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ABSTRACT

-Among Jordanian women, obesityis a serious public healthissue. The cumulative nature andlong
termhealth effects of obesity across variouslife stages maynotbe sufficientlyreflectedin
assessments based only onbodymassindex. The purpose of this study was to evaluate adult
Jordanian women’s obesity fromalife-course perspective, with particular attention to childhood
and adolescent obesity, family history of obesity, andlength of exposure to obesity. Jordanian
women between the ages of 20and S0 participatedinacross-sectional study. Anthropometric
measurements, the age at which obesity first appeared, the duration of obesity, andparental
obesitywere allrecorded.BMlwas used to categorize obesity. Appropriate statistical techniques
were used to examine relationships betweenlife-course factors and the severity of obesity.
Results show Childhood and adolescent obesity, parental obesity, andlonger duration of obesity
were all significantly correlated with adult obesity.Greater severity of obesity waslinked tolonger
duration of obesity. When weight history and duration were not takeninto account, relying solelyon
BMlunderestimated the cumulative burden of obesity. In conclusion, adult obesityin Jordanian
womenis achronicillness that starts earlyinlife. The assessment and risk evaluation of obesitymay
be enhancedbyincluding weight history and obesity durationin addition to BMl.In order to lower the
prevalence of obesity and support national public healthinitiatives, early family-based preventive
interventions are crucial.
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Abstract

Among Jordanian women, obesity is a serious public health issue. The cumulative nature and
long-term health effects of obesity across various life stages may not be sufficiently reflected in
assessments based only on body mass index. The purpose of this study was to evaluate adult
Jordanian women's obesity from a life-course perspective, with particular attention to childhood
and adolescent obesity, family history of obesity, and length of exposure to obesity. Jordanian
women between the ages of 20 and 50 participated in a cross-sectional study. Anthropometric
measurements, the age at which obesity first appeared, the duration of obesity, and parental
obesity were all recorded. BMI was used to categorize obesity. Appropriate statistical techniques
were used to examine relationships between life-course factors and the severity of obesity.
Results show Childhood and adolescent obesity, parental obesity, and longer duration of obesity
were all significantly correlated with adult obesity. Greater severity of obesity was linked to
longer duration of obesity. When weight history and duration were not taken into account,
relying solely on BMI underestimated the cumulative burden of obesity. In conclusion, adult
obesity in Jordanian women is a chronic illness that starts early in life. The assessment and risk
evaluation of obesity may be enhanced by including weight history and obesity duration in
addition to BMI. In order to lower the prevalence of obesity and support national public health
initiatives, early family-based preventive interventions are crucial.
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Introduction

In recent years, there has especially been an observed greater prevalence of obesity and
overweight persons across the globe, posing a good number of challenges to global healthcare
systems due to high rates of morbidity and mortality and economic stress (Hruby and Hu, 2015;
Bluher M, 2019,2025).

According to global figures, there has been a substantial rise in the incidence of obesity in
children and adolescents, which will remain a prominent issue until efficient preventive
strategies are put into practice (Biro, F. M., & Wien, M. 2010;Al-Hazzaa, et al,2012;Simmonds
et al 2016; WHO, 2023, 2024; Biro & Wien, 2010; NCD Risk Centre, 2024).

Both genetic elements and other factors have a very important role in the development of
obesity, as evidence has revealed a significant association between a familial history of obesity,
factors which include the weight of both parents and siblings, of developing obese children
(Whitaker, et al,1997; Llewellyn & Trzaskowski, 2012; Zheng Y et al., 2017; Geserick M et al.,
2018). Moreover, new evidence has recently supported the impact of chronic obesity on
mechanisms of metabolic, hormonal disturbances, particularly complicating weight loss
treatment and maintenance, such as insulin resistance, reduced levels of low-grade chronic
inflammation (Jastreboff,et al, 2023; Hall & Kahan, 2018; Safizadeh & Mehrabi, 2025).

In Jordan, national studies have shown rising rates of obesity among children, adolescents, and
adults, reflecting a rapid shift in dietary patterns and sedentary life styles.(Abu-Mweis, et
al,2018; Ajlouni,, 2020;Al-Hourani, Het al.,2025;Abu Salma, B. M.., 2025). However, the local
literature lacks systematic studies that comprehensively link familial obesity,weight history,
duration of obesity, and BMI classifications across different age groups. This gap limits the
ability to design targeted and effective preventive and therapeutic interventions within the
Jordanian context.

The relevance and importance of this study rely on the reality that it tackles the issue concerning
the rising public health problem associated with obesity affecting Jordanian adult females aged
20 to 50 years old. This is because the said group had experienced an alarming rise in the
prevalence of overweight and obesity over the past several decades. Moreover, the study utilizes
the paradigm of the life course approach by giving emphasis not only to the measurement of
obesity at a given time but also to the weight trajectory and duration of overweight and obesity
as significant influences of obesity for adults. The extent to which exposure to overweight and
obesity throughout life contributes to obesity in adulthood would be highly informative for
understanding the joint and temporal effects of exposure to higher weights. This type of analysis
would be particularly informative for women, given how life events such as marriage, childbirth,
and raising children can affect women’s weights. Women’s weights, in turn, can be shaped by a
range of factors, including marriage, childbirth, and child care responsibilities.

Based on the above, the current study aims to evaluate the relationship between familial obesity
(parents and siblings), weight history, duration of obesity, and body mass index classifications
across multiple age groups. The study also seeks to offer evidence-based recommendations to
support early preventive and therapeutic interventions in Jordan.

The study closes a knowledge gap in the area. BMI in various age groups. Clinical and public
health: Offers precise information to help families and schools implement early preventive
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measures. Policy planning: Assists in creating institutionally and culturally appropriate initiatives
to combat chronic obesity in Jordan.
Materials and methods
Design and environment of the study

. A cross-sectional survey with multistage cluster sampling was employed to investigate “the
link between familial obesity, weight history, duration of obesity, and body mass index
categories (BMI-C) among Jordanian women aged 20-50 years.” The area chosen for conducting
this study is ‘Al-Sarih’ in ‘Irbid Governorate’; this is located in ‘North Jordan.” The
characteristics of ‘Al-Sarih’ can best be described as: “a semi-urban community with similar
lifestyle and socio-cultural background”. The study was conducted between September 2024 and
July 2025 in accordance with the principles of the Declaration of Helsinki, ensuring ethical
treatment of all participants. Ethical approval was obtained from the Institutional Review Board
of Jerash University, No. 2955/6/2/9/AB.

Participants and the sampling process

The multi-stage cluster sampling technique was used to obtain a sample size that ensured
adequate estimates, appropriate distribution, and excellent representation of the BMI-C for
overall obesity, normal weight, overweight, and obesity (WHO, 1997), and was suitable for the
nature and objectives of the study. Participants were eligible if they were married, between 20
and 50 years old, and not pregnant or breastfeeding. They also had to be healthy, have no acute
or metabolic illnesses during or two months before the study, and be Jordanian or born in Jordan.
Participants were excluded if they had any disabilities, were taking medications that could affect
energy metabolism or body composition, were engaged in strenuous physical activity, had
weight fluctuations of more than 5 kg during the two months prior to testing, were underweight,
or had a serious illness or disease for two years.

The primary sampling unit considered the division of each study area into five clusters.
Systematic sampling of households (every 30th house) was done. One resident, if available, was
selected from each BMI-C (normal weight, overweight, and obese), and each household was
informed to contribute if achieving the study criteria. One resident, if available, was selected
from each BMI category (normal weight, overweight, and obese) and informed about the
opportunity to contribute if they met the study criteria. Whenever there was more than one
individual from each BMI-C, one participant was randomly recruited. If the selected household
had no volunteers and/or they were not fulfilling the study criteria, the next household was
used. Informed consent before their enrollment in the study was obtained from
each participant who met the study criteria after explaining all the study steps, and
the procedures consisted of collecting data via questionnaires, interviews, , and anthropometric
measurements.

Lifestyle evaluation and questionnaire

A comprehensive modifiable interview-based structured questionnaire was designed to gather
data on demographic, economic, sociocultural, and , physical activity, smoking habits, history of
weight fluctuations, and disease in study participants. Also Datarelated to childhood, adolescent
collected to ensure accuracy and pubertal obesity, familial obesity, and duration of obesity were
recall. The questionnaire was designed based on -of responses and reduce errors due to self

4
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«scientific literature specializing in assessing the trajectory of weight across life stages ( Stunkard
et al, <Power ¢ 1983et al, 2007 ).

In an initial interview conducted by two trained dietitians, 360 of the 450 selected participants
(80.0%) responded, while 20.0% rejected participating for personal reasons. Of these, 360
participants (80.0%) completed the full study procedures (88 with a BMI of 18.5-<25 kg/mz?, 67
with a BMI of >25-<30 kg/m?, and 155 with a BMI >30 kg/m?). A total of 50 subjects were
excluded based on the study criteria, as they had overt diabetes (n = 16), acute illness (6),
cardiovascular disease (CVD) (n = 3), a BMI <18.5 kg/m2 (n = 12), and hypertension (n = 13).
The remaining 310 individuals were included in the statistical analyses.

Measuring obesity history and age trajectory: -

For the evaluation of childhood obesity Participants were asked to remember their weight or
body type when they were younger than twelve years old. Body shape charts (Body Silhouette
Figures) were used to support recall accuracy. Each participant chose the shape that most closely
matched their body structure. The chosen profile was then categorized using the World Health
Organization's approved BMI criteria into three groups: normal weight, overweight, and obese
(WHO, 2007). In the absence of medical records, this approach is appropriate for determining
the onset of obesity (Stunkard et al., 1983).To assess adolescent obesity when participants were
aged 12 to 18, they were asked to use the same body-shape-supported self-recall technique to
select the shape closest to their body type at that stage. The results were categorized into three
groups: normal weight, overweight, and obesity. This approach allows for the study of the
obesity spectrum from childhood to adolescence and has proven effective in previous
epidemiological studies( Power et al., 2007 ).

Pubertal Obesity Assessment to determine weight status in puberty, participants were divided
into two age groups to assess the development of obesity during early and middle
adulthood:Adults from 21 to under 40 years, and adults 40 to under 50 years old.Data were
collected by direct questioning of weight and height for each age period, with recall supported
using body shape charts to improve identification accuracy. Body mass index (BMI) was then
calculated using the standard equation:

BMI = weight (kg) + height squared (m?)

Outcomes in each age group were classified into: normal weight, overweight, obesity
according to WHO criteria. This stratification allows for the study of the development of obesity
across puberty and its link to childhood and adolescent obesity, helping to understand the long-
term weight trajectory and the impact of early obesity on adult health ( Whitaker et al., 1997 ).

The family history of obesity was determined using self-report with support of body shape
diagrams. Participants reported the weight status of their first-degree relatives (both parents and
siblings) at different stages of their life, choosing a body shape that is closest to their own in
young adulthood or middle age.

The data was then coded into four groups: "no family history, one parent, both parents, or
siblings.” This variable has been used in previous studies to explore the relationship between
family history and obesity, acting as a marker for the overall family influence in genetics and
environment towards obesity (Whitaker et al., 1997; Ward et al., 2019).

The length of obesity was calculated. The earliest stage of age at which the obese individual
experienced weight gain or obesity was selected. The age of onset for obesity was first
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determined using supported recall with body shapes. The following equation was used to
calculate the length of obesity:

Subtract the age of onset of obesity from the contemporary age to get the years of obesity
duration.

Moreover, years of obesity were categorized into three groups to facilitate statistical analysis:
short (< 10 years), medium (10-20 years), and long (> 20 years). This will enable researchers to
determine cumulative effects of long-term obesity on current health status by considering these
categories (Biro & Wien, 2010; Ward et al., 2019).

Physical activity assessment:-

For the measurement of physical activity among the population, a questionnaire was used,
which was designed based on an instrument developed by Al-Hazzaa (2014), modifying it
according to the nature of the population to be studied. There were seven assessment questions in
the questionnaire, covering the nature and period of physical activity. Rephrased items in some
questions were combined, along with other options, in order to make the total number of
responses follow a four-point system.The total score was used to classify levels of physical
activity among participants into three groups, assigning the scores to "low (0-8)," "moderate (9-
17)," and "high (18-27)" activity levels. The length of each of the groups was calculated, along
with the range of each, based on statistical principles used in classifying quantitative data.For the
measurement of physical activity among the population, a questionnaire was used, which was
designed based on an instrument developed by Al-Hazzaa (2014), modifying it according to the
nature of the population to be studied. There were seven assessment questions in the
questionnaire, covering the nature and period of physical activity. Rephrased items in some
questions were combined, along with other options, in order to make the total number of
responses follow a four-point system.The total score was used to classify levels of physical
activity among participants into three groups, assigning the scores to "low (0-8)," "moderate (9-
17)," and "high (18-27)" activity levels. The length of each of the groups was calculated, along
with the range of each, based on statistical principles used in classifying quantitative data.

Anthropometric measurements:-

Anthropometric measurements, consisting of weight, and height, reading is recorded twice,
and the average of the measurements is recorded. All measurements were taken by the same
team of well-trained dietitians using the same tools according to standrization measurments by
Nieman, D, C, 2019)

Height was measured while the participant was barefoot and wearing light clothing to facilitate
correct positioning of the body using an equidistant non-stretchable measuring tape and was
recorded to the nearest 0.1 cm. Body weight was measured using an electronic scale (Seca,
Germany). The subjects were weighed standing on their feet, barefooted and wearing minimal
clothes, and it was recorded to the nearest 0.1 kg.The BMI was used as an indicator of
generalized obesity, and its classifications are based on the World Health Organization (1997): -:
BMI < 25 (normal weight), BMI 25-29.99 (overweight), and BMI > 30 kg/m? (obese)
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Data and analysis

All data were computerized and validated, and outliers and missing values were addressed by
referencing the original data. The normality of the data distribution was verified for body mass
index categories. Demographic and weight variables were described using percentages. To test
the relationship between classifications of current BMI-c and historical variables (childhood
obesity, adolescent obesity, familial obesity, and duration of obesity) the Chi-Square test was
used. SPSS version 25 was used for statistical analysis. Probability value was considered p<0.05
was used to determine the significance of the results

Results

Table 1The study included 310 adult women, the majority of whom were in the 40—-<50 age
group (44.8%). 60.6% of them had received an education.> High school, and56.8% have income
monthly >500Dinar Jordanian. It was observed spread high For smoking(62.6%), and levels
Activity Physical was Low | have61.3%.and Regarding nutritional status, half of the participants
were obese (50.0%), 21.6% were overweight, and 28.4% were within the normal weight range,
reflecting a high rate of obesity and low physical activity in this sample.

Table (1) General characteristics of the study sample

Variables Classification N(%)
20-29.9< 12 years 69(22.3)
Age(Years) 30-39.9 102(32.9)
40-50 139(44.8)
. High school 122(39.4)
Educational level High school>12years | 188(60.6)
Monthly income (JOD) :288 i%’gggg
. Yes 194(62.6)
Smoking No 116(37.4)
Low 190(61.3)
Physical activity levels Moderate 71(22.9)
High 49(15.8)
Normal weight 18.5 — | 88(28.4)
. . 24.9 kg/m?
Body mass index categories(BMI- Overvx?eight 25 — 29.9 | 67(21.6)
C) kg/m?

Obesity > 30 kg/m? 155(50.0)

Chi-square analysis showed in Table 2There are statistically significant differences between the
classifications BMI-C and all familial obesity indices (p<0.001) were used. Paternal obesity was
present in 55.5% of obese women compared to 38.8% of overweight women and 23.9% of
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women of normal weight. Maternal obesity was also more common in the obese group (70.3%)
compared to the overweight group (59.7%) and the normal weight group (43.2%). Obesity of
both parents was found in 38.7% of obese women compared to 53.7% of overweight women and
only 6.8% of women of normal weight. Furthermore, obesity of one or more siblings was
significantly higher among obese women (56.1%) compared to women of normal weight
(26.1%).

Table (2) Prevalence rates of parental obesity among body mass index categories (BMI-C)
of the study sample using Chi-Square.

Normal Overweight | Obese > 30 | P-
BMI-C | 185 -125 - 29.9| kg/m?2 Value<0.05
24.9 kg/m?
kg/m?
Parental obesity
N(%0) N(%) N(%) 0.000
Paternal obesity Yes 21(23.9) | 26(38.8) 86(55.5)
No 67(76.1) | 41(61.2) 69(44.5)
Maternal obesity | Yes 38(43.2) | 40(59.7) 109(70.3) 0.000
No 50(56.8) | 27(40.3) 46(29.7)
Both parents’ | Yes 6(6.8) 36(53.7) 60(38.7) 0.000
obesity No 82(93.2) |31(46.3) 95(61.3)
Obesity in one or | Yes 23(26.1) | 36(53.7) 87(56.1) 0.000
more siblings No | 65(73.9) |31(4623) 68(43.9)

The results showed in Table 3There is a significant correlation between weight status at age <12
years and classifications BMI in adulthood (p<0.001). 54.8% of obese women reported being
obese in childhood, compared to 35.8% in the overweight group and 29.6% in the normal weight
group. Conversely, the percentage of women with a normal weight in childhood was higher
among those currently of normal weight (44.3%) than among obese women (15.5%).
Table(3)Prevalence rates of weight status categories of childhood among body mass index
categories (BMI-C) of the study sample using Chi-Square.

Normal Overweight | Obese > 30 | P-
BMI-C |185 —|25 — 29.9|kg/m? Value<0.05
24.9 kg/m?
kg/m?2
Weight status
N(%) N(%) N(%) 0.000
normal weight 39(44.3) | 27(40.3) 24(15.5)
overweight 23(26.1) | 16(23.9) 46(29.7) 0.000
obesity 26(29).6) | 24(35.8) 85(54.8) 0.000
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The data showed in (Table 4) statistically significant differences between weight status in
adolescence and current BMI-C (p<0.001). Adolescent obesity was more prevalent among those
who are currently obese (54.2%) compared to those who were overweight (41.8%) and those of
normal weight (14.8%). Conversely, normal weight during adolescence was more common
among those who are currently of normal weight (56.8%).

Table (4) Prevalence rates of weight status categories of adolescent among body mass index

categories (BMI-C) of the study sample using Chi-Square.
Normal Overweight | Obese > 30 | P-
BMI-C | 185 25 - 299 | kg/mz? Value<0.05
24.9 kg/m?
kg/m?
Weight status
N(%0) N(%0) N(%0) 0.000
Normal weight
50(56.8) | 15(22.4) 34(21.9)
Overweight 25(28.4) | 24(35.8) 37(23.9) 0.000
Obesity 13(14.8) | 28(41.8) 84(54.2) 0.000

The results showed in Table 5 A statistically significant relationship exists between weight status
in adulthood (21-<40 and 40-<50 years) and classifications Current BMI (p<0.001). In the 21—
39.9 age group, obesity was more common among obese women (61.3%) compared to
overweight women (46.3%) and normal weight women (37.5%). In the 40-50 age group, the
prevalence of obesity was 40.0% among obese women compared to 28.4% and 15.9% in the
overweight and normal weight groups, respectively.

Table (5) Prevalence rates of weight status categories of women aged 22-<40, and,40-

among body mass index categories (BMI-C) of the study sample using Chi-Square.

Normal Overweight | Obese > 30 | P-
BMI-C | 185 25 - 299 | kg/m? Value<0.05
24.9 kg/m?
Weight status kg/m?
21-<40
Normal weight N(%o) N(%0) N(%o) 0.000
37(42.0) |10(14.9) 24(15.5)
Overweight 18(20.5) | 26(38.8) 36(23.2) 0.000
Obesity 33(37.5) | 31(46.3) 95(61.3) 0.000
Weight status40-<50
Normal weight 45(51.1) | 21(31.3) 45(29.0) 0.000
Overweight 29(33.0) | 27(40.3) 48(31.0) 0.000
Obesity 14(15.9) | 19(28.4) 62(40.0) 0.000

9
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Chi-square analysis showed in (Table 6) statistically significant differences between the duration
of obesity and current BMI (p<0.001). No prior obesity was recorded in the normal weight group
(100% previously non-obese). In contrast, the duration of obesity was>20year more Common
between obese women(42.6%)comparison With themselves the weight excess(31.3%).as It
reached rate Obesity For the duration 1-<10 years: 29.0% among obese women, and 28.4%
among overweight women.

Table (6) Prevalence rates of obesity duration classifications among body mass index
categories (BMI-C) of the study sample using Chi-Square.

Normal Overweight | Obese > 30 | P-
BMI-C | 185 —-125 - 29.9 | kg/m? Value<0.05
24.9 kg/m?
kg/m?2
Duration of
Obesity
N(%0) N(%0) N(%0) 0.000
NON
88(100.0) | 0(0.00) 0(0.00)
1-<10 yrs 0(0.00) 19(28.4) 45(29.0)
10-<20 yrs 0(0.00) 27(40.3) 44(28.4) 0.000
>20 yrs 0(0.00) 21(31.3) 66(42.6) 0.000

Discussion of results

The results obtained in this study clearly indicate that obesity in adult women is influenced by
weight status throughout different stages of life, obesity in the family, and the duration of
obesity, thus reinforcing the central concept for this study, which encompasses a life course
approach.

Results indicated a strong statistical correlation between obesity in children and adolescents and
obesity in adulthood, which corresponds to the conclusions obtained in systematic reviews and
global longitudinal studies that have indicated that children and adolescents who are obese are
significantly more likely to remain obese in adulthood than those who are of normal weight
(Moreover, recent studies have also indicated that an increase in body mass index at a young age
represents a critical point in the transition to obesity in adult life (Singh, et al,2008;Geserick et
al. 2018).

At a regional level, the results of this study are consistent with that found in the Middle East and
North Africa, whereby women experience higher levels of obesity than men. This trend is a
result of a number of factors, including a sedentary lifestyle, physical inactivity, as well as a
change in family dietary habits. (Musaiger, 2011 ;(Musaiger, et al,2012; Okati-Aliabad et al.,
2022). Specifically at the local level, our research verifies the national survey data in the state of
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Jordan regarding the magnitude of existing and growing rates of women’s obesity. However, our
research brings a new approach towards analyzing the interconnection between childhood and
teenage women’s obesity, the time span of women’s obesity, as well as women’s familial
obesity, which was not studied in detail in the past in the state of Jordan (Ajlouni et al., 2020;
Department of Statistics & ICF, 2024). The results also highlighted the importance of familial
obesity, where having obese parents was shown to raise the possibility of obesity among adult
female subjects. As mentioned above, these results match statements given by both classical and
contemporary views, where there is evidence that the interaction of genetic predispositions and
the usual family environment, such as food consumption patterns and levels of physical
activities, work together to raise the possibility of obesity among family members. (Whitaker et
al., 1997; Lake et al., 1997; McLoone, 2014) Having siblings who experience obesity also shows
the effect of having an obese family environment, which is more than just genetic
predispositions.

Furthermore, the discovery made in the research indicates the length of time an individual
experiences the effects of obesity as the key autonomous variable in measuring the magnitude of
obesity prevalence in adult women. This corresponds with recent studies acknowledging the
effects of prolonged exposure to the prevalence of obesity in the development of chronic or
lasting physiological changes in the regulation of sugar in the blood, appetite stimulation or
reduction, low-grade chronic inflammation, and changes in the level of energy in the body. All
these processes make it extremely difficult to lose the excess weight. (Sumithran et al.,
2011;Bray, et al,2017; Norris et al., 2020; Sidhu, 2023; Jastreboff,, et al,2023). The discovery
made implies the limitation of using the measurement of BMIs at a specific time compared to the
length of experience in the effects or prevalence of the same.

. In light of this, it can be concluded that the findings of this study show that obesity in adult
Jordanian women is a singular event within a weight-related continuum that begins in childhood.
As a result, it becomes even more complex based on duration. Hence, this study recommends a
preventive and intervention approach that focuses on a familial framework in early childhood
through adolescence, based on duration of obesity factors that are essential in assessing health
risks. This recommendation serves to address the ever-increasing obesity crisis within Jordanian
women.

Conclusion

The results of this study would help add to the scarce existing research on obesity within a life-
course perspective in Jordan and the Middle East. By concentrating on women in Northern
Jordan, the research would produce location-specific evidence that captures the regional cultural,
social, and environmental factors which impact obesity. Such evidence is critical for developing
region-specific preventive strategies. As far as public healthcare and policy-making are
concerned, the findings of this study can help healthcare planners and policy-makers devise
strategies for the prevention and intervention of women of different life stages rather than
concentrating purely on treating obese adults. Further, by pointing out the effects of sustained
overweight and obesity, incorporation of sustained weight measurement and lifestyle
interventions in the respective healthcare services for women could get supported. Finally, this
study will serve as a basis for future research and interventions since this study highlights why
obesity duration is essential in predicting health outcomes in adulthood. To conclude, this study
has potential applications in improving obesity prevention and reducing obesity-associated health
risks for improving overall health and wellness of women in Jordan.
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Limitations and proposed future strategies

We recommend conducting local longitudinal studies that connect early childhood assessments
(longitudinal records or educational data) with adult results, alongside biological assessments of
metabolic indicators (such as insulin resistance and CRP (appetite hormones)), to elucidate the
mechanisms, as the cross-sectional design of the study hinders causal inference. To better
understand family dynamics, we also suggest employing more precise environmental and
behavioral metrics (such as detailed nutrition, screen time, and urban versus rural settings).

References

1. Abu Salma, B. M., Albogai, O., & Ibrahim, M. Adolescent Obesity and Sedentary Screen
Time: A Public Health Perspective. Universal Journal Puplic Health, (2025). 496-503.

2. Ajlouni, K., Khader, Y., Batieha, A., Jaddou, H., & El-Khateeb, M. An alarmingly high and
increasing prevalence of obesity in Jordan. Epidemiology and Health, (2020). 42, e2020040.
https://doi.org/10.4178/epih.e2020040

3. Al-Hazzaa, H. M.. Physical activity guidelines for health care workers in the Gulf
Cooperation Council countries. Executive Office of the Health Ministers’ Council for GCC
States, Riyadh, Saudi Arabia. 2014.

4. Al-Hazzaa, H. M., Abahussain, N. A., Al-Sobayel, H. I., Qahwaji, D. M., & Musaiger, A. O..
Lifestyle factors associated with overweight and obesity among Saudi adolescents. BMC Public
Health, 12, Article 354. (2012). https://doi.org/10.1186/1471-2458-12-354

5. Al-Hourani, H., Abu Shhadeh, H., & Al-Jawaldeh, A.. Association between consumption of
Ultra Processed foods and obesity among Jordanian children and adolescents. scientific reports.
2025.

6. Biro, F. M., & Wien, M.. Childhood obesity and adult morbidities. The American Journal of
Clinical Nutrition, 91(5), 1499S-1505S. 2010.

7. Abu-Mweis, S. S., Tayyem, R. F., Shehadah, I., Bawadi, H. A., & Al-Jamal, H. A.. Food
groups and the risk of overweight and obesity among Jordanian adults. International Journal of
Food Sciences and Nutrition, 2018, 69(4), 486-494. https://doi.org/10.3945/ajcn.2010.28701B

8. Bluher, M.. Obesity: Global epidemiology and pathogenesis. Nature Reviews Endocrinology,
(2019), 15(5), 288-298. https://doi.org/10.1038/s41574-019-0176-8

9. Bluher, M.. An overview of obesity-related complications: The epidemiological evidence
linking body weight and other markers of obesity to adverse health outcomes. Diabetes, Obesity
& Metabolism, 2025, 27(9). https://doi.org/10.1111/dom.16263

10. Bray, G. A, Kim, K. K., & Wilding, J. P. H. Obesity: A chronic relapsing progressive
disease process. A position statement of the World Obesity Federation. Obesity Reviews, 18(7),
715-723. (2017) https://doi.org/10.1111/0br.12551

11. Daniels, S. R. The consequences of childhood overweight and obesity. The Future of
Children, 2006, 16(1), 47—-67. https://doi.org/10.1353/foc.2006.0004

12. Department of Statistics (DoS) [Jordan], & ICF. (2024). Jordan Population and Family
Health Survey. Department of Statistics & ICF, 2023.

12



Jerash for Research and Studies 2026, 26(2 Pt B), 2026555 Sl g Eogol] oz il

13. Geserick, M., Vogel, M., Gausche, R., Lipek, T., Spielau, U., Keller, E., Pféffle, R., Kiess,
W., & Kdrner, A. Acceleration of BMI in early childhood and risk of sustained obesity. The New
England Journal of Medicine, 2018, 379(14), 1303-1312.
https://doi.org/10.1056/NEJM0a1803527

14. Gluckman, P. D., Hanson, M. A., Cooper, C., & Thornburg, K. L. Effect of in utero and
early-life conditions on adult health and disease. The New England Journal of Medicine, 2008,
359(1), 61-73. https://doi.org/10.1056/NEJMra0708473

15. Hall, K. D., & Kahan, S. Maintenance of lost weight and long-term management of
obesity.  Medical Clinics of North  America, 2018, 102(1), 183-197.
https://doi.org/10.1016/j.mcna.2017.08.012

16. Hruby, A., & Hu, F. B. The epidemiology of obesity: A big picture. Pharmacoeconomics,
33(7), 673-689. 2015 https://doi.org/10.1007/s40273-014-0243-x

17. Jastreboff, A. M., Kotz, C. M., Kahan, S., Kelly, A. S., & Heymsfield, S. B. Obesity
pathophysiology: An updated review. Nature Medicine, 29, 1212-1225. . (2023)
https://doi.org/10.1038/s41591-023-02331-z

18. Lake, J. K., Power, C., & Cole, T. J. Child to adult body mass index in the 1958 British
birth cohort: Associations with parental obesity. Archives of Disease in Childhood, 77(5), 376—
381. 1997.https://doi.org/10.1136/adc.77.5.376

19. Llewellyn, C. H., Trzaskowski, M., van Jaarsveld, C. H. M., Plomin, R., & Wardle, J.
Satiety mechanisms in genetic risk of obesity. JAMA Pediatrics, 168(4), 338-344. 2014.
https://doi.org/10.1001/jamapediatrics.2013.4944

20. McLoone, P. Risk of child obesity from parental obesity. European Journal of Public
Health, 24(2), 186-192. (2014). https://doi.org/ 10.1093/eurpub/cks175

21. Musaiger, A. O. Overweight and obesity in the Eastern Mediterranean Region: Prevalence
and possible causes. Journal of Obesity, 2011, Article 407237.
https://doi.org/10.1155/2011/407237

22. Musaiger, A. O., Al-Hazzaa, H. M., Takruri, H. R., & Mokhatar, N. Change in nutrition
and lifestyle in the eastern Mediterranean region: Health impact. Journal of Nutrition and
Metabolism, 2012, Article 436762. https://doi.org/10.1155/2012/436762

23. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in obesity from 1990 to
2022: A pooled analysis of population-based studies. The Lancet, 403(10431), 1027-1050.
(2024). https://doi.org/10.1016/S0140-6736(23)02750-2

24. Nieman, David C. "Anthropometry." In Nutritional Assessment, by David C. Nieman, 155-
204. 2019

25. Norris, T., Cole, T. J,, Bann, D., Hamer, M., Hardy, R., Li, L., Ong, K. K., Ploubidis, G.
B., Viner, R., & Johnson, W. Duration of obesity exposure between the ages of 10 and 40 years
and cardiometabolic disease risk factors. PLOS Medicine, 17(12), e1003387. (2020).
https://doi.org/10.1371/journal.pmed.1003387

26. Power, C., Lake, J. K., & Cole, T. J. Measurement and long-term health risks of child and
adolescent fatness. BMJ, 335(7613), 145-148. 2007.

27. Simmonds, M., Llewellyn, A., Owen, C. G., & Woolacott, N. Predicting adult obesity from
childhood obesity: A systematic review and meta-analysis. Obesity Reviews, 17(2), 95-107.
2016. https://doi.org/10.1111/0br.12334

13



Jerash for Research and Studies 2026, 26(2 Pt B), 2026555 Sl g Eogol] oz il

28. Singh, A. S., Mulder, C., Twisk, J. W. R., van Mechelen, W., & Chinapaw, M. J. M.
Tracking childhood overweight into adulthood. Obesity Reviews, 9(5), 474-488. (2008).
https://doi.org/10.1111/j.1467-789X.2008.00475.x

29. Stunkard, A. J., Sgrensen, T. I. A., & Schulsinger, F.. Use of the Danish Adoption Register
for the study of obesity and thinness. Journal of Chronic Diseases, 36(5), 363-367. 1983.

30. Ward, Z. J., Bleich, S. N., Cradock, A. L., Barrett, J. L., Giles, C. M., Flax, C., Long, M.
W., & Gortmaker, S. L.. Projected U.S. state-level prevalence of adult obesity and severe
obesity. The New England Journal of Medicine, 381(25), 2440-2450. (2019).
https://doi.org/10.1056/NEJMsa1909301

31. Whitaker, R. C., Wright, J. A., Pepe, M. S., Seidel, K. D., & Dietz, W. H. Predicting
obesity in young adulthood from childhood and parental obesity. The New England Journal of
Medicine, 1997 337(13), 869-873. https://doi.org/10.1056/NEJM199709253371301

32.  World Health Organization (WHO). Growth reference data for 5-19 years. 2007.

33. World Health Organization (WHO). World Health Statistics: Monitoring health for the
SDGs, sustainable development goals. Geneva: World Health Organization. 2024.
https://www.who.int/publications/i/item/9789240094703

34. World Health Organization.. Obesity and overweight. World Health Organization. 2022
35. World Health Organization. Report of a WHO consultation on obesity. Preventing and
managing the Global Epidemic, Geneva; 1997. Available from URL.: http://www.who.int/nut/
obs.htm

36. Zheng Y, Song M, Manson JE, Giovannucci EL, Hu FB. Group-Based Trajectory of Body
Shape From Ages 5 to 55 Years and Cardiometabolic Disease Risk in 2 US Cohorts. Am J
Epidemiol. 2017;186(11):1246-1255. [PMC free article] [PubMed]

14


http://www.tcpdf.org

