value < 0.001) and diastolic blood
pressure (f=0.247,95% CI[0.171 to 0.324], P-value < 0.001), albeit to a lesser extent
than zBMI. The WHR shows a moderate but significant effect on both systolic and
diastolic blood pressures.

For lipid parameters, zZBMI is a significant predictor of triglycerides (TG) (B =
7.302, 95% CI [4.791 to 9.814], P-value < 0.001) and low-density lipoprotein (LDL)
(B =3.120, 95% CI [0.874 to 5.366], P-value = 0.007), suggesting that higher zBMI
is associated with elevated TG and LDL levels. WHtR also significantly predicts
increased TG (B = 1.144, 95% CI [0.757 to 1.530], P-value < 0.001) and LDL (B =
0.536, 95% CI [0.192 to 0.880], p = 0.003). Interestingly, zBMI is negatively

associated with HDL levels (p = -2.653, 95% CI [-3.609 to -1.696], P-value < 0.001),
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indicating that higher zBMI leads to lower HDL, a pattern also observed with WHtR
and WHR, though to a lesser degree.

Regarding fasting blood sugar (FBS), zBMI again emerges as a significant
predictor (f = 0.087, 95% CI [0.014 to 0.160], P-value = 0.019), indicating a direct
relationship between higher zBMI and elevated FBS levels. Both WHtR and WHR
also show significant associations with FBS and insulin hormone levels, with zBMI
having the strongest effect on insulin hormone levels (f = 0.952, 95% CI [0.403 to
1.501], P-value < 0.001) and HOMA IR (B = 0.278, 95% CI [0.138 to 0.422], P-value
< 0.001).

Overall, the results suggest that zBMI is the most potent predictor across the
majority of cardiometabolic outcomes, particularly for systolic and diastolic blood
pressures, triglycerides, LDL, and insulin resistance. The WHtR and WHR also
contribute significantly, albeit to a lesser degree, highlighting their importance as
predictors of cardiometabolic risk factors in this adolescent population. The consistent
significance of these anthropometric measurement’s variables across various
cardiometabolic outcomes underscores the critical role of body composition and fat
distribution in influencing the cardiometabolic health of adolescents. This information
is essential for developing targeted interventions aimed at mitigating these risks in

youth populations.
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Table 4.36 Simple Linear Regression Analysis for Cardiometabolic Variables on
Anthropometric Measurements

M PV. DV. B (95% CI) S.E. t p-

value value
1  WHtR —> Sys.Bp 0.430 (0.341 t0 0.520)  0.045 9.483  <0.001
2  WHR — Sys.Bp 0.241 (0.143t0 0.339)  0.050 4.844 <0.001
3 zBMI— Sys.B.p 2.413(1.944t02.883)  0.239 10.094 <0.001
4 WHtR > Dia.Bp 0.247 (0.171t0 0.324)  0.039 6.361  <0.001
5 WHR—> Dia.Bp 0.101 (0.020t0 0.183)  0.042 2.436 0.015
6 zBMI— Dia.Bp 1.412 (0.008 to 1.817)  0.206 6.865 <0.001
7 WHtR »> TG 1.144 (0.757 to 1.530)  0.195 5.878  <0.001
8 WHR—> TG 0.711 (0.343 t0 1.079)  0.185 3.837  <0.001
9 zBMI—> TG 7.302 (4.791t09.814)  1.265 5.773  <0.001
11 WHtR » TC 0.341 0.001 to 0.681) 0.780 1.951  0.052
12 WHR > TC 0.259 (-0.040 t0 0.559)  0.151 0.174  0.089
13 zBMI—» TC 1.572 (-0.652t0 3.797)  1.120 1.403 0.164
14 WHtR -» HDL -0.370 (-0.522t0 -0.218)  0.077 -4.826 <0.001
15 WHR > HDL -0.224 (-0.366 to -0.082) 0.071 -3.140 0.002
16 zBMI—> HDL -2.653 (-3.609 to -1.696) 0.482 -5.507 <0.001
17 WHtR - LDL 0.536 (0.192t0 0.880)  0.173 3.096  0.003
18 WHR —» LDL 0.351 (0.043to 0.659) 0.155 2266 0.026
19 zBMI— LDL 3.120 (0.874 t0 5.366)  1.131 2.758  0.007
20 WHtR —» FBS (mmol/L) 0.016 (0.005 t0 0.027)  0.006 2.847  0.005
21 WHR —» FBS (mmol/L) 0.015 (0.005 to 0.025)  0.005 3.107  0.003
22 zBMI—> FBS (mmol/L) 0.087 (0.014 t0 0.160)  0.037 2.380  0.019
23 WHtR — Insulin hormone  0.144 (0.059 to 0.229)  0.043 3.352  0.001
24 WHR — Insulin hormone  0.129 (0.055t0 0.203)  0.037 3.443  <0.001
25 zBMI —> Insulin hormone  0.952 (0.403to 1.501)  0.277 3.442  <0.001
26 WHtR - HOMAIR 0.045 (0.023 t0 0.067)  0.011 4.017 <0.001
27 WHR —»> HOMAIR 0.037 (0.018 t0 0.057)  0.010 3.781  <0.001
28 zBMI— HOMAIR 0.278 (0.138 t0 0.422)  0.073 3.838  <0.001

Note: Model (M), Predictor Variable (PV), Dependent Variable (DV), Unstandardized Beta Coefficient with 99% Confidence
Interval (B [99% CI]), Standard Error (SE), Adjusted R-squared (Adj. R?), and Fasting Blood Sugar (FBS), Triglycerides (TG),
Total Cholesterol (TC), High-Density Lipoprotein (HDL), Low-Density Lipoprotein (LDL), Homeostatic Model Assessment of
Insulin Resistance (HOMA IR), Body Mass Index (BMI), Waist-to-Height Ratio (WHtR), Waist-to-Hip Ratio (WHR),

millimeters of mercury (mmHg), milligrams per deciliter (mg/dl), millimoles per liter (mmol/L), and micro-units per milliliter
(HU/mL).
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Figure 4.9 Initial Simple Linear Regression Analysis
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Figure 4.10 Final Simple Linear Regression Analysis
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4.4  Chapter Summary

This chapter critically examines the findings and objectives of each phase. In
Phase I, the translation of the English questionnaire adhered to a standard procedure,
followed by rigorous content validity by experts, face validity, and pre-testing. The
results indicated that the translated AFPQ-A and BEVQ-A were sufficiently prepared
for construct validity testing, with EFA applied to AFPQ-A and internal consistency
reliability assessed for BEVQ-A. The EFA results confirmed the theoretical soundness
of the extracted factors and items. Validation analysis using CFA revealed that the
scales measuring all related variables achieved acceptable fit indices (CFI, RMSEA,
SRMR, and TLI). The reliability of the BEVQ-A was further supported by five tests,
which showed strong reliability across most beverage types, evidenced by high ICCs,
Cronbach's alpha values, and Pearson correlations. Bland-Altman plots identified
small but significant systematic biases for milk beverages in fl 0z and grams, negligible
bias in kcal, and no significant systematic biases for sugar-sweetened beverages and
total beverages across all units, reinforcing the consistency and reliability of dietary
assessments. Collectively, these exploratory, confirmatory, and internal consistency
reliability studies provided robust evidence of the validity and reliability of the
measurement tools for assessing food parenting practices and beverage intake among
adolescents.

Moreover, in Phase I, the final measurement model was applied for structural
path analysis to investigate the inter-relationships among key variables. This analysis
uncovered forty-five significant path relationships within the model, demonstrating a
good fit across all fit indices. The analysis also revealed variance explanations
categorized as follows: poor for milk calories, snack quantity, and fruit and vegetable
intake; fair for carbonated drink consumption, breakfast frequency, and sugar-
sweetened beverage calories; good for waist-to-height ratio (WHtR), fast food intake,
sedentary behavior, and physical activity; and very good for waist-to-hip ratio (WHR)

and body mass index Z score (zBMI) .
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CHAPTER 5 DISCUSSION

5.1 Introduction

This chapter presents the study findings in alignment with the study objectives
across the two phases. Phase | was aimed to assess the validity and reliability of the
Arabic versions of the Adolescent Food Parenting Practices Questionnaire (AFPQ)
and the Beverage Intake Questionnaire (BEVQ). Phase Il was aimed to identify the
direct and indirect pathways linking sociodemographic characteristics, food parenting
practices (FPP), sugar sweetened beverages (SSBs) consumption, dietary behaviors,
physical activity, sedentary behavior, and anthropometric measurements among lraqi
adolescents. Additionally, it sought to examine the influence of anthropometric
measurements (BMI, WHR, and WHtR) on cardiometabolic risk factors in this

population.

5.2  Translation, Cultural Adaptation, and Validation of Arabic-Version

Questionnaires

5.2.1 Adolescent Food Parenting Practices Questionnaire (AFPQ)

This study followed the translation guidelines recommended by Wild et al.
(2005) and reviewed by experts to ensure clarity and accuracy in the Arabic version of
the questionnaire (Matsumoto, and Vijver, 2011). It is the first known pilot study to
translate and adapt a tool measuring adolescent food parenting practices in Irag. The
Arabic version showed satisfactory content and face validity, making it useful for
assessing food parenting behaviors and sugary drink consumption. With Arabic being
the fifth most spoken language globally and officially recognized in 22 countries, the

questionnaire holds strong potential for broader application (Istizada, 2024).
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The process of cross-cultural adaptation involves not only translation but also
culturally appropriate adjustments for a new context (Matsumoto, and Vijver, 2011;
Tran, Nguyen, and Chan, 2017). Despite the extensive geographical diversity of Iraq, the
Arabic language exhibits a wide range of accents, slang, and subtleties. During this
research, challenges faced by researchers include in finding accurate Arabic equivalents
for terms like “a small snack as comfort” during the reconciliation process.
Consequently, the study included both the Arabic term “4.g3<” and the English term
“like a bite-sized treat” in item Q14 through consensus among the panel committee
and the researcher. Such translation efforts often encounter difficulties when languages
lack direct equivalents, potentially resulting in divergent interpretations (Tran,
Nguyen, and Chan, 2017). This highlights the growing importance of cross-cultural
research translation within the field of health research.

The cognitive interviews revealed that most parents and adolescents
understood the questions, though they suggested changes to the questionnaire’s
structure, wording, and use of examples. In particular, they emphasized the need for
clearer examples for items related to coercive control (Q7p and Q7a). The study found
several items—specifically 2, 4, 6, and 11—to be confusing, prompting revisions in
sentence structure and added context. Examples like “having healthy meals together”
or “offering fruit during study time” were included to make the items more relatable.
These findings highlight the importance of simplifying assessment tools and tailoring
them for audiences with limited education or literacy before using them in diverse
cultural contexts.

This study confirms that the AFPQ-A has good, clear, simple, and essential
content validity based on relevance, clarity, simplicity, and ambiguity. To prove the
accuracy of the translation and suitability for the target audience from a cultural
perspective, the assessment items provide a holistic perspective of content validity.

The translated version needs to be culturally appropriate, with an acceptable content
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validity index (I-CVI/Ave of 0.90 or higher according to Polit, Beck, and Owen, 2007,
and 0.80 according to Saiful, and Yusoff, (2019), and reached the same communicative
effect as the original. According to this study, the AFPQ-A showed strong content
validity for the Iraqi population, with an I-CVI/Ave of 0.95 and an I-CVI/UA of 0.81.
The kappa statistic revealed that the majority of items had values of 1.00, significantly
supporting the CVI results and indicating a level of agreement beyond chance. To
improve clarity and eliminate ambiguity, items Q2p, Q2a, Q3a, Q9p, Q9a, and Q14p
were revised.

Face validation verified that respondents understood the questions. The
questionnaire was simple, easy to read, and uncomplicated, resulting in no tension or
unanswered questions. The face validation index (FV1) for clarity and comprehension
of the current questionnaire among parents and their adolescents ranged from 0.80 to
1.00 (I-FV1), with an S-FVI/Ave of 0.95 and 0.94, respectively. Many researchers
recommend that an item face validation index (I-FVI) value above 0.80 and an S-
FVI/Ave value above 0.90 are acceptable for inter-rater agreement in questionnaires
(Nurma et al., 2017; Saiful, and Yusoff, 2019b).

Language and cultural adaptation were common issues in the English-to-
Arabic translation (Husni, and Newman, 2015; Mubarak, 2017). A few English terms
were mistranslated into Arabic, leading to different words for the similar concept.
Additionally, some Arabic terminology was not suitable for translation. The expert
group also rejected a few participant suggestions because they would fundamentally
alter the main questions.

Lastly, the study supports the use of the AFPQ-A to measure adolescent food
parenting behaviors in lIragi adolescents, despite the limitations highlighted earlier.
The AFPQ-A offers additional advantages for the clinical evaluation of adolescent
obesity, including reduced burden costs, applicability to a wide sample population, and

rapid assessment in nearby facilities (Koning, Gevers, et al., 2021; Koning, Vink, et
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al., 2021). The study suggests further investigation into the relationships,
development, and associated health effects in young children. Childhood obesity and
food parenting are well-known public health issues linked to numerous negative health
outcomes.

These studies will help improve public health, especially in Iraq, by addressing
the rising epidemics of childhood obesity and nutritional disorders. Healthy eating
habits among adolescents are associated with better health outcomes, including
increased parental support for autonomy and health structure, while unhealthy eating
habits are linked to less coercive control and poor snack structure (Koning et al., 2021).
This study has the potential to be a useful indicator of food parenting behaviors,
provide evidence of risks, and facilitate earlier population-level intervention through

more relevant and focused programs, given its primary focus on young children.

5.2.2 Beverage Intake Questionnaire (BEVQ)

This study documented the successful translation and validation of the
Beverage Intake Questionnaire (BEVQ) for Irag. The translation process followed all
forms of equivalence translation which includes; semantic, content, technical,
criterion, and conceptual. National references for beverages were included including
local advertising brands, unit measures, and logo names. Evaluation by experts showed
that content validity was adequately high, although several items such as Q1 and Q6
had lower agreement scores and therefore required some adjustments. Most items
achieved unanimous agreement, strong validity for face validity. Overall, the Arabic
BEVQ has been found to adequately address the requirements of validity and
reliability concerning beverage consumption studies in Irag.

The process of translating and culturally adapting the Beverage Questionnaire
(BEVQ) from English to Arabic (lraq) effectively ensured semantic, content,

technical, criterion, and construct-concept equivalence. These findings align with
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existing literature on questionnaire adaptation, which emphasizes the importance of
maintaining these forms of equivalence (Andrechuk et al., 2019; Jomori et al., 2021).
The high content validity and face validity achieved in this study are consistent with
previous studies that report similar validity indices for well-validated instruments
(Saiful, and Yusoff, 2019a, 2019b; Saiful et al., 2021). Differences in specific items,
like Q1 and QG6, suggest potential cultural nuances or translation ambiguities, which
have also been noted in other dietary assessment adaptations (Livingstone et al.,
2023). By including culturally familiar drinks and local brands, this study reinforces
the importance of cultural relevance, a key factor in accurate dietary assessments
(Tayyem et al., 2020, 2021). The validated Arabic BEVQ provides a reliable tool for
cross-cultural research and public health interventions in Irag, contributing
significantly to the field by facilitating accurate beverage consumption assessment in
Arabic-speaking populations. Future studies could focus on refining problematic items
and exploring regional differences to further enhance the tool's applicability.

Two studies have addressed the development and translation of beverage
intake questionnaires for the Saudi Arabian population. The first study (Aldhirgham
et al., 2023), had several limitations. The questionnaire, adapted from prior research,
lacked a comprehensive content validity process, which may have compromised its
cultural relevance. The study was based on a small sample of adults, limiting the
generalizability of the results. Moreover, it did not account for total beverage intake,
sugar-sweetened beverages (SSBs), or milk consumption based on caloric intake,
restricting the scope of the findings. The focus on a specific age group further
constrained the ability to apply the results to the broader population. Future research
should employ larger, more diverse samples and include validated beverage categories
that account for caloric intake. The second study (Islam et al., 2020), which involved
translating an existing questionnaire, also faced significant limitations. Notably, the

translation process lacked a formal validation procedure to ensure semantic, content,
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technical, criterion, and construct equivalence. This absence raised concerns about the
consistency and reliability of the translated items. Additionally, no expert-driven
content validation index was utilized to confirm the relevance and appropriateness of
the questionnaire items for the target population. Without these crucial validation
steps, the accuracy and cultural adaptability of the translated questionnaire in assessing
beverage consumption remain uncertain.

The processes of adaptation of the Beverage Intake Questionnaire (BEVQ)
faced multiple barriers relating to maintenance of validity — both face and content
validity in the Iragi context. Considerable work was done to ensure multiple forms of
equivalence: semantic, content, technical, and construct; however, the differences in
beverage consumption between the West and Iraq posed challenges. Take for example
the fact that American students tend to consume a wide variety of drinks including
water, milk, and sugary beverages (Miller et al., 2017), while Iraqgis are more likely to
prefer tea, coffee, and more recently, bottled water and soft drinks (Hassan, and
Othman, 2024). Some efforts were made to address face validity, like incorporating
local drinks such as tamarind juice into the survey with professionals’ input and
validation through face validity (Wild et al., 2005).

Content validity, evaluated by a panel of four experts, was reasonably good,
although some elements such as Q1 and Q6 showed lower agreement and require
further refinement (Polit, and Beck, 2006). Despite face validity receiving favorable
marks, it is widely recognized as a subjective indicator based on expert and participant
perceptions of clarity and fit within the culture (Saiful, and Yusoff, 2019b; Amir, and
Mohamad, 2021). This subjectivity risks ignoring important cultural factors which
may lead to misconceptions (Boateng et al., 2018). Ethnographic, cultural, and
anthropological critiques suggest the absence of a deeper understanding of cultures
results in constructs being imposed on diverse people, ideas which are inherently

rooted in monolithic, colonial belief systems. Thus, sufficient face validity does not
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ensure the absence of adaptation, high validity culturally relevant changes (Ares, 2018;
Saiful, and Yusoff, 2019b; Broesch et al., 2020).

The research notes the successful cultural adaptation, translation and validation
of the Beverage Intake Questionnaire (BEVQ) into Arabic for Iraqi adolescents. The
instrument had adequate semantic, content and technical equivalence which indicates
it is valid for measuring sugar and milk beverage intake among the youth, bilingual
parents, and guardians. This is vital to help address the problem of obesity exacerbated
by high beverage consumption (Bleich, and Vercammen, 2018; Amin, 2019; Alkinani
et al., 2022; Jakobsen, Brader, and Bruun, 2023). Despite exhibiting acceptable face
and content validity, the Arabic BEVQ still has some items that require refinement to
adapt to the culture better. Further inquiry should focus on improving the
questionnaire, other variables that shape beverage consumption patterns, and

leveraging technology for data collection.

5.3  Construct Validity and Reliability of Arabic-Translated Questionnaires
Currently, there are limited tools available for assessing food parenting
practices (FPP) among adolescents and their parents (Hoteit et al., 2023), with the
majority of existing literature relying primarily on parent-reported data (De-Jongh
Gonzalez et al., 2021; Gomes et al., 2021; Pérez et al., 2022). This study filled the gap
for culturally responsive frameworks by validating the Arab versions of the Adolescent
Food Parenting Questionnaire for Parents (AFPQ-p) and for Adolescents (AFPQ-a).
The BEVQ was found appropriate for monitoring beverage consumption among
adolescents (Hill et al., 2017). The BEVQ translation and adaptation performed in this
study for the Iraqgi adolescents was found to be reliable, consistent, and culturally
appropriate. The Arabic BEVQ was found to have significant content and face validity,
although some items require further refinement. Overall, the tool serves to reliably

estimate beverage consumption for Arabic speakers and aids in public health research
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and intervention evaluation relevant to Irag. There is still work to be done to achieve
the appropriate cultural relevance that will allow for improved generalizability in

future studies.

5.3.1 Exploratory Factor Analysis of Adolescent Food Parent Questionnaire

(AFPQ)

The construct validation of the Adolescent Food Parenting Questionnaire for
Adolescents (AFPQ-A) commenced with an Exploratory Factor Analysis (EFA),
despite the original English version being previously validated by Koning et al. (2021).
This approach was chosen because the researcher anticipated that the factor structure
of the AFPQ-A might differ when applied to Arabic-speaking populations,
necessitating an exploratory approach to validation. The decision to fix the number of
factors in the EFA was informed by prior research and recommendations from Hair et
al. (2010, 2019) and Finch (2023).

The results of this study identified five distinct domains within the AFPQ,
namely Snack Structure, Coercive Control, Autonomy Support, Modeling, and
Healthy Structure. These domains were well-supported by high factor loadings, all of
which exceeded the commonly accepted threshold of 0.40, and communalities greater
than 0.25, signifying strong relationships between the items and their respective
factors. This confirms the validity of the AFPQ-A in effectively capturing key
dimensions of food parenting practices. These findings are consistent with established
research on food parenting, which has identified similar domains. For instance, studies
by Vaughn et al. (2016) and van Nee et al. (2021) emphasize the importance of
structure and autonomy support in promoting healthy eating behaviors among
adolescents, while Mahmood et al. (2021) highlight the roles of modeling and control

as significant predictors of dietary habits.
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The explained variance of the parent version was 69.26% and 70.49% for the
adolescent version—and as with many other psychometric studies assessing food
parenting tools, this indicates a strong factor structure. Principal axis factoring
employing Promax rotation supports the meaning of these factors for food-related
parenting, particularly with Arabic adolescent populations.

For reliability, the internal consistency of the AFPQ-A yielded a moderate to
good score, with Cronbach’s alpha between 0.621 and 0.834 for the parent version,
and from 0.662 to 0.845 for the adolescent version. These findings point to acceptable
fidelity for both versions, suggesting that no items would need to be discarded to
enhance reliability. According to Taber (2018), alpha values over 0.70 tend to be
deemed acceptable, and values below.

The internal consistency findings of this study align with those reported in the
literature. For example, Mosli (2020) found Cronbach’s alpha values between 0.49 and
0.88 when assessing feeding behaviors among Saudi mothers, indicating moderate to
good reliability. Similarly, Itani et al. (2017) observed alpha values between 0.75 and
0.83 when validating an Arabic version of eating behavior questionnaires for Lebanese
adolescents, further supporting the reliability of such instruments in Arabic-speaking
populations.

Such reliability benchmarks were also cited by other researchers. Horst and
Sleddens (2018) found that the alpha values for the different feeding instruments used
was between 0.65 and 0.92, and Koning et al. (2021) cited a range of 0.74 to 0.85.
Vaughn et al. (2018) also reported similar scoring, citing a range of 0.62-0.93. These
findings reinforce the perception of AFPQ as a reliable measure of food parenting
practices, specifically for Arabic speaking teenagers, and underscores its transcultural

significance.
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5.3.2 Confirmatory Factor Analysis of Adolescent Food Parent Questionnaire

(AFPQ)

The measurement model analysis and construct validation of the AFPQ-A
began with CFA. This method was selected to confirm whether the factor structure of
the AFPQ-A observed in a prior study could be replicated or if any variations would
emerge in a slightly larger study sample. The use of CFA was essential for validating
the factor structure and ensuring the applicability of the questionnaire across different
adolescent populations.

The data indicate that the Confirmatory Factor Analysis (CFA) results for the
parent version of the Adolescent Food Parenting Questionnaire (AFPQ-A) achieved
satisfactory fit indices. In contrast, the adolescent version required model re-
specification to meet the established criteria for RMSEA, CFl, and TLI. The findings
support the theory that model modifications, such as correlating item residuals, can
significantly enhance fit indices, as evidenced by the improved values in the modified
model (e.g., RMSEA =0.050, CFI =0.964, SRMR = 0.055), consistent with guidelines
from Brown (2015), Hair et al. (2019), and Kline (2023).

The analysis reveals strong factor loadings above 0.40 and composite
reliability (CR) values exceeding 0.70, confirming robust construct reliability in
accordance with Hair (2019). While some domains of the adolescent version did not
meet the average variance extracted (AVE) threshold of 0.50, the CR values above
0.60 suggest adequate convergent validity, as supported by the criteria from Tseng,
Ddornyei, and Schmitt (2006) and Hair et al. (2010).

Additionally, the study demonstrates significant correlations between factors,
ranging from 0.00 to 0.38, and confirms discriminant validity for both the parent and
adolescent versions. The correlation values remain below the 0.85 threshold, aligning

with Kline (2023) standards for acceptable discriminant validity.
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The CFA findings of this study align with those of previous research on the
psychometric validation of food parenting questionnaires, particularly in Arabic-
speaking populations. Similar to studies by Iman Almarhoon et al. (2018) and EI-
Kassas et al. (2024), which also reported moderate to good reliability in Arabic
versions of food parenting instruments; the current research demonstrates acceptable
fit indices and construct reliability for the parent version of the AFPQ-A. Both studies
observed the need for model re-specifications, particularly in adapting Western-
developed instruments to Arabic cultural contexts. This underscores the challenges of
cultural adaptation and the importance of modifying models to ensure that they capture
the nuances of food parenting practices in diverse populations.

While previous studies, such as Vaughn et al. (2018) and Koning et al. (2021),
reported similar factor loadings and composite reliability values for food parenting
instruments; the slight deviation in average variance extracted (AVE) values in the
adolescent version of the AFPQ-A could be attributed to cultural differences or
variations in how adolescents perceive and respond to parenting practices. For
instance, the lower AVE values in domains like autonomy support and healthy
structure might reflect cultural influences in Arab societies, where parental authority
is more emphasized compared to Western cultures, potentially affecting adolescents'
perception of autonomy in food-related decisions.

The validation of the AFPQ-A underscores its accuracy and justifies use with
Arabic populations while considering densely silent literature on food parenting,
providing a much-needed insight. Even though some model modifications such as
correlating item residuals were needed to improve fit, this is a testament to the intricacy
of adolescent food choices within this culture and the need for contextual validation
(satisfactory CR values, factor correlations, etc. noted). A lower AVE with autonomy

support and healthy structure indicates that these explanations might have different
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cultural meanings, warranting further investigation. These results highlight

consideration for cultural factors when developing psychometric tests.

5.3.3 Stability of the Beverage Intake Questionnaire (BEVQ)

This study evaluated the reliability of the BEVQ-A among Iragi adolescents
using five key tests: mean differences, ICC, Cronbach’s alpha, correlation analysis,
and Bland-Altman plots. Results showed consistent beverage intake between the two
administrations, with only minor differences across most drink categories. This
stability is likely due to the short one-month interval and the study being conducted
during summer, when hot weather encourages steady hydration habits (especially
water and juice) among adolescents (Stelmach-Mardas et al. 2017). These findings are
in line with Xiaoyu et al. (2023), who noted that limited variation in beverage intake
over time often reflects survey conditions rather than real changes in behavior.

The stability of total beverage intake was further supported by the lack of
significant mean differences in fluid ounces, grams, or kilocalories, indicating
consistent dietary habits and reliable self-reporting. Previous studies, including those
by Abutbul Vered et al. (2022) and VVanderlee et al. (2018), reinforce the reliability of web-
based beverage intake questionnaires in tracking stable consumption patterns over
time. Moreover, the consistent intake across different beverage categories, such as
water, milk, fruit juice, and soft drinks, aligns with findings from Hedrick et al. (2013)
and Hill et al. (2017), who similarly reported minimal variation in beverage
consumption over time.

However, a notable increase in sugar-sweetened beverage (SSB) consumption
measured in grams was observed, despite no significant changes in fluid ounces or
kilocalories. This could reflect a shift towards beverages with higher sugar content but
lower overall caloric density. Studies by Fausnacht et al. (2020) and Aldhirgham et al.

(2023) suggest that SSB consumption may be influenced by seasonal availability,
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marketing, and shifts in individual preferences. Stelmach-Mardas et al. (2017) further
highlight seasonal variations in dietary intake, which may explain the increase in SSB
consumption during specific times of the year.

The study demonstrated strong reliability across most beverage categories, as
confirmed by high ICCs, Cronbach's alpha, and Pearson correlations. Total milk
consumption, for instance, showed excellent reliability across fluid ounces, grams, and
kilocalories, consistent with Nanri et al. (2022), who reported high test-retest reliability
in beverage intake questionnaires. Similarly, water and fresh fruit juice intake were
reliably measured, underscoring the robustness of the BEVQ-A in capturing stable
beverage consumption patterns. Gosadi et al. (2017) emphasized the importance of
reliability in dietary assessment tools, particularly in diverse cultural contexts like Iraq.

Bland-Altman plot analysis confirmed minimal systematic biases across most
beverage categories, further validating the reliability of the BEVQ-A. The slight, yet
statistically significant biases observed for milk in fluid ounces and grams, while
kilocalories remained unaffected, are in line with findings from Fausnacht et al.
(2020), who also noted minor discrepancies in specific beverage categories but
reported overall strong agreement and minimal bias in total beverage intake. These
results, much like those from Fausnacht et al. (2020), suggest that while minor
variations in certain beverages may occur, they do not compromise the overall validity
of the questionnaire.

Similar the findings in this study, Rogerson et al. (2023) noted very little bias
in water and other beverages using the Workplace Beverage Intake Questionnaire,
adding to the credibility of such instruments for assessing habitual consumption. In the
same context, De Cock et al. (2017) and Zalaket et al. (2019) reported some specific,
albeit small, category-specific biases, yet underscored that beverage intake
questionnaires are, by and large, valid. This study demonstrated low systematic bias

for categories like milk, providing support for adolescents’s BEVQ-A reliability.
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Hedrick et al. (2013) noted that rapid beverage screeners like the BEVQ-A are
particularly useful for monitoring high-use items, including sugar-sweetened
beverages (SSBs), a finding this study also supported. The BEVQ-A is, using Bland-
Altman analysis and supporting literature, a valid low-bias measure of total beverages
and SSBs consumed. Social biases of over reporting, recall bias, or presenting one’s
self in a more favorable light still exist, but the small inaccuracies observed here align
with those highlighted in previous literature, such as Zalaket et al. (2019). The
arguments made by De Cock et al. (2017) and Rogerson et al. (2023) regarding the
limited adaptable scope due to the sample’s age and window of participation are
noteworthy. More studies are needed to verify the BEVQ-A across different groups
and to study the effects of beverage consumption, especially of SSBs, on health over
an extended period of time. Such longitudinal work looking at seasonal or geography
driven trends in particular beverage consumption may enrich the understanding of the
relationship between diet and health. Study showed that the BEVQ-A is a valid
instrument for tracking beverage consumption among adolescents, and its further use
in dietary monitoring research will enhance the knowledge of patterns of beverage

consumption and their effects on public health.

5.4 Identifying the Distribution of Dietary, Behavioral, and Anthropometric

Variables Among Study Participants

5.4.1 Food Parenting Practices (FPP)

The research looked into five food parenting practices (FPPs): healthy
structure, autonomy support, coercive control, snack structure, and modeling, to
analyze their impact on adolescents’ eating behaviors in Iraq. Parents are key
determinants in the adoption of healthy diets, and considering the views of both the

adolescent and the parent sheds light on how these practices function within a
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particular culture. Autonomy Support proved to be one of the highest scored practices
which suggested that a lot of parents in Iraq allow their children to exercise choice in
what food options they want to make selections from. This is consistent with some
findings in Western studies, like the study which claimed that autonomy-supportive
parenting fostered more healthful eating and less emotional eating among adolescents
(Roselinde, Kleef, and Trijp, 2021). Contrastingly, much of the Arab literature reports
higher levels of controlling parenting (Al-Hammad, 2018 in Saudi Arabia). It is
possible that the autonomy support scores in this study signify a shift in culture towards
modern health promotion influences in Iraq. Healthy structure received the highest
ratings overall. Enhanced dietary habits at home were accompanied by the regular
presence of fruits and vegetables, along with routine meal times. This corresponds with
research done in the Netherlands (Koning et al., 2021) and Kuwait (Zafar, and
Alkazemi, 2022), which highlighted how a systematically organized food environment
improves eating patterns despite modern adversity such as hectic lifestyles and fast
food availability. However, differences in perceptions concerning coercive control
revealed a gap. Parents self-reported greater application of food rules than what
adolescents acknowledged. Even if well-meaning, forms of control believed to be
coercive, such as forcing children to eat, have been shown to result in disordered eating
habits or the rejection of healthy foods (Vaughn et al. 2016; Smith et al. 2020). In the
Arab setting, this kind of control is thought to stem from a body image concern
narrative (Sharaf et al., 2021) and tends to undermine adolescents’ autonomy. Snack
structure scored lowest, indicating a lack of control parents exercised over their
adolescents’ snacking. Evidence suggests this lack of structure results in the
development of poor dietary habits as is the case in other parts of the world (Gibson et
al., 2020) and in Morocco (EI-Ammari et al., 2020), where adolescents are known to
snack indiscriminately on unhealthy foods without supervision. However, structured

snacking, reported in studies from Lebanon and Syria, can help reduce intake of sugary
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and processed snacks (Jamaluddine et al., 2022). Modeling behaviors scored high,
showing that many parents actively demonstrate healthy eating by consuming fruits
and vegetables in front of their children. Parental modeling is a strong influence across
cultures, with evidence from China (Fu et al., 2021), Jordan, and Lebanon (Dalky et
al., 2017; Said, Gubbels, and Kremers, 2020) supporting its positive impact. In Arab
cultures, where family meals are common, modeling may be especially powerful.
Overall, the findings suggest that Iragi parents are combining structure, autonomy
support, and modeling to promote healthy eating, while also navigating the challenges
of coercive control and snack regulation. These insights can guide public health
strategies in the Arab region by encouraging parents to support autonomy, provide
structured food environments, and model healthy habits, while reducing excessive

control that may hinder long-term dietary improvements.

5.4.2 Dietary Behavior

The eating habits of Iraqi teenagers noted in this study are in alignment with
local and global shifts in the diet that the world is adopting. Similar to worldwide
trends, the adolescents reported low intake of fruits, vegetables, and breakfast, but a
higher consumption of snacking and sugary foods (Wrottesley et al., 2023). Skipping
breakfast appeared to be a norm and aligns with MENA findings about the association
of this practice with obesity, poor dietary habits, lower academic achievement, and
globally negative academic outcomes (Aldwairji, 2019; Harris, Carins, and Rundle-
Thiele, 2021; Pefia-jorquera et al., 2021). It is reasonable to assume that these habits
are shaped by sociocultural and economic context of Iraq. The low consumption of
fruits and vegetables is in alignment with WHO’s assertion that most adolescents do
not meet the recommended number of servings per age group (WHO, 2023b). This

trend has been associated with the increase in obesity and non communicable diseases
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(Kerkadi et al., 2021;Zeidan et al., 2023), possibly due to inadequate availability of
fresh fruits and vegetables in conjunction with greater reliance on processed food.

As seen in other countries in the MENA region, snack food consumption was
high and adolescents tended to forgo meals for energy-dense and low-nutrient snacks
(Ferreiraetal., 2020; Kerkadi et al., 2021). Iraqgi studies confirm these trends and relate
them to increased obesity and metabolic risks (Saleh, and Ma’ala, 2015; Ibrahim,
Hadithi, and Ismail, 2020). Likewise, the consumption of sugary beverages was
moderately high and consistent with regional consumption patterns (Daradkeh et al.,
2018; Alfawaz et al., 2021), contributing to diabetes and excess weight (Bawadi et al.,
2019; Amer, and Kateeb, 2021; Damiri et al., 2021). The region is also witnessing a
growing obesity epidemic. Consumption of fast food, although moderate,
demonstrates increasing adoption of Western diets in Irag, as is also reported in Libya
and Saudi Arabia (Alhyas, El Kashef, and AlGhaferi, 2016; Al Khars et al., 2020;
Aonso-Diego, Krotter, and Garcia-Pérez, 2024). Worryingly, milk consumption was
low as compared to high-income countries suggesting a nutrient shortfall needed for
growth due to inadequate milk fortification and health campaigns (Fraschetti et al.,
2022; Khammas, and Mohammed, 2020). Milk dessearted attention which could be
attributed to cultural preferences and marketing (Brittin, and Obeidat, 2021;
Kucharczuk, Oliver, and Dowdell, 2022; Tsochantaridou et al., 2023). Fast food intake
was moderate but reflects the broader dietary transition across the Arab world, where
processed and convenience foods are becoming more common. This shift has been tied
to increased obesity and NCDs among youth (Younis, and Eljamay, 2019; Mumena et
al., 2022; Saleh, and Ma’ala, 2015; Lian et al., 2020). In summary, the dietary
behaviors of Iraqi adolescents reflect a nutritional transition seen globally and
regionally. These patterns; marked by low consumption of healthy foods and high
intake of processed items, highlight the urgent need for culturally tailored public health

strategies to improve adolescent nutrition and prevent diet-related diseases in Irag.
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5.4.3 Sugar-Sweetened Beverages (SSBs)

The present findings offer critical insights into the beverage consumption
patterns of Iragi adolescents, revealing significant dietary concerns that may pose long-
term health risks, particularly when compared with trends observed in high-income
countries. A prominent observation is the low intake of milk among Iragi adolescents,
raising concerns about potential deficiencies in essential nutrients such as calcium,
protein, and vitamin D key elements required during adolescence for supporting bone
growth, muscle development, and overall health. By contrast, adolescents in high-
income countries generally have higher milk consumption, largely driven by greater
access to fortified dairy products and robust public health campaigns emphasizing the
importance of nutrient-rich diets (Fraschetti et al., 2022). In Irag, the inadequate
consumption of milk may reflect cultural and socioeconomic factors, similar to those
seen in other Middle Eastern countries where milk is not traditionally prioritized in the
diet (Khammas, and Mohammed, 2020). Cultural preferences, particularly in Arab
communities, often favor traditional beverages like tea and sugar-sweetened drinks
over milk and yogurt, relegating dairy products to a secondary role (Brittin, and
Obeidat, 2021). Furthermore, peer influence and marketing pressures often steer
adolescents toward sweeter, more intensely flavored options like sodas and energy
drinks, further reducing milk intake (Kucharczuk, Oliver, and Dowdell, 2022;
Tsochantaridou et al., 2023).

The findings also reveal a significantly higher consumption of sugar-
sweetened beverages (SSBs) among Iragi adolescents, a trend that mirrors patterns
seen in many high-income countries but has become the focus of aggressive public
health interventions in those settings. SSBs, including sodas, energy drinks, and
sweetened juices, contribute a substantial proportion of daily caloric intake, offering

little nutritional value while delivering excessive amounts of added sugars. This high
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intake of added sugars is closely linked to increased risks of obesity, insulin resistance,
type 2 diabetes, and cardiovascular diseases (Daradkeh et al., 2018; Bawadi et al.,
2019; Amer, and Kateeb, 2021; Damiri et al., 2021). In high-income countries such as
the United States and the United Kingdom, policy interventions such as sugar taxes
and public health campaigns have led to significant reductions in SSB consumption
(Itria et al., 2021; Andreyeva et al., 2022). Conversely, in Iraq and other low- and
middle-income countries (LMICs), SSB consumption continues to rise, driven by
aggressive marketing, easy access, and limited regulatory measures (Agha, and
Rasheed, 2021). Similar trends have been reported in countries like the Jourden and
Saudi Arabia, where high SSB consumption is contributing to increasing rates of
obesity among adolescents (Bawadi et al., 2019; Azzeh, and Hamouh, 2022).

Adolescents’ consumption of SSBs is influenced by a variety of factors,
including psychological, cultural, and environmental drivers. In many Arab countries,
cultural norms emphasizing hospitality often lead to SSBs being a staple at social
gatherings, thereby normalizing their consumption (Benajiba, and Eldib, 2018;
Benajiba, Bernstein, and Aboul-Enein, 2020). Peer influence, marketing, and ease of
access also play critical roles in driving SSB consumption, with adolescents often
opting for heavily flavored and inexpensive drinks over healthier alternatives
(Pamarta, Suminah, and Sumardiyono, 2022). The role of parents is also significant;
studies have shown that if SSBs are readily available in the home, adolescents are more
likely to adopt these unhealthy consumption patterns (Koning et al., 2021). In contrast,
high-income countries have seen a shift toward healthier beverage choices such as
flavored water and low-sugar drinks, a result of enhanced public health awareness and
regulatory actions (Popkin et al., 2021).

The predominance of calorie-dense, nutrient-poor beverages like SSBs in the
overall beverage intake of Iragi adolescents is alarming. These consumption patterns,

if left unchecked, could contribute to a significant increase in long-term health risks,
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such as obesity, type 2 diabetes, and cardiovascular diseases, issues that are already
becoming more prevalent in other regions with similar dietary habits (Amer, and
Kateeb, 2021; Damiri et al., 2021). In high-income countries, public health strategies,
including education campaigns, policy interventions, and product reformulation, have
successfully reduced the intake of unhealthy beverages (ltria et al., 2021). For instance,
Mexico's national sugar tax on sugary drinks resulted in a 19% reduction in SSB
consumption within 6 years, highlighting the potential effectiveness of similar policies
in Iraq (Salgado Hernandez, and Ng, 2021).

From a public health perspective, the findings emphasize the urgent need for
targeted interventions to address beverage consumption patterns among lIraqi
adolescents, particularly when compared to the progress made in high-income
countries. The implementation of education campaigns, school-based programs, and
policy measures like taxation on sugary drinks, combined with the promotion of
healthier alternatives such as milk and water, could significantly reduce the
consumption of SSBs and mitigate associated health risks. Tailored strategies that
consider the unique cultural, economic, and environmental factors influencing
beverage choices in Iraq could yield considerable public health benefits and improve
the long-term health outcomes of the adolescent population.

In conclusion, these findings underscore critical dietary concerns regarding the
low consumption of milk and the high intake of sugar-sweetened beverages among
Iragi adolescents. Compared to high-income countries, where public health
interventions have made substantial progress in reducing unhealthy beverage
consumption, Iraq faces distinct cultural and socioeconomic challenges. Addressing
these issues through comprehensive public health strategies could play a crucial role
in improving adolescent health outcomes and reducing the risk of obesity and related

metabolic disorders.
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5.4.4 Physical Activity

One of the primary objectives of this study was to assess physical activity
levels among Iraqgi adolescents. The findings indicate that the majority of Iraqi
adolescents have low physical activity levels, with only a small percentage meeting
the recommended levels of moderate to vigorous physical activity (MVPA) as outlined
by global health guidelines. This trend mirrors global patterns in adolescent
populations but is further intensified in Iraq due to distinct cultural and environmental
factors.

The study contributes to adolescent health research by identifying key
sociocultural, environmental, and technological barriers to physical activity among
Iragi adolescents. By encompassing both urban and rural contexts, it addresses a
research gap in conflict-affected regions, emphasizing the impact of gender norms,
safety concerns, and screen time on sedentary behavior. These findings provide a
foundation for targeted interventions aimed at improving physical activity in similar
settings.

Globally, low physical activity levels among adolescents are a well-recognized
issue. According to the World Health Organization (WHO), over 80% of adolescents
worldwide do not meet the recommended 60 minutes of daily MVPA (WHO, 2024).
Specifically, in Iraq, the prevalence of physical inactivity stands at 80% for boys and
91% for girls aged 11-17 years (WHO, 2022b). Similar trends have been observed in
countries like the United States, the United Kingdom, and Australia, where sedentary
lifestyles among adolescents are on the rise due to increased screen-based activities,
academic pressures, and changes in leisure behavior (Guthold et al., 2020). However,
in Irag, unique sociocultural, infrastructural, and security-related barriers make the

issue even more pronounced.
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Culturally, Iraq exhibits similarities with other Arabic countries, where
traditional norms often discourage female participation in outdoor activities. Sharara
et al. (2019) reported that gender norms significantly influence physical activity
behaviors among female adolescents in Arab countries. Compared to global trends
where boys and girls face more similar barriers, the gender gap in physical activity is
more pronounced in Irag and other Middle Eastern countries, primarily due to
conservative views on modesty and public participation in sports. Similar patterns have
been observed in countries like Saudi Arabia, where cultural expectations and limited
opportunities for girls significantly reduce their physical activity levels (Agha, and
Rasheed, 2021; Bahathig et al., 2021).

Infrastructural and environmental challenges further contribute to the lower
physical activity levels among Iragi adolescents compared to their global counterparts.
While inadequate urban planning and limited recreational spaces are global concerns,
these issues are particularly acute in conflict-affected areas such as Iraq. Mahmmod,
and Al-Diwan (2022) highlighted that the lack of accessible and safe recreational
facilities is a prevalent issue in the Arab region, exacerbated by Iraqg's political
instability. Similar trends have been documented in other conflict zones, such as Syria,
where security concerns restrict outdoor mobility and access to physical activity
resources (Kampalath et al., 2023).

The influence of technology on adolescent physical activity is another factor
affecting both global and regional populations. Studies across different regions,
including the US, Europe, and Asia, have documented how increased screen time,
driven by smartphone use, gaming, and social media, reduces time spent on physical
activities (Guthold et al., 2020). Almaghawi and Albargi (2022) identified a similar
trend in Arab countries, where adolescents increasingly engage with digital devices,
mirroring global behaviors but facing additional barriers from conflict and

socioeconomic factors that further limit outdoor activities.
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Moreover, Iraq’s education system, which often deprioritizes physical
education (PE), exacerbates the problem. Globally, PE programs are crucial in
promoting physical activity, but many countries, particularly those affected by conflict
or with limited resources, struggle to implement comprehensive PE curricula (WHO,
2018a) Due to ongoing security challenges and underfunded educational
infrastructure, Iraq offers even fewer opportunities for school-based physical activity,
unlike countries with more robust school programs that can compensate for reduced
out-of-school physical activity.

Socioeconomic factors, including parental influence, also significantly impact
physical activity levels. While global research indicates that lower socioeconomic
status (SES) correlates with limited access to physical activity resources, this is
especially pronounced in Irag, where families facing economic challenges may
prioritize academic success over physical fitness. Study by Qasem, Al-Hadithi and Al-
Tawil (2019) emphasize that limited financial resources hinder access to gyms, sports
programs, and safe play areas, a finding consistent with other low- and middle-income
countries where physical activity is often considered a luxury rather than a necessity.

To address the observed low levels of physical activity among Iraqi
adolescents, several practical interventions are recommended. Public health
campaigns tailored to encourage active lifestyles, especially among girls, are essential
to overcome sociocultural barriers. Schools should prioritize physical education
programs to ensure that adolescents in both urban and rural settings have regular
opportunities for exercise. Additionally, enhancing access to safe recreational
facilities, particularly in conflict-affected areas, is crucial. Encouraging parental
guidance to limit screen time and promoting active alternatives to digital entertainment
can also be effective strategies.

This study's strengths lie in its comprehensive assessment of physical activity

levels among both urban and rural Iragi adolescents, utilizing validated tools and
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capturing a broad range of sociodemographic, cultural, and environmental factors.
Including rural populations enhances the generalizability of the findings and offers
unique insights into the impact of sociocultural norms and conflict across different
settings. However, the study's limitations include its cross-sectional design, which
limits causal inference, and its reliance on self-reported data, which may introduce
recall bias.

For future research, path analysis could be utilized to investigate predictors of
low physical activity among adolescents, exploring the direct and indirect influences
of factors such as gender, socioeconomic status, technology use, and cultural norms.
Longitudinal studies are also recommended to better understand the causal
relationships and long-term effects of these factors on physical activity levels. Further
research should evaluate the effectiveness of school-based and community
interventions in promoting sustained physical activity among Iraqi adolescents.

In conclusion, compared to global trends, Irag's distinct sociocultural,
economic, and conflict-related barriers result in significantly lower physical activity
levels among its adolescent population. Addressing these challenges requires not only
improving physical infrastructure and safety but also transforming cultural attitudes
toward physical activity, particularly for girls, and incorporating more comprehensive
physical education programs in schools. Tailored public health initiatives, combined
with efforts to reduce screen time and promote active lifestyles, are essential to

counteract the sedentary trends observed in this population.

5.4.5 Sedentary Behavior

The objective of this study also included assessing sedentary behavior among
Iragi adolescents. The findings reveal high levels of sedentary behavior in this
population, with a notable increase in sedentary time during weekends. These results

align with global patterns, where adolescent sedentary behaviors have become
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increasingly prevalent. Internationally, adolescents spend considerable time engaged
in sedentary activities, particularly screen-based entertainment, a key contributor to
physical inactivity. . Ahrensberg et al. (2023) reported a global median sedentary time
of 7.5 hours per day among children and adolescents, with screen time playing a central
role as sedentary behavior increases from early childhood through adolescence.

Although data on sedentary behavior among Iraqi adolescents remain limited
(Alanazi et al., 2021; Burahmah, Shanmugam, and Stansfield, 2023), a study
conducted a decade ago in northern Iraq indicated that 82% of boys and 64% of girls
exceeded two hours of daily screen time (Musaiger, Al-Mufty, and Al-Hazzaa, 2014).
The findings of the current study are consistent with these patterns, reinforcing the
global trend of reduced physical activity among youth and rising sedentary behaviors
in Iraq.

Comparative studies from other Arab countries reveal similar trends in
sedentary behavior. In Saudi Arabia, adolescents are reported to spend over eight hours
per day engaged in sedentary activities, primarily screen time (Evenson et al., 2023).
Likewise, research in Oman demonstrated that most adolescents spend significant time
on screens, both for educational purposes and leisure, with a strong link between
sedentary behavior and unhealthy dietary habits (AL-Mahrougi, 2019). The findings
of the current study are comparable, suggesting shared socio-cultural and
environmental influences on adolescent health behaviors across the region.

One of the primary drivers of sedentary behavior in Iraq and other Arab
countries is the increasing prevalence of screen-based leisure activities. The
widespread use of smartphones, social media, and digital entertainment has
transformed how adolescents spend their free time, replacing physical activities with
screen-based behavior. Similar findings have been reported in Qatar and Jordan, where
adolescents report spending more time on screens than participating in physical

activity (Al-Thani et al., 2018; Al-Domi et al., 2020).
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Environmental and urbanization factors also play a significant role in shaping
sedentary behavior in Iraq and across the Arab region. Rapid urbanization has led to a
decline in safe, accessible recreational spaces, limiting adolescents' opportunities for
outdoor activities. Studies in Egypt and Lebanon have reported similar challenges,
where adolescents in urban areas face difficulties accessing recreational spaces due to
overcrowding, inadequate infrastructure, and safety concerns (Burahmah,
Shanmugam, and Stansfield, 2023). This is reflective of the situation in Irag, where
urban adolescents encounter comparable barriers, driving them toward more sedentary
activities at home.

Family dynamics and socio-economic factors further contribute to sedentary
behaviors. Across many Arab countries, families emphasize academic achievement,
often resulting in the normalization of sedentary behaviors as adolescents dedicate
more time to educational activities at the expense of physical activity. This has been
observed in Saudi Arabia, where adolescents report spending considerable time on
academic tasks, with limited opportunities for physical exercise (Alasqah, Mahmud,
East, and Usher, 2021). In Irag, similar socio-economic and cultural factors likely
contribute to the high levels of sedentary behavior observed in this study, where
educational priorities and restricted access to physical activity resources drive
adolescents toward sedentary lifestyles.

In conclusion, the sedentary behavior patterns observed among Iraqi
adolescents are consistent with both global and regional trends. The rise in screen-
based entertainment, the lack of accessible spaces for physical activity, and socio-
economic and family dynamics are key contributors. These findings underscore the
urgent need for public health interventions to reduce sedentary behavior and promote
active lifestyles among adolescents, both in Iraq and across the region. Given the
common challenges faced by Arab countries, a regional approach to intervention

design that considers the cultural and environmental contexts may prove beneficial.
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5.4.6 Anthropometric Measurements

This study assessed anthropometric measures among Iraqgi adolescents and
uncovered a concerning trend in body composition. A substantial proportion of
participants were classified as overweight or obese based on BMI z-scores.
Additionally, waist and hip measurements, along with waist-to-height and waist-to-
hip ratios, indicated a high prevalence of central obesity, an established risk factor for
cardiometabolic conditions like diabetes and cardiovascular disease. These findings
point to an urgent need for causal research to explore the drivers behind this growing
issue and to inform targeted interventions.

Globally, adolescent obesity has risen sharply over recent decades. The World
Health Organization (WHO) reported that From 1990 to 2022, the percentage of
children and adolescents aged 5-19 years living with obesity increased four-fold from
2% to 8% globally (WHO, 2023a). In high-income countries, such as the United States,
obesity affects approximately more than twenty percent of adolescents; several studies
confirm that (Sharma et al., 2019; Y. Wang et al., 2021; Pinhas-Hamiel et al., 2022;
Tsoi et al., 2022), while nearly one-third of adolescents in the United Kingdom fall
into the overweight or obese categories. In developing countries, obesity rates have
also surged; for example, adolescent obesity in China rose from 1.2% in 1985 to 23.4%
in 2019 and 32.7% in 2030. The prevalence alone will increase from 9.6% in 2019 to
15.1% in 2030 (YH et al., 2023).

In Iraq, recent studies have confirmed the rising prevalence of adolescent
overweight and obesity, consistent with global trends. A study conducted in Baghdad
reported that 29.4% of adolescents were classified as overweight, while 17.4% were
categorized as obese (Ali et al., 2024). Similarly, research from northern Iraq identified
17.7% of adolescents as overweight and 33.7% as obese (Salih, Ali, and Ahmed,

2023). In southern Irag, another study found that 20.6% of adolescents were
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overweight, with 22.6% classified as obese (Shwaish et al., 2023). These findings
parallel those in other Arab countries, such as Saudi Arabia, where 33.6% of
adolescents were found to be overweight, and 20.5% were categorized as obese
(Alshaikh et al., 2023). The increasing rates of obesity among Iraqi adolescents reflect
broader regional patterns, driven by factors such as urbanization, shifts toward energy-
dense diets, and increasingly sedentary lifestyles.

In Iraq, studies corroborate these global trends. A study conducted in Baghdad
revealed that 29.4% of adolescents were overweight, with 17.4% classified as obese
(Ali etal., 2024). Similarly, research in northern Iraq found that 17.7% of adolescents
were overweight, and 33.7% were obese (Salih, Ali, and Ahmed, 2023). also, research
in southern Irag found 20.6% of adolescents were overweight, and 22.6% were obese
(Shwaish et al., 2023). These statistics align with findings from other Arab countries,
such as Saudi Arabia, where adolescents are categorized as 33.6% were overweight
and 20.5% were obese (Alshaikh et al., 2023). The increasing prevalence of obesity
among lIragi adolescents mirrors regional patterns attributed to urbanization, dietary
shifts, and sedentary lifestyles.

The rising rates of overweight and obesity among adolescents have become a
pressing public health issue, affecting both developed and developing countries, albeit
with differing rates and contributing factors. In developed nations, such as the United
States, the National Health and Nutrition Examination Survey (NHANES) reported a
21.2% obesity prevalence among adolescents aged 12-19 between 2017 and 2020
(Ogden et al., 2021). In the United Kingdom, the Health Survey for England (2020)
indicated that 20% of adolescents were classified as obese, with an additional 14%
considered overweight. These trends can be largely attributed to increased
consumption of calorie-dense processed foods, reduced physical activity, and
sedentary behaviors associated with screen time (Bandurek et al., 2020; Liberali et al.,

2021; Barnabé et al., 2023).
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Conversely, developing countries are witnessing an alarming rise in adolescent
obesity rates, often exacerbated by rapid urbanization and nutrition transitions. In the
Middle East, a study by Alenazi et al. (2023) found that nearly 23% of Saudi
adolescents were either overweight or obese. Similarly, in Jordan, Abdullatif et al.
(2022) reported that 41% of adolescents fell into these categories, highlighting the
accelerated pace of the obesity epidemic in the region.

The driving factors behind these trends in developing nations are multifaceted
and closely linked to the rapid transition from traditional diets to Western-style diets
that are high in fats, sugars, and processed foods. Additionally, urbanization has led to
reduced physical activity levels, as opportunities for outdoor activities have
diminished (Ali et al., 2024). Economic growth has also affected food availability and
affordability, further promoting unhealthy dietary behaviors.

In Latin America, the prevalence of adolescent overweight and obesity is also
rising. A study conducted in Brazil in 2019 reported that 20.5% of adolescents were
classified as overweight, with 8.4% falling into the obese category (Pelegrini et al.,
2021). Similarly, Southeast Asia is witnessing alarming rates of childhood obesity. In
Malaysia, recent data indicate that the prevalence of overweight and obesity among
children ranges from 23.8% to 58.0%, marking a significant increase over the past few
decades (Zakaria et al., 2022).

Despite high obesity rates in both developed and developing countries, the
nature of the issue varies significantly. Developed nations often see stabilization in
obesity rates as public health initiatives such as sugar taxation and promoting healthy
eating in schools are implemented more aggressively. In contrast, many developing
countries continue to face the dual burden of malnutrition, where undernutrition and
obesity coexist, largely due to rapid urbanization and lifestyle shifts.

The data indicates that, while obesity is a global concern, developing nations

are experiencing a more rapid increase in adolescent obesity rates compared to their
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developed counterparts (Popkin, Corvalan, and Grummer-Strawn, 2020). This rapid
rise is particularly alarming as healthcare systems in many developing countries are
ill-equipped to manage the long-term consequences of adolescent obesity, which
include type 2 diabetes, hypertension, and cardiovascular diseases.

These findings align with global trends of increasing adolescent obesity,
especially in developing regions. For example, a study in the United States by Tsoi et
al. (2022) noted a consistent rise in obesity rates among adolescents over the past
decade, mirroring similar concerns in Europe, where the Health Survey for England
(2020) reported an alarming increase in central obesity among children and
adolescents. This global trend emphasizes the multifactorial nature of adolescent
obesity, with various contributing factors including sedentary lifestyles and high-
calorie diets.

In summary, the prevalence of overweight and obesity among adolescents in
Iraq is shaped by various dietary, behavioral, and socio-economic factors that reflect
broader global patterns. Addressing this pressing public health issue requires
comprehensive strategies tailored to the unique cultural and environmental contexts of

these adolescents.

55  Path Analysis Model

The objective of Phase Il was to develop a comprehensive path model that
explains the interrelationships between sociodemographic characteristics, food
parenting practices (FPP), dietary behaviour, physical activity, sedentary behaviour,
and anthropometric measurements among Iragi adolescents. This model also aimed to
elucidate the consequences of obesity on anthropometric measurements and its
subsequent influence on cardiometabolic risk factors. Initially, the structural model did

not exhibit an acceptable fit, necessitating model re-specification. This process
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involved parcelling items, removing insignificant paths, and incorporating potential
pathways as suggested by modification indices (MlI).

The final measurement models were integrated with other study variables in
the path analysis to evaluate the complex interrelationships. The refined path model
revealed 41 significant pathways across the study variables, with the addition of four
newly identified paths. The final model demonstrated an improved fit, fulfilling all
criteria for model adequacy. The goodness-of-fit indices confirmed the validity of the
structural model, indicating strong model performance. Specifically, the explained
variance for waist-to-hip ratio (WHR) and zBMI was substantial (R? > 0.40),
suggesting a robust model. The final hypothesized model adequately accounted for the
variance of the included variables. All potential associations were thoroughly
analyzed, and the magnitude of the estimated effects, based on the coefficients' values,

was carefully compared across pathways.

5.5.1 Direct Effects in the Pathways of the Final Model

This study examined factors influencing physical activity and sedentary
behavior among 506 Iraqgi adolescents. Results showed that sex, school type,
household income, and family size were significantly associated with these behaviors,
reflecting global patterns. Physical activity was lower among girls and private school
students, likely due to cultural norms that limit girls’ participation in sports, consistent
with trends reported in the U.S. and Europe (Guthold et al., 2020; Shao, and Zhou,
2023). Similarly, Duffey et al. (2021) reported that girls in conservative societies face
more barriers to physical activity, reinforcing the challenges faced by female
adolescents in Irag. Additionally, private school students, particularly in conservative
societies like Irag, displayed reduced physical activity due to academic pressures that
prioritize scholastic achievement over extracurricular activities. Similar findings were

reported by Tribby et al. (2020) and Joshi-Reddy et al. (2020), who highlighted that
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structured curricula in private schools often limit time for physical education,
reflecting trends in countries like India and Irag.

Household income emerged as a critical determinant, with adolescents from
lower-income families reporting less physical activity, a trend echoed in studies from
Australia and the U.S. (Kemp et al., 2021; Alliott et al., 2022). This is primarily due
to barriers such as limited access to recreational facilities and concerns about safety.
These challenges are particularly pronounced in Irag, where public health initiatives
aimed at mitigating such barriers remain largely absent.

The data revealed that adolescents with more siblings tended to be more
physically active, likely due to greater opportunities for shared play and interaction.
This trend is consistent with studies from Australia and Spain, which found similar
links between larger family size and increased physical activity (Kemp et al., 2021;
LeCroy et al., 2024).

In contrast, higher levels of sedentary behavior were more prevalent among
adolescent girls, private school students, and those from smaller families. These
findings mirror global trends, where adolescent girls often engage more in sedentary
behaviors due to cultural and psychological barriers (Brazo-Sayavera et al., 2021). In
Irag, societal expectations further limit girls' physical activity, promoting a sedentary
lifestyle (Al-ani, Al-ani, and Al-hadeethi, 2021; Mahmmod, and Al-Diwan, 2022).
Private school students also exhibited increased sedentary behavior, as these
institutions often prioritize academic performance over physical education, a trend
observed in both regional and global contexts (Al-hazzaa, 2018; Shiekuma, 2021).
Furthermore, adolescents from smaller families, who often have greater access to
technology, were more likely to engage in screen-based activities, reducing
opportunities for physical interaction (Tian, and von Cramon-Taubadel, 2020).

In the Arab region, similar patterns were observed. Studies in Saudi Arabia

(Aliss et al., 2020; Aljehani et al., 2022) and Jordan (Alshammari et al., 2022) reported
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lower physical activity levels among girls and adolescents from lower-income
families, reflecting the challenges identified in lIragi adolescents. Similarly, study
conducted in Arab countries, including Saudi Arabia have reported that girls,
particularly in conservative societies, face greater restrictions on outdoor physical
activity, which can contribute to increased sedentary behavior (Evenson et al., 2023).
Additionally, research in Saudi Arabia (Elkhodary, and Farsi, 2018) highlighted the
reduced opportunities for physical activity among private school students, further
supporting the findings from Iraq.

Although limited research exists on these topics in lIraq, existing studies
corroborate these findings. Musaiger, Al-Mufty and Al-Hazzaa (2014) reported lower
physical activity levels among girls in urban Iragi settings, while Agha and Rasheed
(2021) highlighted the barriers faced by lower-income adolescents in accessing
recreational facilities. (Dawood, 2021) noted the restrictive schedules in private
schools in Baghdad, emphasizing academic performance over physical activities.

This study found that boys had less healthy eating habits than girls, skipping
breakfast more often, eating fewer fruits and vegetables, and consuming more sugary
drinks and milk-based calories. These findings align with global and regional trends,
where boys typically show lower fruit and vegetable intake (Darfour-Oduro et al.,
2019) and higher consumption of sugary beverages (Sim et al., 2019). Regionally,
studies from the Middle East, including Iraq and neighboring countries, have similarly
reported that boys are more likely to consume energy-dense foods and beverages (Al-
Jawaldeh, Taktouk, and Nasreddine, 2020).

In contrast, girls in this study also reported a higher consumption of fast food.
This pattern has also been observed in other populations. A study conducted in
Jourdon, for example, found that adolescent girls showed a preference for fast food
despite a generally better adherence to healthy dietary practices, such as lower

consumption of sugary beverages compared to boys (Allehdan et al., 2017). This
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behavior may be influenced by societal factors, including marketing strategies
targeting young females and the increased accessibility of fast food, particularly in
urban areas (Saghaiana, and Mohammadi, 2018; Amerah et al., 2023).

The finding that boys are more likely to skip breakfast aligns with global
trends. Studies consistently show that boys often neglect breakfast due to factors such
as lack of time, late waking, and a lower priority placed on nutrition. Globally, research
by Yaguchi-Tanaka, and Tabuchi (2021) and Wang et al. (2023) has highlighted this
pattern, noting the association with poor dietary quality and weight gain. Regionally,
Said, and Shaab Alibrahim (2022), Al-Hazzaa et al. (2020) and Alazawii and Hamood
(2019) observed similar trends in Saudi Arabia and lIraq, where boys frequently
replaced breakfast with fast food and sugary beverages, contributing to unhealthy
dietary patterns.

The association between higher socioeconomic status (SES) and urban living
with increased breakfast skipping among adolescents is an emerging global concern.
Research indicates that adolescents from higher SES backgrounds are more likely to
forgo meals, particularly breakfast, in favor of energy-dense snacks and fast food
(Silva et al., 2022). Similar trends have been observed in studies from Palestine and
Sudan, where adolescents residing in urban areas demonstrated a higher likelihood of
skipping breakfast (Musaiger, Nabag, and Al-Mannai, 2016; Badrasawi, Anabtawi,
and Al-Zain, 2021). This behavior in urban settings may be attributed to the fast-paced
lifestyle and the wider availability of fast-food options, further contributing to the
prevalence of breakfast skipping.

The study found that higher parental autonomy support and modeling were
linked to greater fruit and vegetable intake among adolescents. This aligns with past
research showing that when parents guide but allow teens to make their own food
choices, it encourages healthier eating (Koning et al., 2021; Liu et al., 2021). This

pattern holds true in the Arab context as well. A studies in Lebanon and Kuwait found
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that adolescents with parents who modeled healthy eating behaviors were more likely
to consume fruits and vegetables regularly (Said, Gubbels, and Kremers, 2020; Zafar,
and Alkazemi, 2022).

Conversely, adolescents with low autonomy support demonstrated a greater
intake of carbonated drinks and SSBs, contributing to a higher caloric intake from
these sources. These findings are consistent with research indicating that less
supportive parenting styles may lead to unhealthy food choices among adolescents
(Zhang et al., 2019; Liu et al., 2021; Hampshire, Mahoney, and Davis, 2022). Low
autonomy support often results in greater reliance on unhealthy, convenient foods,
such as sugary beverages and fast food, which are widely available and inexpensive
(Vaughn et al., 2016; Koning, Vink, et al., 2021).

The study also identified that participants with higher levels of Corrosive
Control exhibited increased consumption of carbonated drinks, fast food, SSBs, and
milk-based calories. Corrosive Control refers to highly controlling, restrictive
parenting behaviors, which have been linked to rebellious or oppositional eating
patterns in adolescents (Hampshire, Mahoney, and Davis, 2022; Wang et al., 2022).
Global studies have consistently shown that overly controlling parental behaviors
often backfire, leading adolescents to seek out forbidden or unhealthy foods
(Mahmood et al., 2021). In the Middle East, a similar association has been observed,
where adolescents subjected to restrictive food environments may compensate by
consuming unhealthy foods when unsupervised (Westbury et al., 2021; Nield, 2024).

Adherence to Snack Structure, characterized by the establishment of regular
snack times and limits on unhealthy snacks, was associated with reduced consumption
of carbonated drinks, fast food, and SSBs. This finding resonates with research
indicating that structured meal and snhack times promote healthier dietary habits by
discouraging impulsive or emotional eating (Melo et al., 2020; Almoraie et al., 2021;

Mingay et al., 2022). Structured eating patterns have been associated with better
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weight management and reduced intake of calorie-dense foods, particularly in
adolescence (Barros et al., 2021; Kunset et al., 2023).

Additionally, the positive association between higher consumption of SSBs,
fast food, and elevated sedentary behavior suggests that unhealthy dietary patterns are
closely linked to more sedentary lifestyles in this population. This finding supports a
large body of global evidence that demonstrates a strong correlation between poor
dietary habits and physical inactivity (Afrin et al., 2021; Miranda et al., 2021).
Adolescents who consume higher quantities of fast food and sugary beverages are
often more likely to engage in sedentary activities, such as screen time (Ashdown-
Franks et al., 2019; Li et al., 2020). A studies from Jordan and Saudia Arabia reported
a similar trend, where adolescents with higher SSB consumption and fast food intake
also showed higher levels of sedentary behavior (Al-Domi et al., 2020; Alghadir,
Igbal, and Gabr, 2021).

Boys in this study showed higher obesity indicators such as WHtR, WHR, and
BMI z scores compared to girls. Greater physical activity was linked to lower obesity,
while more sedentary time and higher intake of sugary drinks and milk calories were
associated with increased obesity, especially in urban settings. These results are
consistent with regional and international studies reporting higher obesity rates among
boys in countries like Saudi Arabia, Egypt, and others in the Middle East (Hamed et
al., 2019; Rey-Lopez et al., 2019; Abd El-aty et al., 2020; Al Jawaldeha et al., 2020;
Said, and Shaab Alibrahim, 2022; Alenazi et al., 2023). This trend is also observed in
global contexts, where adolescent boys tend to have higher BMI and central obesity
rates, particularly in Western countries such as the U.S. (Nagata et al., 2019; Y. Wang
et al., 2021). These findings can be attributed to biological differences in fat
distribution, as boys are more prone to visceral fat accumulation, which is strongly
associated with central obesity and higher cardiometabolic risks (Goluch-Koniuszy,

and Kuchlewska, 2018). Cultural norms in Arab countries also contribute, as boys are
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often allowed greater dietary freedom, leading to higher caloric intake and increased
likelihood of obesity (Cathaoir, 2018; Al-Domi et al., 2020).

The negative association between physical activity and obesity indices,
alongside the positive association of sedentary behavior with obesity, is consistent
with research from both global and regional studies. In Gulf countries like Saudi
Arabia and the UAE, lower physical activity levels have been linked to increased
obesity rates among adolescents (Abduelkarem et al., 2020; Baniissa et al., 2020;
Abedelmalek et al., 2022). Globally, studies highlight that physical activity serves as
a protective factor against central obesity, while sedentary behaviors, including screen
time, are associated with weight gain and metabolic risk factors (Canabrava et al.,
2019; Liberali etal., 2021; Verswijveren et al., 2021). In Irag and similar Arab nations,
urbanization and modern lifestyle changes have significantly increased sedentary
activities, particularly among boys, who are more likely to engage in screen-based
entertainment. This shift is exacerbated by cultural preferences for indoor activities
and limited access to public recreational facilities, as well as the region's hot climate,
which discourages outdoor physical activity (Musaiger, Al-Mufty, and Al-Hazzaa,
2014; Wang et al., 2020).

The finding of a positive association between sugar-sweetened beverages
(SSB) and milk calories with WHtR and BMI z-scores was supported by numerous
studies from both Arab countries and the global literature. Research from Saudi
Arabia, Kuwait, and Jordan similarly shows that high consumption of SSBs is directly
linked to increased obesity among adolescents (Stamataki et al., 2020; Algaoud et al.,
2021; AlFaris et al., 2022; Azzeh, and Hamouh, 2022; Alhareky et al., 2023). In
Western countries, high-calorie beverages, including sugary drinks and flavored milk,
contribute significantly to weight gain and central obesity in adolescents (Jakobsen,
Brader, and Bruun, 2023). In Iraq, the widespread availability of SSBs and flavored

milk, combined with aggressive marketing, likely plays a role in their high

303



consumption among adolescents, leading to higher caloric intake and fat deposition
(Amin, 2019).

Furthermore, the study indicates that adolescents living in urban areas are more
likely to exhibit higher BMI z-scores, suggesting a stronger association with obesity.
This observation mirrors findings from Sudan, Egypt, and Saudi Arabia, where urban
adolescents show higher obesity rates due to increased access to fast food, processed
foods, and more sedentary lifestyles (Musaiger, Nabag, and Al-mannai, 2016; Talat,
and El Shahat, 2016; Alfadda, and Masood, 2019). Urbanization has led to significant
dietary shifts toward energy-dense, nutrient-poor foods, particularly in cities, where
adolescents have greater exposure to unhealthy food environments. In contrast, rural
areas often maintain more traditional diets and higher levels of physical activity, which
contribute to lower obesity rates (Nurwanti et al., 2019; Casari et al., 2022).

Globally, Urban adolescents in middle-income countries face higher obesity
rates due to urbanization (Caleyachetty et al., 2018; Guo et al., 2019). However, In
Arab countries, including Iraqg, this trend is worsened by specific sociocultural factors
like poor diet, sedentary habits, and fast-paced urban growth. While these patterns
reflect global findings, they also point to unique regional challenges. This study
highlights the need for targeted public health efforts, especially in urban areas, to
reduce sugary drink intake, encourage physical activity, and foster healthier

environments (WHO, 2016).

5.5.2 Indirect Effects in the Pathways of the Final Model

This study found that among Iraqi adolescents, increased sugar-sweetened
beverage (SSB) consumption and sedentary behavior are key factors influencing body
measurements, with boys being more affected than girls. This gender difference is
consistent with both global and regional studies, which highlight how boys and girls

differ in physical activity, diet, and metabolism during adolescence.
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Globally, boys tend to consume more SSBs than girls, leading to higher calorie
intake and a greater risk of weight gain. For example, Korean research showed that
boys drink significantly more SSBs than girls, contributing to higher BMI and obesity
risk (Sim et al., 2019). Boys' preference for sugary drinks and greater exposure to
marketing (Sadeghirad et al., 2018). combined with more time spent in sedentary
activities like gaming or watching TV (Ashdown-Franks et al., 2019; Li et al., 2020),
creates a pattern that promotes weight gain through excess calorie intake and low
energy expenditure.

Regionally, studies conducted in Arab countries reinforce the notion that boys
are at a greater risk of weight gain due to these unhealthy behaviors. In Kuwait,
Algaoud et al. (2021) found that boys exhibited higher screen time and SSB
consumption than girls, leading to a heightened likelihood of obesity. Similarly,
research in Saudia Arabia showed that male adolescents were more inclined to
consume SSBs and fast food, resulting in a higher BMI compared to their female
counterparts (Alghadir, Igbal, and Gabr, 2021). These findings reflect cultural contexts
in many Arab nations, where boys typically enjoy more freedom to engage in social
activities outside the home, including visits to fast-food outlets, while girls face more
restrictions on movement and outdoor activities. Consequently, boys have greater
opportunities to consume SSBs and engage in sedentary pastimes, increasing their risk
of weight gain.

Sociocultural factors also play a pivotal role in shaping the dietary and activity
patterns of Iragi adolescents. Rapid urbanization and globalization in Irag, akin to
many Arab countries, have led to a shift toward sedentary lifestyles and increased
consumption of Westernized diets, characterized by higher SSB and fast-food intake
(Naja et al., 2018; Salem et al., 2022). Boys, in particular, may be more susceptible to
these shifts due to greater social freedoms and access to food outlets. The rise in

screen-based activities, including video gaming and social media use, correlates with

305



increased SSB consumption and decreased physical activity, both of which contribute
to weight gain (Schroder et al., 2021). The interaction of these factors
disproportionately affects boys, exacerbating the gender gap in obesity risk.

The study reveals a notable but often overlooked link between school type and
body measurements among Iragi adolescents. Those in private schools were more
prone to weight gain than their peers in governorate schools, largely due to higher
levels of physical inactivity and sedentary behavior. This suggests that school
environment, lifestyle, and socioeconomic status interact in complex ways to shape
adolescent health, especially regarding obesity.

Global research supports this pattern, showing that school settings greatly
influence physical activity and sedentary habits. Adolescents in private, often urban,
schools, typically from higher socioeconomic backgrounds, may have greater access
to unhealthy foods and spend more time on sedentary activities like screen use, both
risk factors for higher BMI (Said, and Shaab Alibrahim, 2022). In contrast, students in
public schools may be more physically active, benefiting from structured routines and
relying more on active transport such as walking or cycling.

These findings echo global trends, including in France, where sedentary
behavior and socioeconomic status have been linked to adolescent weight gain.
Omorou et al. (2020) found that teens from wealthier families often engage in more
sedentary leisure time, raising their risk of obesity. Similarly, adolescents in private
schools, typically from higher-income backgrounds, may have more access to screen-
based entertainment and less encouragement for physical activity in school settings.

This pattern is also seen across the Arab world. Said and Shaab Alibrahim
(2022) reported that private school students in Saudi Arabia were more likely to spend
excessive time on screens and had higher rates of overweight and obesity compared to
their public school peers. They also noted that private schools offered fewer physical

education and sports opportunities.
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In Iraq, similar social dynamics may be at play. Students in private schools,
often from affluent families, may have less exposure to physical education and greater
access to unhealthy food both at school and home. This aligns with findings from the
Eastern Mediterranean region, where higher socioeconomic status is linked to greater
consumption of fast food and sugary drinks (Al-Jawaldeh, Taktouk, and Nasreddine,
2020).

Transportation habits also contribute. Private school students are more often
driven to school, reducing daily physical activity, while those in governorate schools
may walk or use public transport. Al-Nuaim, and Safi, (2023) identified car reliance
as a key factor associated with higher BMI in Saudi adolescents. Moreover, lifestyle
differences matter. Private school students may face greater academic pressure,
leading to longer study hours and less time for physical activity, a trend supported by
global research (Sanchez-Miguel et al., 2022).

This study suggests that Iragi adolescents' anthropometric measurements are
indirectly influenced by higher household income, mainly through its effect on
physical activity levels. Adolescents from wealthier families often have greater access
to gyms, sports clubs, and organized activities, which can promote physical health.
They may also benefit from healthier food options (Scholes, and Mindell, 2021).
However, the relationship is not straightforward. Affluent environments also tend to
provide more access to screen-based entertainment, which can lead to increased
sedentary behavior. This paradox means that while higher income can support
healthier lifestyles, it may also encourage habits that negatively impact physical health
(Mello et al., 2021). International studies reflect this complexity. In high-income
countries, higher socioeconomic status often correlates with lower adolescent obesity
rates, due to better access to healthy food and safe spaces for exercise (Langay et al.,
2019; Claassen et al., 2020; Heidelberger, and Smith, 2018). Yet in some Arab

countries, the trend can be reversed. In places like Saudi Arabia and Jordan, higher-
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income families sometimes see higher adolescent obesity rates, driven by sedentary
lifestyles and increased consumption of processed foods and sugary drinks (Alazzeh
et al., 2018; Okour et al., 2019).

The findings of this study indicate that decrease anthropometric measurements
among Iragi adolescents is indirectly influenced by the number of siblings, which is
mediated by higher levels of physical activity and reduced sedentary behaviors. This
relationship aligns with global studies showing that adolescents with more siblings are
less likely to be overweight or obese (Park, and Cormier, 2019). For instance, research
in the United States revealed that children with multiple siblings engage more
frequently in active play and are less likely to partake in sedentary activities, such as
watching television or playing video games (Kracht, and Sisson, 2019). Several factors
contribute to this trend; larger families often have limited disposable income, which
can reduce access to calorie-dense foods. Additionally, sibling interactions foster
active play, thereby decreasing the time spent on sedentary pursuits. This pattern is
consistent with the cultural context of Iraq and the broader Arab world, where familial
interactions and responsibilities play a central role in daily life. In larger families,
adolescents may engage more frequently in physical tasks and shared activities, further
mitigating sedentary behaviors and promoting higher levels of physical activity
(Alazzeh et al., 2018; Aljayyousi et al., 2019).

The study's findings support the established relationship between physical
activity and sedentary behaviors in influencing adolescent anthropometric
measurements. Globally, research indicates that physical activity has protective effects
against obesity, while sedentary behaviors, particularly excessive screen time, are
linked to weight gain (Gualdi-Russo et al., 2021). Iragi adolescents from larger
families may have enhanced opportunities for physical activities due to sibling
interactions and shared responsibilities, leading to fewer chances for sedentary

behaviors such as prolonged screen time. In contrast, adolescents from smaller families
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may be more prone to sedentary behaviors due to limited opportunities for active social
play, increasing their risk of weight gain (Bohn et al., 2022). Research conducted in
Saudi Arabia corroborates these findings, revealing that adolescents from larger
families exhibit lower obesity rates, likely due to increased levels of physical activity
and reduced screen time (Alazzeh et al., 2018). Similarly, in Kuwait, family structure
significantly influenced adolescents' lifestyle choices, with larger families shaping
physical activity levels and sedentary behaviors that ultimately affected
anthropometric measurements (Zafar, and Alkazemi, 2022).

The findings of this study highlight a clear link between sedentary behavior
and higher BMI among Iraqi adolescents, with sugar-sweetened beverage (SSB) intake
playing a key mediating role. Adolescents who spend more time sitting, especially
during screen-based activities, tend to consume more calorie-rich, sugary drinks,
which contributes to weight gain. This pattern mirrors global trends. These patterns
reflect global trends, as evidenced by a meta-analysis indicating that extended
sedentary activities, such as screen time, are associated with unhealthy dietary patterns,
including higher consumption of fast food, snacks, and SSBs, all of which directly
influence BMI (Barnabé et al., 2023). In high-income countries, similar trends are
observed, where sedentary adolescents tend to consume greater amounts of SSBs and
energy-dense foods, promoting weight gain and elevating cardiometabolic risks (Ra,
and Huyen, 2024). For instance, a Malaysia and China studies by Gan et al. (2019)
and Yu et al. (2023) found a strong correlation between television viewing, increased
SSB consumption, and higher BMI among adolescents. UK study further corroborate
this, indicating that adolescents with high screen time are more likely to consume
sugary drinks and engage in poor dietary habits, contributing to increased adiposity
(Thomas et al., 2019).

Regionally, the current findings resonate with research from Arab countries,

where rising sedentary lifestyles and high SSB consumption among adolescents mirror
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global patterns. In Saudi Arabia, a study identified that adolescents with extensive
screen time had higher obesity rates driven by increased SSB consumption (Al-
Hazzaa, 2019). In Kuwait, Algaoud et al. (2021) found that frequent SSB consumption
among sedentary children significantly contributed to higher BMI levels. In the context
of Iragi adolescents, these regional studies suggest that the Westernization of dietary
patterns, resulting from urbanization and increased access to fast food and sugary
beverages, may explain the significant relationship observed between sedentary
behavior, SSB intake, and BMI.

These findings highlight the need for focused public health efforts to reduce
sedentary lifestyles and sugary drink (SSB) consumption among adolescents in Iraq
and across the Arab region. Encouraging physical activity, limiting screen time, and
raising awareness about the health risks of SSBs are key strategies to combat rising
obesity rates. Policy tools, like the SSB taxes implemented in Mexico and the U.K.,
could also help reduce intake and improve health markers (Salgado Hernandez, and
Ng, 2021). Future studies should explore how prolonged sedentary behavior and high
SSB intake affect adolescent cardiometabolic health over time, especially through

long-term, follow-up research in Arab countries.

5.5.3 Association of Anthropometric Measurements with Cardiometabolic Risk

Factors

The study demonstrates that zBMI is the most potent predictor of
cardiometabolic outcomes, including systolic and diastolic blood pressures,
triglycerides, low-density lipoprotein (LDL), and insulin resistance among Iraqi
adolescents. This finding is consistent with global research, where zBMI and BMI are
widely recognized as strong markers of adiposity and predictors of adverse
cardiometabolic profiles in children and adolescents (Jones et al., 2019; Li, 2020;

Roberge et al., 2021). Studies conducted in Western populations, such as those in the
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United States and Europe, similarly link higher BMI to increased risks of hypertension,
dyslipidemia, and insulin resistance (Xiao et al., 2021; Tan et al., 2023). zBMI’s
ability to predict these outcomes is largely due to its close association with overall
adiposity, particularly in terms of excess fat, which drives insulin resistance, lipid
abnormalities, and elevated blood pressure (Aradjo et al., 2018; Wu et al., 2020).
Excess adipose tissue, especially visceral fat, releases inflammatory cytokines like
interleukin-6 and tumor necrosis factor-alpha, which promote insulin resistance and
dyslipidemia, providing a clear mechanism for zZBMI’s predictive strength.

While zBMI emerged as the strongest predictor, the study also showed that
WHItR and WHR were associated with cardiometabolic risk, though to a lesser extent.
This supports findings from global and regional research, where measures of central
obesity, such as WHtR and WHR, are often better indicators of visceral fat and
cardiometabolic risk than BMI alone (Haregu et al., 2020). In Arab countries like
Saudi Arabia, Syria, and Egypt, WHtR has been highlighted as a key predictor of
metabolic syndrome among adolescents (Zaki et al., 2015; Al-Bachir, and Bakir, 2018;
Alowfi et al., 2021). These measures are valuable because they reflect abdominal fat
distribution, particularly visceral fat, which is closely linked to insulin resistance, high
blood pressure, and dyslipidemia (Kusters et al., 2017). Unlike BMI, which reflects
general body fat, WHtR and WHR provide more specific insight into central obesity,
enhancing their predictive value for cardiometabolic risk.

The association of zBMI, WHtR, and WHR with cardiometabolic risk factors
such as blood pressure, triglycerides, LDL, and insulin resistance highlights the critical
importance of addressing obesity in adolescence to prevent future cardiovascular
diseases and type 2 diabetes (Sardinha et al., 2017). Adolescents with higher levels of
adiposity, particularly central adiposity, are at increased risk of developing metabolic
syndrome, which can have long-term consequences on their health (Werneck et al.,

2017). The strong associations observed between these obesity indices and blood
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pressure, for example, can be explained by the relationship between excess adiposity
and vascular dysfunction, where increased fat leads to vascular stiffness and elevated
blood pressure (Pucci et al., 2023). The link between obesity and insulin resistance is
well-established, with adipose tissue dysfunction contributing to altered insulin
signaling and increased triglyceride levels (Ahmed, Sultana, and Greene, 2021; Kunz
etal., 2021).

These findings are consistent with research across the Arab world, where rising
rates of adolescent obesity have been linked to increased prevalence of
cardiometabolic risk factors. For instance, a study in Saudi Arabia, Jordan, Palestine,
and Kuwait, found that WHtR and BMI were significant predictors of hypertension
and insulin resistance among adolescents (Davidsson et al., 2021; Ejheisheh et al.,
2021; El-Ashker et al., 2021; Al Hourani, and Alkhatib, 2022). In Saudi Arabia and
Alger, both BMI and WHR have been associated with elevated blood pressure and
lipid abnormalities, similar to the findings in Iragi adolescents (Milyani, and Al-Agha,
2019; Alowfi et al., 2021). These parallels between Iraq and other Arab countries can
be attributed to shared dietary patterns, sedentary lifestyles, and cultural norms that
contribute to high obesity rates and related cardiometabolic diseases. The adoption of
Westernized diets, rich in processed foods, combined with low levels of physical
activity, has exacerbated the prevalence of obesity and its associated health risks
among adolescents in the region (Naja et al., 2018; Salem et al., 2022).

In conclusion, this study shows that zBMI is the strongest predictor of
cardiometabolic risk among Iragi adolescents, with WHtR and WHR also playing
important roles. These results align with both global and regional research,
emphasizing how body composition and fat distribution impact cardiometabolic
health. The consistent influence of these measures across various outcomes highlights

the urgent need for targeted strategies to address adolescent obesity. Culturally tailored
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approaches that focus on diet, physical activity, and central fat reduction are crucial to

tackling obesity-related health risks in Iraq and the broader Arab region.

56  Methodological Issues and Study Parameters

5.6.1 Generalizability of the Study Findings

The incorporation of a cross-sectional design in this study is justified by its
strengths in enhancing the generalizability of findings. This design facilitates the
collection of data from a diverse sample of Iraqi adolescents at a single point in time,
capturing various health behaviors and dietary practices across demographic groups,
thus improving the applicability of results to the broader adolescent population in Iraq
(Plichta, and Kelvin, 2013). The efficiency of this design allows simultaneous data
gathering from multiple participants, which is essential for obtaining a representative
sample (Creswell, and Creswell, 2019).

Additionally, this design enables exploration of associations among
sociodemographic factors, food parenting practices, dietary behaviors, and obesity
risk, strengthening the relevance of findings to broader contexts and informing public
health initiatives (Plichta, and Kelvin, 2013; Spector, 2019). The results can serve as
a foundation for future research, including longitudinal studies or targeted
interventions, thereby contributing to a comprehensive understanding of adolescent
health trends over time (Wang, and Cheng, 2020). Furthermore, the adaptability of the
design allows researchers to tailor methodologies to the cultural context of Iraqi
adolescents, ensuring the results are applicable to similar populations across varied
settings (Hua et al., 2019).

The study utilized simple random sampling, ensuring that every school in the
population had an equal chance of selection, which mitigates biases and allows

generalization of findings to the broader adolescent population in Wasit Governorate
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(Latpate et al., 2021). This straightforward implementation enhances data collection
efficiency and provides a robust foundation for statistical analyses, increasing the
validity of the research findings (Cui et al., 2023). The selection of schools also
ensures representation from various socioeconomic backgrounds, enriching the study.

The exclusion criteria were designed to enhance the reliability and validity of
the findings. Adolescents not living with their parents were excluded to reflect the
impact of parental involvement on health behaviors, as those living independently may
lack consistent guidance (Koning et al., 2021). Excluding adolescents with
uncontrolled hyperactivity or inattention prevents distortion of dietary behaviors and
questionnaire responses, which could compromise data integrity (Del-Ponte et al.,
2019). Additionally, adolescents with Diabetes Mellitus were excluded due to the
unique dietary management required, which could confound the study results
(Zakarneh, Khial, and Tayyem, 2023). These criteria ensure that the sample accurately
represents adolescents influenced by normative food parenting practices.

The focus on adolescents aged 16 to 18 years aligns with a critical
developmental stage marked by significant changes in dietary behaviors and food-
related decision-making. This age group is particularly relevant for examining health
behaviors, as it encompasses increased independence in food choices influenced by
both parental practices and social factors (Ziegler et al., 2021). This age range
corresponds with the WHO classification of adolescence, supporting the exploration
of behavioral factors that influence health during this period (WHO, 2022a). The Body
Mass Index (BMI) of participants was categorized based on WHO Growth Reference
for children and adolescents aged 5-19 years, ensuring accurate representation of
health dynamics.

In total, the study included 124 participants for pretest, face validity, and
content validity assessments, with 98 and 160 participants completing the exploratory

and confirmatory factor analyses, respectively. In Phase 1, 506 participants completed
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the full questionnaire, with 96 individuals providing blood samples for
cardiometabolic analysis. This comprehensive participant engagement ensures robust

and reliable findings regarding adolescent health behaviors and practices.

5.6.2 The Sample Size of Study Participants

The sample size for each specific objective was calculated based on established
methodological guidelines. For the Exploratory Factor Analysis (EFA), a total of 98
participants were included, which was deemed sufficient. This sample size was
estimated following the rule of thumb suggested by Costello and, and Osborne (2005),
who recommended multiplying the number of items by a factor of 5 to 10. Therefore,
the 98 participants utilized in the EFA phase were considered appropriate for the
purposes of this study.

In contrast, the sample size for the Confirmatory Factor Analysis (CFA) was
slightly less than the pre-estimated requirement, with 160 participants taking part. The
recommended sample size for CFA was derived based on the guidelines provided by
Arifin (2023)and Kim (2005), who emphasized the importance of sample size in
relation to the Comparative Fit Index (CFI) for advanced model testing. However,
Muthén and Muthén (2002) indicated that a minimum sample size of 150 participants
is acceptable for CFA. Given that 160 participants were included in this stage, the
sample size was still considered adequate and within acceptable limits based on
Muthén and Muthén’s recommendation.

For the Intraclass Correlation Coefficient (ICC), the required sample size, after
accounting for a 10% dropout rate, was calculated to be 102 participants. However,
only 83 participants were available for this analysis. Despite the reduced sample size,
the reliability power was calculated at 0.80, with a minimum acceptable ICC of 0.60,

which was still deemed acceptable for this study.
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In the case of Path Analysis, the sample size achieved was 506 participants,
which provided an expected statistical power of 80%. This sample size meets the
recommendations of Cohen (1988) and Wang et al. (2019) for ensuring sufficient
power in path analysis, thereby affirming the adequacy of the sample size for this
objective.

In conclusion, while some variations in sample size existed between the study
phases, the overall sample sizes were consistent with established methodological
standards and were considered sufficient to ensure the reliability and validity of the

findings.

5.6.3 The Response Rate of the Study

The study’s response rates varied according to the type of data collection,
reflecting the overall engagement of participants across different study phases. The
response rates for Exploratory Factor Analysis (EFA) and Confirmatory Factor
Analysis (CFA) were 70% and 93%, respectively, indicating strong participant
involvement in these crucial analytical stages. For Intraclass Correlation Coefficient
(ICC) assessment, a response rate of 84% was achieved, while Path Analysis had an
80% response rate. These high response rates are consistent with acceptable standards
in survey-based and clinical research, as noted by Costello and, and Osborne (2005)
and Kline (2023), who emphasized that response rates above 60% are typically
sufficient for factor analyses. The strong response rates in these phases support the
robustness of the study's findings, ensuring that the factor structures and reliability
estimates are generalizable to the broader adolescent population.

The 19% response rate for cardiometabolic tests, however, was notably lower.
This is not unusual, as more invasive procedures, such as blood tests, often result in
reduced participation due to logistical challenges and participant discomfort, as

observed by Neelakantan et al. (2023). Although the lower response rate may
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introduce selection bias, it is important to recognize that the more comprehensive data
collection components, such as EFA, CFA, ICC, and Path Analysis, maintained higher
response rates. This discrepancy suggests that the generalization of cardiometabolic
test findings should be approached cautiously, while the broader conclusions of the
study remain robust.

The variation in response rates, ranging from 70% to 93%, across most data
collection phases, aligns with response rates observed in similar research contexts.
According to Hendra and Hill (2019), high response rates minimize non-response bias,
enhancing the external validity and generalizability of study findings. While the low
response rate for cardiometabolic tests reflects common challenges in participation for
invasive procedures, the high engagement in the primary study phases reinforces the
overall reliability of the conclusions drawn from the factor analyses, reliability
assessments, and path analyses. These findings suggest that, despite the challenges
with certain data collection methods, the study's design and execution effectively
captured a representative sample, ensuring that the results are applicable to the target

population.

5.6.4 Debate on Theoretical Framework

The present study applied an Ecological Systems Theory (Davison, and Birch,
2001), which offers a robust framework for understanding the multilevel determinants
of adolescent overweight and obesity (OW/OB). This theory conceptualizes obesity as
an outcome influenced by the interaction of individual, familial, and environmental
factors. The findings of the study substantiate this framework by demonstrating the
significant impact of child characteristics, parenting styles, and environmental
contexts on adolescent anthropometric outcomes. For instance, child-specific factors,
such as sex and familial susceptibility to weight gain, were shown to moderate dietary

behaviors, physical activity, and sedentary behaviour. Parenting styles, including
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autonomy support and coercive control, emerged as critical determinants of
adolescents’ dietary patterns and activity levels. Autonomy-supportive practices
promoted healthier dietary behaviors, consistent with findings from (Roselinde, Kleef,
and Trijp, 2021), who highlighted the role of parenting in shaping health-related
outcomes. In contrast, coercive control was associated with increased consumption of
sugar-sweetened beverages and unhealthy snacks, contributing to higher BMI z-
scores. These findings align with Vaughn et al. (2016) work, which emphasized the
influence of food parenting practices on children’s weight-related behaviours.

Environmental factors, such as socioeconomic status and school environment,
were also found to significantly shape adolescents’ physical activity and dietary
behaviours, further supporting the assumptions of the ecological framework. For
example, the type of school attended was a determinant of both physical activity and
sedentary behaviour, echoing evidence from Bronfenbrenner (1979) ecological theory,
which posits that microsystem-level influences, such as schools, play a pivotal role in
individual behaviour. Similarly, socioeconomic status influenced dietary intake, with
higher income levels linked to healthier food choices, corroborating studies by Al-
Jawaldeh, Taktouk, and Nasreddine (2020) that associate socioeconomic disparities
with health behaviours. The interaction between these environmental and familial
factors underscores the interconnected nature of influences described in the ecological
model.

The study findings further emphasize familial susceptibility to weight gain, a
key component within the ecological framework. The high prevalence of overweight
and obesity among parents, particularly severe obesity, reflects the significant role of
familial genetic and environmental contributions to adolescent weight outcomes. This
intergenerational pattern of obesity aligns with prior research, including Wardle et al.
(2008), Wu et al. (2018), and Bouchard (2021), which estimate obesity heritability at

40% to 70%. Additionally, environmental factors, such as shared family dietary
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practices and physical activity habits, exacerbate genetic predispositions, consistent
with Tavalire et al. (2020) findings on gene-environment interactions. Regionally,
studies in the Arab context, such as those by Mattoo and colleagues (2020) and Salem
and colleagues (2022), have identified similar trends, linking familial dietary habits
and cultural norms to high obesity rates. These findings reinforce the ecological
framework by demonstrating that familial and environmental influences operate
synergistically to shape adolescent health behaviours and outcomes.

The results of the study provide compelling evidence supporting the
Ecological Systems Theory, highlighting the interplay between individual
behaviours, parenting practices, and broader environmental factors. Parenting styles
directly influence adolescents' food preferences, dietary habits, and physical activity,
which, in turn, significantly impact anthropometric measures such as BMI z-scores
and waist-to-hip ratios. Moreover, familial predisposition to weight gain underscores
the genetic and behavioural transmission of obesity across generations. By integrating
these multilevel influences, this study affirms the relevance of ecological models in
obesity research and supports the adoption of family-centered, contextually tailored
interventions for effective prevention strategies. Future research should explore the
specific mechanisms underlying these interactions, including culturally sensitive
approaches to family-based interventions, as recommended by Alenazi and colleagues
(2023). Addressing obesity in adolescents requires a holistic perspective that integrates
genetic, familial, and environmental dimensions, as emphasized in the theoretical

foundation of this study.
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5.7  Strengths and Limitations of the Study

5.7.1 Strength of the Study

This study exhibits multiple strengths, beginning with its rigorous
methodological framework. The research incorporates positivist paradigms, enabling
a comprehensive approach to investigating the research questions. Positivism, which
focuses on measurable variables, allowed for the precise quantification of food
parenting practices, dietary behaviors, and health outcomes among Iraqi adolescents,
Also, positivism acknowledged the complexity of observations and the need for
continual reassessment (Fischer, 1998; Ryan, 2018). The integration of both paradigms
ensured that the findings were empirically robust and contextually relevant, especially
in a culturally specific population such as Iraq (Park, Konge, and Artino, 2020).

A key strength of the study lies in its translation and cultural adaptation of two
established questionnaires the Adolescent Food Parenting Questionnaire (AFPQ) and
the Beverage Intake Questionnaire (BEVQ) into Arabic. The translation-back-
translation process, guided by Wild et al. (2005) principles of good practice, ensured
that the questionnaires were culturally and linguistically adapted to accurately reflect
food parenting behaviors and beverage intake in the Iragi context. This meticulous
process involved multiple stages of validation, including content, face, and construct
validity checks, thereby enhancing the reliability and validity of the instruments (Lynn,
1986; Polit, and Beck, 2006).

The statistical analysis applied in this study, including Exploratory Factor
Analysis (EFA) and Confirmatory Factor Analysis (CFA), was another
methodological strength. These analyses ensured that the constructs of the AFPQ and
BEVQ were accurately captured, and the internal consistency of the tools was
confirmed through Cronbach’s alpha, a widely accepted measure of reliability (Hair et

al., 2019). These rigorous statistical methods strengthen the credibility of the findings
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by demonstrating that the instruments were valid and reliable in measuring adolescent
food parenting practices and beverage intake in Irag.

Moreover, the study employed path analysis, a robust statistical technique that
enabled the exploration of both direct and indirect relationships among multiple
variables. Path analysis is particularly valuable for testing complex hypotheses and
theories, such as the Ecological Systems Theory, which postulates that adolescent
behaviors are influenced by interactions between various environmental and social
systems, such as family, school, and community (Bronfenbrenner, 1979). By using
path analysis, the study was able to examine how sociodemographic factors, food
parenting practices, and adolescent health outcomes were interrelated. The ability to
identify mediating variables and model causal pathways added depth to the theoretical
framework and provided a more holistic understanding of adolescent dietary behaviors
(Kline, 2023).

Another significant strength of the study was its sample design and data
collection methods. A random sampling technique was used to select schools and
participants from both governmental and private secondary schools in Kut City,
ensuring a high level of representativeness and minimizing selection bias (Howel,
2016). Additionally, proportional stratified sampling was employed to account for key
demographic characteristics such as school type and gender, ensuring the sample
mirrored the broader population of Iragi adolescents. The study also included the
administration of the AFPQ to both adolescents and their parents, providing multi-
informant data. This approach enriched the findings by offering insights from both
perspectives and enabled the comparison of parent-reported and adolescent-reported
behaviors (Gevers et al., 2014; Vaughn et al., 2016).

Furthermore, the adequate sample size for statistical analyses, such as EFA and
CFA, was another strength. The study followed well-established guidelines for

determining sample size, ensuring that the data were sufficiently powered to detect
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significant relationships (Gorsuch, 1983; Kline, 2023). Additionally, the sample size
was adjusted to account for potential dropout rates, preserving the integrity of the
findings even in cases of participant attrition (Costello, and Osborne, 2005).

In terms of data collection, the study utilized a combination of methods,
including face-to-face interviews, test-retest reliability, and validated instruments with
cultural sensitivity. The face-to-face administration of the questionnaires, particularly
with parents, ensured high participation rates and accurate data collection, while the
use of test-retest methods for the BEVQ confirmed the stability of the responses over
time (Hill et al., 2017). The triangulation of data from multiple sources, including self-
reported questionnaires, anthropometric measurements, and biochemical data,
provided a comprehensive understanding of adolescent health and behavior, further
enhancing the reliability of the findings (Polit, and Beck, 2006).

Finally, the study adhered to high ethical standards. Informed consent was
obtained from both adolescents and their parents, and ethical approval was granted by
the appropriate institutional review boards. The cultural sensitivity in the
administration of the questionnaires, along with the ethical protocols followed,
strengthened the study’s credibility and ensured respect for the participants' autonomy
and rights (Barrow, Brannan, and Khandhar, 2022).

In conclusion, the study's methodological rigor, including its robust sample
design, data collection procedures, and comprehensive statistical analysis, ensured that
the findings were reliable, valid, and applicable to the broader adolescent population
in Irag. These strengths contribute to the study's potential impact on future public

health policies aimed at improving adolescent dietary behaviors in the Middle East.

5.7.2 Limitations of the Study

This study was rigorously designed, yet several limitations and delimitations

influenced its scope, findings, and generalizability. Understanding these factors
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provides a more comprehensive context for interpreting the results and considering
areas for future research.

One significant limitation was the difficulty in collecting biological data,
particularly blood samples. Although some parents granted permission for their
adolescents to donate blood for biochemical analysis, a notable number of participants
dropped out during data collection due to fear or anxiety about the procedure. This
reduced the availability of objective health measures, such as biomarkers, which would
have provided critical insights into the physiological effects of dietary behaviors. The
inability to collect sufficient blood samples limited the study’s ability to correlate
reported behaviors with actual health outcomes, thereby reducing the depth of the
analysis (Chen et al., 2019).

Budgetary limitations also constrained the use of advanced laboratory
equipment and other biochemical analyses, restricting the data to available measures
rather than more objective health indicators. Additionally, logistical challenges and the
geographical focus on Wasit Governorate, Iraq, restricted the inclusion of adolescents
from more diverse regions, particularly rural areas. This focus limits the external
validity of the findings and raises concerns about their generalizability to the broader
adolescent population of Irag (Cosentino, and Maiorano, 2021).

The decision to focus exclusively on adolescents aged 16-18 years further
shaped the scope of the study. While this age group was selected as it represents a
critical developmental period, it excluded younger and older age groups, whose dietary
behaviors might differ significantly. Adolescents in this life stage may exhibit unique
dietary patterns that limit the applicability of the findings to the full spectrum of
adolescent health behaviours.

The limitation of the study also reflect practical considerations, such as limiting
the research to a specific age group and region to ensure manageability within the

available resources. While this approach provided meaningful insights into dietary
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behaviours during a key developmental stage, the narrow focus must be considered
when interpreting the findings.

In conclusion, while the study provides valuable insights into adolescent
dietary behaviours in Irag, limitations such as the difficulty in collecting biological
samples, regional focus, and age-group specificity must be acknowledged. Future
research could address these issues by including broader geographic regions, other age
groups, and employing longitudinal designs to capture changes in dietary behaviours

over time.

58  Chapter Summary

This chapter provided a comprehensive discussion of the methods and results,
addressing the research objectives across the two phases of the study. In Phase I, the
study successfully translated and validated the Adolescent Food Parenting Practices
Questionnaire (AFPQ) and Beverage Intake Questionnaire (BEVQ) into Arabic for the
Iragi adolescent population, ensuring their cultural relevance. Phase 11 explored the
relationships between sociodemographic factors, food parenting practices, dietary
behaviors, physical activity, sedentary behavior, and anthropometric measurements,
with particular attention to the impact of obesity on cardiometabolic risk factors.

The discussion compared the study’s findings with existing literature, offering
insights into the unique health behaviors and challenges faced by Iraqi adolescents.
The study also highlighted the methodological challenges and limitations encountered,
such as the lower response rate for cardiometabolic testing. Despite these limitations,

the findings contribute valuable insights into adolescent health in Iraqg.
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CHAPTER 6

CONCLUSION AND FUTURE RECOMMENDATIONS

6.1 Introduction

This chapter provides a conclusion of the main findings of the study, presents
recommendations for future research, and discusses the contributions of the study to
the field of adolescent health, particularly in the context of Irag.
6.2  Conclusion

This study successfully identified the complex relationships between
sociodemographic factors, food parenting practices (FPP), dietary behaviours, sugar-
sweetened beverage (SSB) consumption, physical activity, sedentary behaviour, and
anthropometric measurements among Iragi adolescents, as well as the impact of
obesity on cardiometabolic risk factors. Employing a cross-sectional design and
culturally adapted, validated instruments namely, the Arabic versions of the
Adolescent Food Parenting Questionnaire (AFPQ-A) and the Beverage Intake
Questionnaire (BEVQ-A) the study significantly contributes to understanding
adolescent obesity and nutrition-related behaviours in this population. This study is
among the first to validate the AFPQ and BEVQ in Arabic and apply a path model to
adolescent obesity in Irag, thus filling a gap in culturally relevant health behavior
research in the region.

The findings demonstrated that the Arabic versions of the AFPQ-A and BEVQ-
A questionnaires are both valid and reliable for assessing food parenting practices and
beverage intake among Iragi adolescents. This has been confirmed through exploratory
factor analysis (EFA) and Cronbach's alpha values. Additionally, confirmatory factor
analysis (CFA) and construct reliability further validated their reliability. The Arabic
version of the BEVQ-A demonstrated stability over two time points, as evidenced by
test-retest reliability using the Intraclass Correlation Coefficient (ICC) and Bland-

Altman plot analysis.
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The findings confirmed that food parenting practices (FPP) significantly
influence adolescent dietary behaviours. Adolescents whose parents implemented
restrictive or controlling food practices were more likely to exhibit unhealthy eating
patterns, such as a preference for sugary drinks and high-calorie snacks. In contrast,
adolescents whose parents encouraged healthier eating through support and guidance
were more likely to follow balanced diets, which in turn were associated with healthier
anthropometric measurements. These findings align with existing literature that
highlighted the role of parenting in shaping adolescent dietary habits.

Additionally, sociodemographic factors such as family size, household income,
and urban versus rural living environments played a significant role in shaping
adolescent health outcomes. Adolescents from larger families or those with more
siblings demonstrated higher levels of physical activity and lower levels of sedentary
behavior, suggesting that family dynamics in larger households may encourage more
active lifestyles. In contrast, adolescents from urban areas exhibited higher levels of
sedentary behavior and were more likely to have higher BMI z-scores, possibly due to
greater exposure to sedentary entertainment options and increased access to unhealthy
food choices. These findings reflect notable lifestyle differences, with adolescents in
rural areas potentially engaging in more outdoor physical activities and following
healthier, traditional diets, while those in urban environments may face higher risks of
sedentary behavior and unhealthy dietary patterns.

The study also explored the relationship between physical activity and
sedentary behavior with adolescent anthropometric measurements. Adolescents who
engaged in regular physical activity were more likely to maintain a healthy weight,
while those who spent more time in sedentary activities, such as watching television
or using electronic devices, were more likely to be overweight or obese. The findings

support global evidence on the role of physical activity in combating obesity and
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underscore the need for public health initiatives that promote active lifestyles among
adolescents.

A significant finding of the study was the direct relationship between obesity
and cardiometabolic risk factors. Adolescents who were classified as overweight or
obese showed higher incidences of elevated blood pressure, abnormal lipid profiles
(such as high cholesterol levels), and impaired glycaemic control. These results are
particularly alarming, as they suggested that obesity in adolescence can lead to early
onset of cardiovascular diseases, type 2 diabetes, and other chronic health conditions.
The study adds to the growing body of evidence that highlights the urgent need to
address obesity at a young age to prevent long-term health complications.

Furthermore, the structural model developed in the study provided a clear
framework for understanding the interplay between the different variables. The model
showed both direct and indirect effects of food parenting practices and
sociodemographic factors on anthropometric measurements, with dietary behaviors
acting as a mediating variable. This comprehensive model serves as a valuable
resource for future research and intervention planning, highlighting the various
pathways that shape adolescent health behaviours and outcomes.

These findings provide empirical support for the application of the Ecological
Systems Theory in adolescent obesity research in the Middle Eastern context. They
also highlight key intervention points at the family and community levels that could
guide culturally appropriate obesity prevention strategies. The study’s hypotheses
were generally supported by the findings, with the research objective effectively
addressed within the Ecological Systems Theory framework. The confirmed
hypothesis—that adolescent overweight and obesity are influenced by individual,
familial, and environmental factors—aligned with the study’s aim to examine direct
and indirect path associations. Individual factors (e.g., sex), familial influences (e.g.,

FPP and parental weight), and environmental contexts (e.g., SES and school type) all

327



played interconnected roles in shaping adolescents’ behaviors and anthropometric
outcomes.

Overall, the findings of this study contribute significantly to the understanding
of adolescent health in Irag, a region where research on obesity and its related risk
factors is limited. By providing empirical evidence on the role of parenting,
socioeconomic factors, and lifestyle behaviors in shaping adolescent obesity and
related health risks, this study offers a foundation for developing targeted public health
interventions. These interventions could focus on promoting healthier food
environments at home, encouraging physical activity, and addressing the broader
social determinants of health to reduce the growing burden of adolescent obesity and
its associated health risks in Iraq.

In conclusion, the findings indicate that addressing obesity and its risk factors
in adolescence requires a multi-faceted approach in particular nutrition education for
children and adolescent that considers not only individual behaviours but also the
family environment and school environment. These findings align with international
evidence on the determinants of adolescent health and emphasize the need for
culturally tailored interventions in Iraq to improve adolescent health outcomes and
prevent future chronic diseases.

6.3  Recommendations for Future Research

Based on the limitations identified in this study, several avenues for future
research are recommended to enhance the understanding of adolescent dietary
behaviors, food parenting practices, and health outcomes, particularly in Irag.

A significant limitation of this study was the difficulty in collecting biological
data, especially blood samples, due to the parental consent issue. Future research
should explore strategies to improve participation in biochemical assessments. This
could include educational campaigns to inform parents and adolescents about the

importance of such data for understanding health outcomes, as well as investigating
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less invasive alternatives, such as saliva sampling or non-invasive glucose monitoring,
to increase participation and provide objective health indicators.

The cross-sectional design of this study limited the ability to observe changes
over time or establish causal relationships. Future studies should adopt longitudinal
designs to track how food parenting practices, dietary behaviors, and physical activity
evolve during critical developmental periods. Longitudinal data would also provide
insights into the long-term effects of adolescent dietary habits on anthropometric
measurements and cardiometabolic health, offering a clearer understanding of the
progression of obesity and related health risks into adulthood. Furthermore, it is
important to include nutrition education syllabus in the school curriculum in Iraq as
adolescents spent most of their time in school.

This study was limited to adolescents in Wasit Governorate, which restricted
the generalizability of its findings. Future research should aim to include a more
geographically diverse sample, representing both urban and rural areas across Iraq, to
capture a wider range of dietary behaviors behaviours including sugar sweetened
beverages (SSBs) intake and food parenting practices. Additionally, expanding the
sample to include different age groups, such as younger adolescents (ages 12-15) and
older adolescents (ages 19-21), would offer a more comprehensive picture of how
health behaviors evolve across adolescence.

While this study examined food parenting practices, dietary behaviours, and
sugar sweetened beverages (SSBs) intake, further research is needed to explore the
broader cultural and social factors that influence these behaviors. Understanding how
family traditions, peer influence, and social norms shape food choices and physical
activity levels in Iragi adolescents would provide critical insights for developing
culturally sensitive interventions through qualitative study. Additionally, exploring the
role of media and advertising in shaping dietary behaviours would be an important

area for future study.
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Future research should identify potential gender differences in how adolescents
respond to food parenting practices, dietary behaviors, and physical activity.
Investigating whether boys and girls experience different health outcomes based on
these practices would allow for the development of gender-specific health
interventions, ensuring that both male and female adolescents receive appropriate
support for maintaining healthy lifestyles.

Future research should assess the effectiveness of policy-level interventions to
improve adolescent health, including school nutrition programs, taxation on sugary
drinks, and restrictions on unhealthy food advertising. Evaluating these policies across
urban and rural areas would provide insights for implementing strategies to reduce
obesity and enhance adolescent health in Irag. Additionally, integrating physical
education and promoting sports activities in schools, alongside initiatives to reduce
screen time and encourage active breaks, could enhance physical activity levels. Future
studies should examine the impact of these interventions on reducing sedentary
behaviors and associated health risks.

Finally, Future research should employ longitudinal designs and multigroup
structural equation modeling (SEM) to explore causal pathways and compare findings
across diverse subgroups (e.g., urban vs. rural), while also investigating parental
dietary behavior as a potential mediator or moderator, and testing measurement
invariance to strengthen the validity and applicability of findings.

6.4  Contributions of the Study

The contributions of this study are multi-faceted and offer significant
advancements in understanding adolescent health, particularly within the context of
Iragi adolescents.

First, the study contributes to theoretical development by translating and
culturally adapting the Adolescent Food Parenting Questionnaire (AFPQ) and

Beverage Intake Questionnaire (BEVQ) into Arabic, providing validated tools to
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assess food parenting practices and dietary behaviors in Irag. This study is among the
first to validate the AFPQ and BEVQ in Arabic and apply a path model to adolescent
obesity in Iraq, thus filling a gap in culturally relevant health behavior research in the
region.

Second, the study develops a structural model that explains the relationships
among sociodemographic characteristics, food parenting practices, dietary behaviors,
physical activity, sedentary behavior, and anthropometric measurements in Iraqi
adolescents. This model highlights both direct and indirect pathways influencing
obesity and provides a comprehensive framework applicable to future studies in
similar cultural contexts.

Third, the study demonstrates that the proposed structural model offers
superior Goodness-of-Fit indices compared to alternative models, confirming its
effectiveness in explaining the complex relationships between the studied variables.
This validated model is a robust tool for understanding the factors contributing to
adolescent obesity in Irag and can be used to inform public health interventions.

Additionally, the research highlights the association of anthropometric
measurements with cardiometabolic risk factors among Iragi adolescents, examining
how anthropometric measurements correlates with lipid profiles, blood pressure, and
glycemic control. This contribution offers valuable insights into the long-term health
risks associated with adolescent obesity and the need for targeted interventions to
mitigate these risks.

Finally, as the first study of its kind in Iraq, it provides critical insights for
policy makers and public health organizations. The findings offer a deeper
understanding of adolescent obesity and related health behaviors, which can guide the
development of targeted interventions to improve nutrition, physical activity, and
overall health outcomes in Iragi adolescents, with potential implications for broader

public health strategies in similar regions.
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APPENDIX F: Table of Translation and Back Translation of the AFPQ.

Item
No.

Parent Version

Adolescent Version

Domain

(O) I educate my child about nutrition, for
example, talking about healthy and unhealthy
food.

QB Jasns e sl Jon il Cadiiy o 1 U1 (A)

(O) My parents educate me about
nutrition, for example, talking about
healthy and unhealthy food.

QB Jasms e sl e glall s el (A)

(B) I educate my child about nutrition, for (B) My parents educate me about
example, talking about healthy and unhealthy nutrition, for example talking about
food ’ healthy and unhealthy food.
(O) I explain why I have specific rules about (O) My parents explain why they have
cating to my child. ) specific rules about eating to me.
o Aaada¥) Ui g s s il g LTS (Jia caladall L A cilian g Jl S ¢ aladall gl Jsa
02 Al Aoaall e dabl) ciniy  AS
(B) I explain to my child why I have specific (B) My parents explain to me why they
rules about eating, such as having healthy have specific rules about eating, such
meals together and avoiding unhealthy as having healthy meals together and
foods. avoiding unhealthy foods
(O) There are always fruit and vegetables at (O) There are always fruit and
. vegetables at home for me to eat.
home for my children to eat. 3 LY Sy pm 4818 s 530 (A)
03 . Hualel LSl a8 )5 5 481 58 Lo llin (A) R =y HS
’ £ . .l
(B) There are always fruit and vegetables at . .
. (B) I always have fruits and veggies
home for my children to eat.
to eat at home.
(O) I sometimes give my child something to eat (O) My parents sometimes give me
as a distraction. something to eat as a distraction.
Adldae) Jia coelgly alSl Gt i dae§ Ulal (A)  Jia o JledY SV Gd gall 5 dasy Blal (A)
IS 38 g g e Al 3 o] AgSWN (o Aadad g il o s LT AgSWAY (e dadad il )
JJuad Juadl (8 38l
04 . . CcC
(B) Sometimes my parent gives me
(B) Sometimes I give my child something to something to eat to distract me, like
eat to distract them, like giving them a piece of giving me a piece of fruit while I am
fruit while they are studying to help them studying to help me rest and focus
rest and focus better. better.
(O) My parents give me feedback
(O) I give my child feedback related to their related to my eating habits, for
eating habits, for example, if my child eats too ~ example, if I eat too quickly or don’t
quickly or doesn’t eat enough vegetables. eat enough vegetables.
e gl il sl llaadle ikl 0 Ul (A) b il 3l cillaadle glall 5 ) otk (A)
05 Lo JSLY 5l 8 S Ao juw JSG ik 13 Q) G 51 508 Ao sy <SS JU) s e« JSY) AS
Dbadll e 5 Shadll e S L Jtad ol
(B) I give my child feedback related to their (B) My parents gave me feedback
eating habits. For example, if my child eats too  related to my eating habits. For
quickly or doesn’t eat enough vegetables. example, if I eat too quickly or don’t
eat enough vegetables.
(0) At home, my child can quickly eat (0) Athome, I can quickly eat
. vegetables as they are part of our daily
vegetables as they are part of our daily meals. meals
Ay 5 ol IS of bl e I3l B (A) S sl
" . - T L A U s il g puadd) JS) |
06 o o Al 415l o« el Wiy n e m gy S Bl e S (A) gy

A ) Aa gl 2
(B) Athome, my child can easily eat
vegetables because they are part of our daily

A Adabad) Jia cdge sl ila 5 e 5 3 LY
Aoy g JS g il
(B) Athome, I can easily eat
vegetables because they are part of our




Item

Parent Version

Adolescent Version Domain

No.
meals, like when they have salad served with  daily meals, like the salad served with
the main meal. every main meal.
(O) I sometimes give my child something to eat (0) My. parents sometimes give me
as a reward. somitj};}ng E‘oﬁea:t asa :ewar.d.
0 daki o S8 AL G ik el Ul (4) whﬁ;f ﬁ (A)
ERPRPEIRAIT NN e b b S
07 . . . : Ao piall Al g CC
(B) Sometimes I give my child something to (B) My parents some fimes ive me
eat as a reward, like a piece of cake after he / some th}i/np to eat 45 2 TEWar dg like a
his finishes his school assignments. . £ s
piece of cake after finishing my
school assignments.
(O) My parents let me snack if I want
(O) I let my children snack if he/she wants to. to.
08 I3 a1 13 Adga Ry Iy ikl e Ul (A) el a1 13 A6a Ao 0 glall s J e (A) - SS*
(B) I let my child snack if they want to. (B) My parents let me snack if I want
to.
(O) I discuss why it is important to eat fruit and gO) My parents dlsguss why it is
vegetables with my child. m}pfr&mt to eat fruit and vegetables
2S5l dpenl cosme ik e 2801 L withme. .
09 S R e b o ) R s e e a5 B (A) AS
: Gl g il
(B) I discuss with my child why it is important . o -
to cat fruit and vegetables (B) My parents discuss with me why it
is important to eat fruit and vegetables.
(O) My parents sometimes give me
(O) I sometimes give my child something to eat sgmethmg to cat when I do s.omethmg
L7 right. For example, when doing my
when they do something right, for example,
when doing homework homework.
(2 s Lo S sl e U U (4) 5 150 W50 Bt e s i ()
10 () aals eldl die JBd s e e STHERE TS i e B 6;){4\ CC
(B) I sometimes give my child something to eat (B) My parents sometimes give me
when he/she does something right, for example yp & :
when doing homework something to eat when I do something
' right. For example, when doing my
homework.
(O) I consciously eat vegetables or fruit when (0) My parents c.onscmusly cat
my child is around. Vegetables’ or fm{t whe?n I am around.
il (5 Lavie o 5 AW Laadll J sl Ul (A) L“;‘: iy 4*‘5! u‘n S Jt.... J_LUD\S\I” “*s\m‘.’ ,(A)i
4S) g} gf . Ut Adadead) U5 i | e o il > N Leglsti dia  Jlsall 2 058
11 sliall a.\AJ (_gé M}d‘ .FM‘ 4'.‘93 gﬁ Al }‘M 45‘3"'“ J‘ Mod
(B) I consciously eat vegetables or fruits when (B) My parents <':0nsc10us1vy cat
o . vegetables or fruits when I'm around,
my child is around, such as having fresh salad . .
or seasonal fruits during dinner like having fresh salad or seasonal
g ) fruits during dinner.
(O) T have clear rules about what my children (0) My parents have clear rules about
L7 what I can snack on, for example, one
can snack on, for example, one biscuit after ..
school biscuit aftir dschc.)ol. st oy
. . A . . P ..S Y b . JQ n - A
12 AT (Sl dpm Azl el S W (A) 70 dé:n JM;‘-_ i: A.ifs u(,u)s SS
A B 5 g Sy Aadad JUll Qo e 3888 3 8 Ao
5 s ke o . Al s Sl e
(B) I have clear rules about what my children (B) My parents have clear rules about
Lo what I can snack on for example 1
can snack on for example 1 biscuit after school. .
biscuit after school.
(O) I make sure my child does not snack just (O) My parents make sure I do not
13 before meals. snack just before meals. S

Gla gl J8 s daay Jslin Y ik of (e ST LT (A)
B ila At )

Gk Ay I Y i 0 1), 02 (A)
5 8e T ) i S U3




Item

No. Parent Version Adolescent Version Domain
(B) I make sure my child does not snack just (B) My parents make sure I do not
before meals. snack just before meals.
(O) I sometimes give my child a small snack as (O) My parents sometimes give me a
comfort. sma}l s.nac“k. as ?omfg)rt.‘ )
14 A s b ey il el Ul (o) S R Bl eR ()
gﬁ)e ; iﬁﬁii?;:;s t%.?;tmy child a small snack, (B) My parents sometimes give me a
) small snack like a bite-sized treat.
(O) My parents try to consciously set a
(O) I try to consciously set a good example good example when it comes to eating
when it comes to eating fruit and vegetables. fruit and vegetables.
15 ) Gley Ladie L 5538 e 50 o sS of Jslal Ul (A) gﬁmbﬁu;ﬁoié\%\jd}uﬂ(m Mod
ol g pmdll g AgSUall J iy il 5 pumdll s A8l J iy Y] ey Ladie
(B) I try to consciously set a good example (B) My parents try to consciously set a
when it comes to eating fruit and vegetables. good example when it comes to eating
fruit and vegetables.
(O) My parents have rules about when
(O) I have rules about when my child is I am allowed to eat snacks and how
allowed to eat snacks and how much. much.
16 Claa I J iy b ray e Jsn 20 8 G U(A) (S ans o) sl ol el 8 csall 5 530 (A) SS

Ao lade g 4dwdld)
(B) I have rules about when my child is
allowed to eat snacks and how much.

Lo laia g A4l il gl) J gl 48
(B) My parents have rules about when I
am allowed to eat snacks and how
much.

Note: O = Original English version item, A = Arabic version item, B = Back-translated English version item, Autonomy Support
= AS (X&) aed), Healthy Structure = HS (>=ll Jell), Coercive Control = CC (&l oSaill) Snack Structure = SS ((JS»
4a8al) wibia 5ll), Modelling = Mod (4a3ill), *Reversed item.



APPENDIX G: Table of Translation and Back Translation of the BEVQ.

Item No.

Beverage Questionnaire (BEVQ)

Title

(O) Kids Beverage Questionnaire (BEVQ)
JulaY) il g e il (A)
(B) Children's Beverage Questionnaire )

Instruction
S

(O) “For the past month, please indicate your intake for each beverage type by marking an “X” in the bubble for “how often” and * how much each
time”.
1. Indicate how often you drank the following beverages; for example, if you drank five glasses of water per week, mark 4-6 times per week.
2. Indicate the approximate amount of beverage you drank each time; for example, if you drank 1 cup of water each time, mark 1 cup under "how
much each time”. If XXX is applicable, indicate the specific type of beverage by marking an “X” in the bubble by the one used (i.e., type of nut milk).
3. When trying to estimate your intake throughout the day (i.e., water), think about the total amount you drink. For example, three times per day and
20 fl oz each time = 60 XXX fl oz per day. If you consume more than 60 fI oz per day, select “1 time per day” and write the TOTAL daily amount in
the last column.
4. Do not count beverages used in cooking or other preparations, such as milk in cereal.
5. Count milk/creamer added to tea and coffee in the tea or coffee with creamer beverage category, NOT in the milk categories; this includes non-
dairy creamer. Please XXX indicates the type of creamer (flavoured, plain, or sugar-free) and sweetener used by marking an “X” in the bubble by the
one used, if applicable."
%50 S (g oS5 515y oS 5 1 o e Al s G o s sl g 5 U8 RS 8LV o ¢ onball el DAS (A)
& 5] 3 e 6-4 Adle g ¢ Lo gl slad) (o ) ST 5 a3 13 ¢ Qi Qe e ¢ A0 Gl 5 i) L ) iyl 220 20a ]
a ¢ Galaiy XXX 13) 7% je S (8 oS a8 | Aadle puia ¢ 550 S (8 elal) e € T i 13 ¢ JUal s (e 0350 S (8 Ll Al il g pliall Ay il 4pasll 228 D
‘ (Ol sl G g 58 (gf) Anatiosall dal s J (o858 (39X e Adle s ok e St G e g 58 Y
JS (4 AL e (1 53kle 59 Jalay Le) Al a5l 20 5 psall (8 Sl e 3 ¢ JUal) o (e Ly ) Adlaa ) dpasll (8 S8 (el (gl) ¢ o) Jlae o @l a5 A lae 2 3
ol (g3 5 5e 1 2038 ey S sudl (g (1 3iklke 1774 Jalay Le) Al i 51 60 (1o ST el i€ 1) G o Jiladl (e (1500 1774 Jalay L) Alilas A sl XXX 60 = 51
oY) 2 geall el il Mea) iS1 5
saall A culall Jia e g AY) @l paniial ol edall L Aeadiiall il il i Y 4
S LEY) XXX o) e 4l Jadiy 13 5 ¢ Colall il 8 Gy ¢ b€l g piall o 5 5g8ll ol (SLEN 2 85 sqil) 5 gLl ) ddlimall 4o / sl s 5
» iSan elld S 13 ¢ Rariiinaal) 2a 5 J a3l 3 X7 e Adle iy ok e Aaddiusall cildaall s (Sl e A i sole ¢ 46K a S e g i
(B) “Over the past month, please indicate the amount for each beverage type by marking the “X” in the circle for “how many times” and “ how much
each time”.@
1. Indicate how many times you drank the following beverages; for example, if you drink five glasses of water a week, mark 4-6 times per week.




2. Indicate the approximate amount of beverage you drank at a time; for example, if you drank one glass of water each time, Mark 1 glass under “how
many each time”. If XXX applies, indicate the specific type of beverage by marking the “X” in the circle by the one used (i.e. type of nut milk).

3. When trying to estimate your intake throughout the day (i.e. water), think about the total amount you drink. For example, three times per day and
20 1 0z (equal to 591 milliliters) of liquid each time = 60 XXX fl oz (equal to 1774 milliliters) of liquid per day. If you consume more than 60 fl oz
(equal to 1774 milliliters) of liquid per day, select “1 time per day” and write the TOTAL daily amount in the last column. ®

4. Do not count beverages used in cooking or other preparations, such as milk in cereals.

5. Calculate the milk/creamer added to tea and coffee in the category of tea or coffee with creamer drinks and not in the categories of milk; this
includes non-dairy creamer. Please XXX indicates the type of Creamer (flavoured, plain or sugar-free) and sweetener used by marking the “X” in the
circle by the one used, if applicable.”

How often (mark one) How much each time (mark one)
Never or Less 8floz | 12floz | 16 floz | 20 floz | > 20 fl oz
- - 1 1 3
o lfzss than 1 1 time 2 3 4 6 1 time | 2+ 3+ than (1 (1% 2 2% (specify
©O) time per | .. times times or times fimes 6 fl oz | cup) cups) cups) cups) TOTAL
week p K per per 1(31 q 4 (Ya daily
(go to next wee week week ay perday | per day cup) amount)
beverage)
. saa) 5 Adle) 5 e IS A oS ] (323) 5 4dle ) 5 50 oS __®»
592 e sS) | 592 473 355 237 177 e 2 asdl JA £ o) A e JBf 1
1) sila 3 2)Al | 2) sl 3 DAk | 1)l 3/4) Al + 3|+ 2] 185 4-6 2-3 | sl @81
Haall Aaa) | (8172 | (@88 (@172 | (8 (CX Gl e <l e Sl e Gl e g s
(X (A
g pdall
)
How many times (mark one) How much each time (mark one)
Per week © Per day ® Less 237 473 592 More than 592
Never or less than ML ML (2 | ML (2 | ML(specify
(B) than 1 time a 177 a 355 cups) and the total daily
week (go to . 2-3 4-6 . + 2|+ 3 | ML cup) | ML (1 2/1 amount)
I time | . . I time | . .
the next times times times times (3/4 and cups)
beverage) Cup) 1/2
cups)




Continued for Table of Translation and Back Translation of the BEVQ.

Item
No.

Beverage Questionnaire (BEVQ)

01

(O) Water or unsweetened sparkling water
Wl (A)

(B) Water ® and)

02

(O) 100% Fruit Juice.
2100 g )t 4S) b yuac (A)
(B) Fresh fruit juice 100%.®

03

(O) Sweetened Juice Beverage/Drink (Fruit punch, juice cocktail, Sunny Delight,
Capri Sun).

) S g e e pmae (Cu pd i dae s e / dae aas gl (A)
(B) Sweetened Juice Beverage/ local Drink: Sherbet, Tamarind Juice, Shirbat
Zabib). ® and9)

04

(O) Whole Milk: red cap, Reduced Fat Milk 2%: purple cap, or Chocolate Milk.
LY}S}J&_\:\B}\ ¢ g;’\);‘)‘ ot 72 (u».ﬂ\d:\ﬁu_gl; ¢ )A;\ el :(uu_ﬂ\ JLlS sl (A)
(B)Whole milk: red cap, low-fat milk 2%: Purple Cap, or chocolate milk.

05

(O) Low Fat 1%: green cap, Fat-Free/Skim Milk: light blue cap, Buttermilk or Soy
Milk.

Lgeall s ol al ¢ il (350 oS el A/ anadl) (g0 A Gl ¢ umdl ellag 7] anedl) Q8 (A)
(B) Low-fat 1%: green cap, Fat-Free/Skim Milk: light blue cup, yogurt or soy milk.®

06

(O) Nut Milk (almond, cashew, coconut)
o Flavored, Original, or Plain
o Unsweetened
(26l Ssa ¢ salslle S5l Ssall culs (A)
gle 5 Jdal fasia o
e o
(B) Nut milk (almond, cashew, coconut)
o) Flavored, original, or Plain
o Unsweetened

07

(O) Soft Drinks, Regular
Aaalall 4 el il il (A)
(B) Regular Soft Drinks ®

08

(O) Energy, and Sports Drinks, Regular (Red Bull, Gatorade, Powerade)

(0sb s eGaomn sk oadli (B ) Aalall dAaly )l 5 A8l b5 e (A)
(B) Regular Energy, and Sports Drinks (Red Bull, TIGER, Power Horse, Blue
Power). ®-ando)

09

(O) Diet or Artificially Sweetened Soft Drinks, Energy, and Sports Drinks (Diet Coke,

Crystal Light, artificially sweetened sparkling water, Sugar-Free or Total Zero Red

Bull, Powerade Zero).

5000 i euly o) Aualy M1 5 AUl il g a5 e lia 33l 4 ) il i)l culall (A)
(S s oo sk S

(B) Diet or Artificially Sweetened Carbonated Drinks, Energy and Sports Drinks)

Pepsi diet, Red Bull ZERO SUGAR, Power Horse zero sugar). ®

10

(O) Sweet Tea (with sugar)
(Sl sla gL (A)
(B) Sweet Tea (with sugar)

11

(O) Tea or Coffee, black (no creamer or milk)
o Sugar




o Artificial Sweetener

o N/A
(s sl (e ) 33la 3568 5l 5L3 (A)
S0
LelhaYl idatl o
ghe o
(B) Black Tea or Coffee (no creamer or milk)
o Sugar
o Artificial Sweetener
o N/A
(O) Tea or Coffee (w/ milk, and/ or creamer)
o Sugar
o Artificial Sweetener
o N/A
Milk, and/ or creamer
o Milk
o Half, and Half or Cream
o N/A
Creamer:
o Flav.
o plain

o Sugar-Free. ; :
(Uae 5/ 5l 2a) Bogd o) sLS (A)

Ao
AclibaWddadll o
chie 2 o
sana 5l /5l
sl o
12 ?:\)S ji (Laiglaal o
che 2 o
i S
K o
3l o
Sl e & o
(B) Tea or Coffee (with milk, and/ or creamer)
o Sugar
o Artificial Sweetener
o N/A
Milk, and/ or creamer
o Milk
o Half, and Half or Cream
o N/A
Creamer:
o Flav.
o plain

o Sugar-Free.

Note: O = Original English version item, A = Arabic version item, B = Back-translated English version item. a = translator
modification, b = experts’ modification, ¢ = adolescent modification.



Frequency

Frequency

Frequency

APPENDIX H: Normality Assumption checking for paired t test (BEVQ)
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APPENDIX I : Table of Socio-Economic Status (SES) Scale

Score
Item Description

Male Female

Skilled professional or senior managerial occupations
(e.g. company manager, dentist, engineer, high-level

25 25 administrative official, IT professional, judge, lawyer,
pharmacist, university lecturer, veterinarian)
Skilled manual and non-manual occupations (e.g.
clerk, customer services employee, nurse, technician —
Occupation 7 17 electrical or mechanical technician). Associate
of Father professional occupations (e.g. accountant, actor,
athlete, commissioned military and police officer,
(Double) journalist, medical assistant, cleric, teacher, translator)
Unskilled manual occupations (e.g. cleaner, gardener,
housekeeper, labourer, shoe mender, street vendor).
9 9 Semi-skilled manual occupations (e.g. baker, barber,
blacksmith, builder, butcher, carpenter, cook, driver,
farmer, fitter, goldsmith, midwife, plumber,
policeman, soldier, shop owner, tailor)
0 0 Illiterate
5 5 Read, and write
Level of .
Edu. 10 10 Primary graduate
(Double) 15 15 intermediate graduate
20 20 Secondary graduate
25 25 College Graduate
Crowding 25 -2 (up to)
index 17 -4 (upto)
(Single) 9 >4
25 Owns a house, a car, and all of the household assets.
Property 17 The house is rented, with or without a car, and most of
the household assets.
(Single)
9 The house is shared with another family, no car and

some of the household assets.




APPENDIX J: Questionnaire for Phase Il (English Version)

Aeex

Serial No. 001 Date of the interview: / / (dd/mm/yy)

Section A: Sociodemographic Variables

1. Gender: Boy I:I Girl I:l

2.  Dateofbirth: ... YA S Day/month/year

3. Schoolname: .,

4. School type: Governmental I:I Private I:I
5. Family residence: Urban I:I Rural I:I

6.  Housing condition: Rent I:l Owner I:I Share I:l

7. Number of family members (living together):  ..............

8. Number of rooms in the house: I:I Except for the bathroom and kitchen

9.  Total monthly income: ... Iraqi Dinar

10. Do your family have a car: I:I No I:I Yes

11. Number of siblings ~ ..................

12. Educational level (father) 0. My mom 1 . Primary school Intermediate graduate .2
graduate or can read
I:I and write
13.  Educational level (mother): High school .3 Institute graduate .4 Bachelor’s degree .5
I:I graduate graduate
Master’s .6 PhD graduate .7
graduate

14. Father's occupation: .............coeeveneninnnnnn.
15. Mother's occupation:............coeoeveenenennnnnnn.



Section B1: The Adolescent Food Parenting
Questionnaire

Please read the following statements and check the boxes that are most relevant to your parent's eating
behavior at home.

No.

Adolescent Version

Disagree

Slightly
disagree

Impartial

Slightly
agree

Agree

01

My parents educate me about nutrition, for
example, talking about healthy and unhealthy
food.

02

My parents explain to me why they have specific
rules about eating, such as having healthy meals
together and avoiding unhealthy foods

03

I always have fruits and veggies to eat at home.

04

Sometimes my parent gives me something to eat
to distract me, like giving me a piece of fruit
while I am studying to help me rest and focus
better.

05

My parents gave me feedback related to my
eating habits. For example, if [ eat too quickly or
don’t eat enough vegetables.

06

At home, I can easily eat vegetables because they
are part of our daily meals, like the salad served
with every main meal.

07

My parents sometimes give me something to eat
as a reward, like a piece of cake after finishing
my school assignments.

08

My parents let me snack if [ want to.

09

My parents discuss with me why it is important to
eat fruit and vegetables.

10

My parents sometimes give me something to eat
when I do something right. For example, when
doing my homework.

11

My parents consciously eat vegetables or fruits
when I'm around, like having fresh salad or
seasonal fruits during dinner.

12

My parents have clear rules about what I can
snack on for example 1 biscuit after school.

My parents make sure I do not snack just before
meals.

My parents sometimes give me a small snack like
a bite-sized treat.

My parents try to consciously set a good example
when it comes to eating fruit and vegetables.

My parents have rules about when I am allowed
to eat snacks and how much.




Section C: Adolescent dietary behaviors

1. During the past 30 days, how often did you eat breakfast?
Never.

Rarely.

Some days.

Most days.

. Everyday.

2. What is the main reason you do not eat breakfast?

PwNE O

. | always eat breakfast.

. 1 do not have time for breakfast.

. 1 do not feel hungry.

. There is not always prepared breakfast meal in my home.
3. How many days do you eat lunch during the week?
Never.

One day.

Two days.

Three days.

Four days.

. Five days and more.

4. How many days do you eat dinner during the week?
Never.

One day.

Two days.

Three days.

Four days.
Five days and more.

UAWNPOTAONE

UhwN PO

5. How many snacks (e.g. fatayer, sandwich, chips, etc.) do you usually have per day?

0. Never.
1. | eat snacks, but not daily.

2. One.

3. Two.

4. Three.

5. Four.

6. More than four times.

6. How many times do you eat fruits per day?

0. Never.
1. I eat fruits, but not daily.
2. One.
3. Two.
4. Three.
5. Four.
6. More than four times.
7. How many times do you eat vegetables (e.g. salad, vegetable stew, molokhiya, etc.) per
day?

0. Never.

1. | eat vegetables, but not daily.
2. One.

3. Two.

4. Three.



5. Four.
6. More than four times.

8.How many times do you drink carbonated beverages (e.g. Pepsi, Coke, 7-Up, Miranda, etc.)
per day?

0. Never.

1. I drink carbonated beverages, but not daily.
2. One.

3. Two.

4. Three.

5. Four.

6. More than four times.

9.How many times do you drink energy drinks (e.g. Red Bull, Power Horse, etc.) per day?

0. Never.

1. I drink energy drinks, but not daily.
2. One.

3. Two.

4, Three.

5. Four.

6. More than four times.

10. How many times do you consume milk or milk products (e.g. yogurt, cheese, labnah,
etc.) per day?

0. Never.
1. 1 consume milk products, but not daily.

2. One.

3. Two.

4. Three.

5. Four.

6. More than four times.

11. During the past 7 days, on how many days did you eat fast food (e.g. burger, shawarma,
pizza, etc.) from a fast food restaurant such as Mac, KFC, Herfy, Albaik etc.?

. Never.
. 1 day.
. 2 days.
. 3 days.
. 4 days.
. 5 days.
. 6 days.
7. Daily.
12. During the past 30 days, did you eat less food, fewer calories, or foods low in fat to lose
weight?
1) Yes.

o o1~ WNPEFE O

2) No.

13. During your school years, were you taught in any of your classes the
benefits of healthy eating such as the benefits of eating fruits,
vegetables and milk or milk products?



14.

15.

16.

17.

1) Yes.

2) No.

During your school years, were you taught in any of your
classes the health risks of eating fast food from restaurants?

1) Yes.

2) No.

During your school years, were you taught in any of your
classes the health risks of drinking carbonated beverages?

1) Yes.

2) No.

During your school years, were you taught in any of your
classes the health risks of drinking energy drinks?

1) Yes.

2) No.

Do you think students need more health education regarding
healthy diet?

1) VYes.

2) No.



S

—
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i_/Section D: Children's Beverage Questionnaire

P

[

"Over the past month, please indicate the amount for each beverage type by marking the "X" in the circle for "how many times"

and " how much each time".(a)

1 .Indicate how many times you drank the following beverages; for example, if you drink five glasses of water a week, mark 4-6

times per week.

2 .Indicate the approximate amount of beverage you drank at a time; for example, if you drank one glass of water each time,
Mark 1 glass under "how many each time". If XXX applies, indicate the specific type of beverage by marking the "X" in the

circle by the one used (i.e. type of nut milk).

3 .When trying to estimate your intake throughout the day (i.e. water), think about the total amount you drink. For example, three
times per day and 20 fl oz (equal to 591 milliliters) of liquid each time = 60 XXX fl oz (equal to 1774 milliliters) of liquid per
day. If you consume more than 60 fl oz (equal to 1774 milliliters) of liquid per day, select "1 time per day" and write the TOTAL

daily amount in the last column. (a)

4 .Do not count beverages used in cooking or other preparations, such as milk in cereals.

5 .Calculate the milk/creamer added to tea and coffee in the category of tea or coffee with creamer drinks and not in the
categories of milk; this includes non-dairy creamer. Please XXX indicates the type of Creamer (flavoured, plain or sugar-free)
and sweetener used by marking the "X" in the circle by the one used, if applicable".

How many times (check one)

How much each time (tick one)

during the

o .
o K During the day ~ S 2
= nee a |l [=¥ . ©

. 2 ~ | ~
Type of drink P SEn. ENS 3| 52
N o | = o a o o 2
5 5| 3| N | 5| XNX| gE
S ~|lal S| —-l&lElE &= B8] s
o C (o] <t = = g
= < <
zZ ~ ~ o
water
fresh fruit juice %100.

Sweetened Juice Beverage/ local
Drink: Sherbet, Tamarind Juice,
Shirbat Zabib).

Whole milk: red cap, low-fat milk
2%: Purple Cap, or chocolate milk.

Low-fat 1%: green cap, Fat-
Free/Skim Milk: light blue cup,
yogurt or soy milk.

Nut milk (almond, cashew, coconut)
o Flavored, original, or Plain
o Unsweetened

Regular soft drinks

Regular Energy, and Sports Drinks
(Red Bull, TIGER, Power Horse,
Blue Power).

Diet or Artificially Sweetened
Carbonated Drinks, Energy and
Sports Drinks) Pepsi diet, Red Bull
ZERO SUGAR, Power Horse zero
sugar).

Sweet tea (with sugar)

Tea or coffee, black (no creamer or
milk)

Osugar

OArtificial sweetener

O N/A

Tea or Coffee (with milk, and/ or
creamer)
o Sugar
o Artificial Sweetener
o N/A
Milk, and/ or creamer
o Milk
o Half, and Half or Cream
o N/A
Creamer:
o Flav.
o plain
o Sugar-Free.

Rather




Section E: Physical activity

—

We are trying to find out your physical activity level from the last 7 days (in the last week). This includes sports
,that make you sweat or make your legs feel tired, or games that make you breathe hard, such as jumping, running
.climbing, and others

to remember:
a  There are no right or wrong answers - this is not a test
b Please answer all questions as truthfully and accurately as you can

How often Questions
More 6-5 4-3 2-1 no | 1. Physical activity in your free time: Have you
than 7 times times times done any of the following activities in the past 7
times days (last week)? If yes, how often? (Select only

.(one option

a  Jumping rope

b  Taggame

¢  Chairs game

d Dancing in ways
Pull the rope

f  Snowshoeing

g  Walking for exercise

h  Hide and seek

i Jogging or running

j  Fitness exercises

k  Swimming

| Dance

m soccer

n  basketball

0 volleyball

p bike
0 ceeeererreereereeeeeeeeeeeeeeeenenn: Other
[ e e eeeeeeeeeene e Other

2. During the past seven days, during physical activity classes, how many times did you engage in
high-intensity physical activity (playing vigorously, running, jumping, throwing)? (Check just one.)

a Idonot do sports activity
b Very difficult

C  sometimes

d Very often

e always




3.During the past seven days, what did you do most of your time resting? (Check only one).

® O 0O T

I sat (talking, reading, doing my homework)
I stood or walked around the place

I ran or played very little

I ran Or played a little

I ran I played strong most of the time

4. During the past seven days, what did you usually do at lunch (besides eating lunch) (Check only

(one.

® O 0O T

I sat (talking, reading, doing my homework)
I stood or walked around the place

I ran or played very little

I ran I played a little

I ran I played it Power most of the time

5. During the past seven days, on how many days did you exercise, dance, or play and were very
active right after school (check only one).

®© O O T o

nothing

Once last week

or 3 times in the last week
times in the last week
times in the last week 5

6. During the past seven days, how many times did you exercise, dance, or play games in which you
were very active in the evening? (check only one)

»oo0 o

nothing

Once last week

Or 3 times in the last week
Or 5 last week

or 7 times in the last week 6

7.During the past weekend, how many times did you exercise, dance or play games and7. were
very active? (check only one)

a
b.
c.
d
e

except one thing
time 1

times 3 -

times 5 -

times or more 6

8. Which of the following best describes the past seven days for you? Read all five statements
before deciding on the one answer that best describes you

a.
b.

I spent all or most of my free time doing activities that involved little physical effort
:Sometimes (1-2 times in the last week) I did physical activities in my free time (eg
(played sports, ran, swam, rode a bike, did fitness exercises

Often (3-4 times in the past week) I do physical activities in my free time

Often (5-6 times in the last week) I do physical activities in my spare time

Very often (7 or more times in the past week) I engage in physical activities in my free
time




9. Determine the number of times you engaged in physical activity, such as (exercise ,games

dancing, or any other physical activity) during the past week.

Very often mostly

middle

a little

no

week days

Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

10. Have you been sick in the past week, or has something prevented you from doin your normal

physical activities? (tick one)

O Yes
O no

If yes, what He blocked you?




Section F: Sedentary behaviours

—

Now, some questions about sedentary activities
Generally, you have about 8 hours of free time before and after school, some of which is spent sitting and you
. may be able to do multiple activities at the same time ( such as playing with smartphones in front of the TV)

. So please estimate the amount of time spent on each activity by the total time spent doing the activities
Think about a typical school week, and write down how long you spend doing the following activities before and
.after school each day. Leave the space blank if you don't do this activity

Sunday Monday Tuesday Wednesday Thursday
Activities/time
duration

minutes | hour | minutes | hour | minutes | hour | minutes | hour | minutes | hour

Watching TV

Watch
videos/DVDs
(DVD)

Use the
computer for
fun

Play on your
smartphone or
iPad

Play computer
or video
games
,Nintendo)
,Xbox
,PlayStation
(Wi

Using the
computer to do
homework

Doing
homework
without using a
computer

Reading for
pleasure

the study

Travel
(car/bus/train)

Practicing
crafts or
hobbies

Chat with
friends / on the
phone / relax

Play/play a
musical
instrument




Generally, you have about 16 hours of free time before and after school, some of which is spent
sitting and you may be able to do multiple activities at the same time ( such as playing with
. (smartphones in front of the TV

So please estimate the amount of time spent on each activity by the total time spent doing the
activities

Think about a typical school week, and write down how long you spend doing the following activities
.before and after school each day. Leave the space blank if you do not do this activity

Friday Saturday

Activities/time duration minutes hour minutes hour

Watching TV

Watch videos/DVDs

Use the computer for fun

Play on your smartphone or iPad

,Play computer or video games (Nintendo, Xbox
(PlayStation, Wii

Using the computer to do homework

Doing homework without using a computer

Reading for fun

the study

Travel (car/bus/train)

Practicing crafts or hobbies

Chat mode with friends / on the phone / relax

Play/play a musical instrument

Going to the mosque to perform prayers




Section I: Anthropometric measurements

Adolescent Father Mother

Weight (kg)

Height (cm)

Waist circumference (cm)

Hip circumference (cm)

Section H: Biochemical profile tests

Systolic Blood Pressure (BP) mmHg =

Diastolic Blood Pressure (BP) mmHg =

Fasting Blood Sugar (FBS) mmol/L =

Cholesterol mg/dl =

Triglycerides mg/dl =

Low-Density Lipoprotein (LDL) mg/dl =

Very Low-Density Lipoprotein (VLDL) mg/dl =

High-Density Lipoprotein (HDL) mg/dl =

Fasting Serum Insulin (mU /L) =

Homeostatic Model Assessment of Insulin Resistance (HOMA-IR) =

mmHg = millimeters of mercury, mg/dl = milligram per deciliter,
mmol/L (millimoles per liter ), and mU /L (milliunits per liter )

This is the end of the questionnaire, thank you for participating.



Section B2: The Adolescent Food Parenting
Questionnaire

Participant: Father I:l Mother |:| Serial No. of adolescent: 001
Age; ........

Anthropometric measurements for parent:

Weight height

................ KG PR PPPRPRRN o3 o Father
................ KG e, Mother

Please read the following statements and check the boxes that are most relevant to your child's eating
behavior at home.

No. | Parent version Disagree S}ightly Impartial Slightly Agree
disagree agree
01 | I educate my child about nutrition, for
example, talking about healthy and unhealthy
food.
02 | | explain to my child why I have specific

rules about eating, such as having healthy
meals together and avoiding unhealthy foods.

03 | There are always fruit and vegetables at home
for my children to eat.

04 | Sometimes | give my child something to eat
to distract them, like giving them a piece of
fruit while they are studying to help them rest
and focus better.

05 | I give my child feedback related to their
eating habits. For example, if my child eats
too quickly or doesn’t eat enough vegetables.

06 | At home, my child can easily eat vegetables
because they are part of our daily meals, like
when they have salad served with the main
meal.

07 | Sometimes | give my child something to eat
as a reward, like a piece of cake after he / his
finishes his school assignments.

08 | I let my child snack if they want to.

09 | I discuss with my child why it is important to
eat fruit and vegetables.

10 | | sometimes give my child something to eat
when he/she does something right, for
example when doing homework.

11 | I consciously eat vegetables or fruits when
my child is around, such as having fresh salad
or seasonal fruits during dinner.

12 | I have clear rules about what my children can
snack on for example 1 biscuit after school.

13 | I make sure my child does not snack just
before meals.

14 | I sometimes give my child a small snack, like
a bite-sized treat.

15 | Itry to consciously set a good example when
it comes to eating fruit and vegetables.

16 | I have rules about when my child is allowed
to eat snacks and how much.




APPENDIX K : Questionnaire for Phase Il (Arabic Version)
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Alavall uliall 13 andl

Adolescent Father Mother

Weight (kg)

Height (cm)

Waist circumference (cm)

Hip circumference (cm)

:\.U.u;d\ Glia gadll 2 (a.uﬁ\

Systolic Blood Pressure (B.P) mmHg =

Diastolic Blood Pressure (B.P) mmHg =

Fasting Blood Sugar (FBS) mmol/L =

Cholesterol mg/dl =

Triglycerides mg/dl =

Low-Density Lipoprotein (LDL) mg/dl =

Very Low-Density Lipoprotein (VLDL) mg/dl =

High-Density Lipoprotein (HDL) mg/dl =

Fasting Serum Insulin (mU/L) =

Homeostatic Model Assessment of Insulin Resistance (HOMA-IR) =

mmHg = millimeters of mercury, mg/dl = milligram per deciliter,
mmol/L (millimoles per liter), and mU/L (milliunits per liter)

This is the end of the questionnaire, thank you for participating.
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APPENDIX L: Evidence of communication (permission to use dietary behavior)

Re: questionnaire tool

Ibrahim A <i.alasqgah@gmail.com>
Thu 1/26/2023 11:45 PM
To:Al Kinani Abbas Ali Abdulhasan <abbas.phn@student.usm.my>

B 1 attachments (84 KB)
Final Survey.pdf;

Dear Dr Abbas
Assalam alaykum, please find attached the survey we used in our studies which three categories one of for dietary behaviour.

Regards
Ibrahim

On Thu, 26 Jan 2023 at 12:42 pm, Al Kinani Abbas Ali Abdulhasan <abbas.phn@student.usm.my> wrote:
Dear Dr. Ibrahim Alasgah
My name is Abbas Ali A. AL-Kinani, . Student at the university of science Malaysia (USM) in the PhD
program in public health epidemiology. My research interest focuses on "Adolescent Food
Behaviour," | came across your interesting article published in 2021,' Dietary Behavior of
Adolescents in the Qassim Region, Saudi Arabia: A Comparison between Cities with and without
the Healthy Cities Program. | would be grateful if you agreed to use your questionnaire tool for our
study, and we would not share this with any other parties.

Best regards

Abbas Alkinani



APPENDIX M Evidence of communication (permission to use physical activity
and sedentary behaviors)

au>gi dlel: Questionnaire Tool ( Arabic Version )

&3 juc <abeer-ahmad-b@hotmail.com>
Thu 2/2/2023 6:35 AM
To:Al Kinani Abbas Ali Abdulhasan <abbas.phn@student.usm.my>

In our research, this questionnaire is considered for physical activity and sedentary behavior
variables. You are welcome to contact us if you have other variables

and would like to obtain the Arabic version

With Regards,
Abeer Bahathig

<Al Kinani Abbas Ali Abdulhasan <abbas.phn@student.usm.my :oe
¢ 05:09 1444/ /10 LY @3

<abeer-ahmad-b@hotmail.com> 33>b s 1)

Re: Questionnaire Tool ( Arabic Version ) :ggs gl

Alkumalsalam
Thank so much dear Dr. Abeer Bahathig
I wish you all the best in your scientific career.

jazakum allah khayran

From: 33>L uc <abeer-ahmad-b@hotmail.com>

Sent: Wednesday, February 1, 2023 9:45:50 PM

To: Al Kinani Abbas Ali Abdulhasan <abbas.phn@student.usm.my>
Subject: 4.>55 s5lc): Questionnaire Tool ( Arabic Virtion )

Al Salam Alikom Warahmatu Allah Wabarakatuh
The required questionnaire is attached

With best wishes for success, please do not hesitate to contact me if you have any questions

With Regards,
Abeer Bahathig

<Al Kinani Abbas Ali Abdulhasan <abbas.phn@student.usm.my :e

¢ 06:58 1444/2/08 iy o3

abeer-ahmad-b@hotmail.com <abeer-ahmad-b@hotmail.com>; n_husna@upm.edu.my :J!
<n_husna@upm.edu.my>; hazizi@upm.edu.my <hazizi@upm.edu.my>; norbaizura@upm.edu.my
<<norbaizura@upm.edu.my>; Mahaaessam82@gmail.com <Mahaaessam82@gmail.com
<rohanajalil@usm.my <rohanajalil@usm.my :dsewd

Questionnaire Tool ( Arabic Virtion ) :g g+ 5eJ!

Dear Dr. Abeer Ahmad Bahathig

My name is Abbas Ali A. AL-Kinani, student at the University of Science Malaysia (USM) in the PhD
program in public health epidemiology. My research interest focuses on "Physical Activity and
Sedentary Behavior Among Iraqi Adolescents" | came across your interesting article published in
2021," Relationship between Physical Activity, Sedentary Behavior, and Anthropometric
Measurements among Saudi Female Adolescents: A Cross-Sectional Study. | would be grateful if you



APPENDIX N: Table Sample Size Calculation for Objective 3 in Phase Il Based
on Single Proportion and Mean Estimation

Variable Source P N N+10 %

Adolescent dietary behaviour

a. The proportion of daily dietary item consumption:

(Musaiger, Al-Mufty, and Al-  0.48 384 427
Hazzaa, 2014) 0.36¢ 355 395
b

Breakfast (Kareem, and Abdul, 2015) 8;; ézj g;i
(Thabit, and Mohammed, 2012)  0.20>a% 246 274
(Musaiger, Al-Mufty, and Al- 0.46° 282 425
Vegetables gHazzaa, 2011) 0.62¢ 363 404
(Musaiger, Al-Mufty, and Al-  0.24° 281 313
Fruits Hazzaa, 2014) 0.46¢ 282 425
(Kareem, and Abdul, 2015) 0.17° 217 242
0.31¢ 329 366
Milk (Musaiger, Al-Mufty, and Al-  0.37° 359 399
Hazzaa, 2014) 0.35¢ 350 389

b. The proportion of dietary consumption ranges from 3/ weekly to daily.
Sugar-sweetened drinks (Musaiger, Al-Mufty, and Al-  0.67° 340 378
consumption Hazzaa, 2014) 0.602 369 410
(Thabit, and Mohammed, 2012)  0.27>d 303 337
(Musaiger, Al-Mufty, and Al-  0.37° 359 399
Hazzaa, 2014) 0.25¢ 289 322

Fast food consumption

b
(Kareem, and Abdul, 2015) 85; 17633 18822
(Thabit, and Mohammed, 2012)  0.22>d 264 294
. . Musaiger, Al-Mufty, and Al-  0.51° 384 427
French frieslpotato chips ( gHazzaa, 20 11) 0.65¢ 350 389
consumption (Thabit, and Mohammed, 2012) ~ 0.36"™% 355 395
Energy drinks (Musaiger, Al-Mufty, and Al- 0.06° 87 97
consumption Hazzaa, 2014) 0.038 45 50
Physical activity level
(Shwaish et al., 2023) 0.43>ade 377 419
(Mahmmod, and Al-Diwan, 0.65° 350 389
2022) 0.92¢ 110 123
(Musaiger, Al-Mufty, and Al-  0.30° 323 323
Physical inactivity Hazzaa, 2014) 0.69¢ 329 366
(Hassan, and Ma’ala, 2013) 0.87>ande 174 194
(World Health Organization, 0.75° 289 322
2012) 0.86¢ 186 207
(Wahid, 2012) 0.75¢ 289 322
(Thabit, and Mohammed, 2012) 046" 382 425
Sedentary behaviour
(Musaiger, Al-Mufty, and Al- 0.82° 227 253
Sedentary behaviour Hazzaa, 2014) 0.64% 395 395
(Shwaish et al., 2023) 0.80%>de 246 274
(Al-jaff, 2016) 0.76>md 28] 313
BMI
. 38.1° 363 404
Overweight 41.6¢ 374 416
Obesity (WHO, 2022¢) 14.9° 195 217
22.2¢ 266 296
; b, andg
Oty €1 (Shwaish et al., 2023) P 284



Variable Source P N N+10 %
(Abbas, Neamat, and Falah, b, andg
2021) 0.32 334 367
. . . b
Overweight and obesity (Al-ani, Al-ani, and Al-hadeethi, 0.24 281 309
2021) 0.29¢ 317 349
. 0.51° 384 422
(Baghdadi, 2021) 0.24¢ 281 309
Hypertriton

Systolic BP . . 0.05b ande 73 82
Dyiastohc BP (Qadir, and M. Weli, 2023) 0.08%ads 114 127

Biochemical parameters ©
TC (mg/dl) 8.564 16 18
TG (mg/dl) 5.07¢ 16 18
LDL-C (mg/dl) (Waheed et al., 2020) 4214 16 18
HDL-C (mg/dl) 3.61¢ 16 18
FBG (mg/dl) 4.46¢ 16 18
Insulin (pU/ml) (Tahir et al., 2021) 2.50¢ 16 18

Note; P=Proportion, »= Number B=Boy, G=Girl, c= single mean, d= standard deviation.



APPENDIX O: Outlier Detection for Exploratory Factor Analysis Using Boxplot
Screening
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APPENDIX P: Univariate Normality for Exploratory Factor Analysis Using
Histogram Screening

HS_PS. ss_P12

I3
2

§

i
'z

a
z

§




B

u.
(1 %
i i

£ g 3 3 g
g g g i . ¢
o ] H 3 e
# 8 g 3 ¢
= = 8 E) ] " ] = - =
Aousnbasy
s 5
2% B
i i
5 2 2 H
g g g i
5 g
d g
B
Y ] 3
L 1 5
i i i
5 2
P ¢
2
() " " = = B




APPENDIX Q: Positive definiteness checking in both versions

Total Variance Explained for Parents

Initial Eigenvalues Extraction Sums of Squared

Component - Loadings -

Total % of Cumulative Total % of Cumulative
Variance % Variance %

1 3.647 24.311 24311 3.647 24.311 24.311

2 2.328 15.518 39.829 2.328 15.518 39.829

3 1.918 12.787 52.616 1.918 12.787 52.616

4 1.347 8.978 61.594 1.347 8.978 61.594

5 1.178 7.853 69.448 1.178 7.853 69.448

6 816 5.442 74.889

7 .662 4.413 79.303

8 .640 4.267 83.570

9 506 3.374 86.943

10 434 2.894 89.837

11 374 2.494 92.331

12 365 2.436 94.767

13 301 2.006 96.773

14 276 1.843 98.616

15 208 1.384 100.000

Extraction Method: Principal Component Analysis.

Total Variance Explained for Adolescents

Initial Eigenvalues Extraction Sums of Squared

Component - Loadings -

Total % of Cumulative Total % of Cumulative
Variance % Variance %

1 4.047 25.295 25.295 4.047 25.295 25.295

2 2.333 14.581 39.876 2.333 14.581 39.876

3 2.076 12.977 52.853 2.076 12.977 52.853

4 1.438 8.985 61.838 1.438 8.985 61.838

5 1.225 7.654 69.492 1.225 7.654 69.492

6 .863 5.396 74.888

7 .662 4.139 79.028

8 .622 3.886 82.913

9 .500 3.127 86.041

10 478 2.988 89.029

11 438 2.736 91.765

12 347 2.171 93.936

13 326 2.036 95.972

14 299 1.870 97.842

15 188 1.177 99.019

16 157 981 100.000

Extraction Method: Principal Component Analysis.



Table of Correlation Matrix: Parent VVersion

APPENDIX R: Multicollinearity checking

No.  Item 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 AS_P1 1

2 AS P2 .448™ 1.00

3 HS_P3 012 013 1.00

4 CC_P4 004 -001 -003 1.00

5 AS P5  .413™ 379" 016 004 1.00

6 HS P6  .205° .202° 451" -0.03 .265™ 1.00

7 CC_P7 006 -005 -0.03 .501™ 0.6 -002 1.00

8 SS_P8 003 005 -001 009 -004 -008 013 1.00

9 AS P9 435" 383" 015 -0.04 540” 0.47 -003 -012 1.00

10 CC_P10  .199° 0.00 -0.04 .357" -004 007 .617" 005 006 1.00

11 Mod_P11 017 .233° 008 003 011 016 .238° -001 018 019 1.00

12 SS P12 016 014 -006 011 005 009 .260™ .520™ 0.3 .220° .235" 1.00

13 SS P13 009 004 004 004 001 -001 .284™ .440™ 0.6 .267" .227° 588"  1.00

14 CC P14 014 006 003 .405~ 002 007 569~ 004 0.13 560" 0.18 .228" .238° 1.00

15 Mod_P15 007 .208° 006 004 009 019 .248° -012 .230° 0.17 .717" 010 020 .260" 1.00

16 SS P16  .212° 042 007 007 002 -003 .262™ 507" 0.9 .276™ 0.14 .570” .649” .322” 0.15 1.00
Collin Tolerance 0.618 0.681 0.729 0.688 0565 0.662 0.415 0552 053 0.496 0.429 0.467 0.464 0529 0.403 0.419
Stats.  VIF 1617 1469 1372 1454 1769 1511 2408 1.813 1.886 2.016 2.333 2.144 2154 189 2479 2.384

Note: Collin Stats.= Collinearity Statistics, VIF= Variance Inflation Factor

**_Correlation is significant at the 0.01 level (2-tailed),*. Correlation is significant at the 0.05 level (2-tailed).



Table of Correlation Matrix: Adolescent Version

No.  Item 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 AS_Al 1.00

2 AS_ A2 4517 1.00

3 HS_A3 003 004 1.00

4 HS_A6 002 018 .496” 1.00

5 CC_A4 009 000 -0.08 -0.10 1.00

6 AS_ A5  .325% 367" 005 019 000 1.00

7 CC_A7 000 000 -0.07 -0.02 .576” 013 1.00

8 SS A8 045 006 -0.14 -013 004 -007 -002 1.00

9 AS A9 363" .356™ 009 -001 008 541" 014 -011 1.00

10 CC_A10 009 001 -011 -0.06 .497" 009 .677° 013 .202° 1.00

11 Mod_Al1l 014 018 003 006 015 010 .330° 004 019 .292™ 1.00

12 SS_Al2 017 008 -202° -006 017 -0.01 .273" 499" 016 .333" .252° 1.00

13 SS_AI13 012 007 -003 002 000 007 .330" .466™ 014 .299° 0.8 .598™ 1.00

14 CC_Al4 004 005 -002 002 .458" 003 .654” -0.05 .222° 598~ 0.8 .247° 235" 1.00

15 Mod_Al5 0.14 265" 003 .211° 006 017 274" 001 .324™ 319 719" 0.13 .202° .260™ 1.00

16 SS Ale .267~ 015 -0.08 -0.05 011 004 .259° 531~ 0.3 .331™ 0.3 .579™ .658™ .263” 0.4 1.00
Collin Tolerance 0.671 0.669 0.635 057 0541 0555 0311 052 0.467 0433 0.388 0433 0406 0462 0346 0.43
Stats VIF 149 1495 1575 1754 1.848 1.801 3.216 1.925 2142 2311 258 2312 2466 2167 289 2.323

Note: Collin Stats.= Collinearity Statistics, VIF= Variance Inflation Factor

**_Correlation is significant at the 0.01 level (2-tailed),*. Correlation is significant at the 0.05 level (2-tailed).



APPENDIX S: Outlier Detection for Confirmatory Factor Analysis Using
Boxplot Screening
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APPENDIX T: Univariate Normality for Confirmatory Factor Analysis Using
Histogram Screening
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APPENDIX U: Multivariate normality for Confirmatory Factor Analysis Using
Histogram Screening

For parents

mardia tests of multivariate skew and kurtosis

Use describe(x) the to get univariate tests

n.obs = 160 num.vars = 16

blp = 86.49 skew = 2306.32 with probability <= 3.3e-142
small sample skew = 2354.72 with probability <= 4.7e-149
b2p = 372.3 kurtosis = 22.22 with probability <= 0
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For adolescents

Mardia tests of multivariate skew and kurtosis

Use describe(x) the to get univariate tests

n.obs = 160 num.vars = 16

blp = 54.06 skew = 1441.66 with probability <= 2.5e-37
small sample skew = 1471.91 with probability <= 3e-40

b2p = 305.72 kurtosis = 4.67 with probability <= 3e-06

40 00

30.00
@

20 .00

roo “',!'dr-
&

.00

Chisqu_A

&0.00000

00000 10.00000 20.00000 30.00000

Mahalanobis Distance

40.00000



APPENDIX V: Path Diagram of the Final Model of the AFPQ-A
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Figure of Final model of AFPQ-A for adolescents with five factors.
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APPENDIX X Normality Tests for Univariate and Multivariate Skewness and

Kurtosis of Path Analysis

UNIVARIATE SKEW AND KURTOSIS TESTS OF FIT

Variable

Sample Standard

value Mean Deviation P-Value

TWC-SIDED UNIVARIATE SKEW TESTS OF FIT

BRKSTFR -0.202 0.010 0.117 0
SNACEQTY 0.230 0.004 0.108 0
F_VINTAK 0.705 0.oo08 0.110 0
CRRBDRNE 1.201 -0.002 0.106 0
FASTFOOD 0.634 0.005 0.122 0
SSBCRL 1.981 -0.010 0.105 0
SB -1.085 0.002 0.110 0
MILKCREL 1.976 0.003 0.110 0
PRAQ C 0.588 -0.012 0.108 0
WHTR 0.810 -0.006 0.119 0
WHR 0.245 0.005 0.118 0
BARZ -0.115 -0.005 0.123 0
nS -1.437 -0.009 0.116 0
HS -1.276 0.005 0.117 0
cc -0.548 -0.002 0.117 0
35 0.473 0.000 0.126 0
MOD -1.272 -0.003 0.118 0
TWC-SIDED UNIVARIATE KURTOSIS TESTS OF FIT
BRKSTFR -1.331 -0.037 0.225 0
SNACKQTY -1.07¢ -0.037 0.200 0
F_VINTRK 0.116 -0.007 0.223 0
CRARBDRNE 1.583 -0.04¢ 0.234 0
FASTFOOD 0.222 -0.018 0.230 0
SSBCAL 5.786 -0.038 0.228 0
SB 1.150 -0.0698 0.1%6 0
MILKCRL 4.9093 -0.040 0.236 0
PRQ C -0.458 -0.0698 0.202 0
WHTR 0.831 -0.042 0.226 0
WHR 4.254 -0.034 0.208 0
BLZ -0.4097 -0.016 0.219 0
BS 2.120 -0.03¢ 0.235 0
HS 0.962 -0.022 0.205 0
cC -0.377 -0.015 0.221 0
55 -0.569 -0.034 0.226 0
MOD 0.935 -0.028 0.210 0
Multivariate Using Mardia’s Multivariate
TECHNICAL 13 OQUTPUT
SKEW AND KURTOSIS TESTS OF MODEL FIT
TWCO-SIDED MULTIVARIATE SEEW TEST OF FIT
Sample Value 40.588
Mean 12.974
Standard Deviation 0.648
E-Value 0.0000
TWO-SIDED MULTIVARIATE KURTOSIS TEST OF FIT
Sample Value 377.132
Mean 321.182
Standard Deviation 2.450
E-Value 0.0000
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APPENDIX Y: Monte Carlo Simulation for Sample Size Determination for path Analysis MODEL.:

PAQ_C ON SEX AGE SCHOOL RESIDENCE HHI NUMSIBS CRWDINDX SES;
SB ON SEX AGE SCHOOL RESIDENCE HHI NUMSIBS CRWDINDX SES;
AS ON SEX AGE RESIDENCE HHI NUMSIBS FATHEDU MOTHEDU FATHOCC MOTHOCC SES FATHBMI
MOTHBMI;
HS ON SEX AGE RESIDENCE HHI NUMSIBS FATHEDU MOTHEDU FATHOCC MOTHOCC SES FATHBMI
MOTHBMI;
CC ON SEX AGE RESIDENCE HHI NUMSIBS FATHEDU MOTHEDU FATHOCC MOTHOCC SES FATHBMI
MOTHBMI;
SS ON SEX AGE RESIDENCE HHI NUMSIBS FATHEDU MOTHEDU FATHOCC MOTHOCC SES FATHBMI
MOTHBMI;
MOD ON SEX AGE RESIDENCE HHI NUMSIBS FATHEDU MOTHEDU FATHOCC MOTHOCC SES FATHBMI
MOTHBMI;
BRKSTFR ON AS HS SS CC MOD SEX AGE;
SNACKQTY ON AS HS SS CC MOD SEX AGE;
F_VINTAK ON AS HS SS CC MOD SEX AGE;
CARBDRNK ON AS HS SS CC MOD SEX AGE;
FASTFOOD ON AS HS SS CC MOD SEX AGE;
SSBCAL ON AS HS SS CC MOD SEX AGE;
MILKCAL ON AS HS SS CC MOD SEX AGE;
WHTR ON SEX FAMSUS AGE PAQ_C SB BRKSTFR SNACKQTY F_VINTAK CARBDRNK FASTFOOD SSBCAL
MILKCAL,
WHR ON SEX FAMSUS AGE PAQ_C SB BRKSTFR SNACKQTY F_VINTAK CARBDRNK FASTFOOD SSBCAL
MILKCAL,
BAZ ON SEX FAMSUS AGE PAQ_C SB BRKSTFR SNACKQTY F_VINTAK CARBDRNK FASTFOOD SSBCAL
MILKCAL,

OUTPUT:
TECH9; ! Request detailed information on parameter estimates and standard errors



APPENDIX Z: Path Diagram for Initial Path Model (Model 1)
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Figure of Initial Path Model (Model 1)
Note: The model includes several variables: Physical Activity Questionnaire for Children (PAQ_C), gender (SEX), age (AGE), school (SCHOOL),
residence (RESIDENCE), household income (HHI), number of siblings (NUMSIBS), crowding index (CRWDINDX), socioeconomic status (SES),
sedentary behavior (SB), autonomy supportive (AS), healthy structure (HS), corrosive control (CC), snack structure (SS), modeling (MOD), father's



education (FATHEDU), mother's education (MOTHEDU), father's occupation (FATHOCC), mother's occupation (MOTHOCC), father's body mass index
(FATHBMI), mother's body mass index (MOTHBMI), breakfast frequency (BRKSTFR), snack quantity (SNACKQTY), fruit and vegetable intake
(F_VINTAK), carbonated drink intake (CARBDRNK), fast food consumption (FASTFOOD), sugar-sweetened beverage caloric intake (SSBCAL), milk
caloric intake (MILKCAL), waist-to-height ratio (WHTR), waist-to-hip ratio (WHR), and body Mass index (BAZ)
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APPENDIX AA: Final Path Model (Original)

PA 0
=71
-2 7
SB M
i \72]
39 28
14
fastfoud w2
il
A2
carbdrmk 2
b7 56 74
=12 14
T {
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A5 Drkstfr
-16 s
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=21
By vk (_90 15
14 vt Note: The model includes several observed variables; Physical Actvity Questionnaire for Children (PAQ_C), gender
(SEX), age (AGE), school (SCHOOL), family suscepiible (FAMSUS) residence (RESIDENCE), household income (HHI),
number of siblings (NUMSIBS), crowding index (CRWDINDX), socioeconomic status (SES). sedentary behavior (SB),
autonomy supportive (AS), healthy structure {HS), corrosive control (CC), snack structure (SS), modeling (MOD),
16 father's education (FATHEDU), mother's education (MOTHEDUY), father's oocupation (FATHOCC), mother's occupation
: (MOTHOCC), father's body mass index (FATHBMI), mother's body mass index (MOTHBMI), breakfast frequency
milkeal (BRKSTFR), snack quantity (SNACKQTY), fruit and vegetable intake (F_VINTAK), carbonated drink intake
(CARBORNK), fast food ion (FASTFOQD), sug beverage caloric intake (SSBCAL), milk caloric
intake (MILKCAL}, waist-to-height ratio (WHTR), waist-to-hip ratio (WHR), and body Mass index Z score (ZBMI).



APPENDIX BB: Participant Information Sheet and Consent Form (English
Version, and Arabic)
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RESEARCH INFORMATION

Research Title: A Path Analysis of The Food Parenting Practices (FPP),
Dietary Behaviour, Sugar-Sweetened Beverages Intake (SSBs)
and Physical Activity Towards Anthropometric and
Biomarkers Profile on Risk of Obesity Among Iragqi
Adolescents.

Phase-l Study: To culturally translate, validate, and reliability the Beverage Intake
Questionnaire (BEVQ-15) and Adolescent Food Parenting Questionnaire
(AFPQ) into the Arabic language.

Name of Main Researcher: Abbas Ali A. AL-Kinani

Name of co-Researcher: Main supervisor: Assoc. Prof. Dr. Rohana Abdul Jalil
Co-supervisor: Dr. Ruhaya Hasan
Co-supervisor: Assoc. Prof. Dr. Wan Muhamad Amir
Supervisor Filed: Assoc. Prof. Dr. Saad Abid Al-badri

INTRODUCTION

Parents play a pivotal role in shaping children's eating behaviors, food consumption, body weight, and
weight gain (Loth et al., 2016; Koning et al., 2021). They act as providers, role models, and regulators within
the food environment, influencing it through their food parenting practices (FPP) (Vaughn et al., 2016). FPP
encompasses the strategies and actions parents use to guide their children’s eating behaviors and teach
them how to navigate various food-related situations (Vaughn et al., 2016). While most research on FPP
focuses on younger children, its relevance during adolescence remains significant. Adolescence, a period
marked by rapid physical, developmental, and social changes, is a critical time for establishing eating habits
and addressing the risk of overweight and related public health concerns (Ogden et al., 2016; Koning et al.,
2021).

This study aims to culturally translate and validate the Adolescent Food Parenting Questionnaire (AFPQ)
and Beverage Intake Questionnaire (BEVQ-15) into Arabic for use among Iragi adolescents aged 16 to 19
years. Additionally, it seeks to determine the construct validity and reliability of these tools in this population.

Participation in this study involves a commitment of approximately 30 minutes. The study plans to recruit up
to 108 participants. If you agree to participate, you will receive a copy of this information for your records.

PURPOSE OF THE STUDY

1. To culturally translate and validate the Adolescent Food Parenting Questionnaire (AFPQ) and
Beverage Intake Questionnaire (BEVQ-15) into the Arabic language among Iraqi adolescent aged
16 to 19 years old.

2. To determine the construct validity and reliability of the Adolescent Food Parenting Questionnaire
(AFPQ) and Beverage Intake Questionnaire (BEVQ-15) among Iraqi adolescent aged 16 to 19
years old.

PARTICIPANTS CRITERIA

Inclusion criteria:
e Adolescents aged 16 to 19 years old at the period of study.
e Parents who permit their adolescent to participate and they themselves (parent & adolsecent) gave
consent to participate in the study.
e Adolescent who living together with their parents.

Exclusion criteria:
* Adolescent who does not live together with their parents during the study period.
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STUDY PROCEDURES

This study will be conducted in Iraq following institutional ethical approval and will consist of two
phases. Phase | focuses on the translation and validation of the Adolescent Food Parenting
Questionnaire (AFPQ) and the Beverage Intake Questionnaire (BEVQ-15). Participants will
include adolescents aged 16 to 19 years and their parents from secondary schools in Wasit
Province, with informed consent obtained prior to participation. The AFPQ comprises 16 items
representing five domains: Autonomy Support (questions 1, 2, 5, 9), Coercive Control (questions
4, 7, 10, 14), Modeling (questions 11, 15), Healthy Structure (questions 3, 6), and Snack
Structure (questions 8, 12, 13, 16). Responses are recorded on a 5-point Likert scale ranging
from 1 (strongly disagree) to 5 (strongly agree), and the domains are identical for both
adolescents and parents. The BEVQ-15 estimates daily beverage intake in fluid ounces and
calories, calculating totals based on the frequency and quantity of 15 beverage types, including
sugar-sweetened beverages (SSBs). Nutritional values are derived from food composition
tables, and SSB intake is determined by summing the consumption of sugary drinks like soft
drinks, energy drinks, and sweetened teas. Additional socio-demographic data will be collected
through Arabic-language questionnaires during face-to-face interviews conducted separately
with each adolescent and parent. Participants may seek clarification on any terms or phrases
during the interview.

RISKS

Participation in this study poses no risks beyond the normal daily experiences of participants.
Non-invasive and non-experimental methods, including structured questionnaires and interviews,
will be used. Personal identities will remain confidential throughout the study and its subsequent
publication. Participant privacy will be strictly safeguarded.

PARTICIPATION IN THE STUDY

Participants will need to sign a permission form to enroll. Participation is entirely voluntary, and individuals
may withdraw at any time without providing a reason. A decision to withdraw or decline participation will not
affect the adolescent’s right to attend school or their educational status.

POSSIBLE BENEFITS [Benefit to Individual, Community, University]

You won't be charged anything for completing the questionnaire in its entirety. The results of this experiment
will probably help with existing efforts at the local, state, and international levels to better prevent and
control obesity.

QUESTIONS
If you have any question about this study or your rights, please contact;

Abbas Ali A. AL-Kinani
Public Health Epidemiology
School of Medical Science
USM Health Campus
Contact No. 07714362119

Email: abbas.phn@sudent.usm.my, abbasalkinani09@gmail.com

If you have any questions regarding the Ethical Approval or any issue / problem related to this study, please
contact;

Mr. Mohd Bazlan Hafidz Mukrim

Secretary of Human Research Ethics Committee USM
Division of Research & Innovation (R&I)

USM Health Campus

Tel. No. : 09-767 2354 / 09-767 2362

Email : bazlan@usm.my

Page 3 of 23



OR

Miss Nor Amira Khurshid Ahmed

Secretariat of Human Research Ethics Committee USM
Research Creativity & Management Office (RCMO)
USM Main Campus, Penang

Tel. No. : 04-6536537

Email : noramira@usm.my

CONFIDENTIALITY

Your information will be kept confidential by the researchers and will not be made publicly available unless
disclosure is required by law.

Data obtained from this study that does not identify you individually will be published for knowledge
purposes.

Your original records may be reviewed by the researcher, the Ethical Review Board for this study, and
regulatory authorities for the purpose of verifying the study procedures and/or data. Your information may
be held and processed on a computer. Only research team members are authorized to access your
information.

By signing this consent form, you authorize the record review, information storage and data process
described above.

Signature of Research Subject or Legal Representative

To be entered into the study, you or a legal representative must sign and date the signature page
[ATTACHMENT S and ATTACHMENT P ]
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ATTACHMENT S

Subject Information and Consent Form
(Signature Page)

Research Title:

Researcher’s Name:

A Path Analysis of The Food Parenting Practices (FPP), Dietary
Behaviour, Sugar-Sweetened Beverages Intake (SSBs) and Physical
Activity Towards Anthropometric and Biomarkers Profile on Risk of
Obesity Among Iragi Adolescents.

Phase-l: Translation, Validation and Reliability Questionnaires
(BEVQ-15) and (AFPQ)

Abbas Ali A. AL-Kinani

Assoc. Prof. Dr. Rohana Abdul Jalil
Dr. Ruhaya Hasan

Assoc. Prof. Dr. Wan Muhamad Amir
Assoc. Prof. Dr. Saad Abid Al-badri

To become a part this study, you or your legal representative must sign this page. By signing this page, |

am confirming the following:

= | have read all of the information in this Patient Information and Consent
Form including any information regarding the risk in this study and |
have had time to think about it.

= All of my questions have been answered to my satisfaction.

= | voluntarily agree to be part of this research study, to follow the study
procedures, and to provide necessary information to the doctor, nurses, or
other staff members, as requested.

* | may freely choose to stop being a part of this study at anytime.

= | have received a copy of this Participant Information and Consent Form to
keep for myself.

Parents/Guardian Name

Parents/guardian I/C number

Patient’s Name and I/C Number Parents/Guardian Signature

Signature of Participant or Legal Representative Date (dd/MMlyy)

Adolescent Name

Adolescent Signature

Name of Individual

Conducting Consent Discussion

Signature of Individual

Date (dd/MM/yy)

Conducting Consent Discussion

Name & Signature of Witness Date (dd/MM/yy)
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Note: i) All participants who are involved in this study will not be covered by insurance.

ATTACHMENT P
Participant’s Material Publication Consent Form
Signature Page
Research Title: A Path Analysis of The Food Parenting Practices (FPP), Dietary Behaviour,

Sugar-Sweetened Beverages Intake (SSBs) and Physical Activity
Towards Anthropometric and Biomarkers Profile on Risk of Obesity
Among Iraqi Adolescents.

Phase-l: Translation, Validation and Reliability Questionnaires
(BEVQ-15) and (AFPQ)

Researcher’s Name: Abbas Ali A. AL-Kinani
Assoc. Prof. Dr. Rohana Abdul Jalil
Dr. Ruhaya Hasan
Assoc. Prof. Dr. Wan Muhamad Amir
Assoc. Prof. Dr. Saad Abid Al-badri
To become a part this study, you or your legal representative must sign this page.

By signing this page, | am confirming the following:

" | understood that my name will not appear on the materials published and
there have been efforts to make sure that the privacy of my name is kept
confidential although the confidentiality is not completely guaranteed due
to unexpected circumstances.

= | have read the materials or general description of what the material contains
and reviewed all photographs and figures in which | am included that could be
published.

« | have been offered the opportunity to read the manuscript and to see all

materials in which | am included but have waived my right to do so.

= All the published materials will be shared among the medical practitioners,
scientists and journalist worldwide.

= The materials will also be used in local publications, book publications and
accessed by many local and international doctors worldwide.

= | hereby agree and allow the materials to be used in other publications
required by other publishers with these conditions:

" The materials will not be used as advertisement purposes nor as packaging
materials.

= The materials will not be used out of contex — i.e.: Sample pictures will not
be used in an article which is unrelated subject to the picture.

Parents/Guardian Name Parents/guardian I/C number
Patient’s Name and I/C Number Parents/Guardian Signature
Signature of Participant or Legal Representative Date (dd/MMlyy)
Adolescent Name Adolescent Signature

Name and Signature of Individual Date (dd/MM/yy)

Conducting Consent Discussion

Note: i) All participants who are involved in this study will not be covered by insurance.
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RESEARCH INFORMATION

Research Title: A Path Analysis of The Food Parenting Practices (FPP),
Dietary Behaviour, Sugar-Sweetened Beverages Intake (SSBs)
and Physical Activity Towards Anthropometric and
Biomarkers Profile on Risk of Obesity Among Iraqi
Adolescents.

Phase-ll Study: A cross sectional study

Name of Main Researcher: Abbas Ali A. AL-Kinani

Name of co-Researcher: Main supervisor: Assoc. Prof. Dr. Rohana Abdul Jalil
Co-supervisor: Dr. Ruhaya Hasan
Co-supervisor: Assoc. Prof. Dr. Wan Muhamad Amir
Supervisor Filed: Assoc. Prof. Dr. Saad Abid Al-badri

INTRODUCTION

Globally, the prevalence of overweight and obesity has nearly tripled over the past four
decades, making them among the most pressing public health challenges of the 21st
century (WHO, 2022c). Non-communicable diseases (NCDs), often linked to obesity,
account for 74% of global deaths annually, or 41 million people (CDC, 2021). Obesity, one
of the primary metabolic risk factors, contributes to NCDs through metabolic changes and
is classified as a form of overnutrition, encompassing excessive nutrient intake, nutrient
imbalances, and poor nutrient utilization (Haron, 2020; WHO, 2021c). In Western Asia,
including Iraq, obesity affects 39.5% of women and 27.2% of men, with rates among lIraqi
children and adolescents rising to 32% in 2019 (Global Nutrition Reports, 2022a).
Predictions indicate that two in ten Iraqi children aged 10-19 may be obese by 2030,
highlighting an urgent need for interventions (World Obesity Federation, 2019).

Obesity is influenced by numerous factors, including dietary patterns, physical activity levels, and social
determinants of health (CDC, 2022b). Among adolescents, additional contributors include high blood
pressure (Dong et al., 2019), hyperglycemia (AlZaabi, 2018), and dyslipidemia (Jung & Yoo, 2018), which
increase the risk of cardiovascular disease (WHO, 2008). In Iraq, obesity among adults also exceeds
regional averages, with 40.1% of women and 26.5% of men affected, alongside rising diabetes rates of
approximately 20% in both genders (Global Nutrition Reports, 2022a). Given these trends, addressing
adolescent obesity in Iraq requires urgent action at the policy level, focusing on risk factors and tailored
interventions.

This study aims to develop a model of obesity risk among Iragi adolescents based on parental food
behaviors, adolescent dietary habits, sugar-sweetened beverage consumption, physical activity levels, and
sociodemographic factors, incorporating biochemical testing to assess obesity risks. Additionally, the study
seeks to determine the prevalence of obesity among adolescents in Wasit City.

Participation is voluntary, with the study estimated to involve 387 participants. Each participant will be asked

to commit approximately 30 minutes, and a copy of this information will be provided for their records upon
agreement to participate.
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PURPOSE OF THE STUDY

1. To determine the proportion of obesity among Iragi adolescents aged 16 to 19 years old in Wasit,
Iraq

2. To determine the path association between sociodemographic characteristics, food parenting
practices (FPP), dietary behavior, consumption of sugar-sweetened beverages (SSBs), and level of
physical activity and sedentary Behavior with the risk of obesity among Iraqgi adolescents.

3. To develop and validate conceptual framework (models) of the risk of obesity among Iraqi
adolescents based on sociodemographic characteristics, food parenting practices (FPP), dietary
behavior, consumption of sugar-sweetened beverages (SSBs), and level of physical activity and
sedentary Behavior that attribute to both anthropometric and biochemical parameters toward the
risk of obesity among adolescent aged 16 to 19 years old in Wasit, Iraq.

PARTICIPANTS CRITERIA

Inclusion criteria:
e Adolescents aged 16 to 19 years old at the period of study
e Parents who permit their adolescent to participate and they themselves (parents and adolescent)
gave consent to participate in the study.
¢ Adolescent who living together with their parents.

Exclusion criteria:
e Parents who do not consent for their adolescents to participate in this study.
e Adolescent who do not live together with their parents during the study period.
* Female adolescent who are pregnant during the study period.

STUDY PROCEDURES

This study will be conducted at Iraq after taking the institutional ethical approval letter. This
study will be done in two phases. In Phase-ll, cross sectional study will be done by using a path
analysis model to asses the risk of obesity among Iragi adolescents. Subjects of age 16 - 19 years who
have already been recruited in phase—| will be invited to participate in phase-Il study. The interview will be
conducted face-to-face with each parent and adolescent separately. It will take approximately one hour to
complete the interview, but subjects can finish it at any time; they will not be forced to complete it. The
participants will have an excellent opportunity to undergo thorough anthropometric measurements and
blood pressure measurements. The first questionnaire is for parents, while the second is for adolescents.
Blood work will be done to determine an adolescent's lipid levels, blood sugar levels, and insulin
resistance.

RISKS

Everything mentioned above won't make you feel any worse than you already do. Non-
experimental research methods were used here, including a structured questionnaire and
interview. There were invasive techniques applied in this study. Participating in this study carries
minimum risk, and neither the process of conducting it nor the publication of the results will
involve any kind of disclosure of your identity. We respect your privacy and won't share anything
with anyone.

REPORTING HEALTH EXPERIENCES.

Please contact, at any time, the following researcher if you experience any health problem either directly or
indirectly related to this study.

Abbas Ali A. AL-Kinani at +9647714362119
PARTICIPATION IN THE STUDY
A permission form will need to be signed if you accept to take part in the study. You may, however,

withdraw at any moment and without providing a reason. Your adolescent's right to enroll in this school will
not be impacted by a decision to withdraw or choose not to participate at any point.
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POSSIBLE BENEFITS [Benefit to Individual, Community, University]

You won't be charged anything for completing the questionnaire in its entirety. The results of this experiment
will probably help with existing efforts at the local, state, and international levels to better prevent and
control obesity.

QUESTIONS
If you have any question about this study or your rights, please contact;

Abbas Ali A. AL-Kinani
Public Health Epidemiology
School of Medical Science
USM Health Campus

If you have any questions regarding the Ethical Approval or any issue / problem related to this study, please
contact;

Mr. Mohd Bazlan Hafidz Mukrim

Secretary of Human Research Ethics Committee USM
Division of Research & Innovation (R&I)

USM Health Campus

OR

Miss Nor Amira Khurshid Ahmed

Secretariat of Human Research Ethics Committee USM
Research Creativity & Management Office (RCMO)
USM Main Campus, Penang

CONFIDENTIALITY

Your information will be kept confidential by the researchers and will not be made publicly available unless
disclosure is required by law.

Data obtained from this study that does not identify you individually will be published for knowledge
purposes.

Your original records may be reviewed by the researcher, the Ethical Review Board for this study, and
regulatory authorities for the purpose of verifying the study procedures and/or data. Your information may
be held and processed on a computer. Only research team members are authorized to access your
information.

By signing this consent form, you authorize the record review, information storage and data process
described above.

Signature of Research Subject or Legal Representative

To be entered into the study, you or a legal representative must sign and date the signature page
[ATTACHMENT S, ATTACHMENT G and ATTACHMENT P ]
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ATTACHMENT S

Subject Information and Consent Form
(Signature Page)

Research Title: A Path Analysis of The Food Parenting Practices (FPP), Dietary
Behaviour, Sugar-Sweetened Beverages Intake (SSBs) and Physical
Activity Towards Anthropometric and Biomarkers Profile on Risk of
Obesity Among Iragi Adolescents.
Phase-ll: A cross sectional study

Researcher’s Name: Abbas Ali A. AL-Kinani

Assoc. Prof. Dr. Rohana Abdul Jalil

Dr. Ruhaya Hasan

Assoc. Prof. Dr. Wan Muhamad Amir

Assoc. Prof. Dr. Saad Abid Al-badri
To become a part this study, you or your legal representative must sign this page. By signing this page, |
am confirming the following:

= | have read all of the information in this Patient Information and Consent
Form including any information regarding the risk in this study and |
have had time to think about it.

= All of my questions have been answered to my satisfaction.

= | voluntarily agree to be part of this research study, to follow the study
procedures, and to provide necessary information to the doctor, nurses, or
other staff members, as requested.

= | may freely choose to stop being a part of this study at anytime.

= | have received a copy of this Participant Information and Consent Form to
keep for myself.

Parents/Guardian Name Parents/guardian I/C number
Patient’s Name and I/C Number Parents/Guardian Signature
Signature of Participant or Legal Representative Date (dd/MM/yy)
Adolescent Name Adolescent Signature

Name of Individual
Conducting Consent Discussion

Signature of Individual Date (dd/MM/yy)
Conducting Consent Discussion

Name & Signature of Witness Date (dd/MM/yy)

Note: i) Al participants who are involved in this study will not be covered by insurance.
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ATTACHMENT P

Participant’s Material Publication Consent Form
Signature Page

Research Title: A Path Analysis of The Food Parenting Practices (FPP), Dietary Behaviour,
Sugar-Sweetened Beverages Intake (SSBs) and Physical Activity
Towards Anthropometric and Biomarkers Profile on Risk of Obesity
Among Iraqi Adolescents.
Phase-ll: A cross sectional study

Researcher’s Name: Abbas Ali A. AL-Kinani
Assoc. Prof. Dr. Rohana Abdul Jalil
Dr. Ruhaya Hasan
Assoc. Prof. Dr. Wan Muhamad Amir
Assoc. Prof. Dr. Saad Abid Al-badri
To become a part this study, you or your legal representative must sign this page.

By signing this page, | am confirming the following:

" | understood that my name will not appear on the materials published and
there have been efforts to make sure that the privacy of my name is kept
confidential although the confidentiality is not completely guaranteed due
to unexpected circumstances

= | have read the materials or general description of what the material contains
and reviewed all photographs and figures in which | am included that could be
published.

« | have been offered the opportunity to read the manuscript and to see all

materials in which | am included but have waived my right to do so.

= All the published materials will be shared among the medical practitioners,
scientists and journalist worldwide.

= The materials will also be used in local publications, book publications and
accessed by many local and international doctors worldwide.

= | hereby agree and allow the materials to be used in other publications
required by other publishers with these conditions:

" The materials will not be used as advertisement purposes nor as packaging
materials.

= The materials will not be used out of contex — i.e.: Sample pictures will not
be used in an article which is unrelated subject to the picture.

Parents/Guardian Name Parents/guardian I/C number
Patient’s Name and I/C Number Parents/Guardian Signature
Signature of Participant or Legal Representative Date (dd/MM/yy)
Adolescent Name Adolescent Signature

Name and Signature of Individual Date (dd/MM/yy)

Conducting Consent Discussion

Note: i) All participants who are involved in this study will not be covered by insurance.
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ATTACHMENT G

Subject Information and Consent Form
(Signature Page — Genetic Sample)

Research Title: A Path Analysis of The Food Parenting Practices (FPP), Dietary
Behaviour, Sugar-Sweetened Beverages Intake (SSBs) and Physical
Activity Towards Anthropometric and Biomarkers Profile on Risk of
Obesity Among Iragi Adolescents.
Phase-ll: A cross sectional study

Researcher’s Name: Abbas Ali A. AL-Kinani

Assoc. Prof. Dr. Rohana Abdul Jalil

Dr. Ruhaya Hasan

Assoc. Prof. Dr. Wan Muhamad Amir
Assoc. Prof. Dr. Saad Abid Al-badri
To become a part this study, you or your legal representative must sign this page. By signing this page, |

am confirming the following:

= | have read all of the information in this Patient Information and Consent
Form including any information regarding the risk in this study and |

have had time to think about it.

= All of my questions have been answered to my satisfaction.
= | voluntarily agree to be part of this research study, to follow the study
procedures, and to provide necessary information to the doctor, nurses, or

other staff members, as requested.

= | may freely choose to stop being a part of this study at anytime.
= | have received a copy of this Participant Information and Consent Form to

keep for myself.

Parents/Guardian Name

Parents/guardian I/C number

Patient’s Name and I/C Number

Signature of Participant or Legal Representative

Parents/Guardian Signature

Date (dd/MM/yy)

Adolescent Name

Name of Individual
Conducting Consent Discussion

Signature of Individual
Conducting Consent Discussion

Name & Signature of Witness

Adolescent Signature

Date (dd/MM/yy)

Date (dd/MM/yy)

Note: i) Al participants who are involved in this study will not be covered by insurance.
ii)) Excess samples from this research will not be used for other reasons and will be destroyed with the consent from

the Human Research Ethics Committee, USM.
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LIST OF PUBLICATIONS

Two published articles

Alkinani, A., Rohana, A. J., Hasan, R., Muhamad, W., Ahmad, A. W., and Al-badri, S.
A. (2024b) Translation, Cultural Adaptation, and Validation of the Arab Version
of the Adolescent Food Parenting Questionnaire (AFPQ) in Kut City, Iraq., 1-
12.

Alkinani, A., Rohana, A. J., Hasan, R., Muhamad, W., Ahmad, A. W., and Al-badri, S.
A. (2024c) Translation and Validation of a Culturally Adapted Arabic Version
of the Beverage Intake Questionnaire (BEVQ)., 16(10).

Two articles “ under review”

Validation of the Arabic Version of the Adolescent Food Parenting Questionnaire
(AFPQ-A): A Factor Analysis ( Public Health Nutrition Journal “Q2” WOS).

Evaluating the Reproducibility of a Beverage Intake Questionnaire for Caloric
Estimation Among Adolescents in Iragq (Journal of Taibah University Medical
Sciences “Q3” WOS).

Four articles “ to be submitted”

Evaluating the Reproducibility of Sugar-Sweetened Beverages, Milk and Its
Association with BMI Among Iragi Adolescents.

Path Analysis of Sociodemographic Influences on Weight Status: Mediating Roles of
Physical Activity and Sedentary Behavior.

Examining Relationships Between Food Parenting Practices, Dietary Behaviors, and
Weight Status Using SEM.

Predictive Factors for Increased Cardiometabolic Risk Among Iragi Adolescents.

Presentations:

Alkinani, A., Rohana, A. J., Hasan, R., Muhamad, W., Ahmad, A. W., and Al-badri, S.
A. (2022) The relationship between Sugar-Sweetened Beverages and obesity
between children and adolescents in Eastern Mediterranean Region: systematic
review. in the 1st international, and 14 national conferrnce on innovations in
health sciences, Shahid Beheshti University of medical sciences, school of
public health, andsafety, 3. Available at:
https://en.ihsc.bsbmu.ir/index.php/posters/.

Alkinani, A., Rohana, A. J., Hasan, R., Muhamad, W., Ahmad, A. W., and Al-badri, S.
A. (2024a) Translating, Culturally Adapting, and Validating the Adolescent
Food Parenting Questionnaire for Arabic-Speaking Youth in Kut, Iraq (Ages
16-18). in 8th AMDI-UNAIR International Postgraduate Research, and
Innovation Colloguium (AUPC2024) T01, 80.

Alkinani, A., Rohana, A. J., Hasan, R., Muhamad, W., Ahmad, A. W., and Al-badri, S.
A. (2024d) Validation of the Arabic Version of the Adolescent food Parenting
Questionnaire: A Comprehensive Factor Analysis. in the 6th International
Scientific Conference for Health and Medical Specialties, 212.



https://en.ihsc.bsbmu.ir/index.php/posters/

8" AMDI-UNAIR

International Postgraduate Research
& Innovation Colloquium (AUPC2024)

Innovate, llluminate, Inspire : Showcasing Your Research Journey /

,——ﬁ,

CERTIFICATE OF ACHIEVEMENT

Silver Award
is proudly presented to

for an outstanding achievement in the ORAL
presentation during the AUPC2024
held on 11 and 12 September 2024 at IPPT USM,
Penang, Malaysia

FESSOR BUDI SANTOSO ASSOCIATE PROFESSOR DR. BAKIAH S
Dean Exercising the Function of the Directo
Faculty of Medicine, Advanced Medical & Dental Institute (.
iversitas Airlangga (UNAIR) Universitl Sains Malaysia

ARTISAN

DENTAL




Alaz .
Ministry of Higher Educalion and Scientific Research éf’ w“”‘:&

Middle Technical University &y‘?’

Certificate

This is to Certify that

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

- %_Cowrence of Medical and Health Specialties
. 1-2 /December / 2024

For presenting his research entitled:

Validation of the Arabic Version of the Adolescent food
Parenting Questionnaire: A Comprehensive Factor Analysis

Prof. D Lateef E. Aban Prof . Wadhah fimer Hatem

Chatrman of Organizing Committee President of (M.T.0V)




	Button1: 
	Button2: 
	Button3: 
	Button4: 
	Button5: 
	Button6: 
	Button7: 


