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Objective: The study aimed to investigate the prevalence of obesity among Jordanian 
women and its association with a wide range of chronic diseases.
Methods: Subjects were enrolled in the present cross-sectional study based on a random 
drop-off technique at the Obstetrics and Gynecology clinics at Jordan University Hospital. 
Initially, any female 18 years of age and older was asked to enroll in the study. Relevant data 
were gathered using a questionnaire composed of 30 questions, and body mass index (BMI) 
was determined from each participant’s weight and height. The following variables were 
collected: socio-demographic, chronic diseases, and health status. Each variable’s frequen-
cies were reported, and the 95% confidence interval (95% CI) for each variable was 
calculated. For association analysis, Chi-square analysis was performed with an odds ratio 
(OR) and 95% CI. Multinomial logistic regression analysis was applied to a combination of 
independent variables and a dependent condition with covariate factors.
Results: The age-standardized prevalence of overweight/obese Jordanian women was 70.6% 
(95% CI 66.0–74.8%). On the other hand, the age-standardized prevalence of only obese 
women was 36.4 (95% Cl 31.9–41.2%). Furthermore, the association between age and 
overweight/obesity was significant (p<0.0001). The percentage of overweight and obesity 
started to be significant in the 30–39 year age group. Moreover, the OR for obesity ranged 
from 2.7 to 7.0 (p<0.05–0.01) for those women with only elementary education. Besides, 
high parity was significantly associated with obesity and elementary education. For chronic 
conditions, the percentages of hypertension, diabetes, hypertriglyceridemia, osteoporosis, 
and rheumatoid arthritis were significantly correlated with increased BMI in Jordanian 
women. With age adjustment, however, only hypertension was associated with obese level 
3 with OR of 7.2 and 95% CI of 2.1–25.1 (p<0.01).
Conclusion: There is a high prevalence of overweight/obesity among women in Jordan, 
which was related to high parity and low education level. This high prevalence of obesity 
increased the incidence of chronic diseases, such as hypertension. Therefore, community- 
based multiple strategies are required to combat obesity in Jordanian women.
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Introduction
Obesity and overweight pose a significant public health threat as a rising epidemic in 
many countries.1 In recent years, an increase in body mass index (BMI) was linked to 
the risk burden of non-communicable chronic diseases globally.2–4

Several epidemiologic studies have shown that the rates of obesity in all ages and 
among both males and females irrespective of geographical locality, ethnicity, or 
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socioeconomic status are increasing.5,6 For instance, the 
United States National Health and Nutrition Examination 
Survey has revealed data showing the overall prevalence of 
obesity among adults in 2013–2014 was 37.7%. However, the 
prevalence of obesity is generally greater in women.7 The 
prevalence among women was 40.4% compared with 35.0% 
among men.8 Furthermore, women with high BMI are marked 
at higher risk of breast cancer,9 atherosclerotic cardiovascular 
disease,10 type 2 diabetes,11 hypertension,12 dyslipidemia,13 

musculoskeletal disorders,14 endocrine disorders,15 risk of 
infertility,16 and impaired pulmonary function.17

The overcharging aim to prevent overweight and obe-
sity among women has been highly addressed to govern-
ments by the world health organization (WHO) to prevent 
premature death due to chronic diseases.18 Aging along 
with obesity are considered to be the most popular uni-
versal contributors to health decline. During 2016, 78% of 
the total 36,000 Jordanian deaths occurred because of 
chronic diseases.19 In addition, it was estimated that the 
prevalence of chronic diseases from 2005 to 2050 in 
Jordan is expected to accelerate rapidly.20

In a 2008 study, the age-standardized prevalence of 
obesity in the northern area of Jordan was 28.1% in men 
and 53.1% in women.21 Besides, the same study reported 
increased obesity percentages in women aged ≥40 years in 
2008 compared to the surveys performed in 1994 and 
2004.21 As in other areas, obesity in Jordan coincided 
with an increased odds ratio of diabetes, hypertension, 
and dyslipidemia.21–23 Though, weight reduction and con-
trol should be the center of secondary prevention strategies 
of hypertension and cardiovascular disease when it comes 
to conveying clinical information into practice.

Recently, we have studied the factors associated with 
natural menopause age, mainly related to premature and 
early menopause among Jordanian women.24 Although the 
BMI increase was not a factor in premature or early 
menopause in the latter study, BMI data in women was 
alarming. Therefore, in the present study, we investigated 
the prevalence of obesity in relation to age, education, and 
parity, and its correlation to chronic diseases and its emer-
ging risk factors in Jordanian women.

Materials and Methods
Study Approval, Design, and Subjects
This study was designed for cross-sectional research. 
A study protocol was submitted to the Research Ethics 
Committee at the Jordan University Hospital and received 

approval (Approval #38/2015) in early 2016. This study 
was carried out at Jordan University Hospital per the 
Declaration of Helsinki, whereby every subject has agreed 
to enroll by willingly signing informed consent.

Subjects and the Selection Process
For the selection process, we followed a random drop-off 
technique to the Obstetrics and Gynecology clinics atJordan 
University Hospital. Any female 18 years of age and older 
was asked to enroll in the study. Investigators discussed the 
importance of the study to each participant. Following the 
acceptance to enroll, each participant signed informed con-
sent. Furthermore, the sample size was calculated to be ≥380 
subjects, based on 50% probability of obesity in Jordan, 0.05 
error and 95% confidence interval (95% CI).21

Four hundred and sixty-eight accepted to enroll in the 
study. Out of the 468, 40 subjects were excluded from the 
analysis because they were non-Jordanian and were resid-
ing in Jordan as students, ie, they were residing for a short 
period of time.

With the help of the health-trained investigators, each 
participant answered a questionnaire containing 30 ques-
tions. The questions have information about each partici-
pant’s socioeconomic factors, including marital status, 
having kids, type of work, household salary, and education 
status. Furthermore, the questionnaire included data on each 
subject’s smoking habits, chronic conditions, and diseases.

Body Mass Index (BMI)
Each subject’s weight and height were measured and 
recorded (Seca 700 with stadiometer, Hamburg, 
Germany). BMI was calculated and classified (c-BMI) 
using the International Classification recommended by 
WHO. c-BMI was as follows: 1 for underweight 
(<18.5 kg/m2), 2 for standard weight (18.5–24.9 kg/m2), 
3 for overweight (25.0–29.9 kg/m2), 4 for obese 1 (30– 
34.9 kg/m2), 5 for obese 2 (35–39.9 kg/m2), and 6 for 
obese 3 (>40 kg/m2).

Data Analysis
Means and standard deviations were used to describe the 
continuous variables and percentages to describe categorical 
variables. Each categorical variable’s frequencies were 
reported, and the 95% confidence interval (95% CI) for 
each variable was calculated. For association analysis, Chi- 
square analysis was used with the estimation of odds ratio 
(OR) and 95% CI. Furthermore, multinomial logistic regres-
sion analysis was applied to a combination of independent 
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variables and a dependent condition with covariate factors, 
such as age and socioeconomic variables. A p-value of 
<0.05 was considered to be statistically significant. All ana-
lyses were performed using SPSS 25 statistical package.

Results
Sociodemographic Characteristics and 
Health Status of the Study Population
The study population consisted of 428 Jordanian women 
with a mean age of 48.6 years (±14.5 SD) (Table 1). The 
majority were married (75.5%), having kids (68.5%), house-
wives (64%), never smoked (79.2%), and their household 
income was low (75.2%). Besides, half of the population 
(50.9%) had a college degree, and slightly higher than half 
(57.7%) considered having good health (Table 1).

More than half (59.8%) of the study population had 
arthritis pain. However, the most common chronic condi-
tion that affected the study group was hypertension 
(29.5%), and to a lesser extent, diabetes and hypertrigly-
ceridemia (Table 2). Furthermore, women with ovarian 

cysts, uterine fibrosis, and osteoporosis were 12–14%. 
On the other hand, the percentage of autoimmune-related 
diseases, such as rheumatoid arthritis, systemic lupus 
erythematosus, and thyroid diseases was 6.1%.

Prevalence of Overweight and Obesity in 
Jordanian Women and Its Relation to 
Age, Education Level and Parity
The percentage frequency of the study population revealed 
that the majority of women were overweight (Figure 1A). 
This represented an overall c-BMI average of 3.25 (± 1.19) 
with a 95% CI of 3.14–3.37. According to c-BMI ≥3, the 
age-standardized prevalence of overweight/obese Jordanian 
women was 70.6% (95% CI 66.0–74.8%). On the other 
hand, the age-standardized prevalence of only obese 
women was 36.4 (95% Cl 31.9–41.2%). Furthermore, data 
showed that as females aged, the c-BMI significantly 
increased (Figure 1B). According to the age groups, the 
percentage of overweight/obese females increased from 
~26% in 20–29-year age groups to a range between 73– 

Table 1 Characteristics of the Study Population

Parameter Description Number Percentage 
(%)

Age (yr) 48.6 ± 14.5 428 100%

Marital Status Single 104 24.3
Married/been married 324 75.7

Having Kids Yes 293 68.5

Education Elementary 150 35.1

High School 60 14.0
College 218 50.9

Type of Work Employee 94 22.0
Self-Employed 4 1.2

Housewife 274 64.0

Student 55 12.9

Household 

Income (JD)

<500 JD 303 70.8

500–999 89 20.8
>1000 35 8.2

Smoking Current 50 11.7
Sometimes 10 2.3

Past 29 6.8

Never 339 79.2

Health Excellent 92 21.5

Good 155 36.2
Average 136 31.8

Poor 42 9.8

Table 2 Frequency of Chronic Diseases/Conditions in a Sample 
of Jordanian Women with an Age Range of 20–75 Years

Diseases Number Percentage CI 95%

n=428

Arthritis pain 257 59.8 57.0–66.0

Hypertension 127 29.5 24.3–34.1

Diabetes 77 17.9 14.4–21.9

Hypertriglyceridemia 69 16.0 12.3–19.9

Ovarian Cysts 62 14.4 11.2–18.1

Uterine Fibrosis 62 14.4 11.2–18.1

Osteoporosis 52 12.1 9.2–15.6

Rheumatoid arthritis 21 4.9 3.0–7.4

Heart diseases 18 4.2 1.5–6.5

Hysterectomy 17 4.0 2.3–6.3

Hypercholesterolemia 13 3.0 1.4–4.2

Thyroid diseases 4 0.9 0.6–1.4

Hepatitis B virus infection 3 0.7 0.4–1.1

Kidney diseases 3 0.7 0.4–1.1

Migraine 2 0.5 0.3–0.8

Asthma 2 0.5 0.3–0.8

Gout 2 0.5 0.3–0.8

Leukemia 2 0.5 0.3–0.8

Ovariectomy 2 0.5 0.3–0.8

Bone Marrow Fibrosis 1 0.2 0.1–0.3

Breast Fibrosis 1 0.2 0.1–0.3

Epilepsy 1 0.2 0.1–0.3

Hyper colon 1 0.2 0.1–0.3

Mediterranean fever 1 0.2 0.1–0.3

Systemic lupus erythematosus 1 0.2 0.1–0.3

Turner syndrome 1 0.2 0.1–0.3
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84% in 30 years of age and older (p<0.0001) (Figure 1C). 
However, the percentage of women with the standard weight 
(c-BMI of 2) was kept constant (~20%) from 30 years of age 
and above. On the other hand, the percentage of obese 
women kept increasing with age (Figure 1C).

To evaluate if the education level, having kids, or 
smoking status were an associated factor with prevalence 
of obesity in Jordanian women, we used a multinomial 
regression analysis adjusted with age as a covariate factor. 
The results showed that obesity, but not overweight, was 
related to low education levels (Table 3). The adjusted OR 
(aOR) values ranged from 2.7 to 7.0 for elementary educa-
tion and obesity, and these aOR values became insignif-
icant with high school and college educations. On the 
other hand, no significant correlation between high BMI 
and having kids or smoking status was observed.

Furthermore, when parity was classified to low (1–2 
kids), medium (3–4 kids), grand parity (5–6 kids) and high 
grand parity (>7 kids), obesity was significantly associated 
with medium, grand, and high grand parity in comparison 
to low parity (p<0.05, 0.05, 0.01, respectively) (Table 4). 
When age was introduced as a cofactor, only high grand 
parity was associated with obesity (Table 4). However, 

when education was introduced, no significance was 
noted. Besides, low education was significantly correlated 
with an increase in parity (Table 5).

Association Between Overweight/ 
Obesity and Chronic Conditions
Since overweight/obesity was a major observational factor 
in the Jordanian population, further analysis related to 
chronic/disease conditions with high BMI was performed 
(Table 6). The percentages of hypertension, diabetes, 
hypertriglyceridemia, osteoporosis, and rheumatoid arthri-
tis were significantly correlated with increased c-BMI in 
Jordanian women. Furthermore, the OR ranged between 
2.53 and 2.76 for metabolic syndrome-related conditions 
and was extremely high (9.01) for rheumatoid arthritis.

After adjusting for age and socioeconomic variables in 
the multinomial regression analysis, only hypertension was 
associated with an obese 3 level and an aOR of 7.2 (Table 7). 
Furthermore, rheumatoid arthritis showed a trend towards 
correlation with overweight and obese 3 (aOR 7.6 and 10.3, 
p=0.058 and 0.056, respectively). On the other hand, dia-
betes, osteoporosis, and hypertriglyceridemia became insig-
nificantly correlated with overweight/obesity (Table 7).
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Figure 1 (A) The distribution frequency of all subjects according to c-BMI. (B) The mean of c-BMI in each age group (error bars represent standard deviation), and **Means 
significantly different than all other age groups (p<0.01); *Means significantly different than 50–59 and ≥60 years groups (p<0.05). (C) The distribution percentages of 
underweight, standard, overweight, and obese women in Jordan according to their age.
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Discussion
The present study showed that age-adjusted prevalence of 
overweight and obesity is high (70.6%) in Jordanian 
women. This is similar to females living in the eastern 
Mediterranean regions, including Jordan.25,26 However, 
the age-adjusted prevalence for obesity is moderately 
high (36.4%). The latter is less than the reported study in 
northern Jordan,21 or in Kuwait, Saudi Arabia, or Qatar, 
but closer to women from Lebanon, Iran, or Tunisia.25 

Furthermore, our findings stressed on the association of 

obesity to low education level and high parity. Therefore, 
a good reason for the differences in the prevalence of 
obesity in the literature between different populations 
and studies is the percentage of women with low education 
levels and the number of parity each woman had in each 
study. Furthermore, we showed that BMI increased stea-
dily from the age group of 30–39 to over 60 years. Hence, 
making it evident that increasing BMI is highly associated 
with age. This finding is expected since previous studies 
showed that overweight/obesity is related to age.27

There were no coinciding studies in Jordan that correlate 
educational level to obesity among women. However, pre-
vious research has shown that the prevalence of overweight/ 
obesity among low socioeconomic levels.21,26 Herein, we 
showed that the prevalence of obesity was inversely related 
to educational levels. Women with only elementary educa-
tion showed to be the highest in obesity. This is in agree-
ment with previous studies that have produced ample 
evidence that obesity is related to low educational 
levels,28–30 and consequently such low education would 
disrupt the dynamic factor of the socioeconomic ladder.31

Since an increasing number of pregnancies may contri-
bute to postpartum weight retention,32,33 this study showed 
that increasing parity is significantly related to obesity.34,35 

Furthermore, as a proxy for socioeconomic status, low edu-
cational level is inversely associated with parity, and when 
cofounded with obesity, lower education was highly related 
to increased odds of obesity due to increase in parity.34,36

Table 3 Multinomial Regression Analysis with OR and CI-95% of 
BMI Type and Education Level Adjusted with Age

BMI Education aOR* 95% CI P value

Standard Reference Reference Reference

Overweight Elementary 1.5 0.8–3.1 0.238
High School 1.3 0.6–2.8 0.517

College – – –

Obese 1 Elementary 3.4 1.6–7.5 0.002

High School 1.8 0.7–4.3 0.211
College – – –

Obese 2 Elementary 2.7 1.1–6.7 0.036
High School 1.8 0.6–5.3 0.323

College – – –

Obese 3 Elementary 7.0 1.9–26.5 0.004

High School 2.8 0.6–14.4 0.211

College – – –

Note: *Adjusted OR.

Table 4 Multinomial Regression Analysis with OR and CI-95% of Obesity and Parity without and with Age Adjustment

Parity OR P value aOR * P value

Grand Parity 4.26 (1.64–11.1) <0.01 3.13 (1.09–9.02) <0.05
High Parity 3.19 (1.27–8.00) <0.05 2.57 (0.97–6.81) 0.058

Medium Parity 2.81 (1.07–7.38) <0.05 2.50 (0.93–6.67) 0.068

Low Parity Reference – Reference –

Note: *Adjusted OR.

Table 5 Number of Women and Their Parity in Comparison to Their Education Level

Education Parity Total

High Grand Parity Grand Parity Medium Parity Low Parity Null Parity

Elementary 64*** 40*** 23* 7 16 150
High school 13** 15* 18* 6 8 60

College 11 27 37 37 106 218

Total 88 82 78 50 130 428

Note: *p<0.05, **p<0.01, ***p<0.001 in comparison to low parity.
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Aging, with its related consequences on health, is con-
sidered a significant contributor to health decline. When 
the accumulation of unhealthy lifestyle behaviors such as 
low physical activity, high intake of sugar-sweetened bev-
erages, and low intake of fruits and vegetables during 
aging would increase multiple inflammatory processes 
and therefore, linkage to chronic inflammatory diseases 
occurs.37–40 In the present study, hypertension, diabetes, 
hypertriglyceridemia, osteoporosis, and rheumatoid arthri-
tis were all significantly correlated with increased BMI 
and age. However, after adjusting for age and socioeco-
nomic variables, only hypertension was associated with 
obesity. The latter points to other risk factors accumulated 
with aging that may enhance the prevalence of diabetes, 
hypertriglyceridemia, osteoporosis, and rheumatoid 
arthritis.

Furthermore, this reveals the limitations of the present 
study, which did not include variables such as lifestyle 
behavior for each subject, obesity family history, and 
obesity in early adolescence.41 Besides, this study is 
a cross-sectional observational study, and it is difficult to 
make inferences regarding causal relationships and obe-
sity. Furthermore, although the sample size of this study is 
adequate, the number of subjects enrolled is limited. 
Finally, some of the questionnaire questions were rela-
tively subjective and depended on each participant’s 
opinion.

Obesity is an alarming risk factor for hypertension, 
leading to increased morbidity and mortality among 
Jordanian women. Hypertension is a modifiable risk fac-
tor for cardiovascular and renal diseases.42 Besides, mul-
tiple pathophysiological abnormalities were found to be 

Table 6 Association of Overweight/Obese Jordanian Women with Chronic Conditions/Diseases

Diseases Number Number of Cases 
with High BMI

Percentage of 
Cases to High BMI*

OR CI 95% P value**

Arthritis pain 257 173 57.3 0.76 0.49–1.16 0.204

Hypertension 127 106 35.1 2.70 1.60–4.57 <0.001

Diabetes 77 64 21.2 2.34 1.24–4.42 <0.01
Hypertriglyceridemia 69 58 19.2 2.49 1.28–4.91 <0.01

Ovarian Cysts 62 50 16.6 1.92 0.98–3.74 0.06

Uterine Fibrosis 62 50 16.6 1.89 0.97–3.68 0.06
Osteoporosis 52 43 14.2 2.19 1.02–4.57 <0.05

Rheumatoid arthritis 21 20 6.6 8.87 1.18–66.79 <0.01
Hysterectomy 17 15 5.0 3.24 0.73–14.38 0.171

Heart diseases 18 15 5.0 2.14 0.61–7.54 0.224

Hypercholesterolemia 13 8 2.6 0.66 0.21–2.05 0.469

Notes: *Number of women with high BMI is 302. **Chi square test (2-sided).

Table 7 Multinomial Regression Analysis with OR and CI-95% of BMI Type to Chronic Conditions Adjusted with Age and 
Socioeconomic Variables*

BMI Hypertension Diabetes Hypertriglyceridemia Rheumatoid Arthritis Osteoporosis

Standard 18–24.9 kg/m2 Reference Reference Reference Reference Reference

Overweight 25–29.9 kg/m2 0.6 (0.3–1.2) 0.8 (0.4–1.8) 1.3 (0.6–2.9) 7.6 (0.9–61.4) 1.2 (0.9–2.9)

p=0.058

Obese 1 30–34.9 kg/m2 1.1 (0.5–2.4) 1.2 (0.5–2.7) 1.0 (0.4–2.4) 3.4 (0.4–33.3) 1.1 (0.4–2.9)

Obese 2 35–39.9 kg/m2 2.2 (0.9–5.3) 1.5 (0.6–3.7) 1.2 (0.4–3.2) 2.6 (0.2–31.7) 0.8 (0.3–2.5)

p=0.083

Obese 3 ≥40 kg/m2 7.2 (2.1–25.1) 1.3 (0.4–4.2) 2.0 (0.6–6.5) 10.3 (0.9–113.0) 1.2 (0.3–4.5)

P<0.01 p=0.056

Note: *Marital status, having kids, type of work, and education.
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highly related to hypertension and obesity. The asso-
ciated abnormalities are inflammation, insulin resistance, 
increased oxidative stress, abnormal adipokines produc-
tion, the sympathetic nervous system, and the renin- 
angiotensin-aldosterone systems.43 Thus, early diagnosis 
and treatment of obesity impact the prevention of hyper-
tension and its consequences. Furthermore, obesity is 
preventable by improving our understanding of the fac-
tors that promote obesity from an early age. Thus, imple-
menting preventing obesity into clinical practice should 
increase awareness against high-fat food consumption, 
reduced physical exercise, and improved sedentary 
lifestyle.44,45 Medical education in the clinic regarding 
obesity and its correlation to metabolic and cardiovascu-
lar diseases, adopting new lifestyle habits for weight 
management should be of high importance. 
Furthermore, this and other previous studies should 
help health policymakers implement awareness of the 
background of obesity in Jordan.

In conclusion, there is a high prevalence of overweight/ 
obesity among women in Jordan, which was related to 
high parity and low education level. Besides, this high 
prevalence increased the incidence of chronic conditions 
among obese women. Therefore, community-based multi-
ple strategies are required to combat obesity in Jordanian 
women. Furthermore, research should be dedicated to 
supporting women’s well-being in Jordan’s clinics by ele-
vating the association of overweight and obesity with 
increased morbidity and mortality rates. Finally, it is vital 
to improve our understanding of obesity in women to 
initiate interventional strategies to control chronic 
diseases.
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