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ABSTRACT 

Background: Metabolic syndrome (MetS) is a major health problem around the world including Jordan and it has re- 
ceived notable consideration from epidemiologists in the latest years. The objective of this study was to estimate MetS 
prevalence among employees and its associated factors including socio-demographic, lifestyle, and dietary. Methods: 
A total of 491 employees (344 men and 147 women aged 20 - 65 years) participated in this study. Data concerning 
fasting plasma glucose level, lipid profile, blood pressure, anthropometric measurements and 24-dietary recalls were 
obtained. Results: MetS prevalence was 36.3% (38.7% among men and 30.6% among women). Multiple logistic re-
gression analysis results showed that the odds ratio of MetS was increased in older ages (OR: 3.0; 95% CI: 1.43 - 6.47; 
p < 0.01) and smokers (OR: 2.6; 95% CI: 2.58 - 4.22; p < 0.01). With elevation 1 unit in the body mass index (BMI), 
risk of MetS increased by 30% (95% CI: 22.9% - 38.4%; p < 0.01) and an increase1 mg/day in dietary iron intake, the 
risk of MetS increased 2.4% (95% CI: 0.07% - 4.3%; p < 0.01). Conclusions: MetS prevalence is considered to be high 
among Jordanian employees which highlights the urgent need to develop comprehensive national strategies for preven-
tion and treatment of MetS. 
 
Keywords: Metabolic Syndrome; Employees; Jordan; Lifestyle-Dietary Factors

1. Introduction 

Metabolic Syndrome (MetS) is a grouping of various 
metabolic disorders described by hyperglycemia, hyper- 
tension, central obesity, and dyslipidemia [1] which well 
known to raise the risk for development cardiovascular 
diseases (CVD) and type 2 diabetes mellitus (DM-2) 
[2-4]. For this reason MetS is an important public health 
concern and its diagnosis and treatment could potentially 
prevent the development of chronic diseases that largely 
known to be the leading causes of mortality world wide.  

Although the etiology of MetS is not entirely under- 
stood, research has suggested that insulin resistance, 
obesity, environmental factors and genetic predisposition, 
may play major role in its pathogenesis [5,6]. Even 
though the exact prevalence of MetS is unknown, re- 
search suggests that it is increasing at displeasing rate 
worldwide [6,7] and varies depending on the definition 
used and ethnicity [8]. However limited research is 
available about MetS prevalence or its components 
among employees [9-12]. Studies showed that MetS 

prevalence was differed according occupational type 
[9,10,12]. To our knowledge, the prevalence of MetS 
among Jordanian employees is unknown. Therefore, this 
prospective research was undertaken to determine the 
prevalence of MetS among Jordanian employees and to 
establish associated socio-demographic, lifestyle, and 
dietary risk indicators for the MetS in this population. 
Identifying these factors will help in developing an effec- 
tive intervention that target employees to manage and 
prevent the development of MetS and CVD and DM-2. 

2. Subjects and Methods 

2.1. Subject’s Selection and Recruitments 

A cross-sectional study was conducted between June 
2007 and December 2007 in one of the Jordanian 
university. A representative sample of 838 university 
employees was systematically selected, every third name, 
from a list of names for all employees. The selected 
potential participants received an announcement which 
briefly explained the objectives, significance, and the 
protocol of the study. A total of 513 employees were *Corresponding author. 
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agreed to participate in the study. Of these, 22 parti- 
cipants either had missing anthropometric measurements 
or did not fast well prior to biochemical test. Informed 
written consent was obtained from each subject who was 
willing to participate in the study. Institutional Review 
Board Committee approved this study. 

2.2. Dietary Assessment and Socio-Demographic  
and Lifestyle Related Factors 

Dietary intake was assessed using 24-hour dietary recall 
for two days (weekday and weekend). Employees were 
instructed to remember and illustrate the food and bev- 
erages that consumed over the past 24 hours for two days. 
The dietary recalls were entered into a Computerized 
Nutrient Analysis Program (ESHA, version 7.71, USA). 
On the other hand, self-administered questionnaire was 
used to identify the socio-demographic and lifestyle re- 
lated factors. The questionnaire was pilot tested by an 
employee’s sample to examine its clarity.  

2.3. Anthropometric, Biochemical and Blood  
Pressure Measurements 

Height, weight, and Waist circumference (WC) were 
measured to the nearest 0.1 cm, 0.1 kg, 0.1 cm, respec- 
tively. Body mass index (BMI) was calculated using 
height and weight measurements as kg/m2.  

About 10 ml of venous blood samples was collected in 
heparinyzed test tubes after an overnight fast. Plasma 
was used to measure glucose (FPG), triglyceride (TG), 
total cholesterol (TC) and High density lipoprotein- 
cholesterol (HDL-C) were measured in Hitachi 902 auto- 
analyzer, Roche; Germany. Low-density lipoproteins cho- 
lesterol (LDL-C) was calculated using the Friedewald 
equation (LDL-C = TC – HDL-C – [TG/5]). This equation 
was valid until the triglyceride concentration reach 400 
mg/dl, but if its concentration was higher than 400 mg/dl 
then LDL-C was measured using auto-analyzer. The 
blood pressure (BP) of each employee was measured 
twice in the sitting position after 5-minute rest period 
using an oscillometric sphygmomanometer (type USM- 
700GSi, Elquest Corporation, Chiba, Japan). 

2.4. MetS Definition 

According to the American Heart Association and the 
National Heart, Lung, and Blood Institute (AHA/NHLBI) 
criteria, the diagnosis of MetS was made when three or 
more of the following risk factors are present: a waist 
circumference (WC) ≥ 102 cm (≥40 inches) in men and ≥ 
88 cm (≥35 inches) in women, fasting plasma glucose 
(FPG) ≥ 100 mg/dl (5.55 mmol/l) or on drug treatment 
for elevated glucose, systolic blood pressure (SBP) ≥ 130 
mmHg or diastolic blood pressure (DBP) ≥ 85 mmHg or 

on antihypertensive drug treatment in a patient with a 
history of hypertension, fasting triglycerides (TG) ≥150 
mg/dl (1.7 mmol/l) or on drug treatment for elevated 
triglycerides, and HDL-C ≤ 40 mg/dl (1.0 mmol/l) in 
men and ≤50 mg/dl (1.3 mmol/l) in women or on drug 
treatment for reduced HDL-C [1]. 

2.5. Data Analyses 

Data were analyzed using the Statistical Package for 
Social Sciences (SPSS, version 15.0, 2007, Chicago, IL). 
Chi-square (χ2) was performed to test the differences in 
socio-demographic, lifestyle and dietary factors between 
employees who have MetS and who do not have MetS. 
Independent-samples t-test was performed to compare 
the means of continuous variables between employees 
who have MetS and who do not have MetS. Pearson’s 
correlation coefficient was performed to examine the 
associations between nutrients intake and clinical indi- 
cators of MetS. Univariate and multivariate logistic re- 
gression analysis were carried out to examine the deter- 
minants of MetS among socio-demographic, lifestyle and 
dietary factors. Findings with a p-values of 0.05 were 
considered to be statistically significant.  

3. Results 

A total of 491 employees (344 men and 147 women aged 
20 - 65 years) participated in this study. The crude 
prevalence of MetS and its individual metabolic abnor- 
malities are presented in Figure 1. The prevalence of 
MetS among Jordanian employees was 36.3% and low 
HDL-C was the most common abnormality. Although 
the prevalence of MetS and abdominal obesity were not 
significantly differ between gender, men have high 
prevalence of hypertriglyceridemia, high BP, and high 
FPG level, whereas women have high prevalence of low 
HDL-C level (p < 0.05) (Figure 2).  

MetS prevalence and its individual metabolic abnor- 
mallities among employees stratified by gender and age 
are summarized in Table 1. MetS prevalence was posi- 
tively correlated with age in both genders. It increase 
from 20.6% in men aged 20 - 34 years to 61.4% in men 
aged 45 - 54 years and then reduced to 53.3% in those 
aged 55 - 65 years, while in women MetS prevalence was 
14.9% in 20 - 34 years old and sustained to rise to 85.7% 
in 55 - 65 years age group. Among men, the prevalence 
of abdominal obesity, high BP, and high FPG were sig- 
nificantly increased with age, while the prevalence of 
hypertriglyceridemia were significantly increased from 
30.5% to 55.4% among study population ages between 
20 - 54 years and then reduced to 53.3% among those 
aged 55 - 65 years. Among women, the prevalence of 
abdominal obesity, hypertriglyceridemia, high BP, and 
high FPG level were significantly increased with age    
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Table 1. Prevalence of metabolic syndrome and its individual abnormal components among the study population stratified by 
age and gendera. 

Metabolic Syndrome Components n (%)b 
Gender Age 

Enlarge WCc High TGd Low HDL-Ce High BPf High FPGg 
MetSh 

Men        

 20 - 34 62 (47.3) 40 (30.5) 61 (46.6) 54 (41.2) 9 (6.9) 27 (20.6) 

 35 - 44 84 (73.0) 52 (45.2) 65 (56.5) 63 (54.8) 30 (26.1) 47 (40.9) 

 45 - 54 69 (83.1) 46 (55.4) 46 (55.4) 57 (68.7) 36 (43.4) 51 (61.4) 

 55 - 65 13 (86.7) 8 (53.3) 8 (53.3) 11 (73.3) 9 (60.0) 8 (53.3) 

p-value <0.001 0.002 0.411 <0.001 <0.001 <0.001 

Women        

 20 - 34 30 (44.8) 4 (6.0) 40 (59.7) 12 (17.9) 5 (7.5) 10 (14.9) 

 35 - 44 43 (79.6) 8 (14.8) 35 (64.8) 20 (37.0) 8 (14.8) 18 (33.3) 

 45 - 54 16 (84.2) 9 (47.4) 15 (78.9) 8 (42.1) 5 (26.3) 11 (57.9) 

 55 - 65 7 (100.0) 6 (85.7) 6 (85.7) 6 (85.7) 6 (85.7) 6 (85.7) 

p-value <0.001 <0.001 0.286 0.001 <0.001 <0.001 

aData given in this table represent the abnormal measures for employees; bData presented as numbers and percent within parenthesis; cEnlarged WC, enlarged 
waist circumference (≥102 cm in men and ≥88 cm in women); dHigh TG, high triglycerides concentrations (≥150 mg/dl or on drug treatment for elevated 
triglycerides); eLow HDL-C, low high density lipoprotein cholesterol concentrations (≤40 mg/dl in men and ≤50 mg/dl; in women or on drug treatment for 
reduced HDL-C); fHigh BP, elevated blood pressure (systolic blood pressure ≥ 130 mmHg or diastolic blood pressure ≥ 85; mmHg or on antihypertensive drug 
treatment in a patient with a history of hypertension); gHigh FPG, elevated fasting plasma glucose (≥100 mg/dl or on drug treatment for elevated glucose); 
hMetS, metabolic syndrome is defined according to the AHA/NHLBI criteria. 

 

  
Figure 2. The prevalence of metabolic syndrome and its 
individual components among the study population strati- 
fied by gender. 

Figure 1. The prevalence of metabolic syndrome and its 
individual components among the study population. Enlar- 
ged WC, indicates enlarged waist circumference (≥102 cm 
in men and ≥88 cm in women); High TG, high triglycerides 
concentrations (≥150 mg/dl or on drug treatment for ele- 
vated triglycerides); Low HDL-C, low high density lipopro- 
tein cholesterol concentrations (≤40 mg/dl in men and ≤50 
mg/dl in women or on drug treatment for reduced HDL-C); 
High BP, elevated blood pressure (systolic blood pressure ≥ 
130 mmHg or diastolic blood pressure ≥ 85 mmHg or on 
antihypertensive drug treatment in a patient with a history 
of hypertension); High FPG, elevated fasting plasma glu- 
cose (≥100 mg/dl or on drug treatment for elevated glucose); 
and MetS, metabolic syndrome is defined according to the 
AHA/NHLBI criteria. 

 
among women. Women ages between 55 - 65 years had 
the highest prevalence of all the MetS components. 

3.1. General Characteristics and Lifestyle  
Behaviors of the Study Population and MetS  

MetS prevalence increased significantly with the increase 
in BMI (mean was 25.5 ± 4.3 kg/m2 for employees with- 
out MetS and 31.4 ± 5.1 kg/m2 for employees with MetS). 
Employees who were married, had large family size, had 
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an income level ≥ 500 JD, had management jobs, and 
were smokers and physically inactive had high MetS 
prevalence. No associations were found in the educa- 
tional level or living place. Data are shown in Table 2. 

3.2. Eating Patterns and Energy and Nutrients  
Intake of the Study Population and MetS  

No significant association was found between employees 
eating habits and behaviors and the prevalence of MetS 
except for using of olive oil and consumption of milk or 
yogurt as snack. Employees who reported that they used 
olive oil frequently had significantly lower MetS pre-  

valence (33.0%) than employees who did not use it 
(43.2%). Also employees who reported that they con- 
sumed milk or yogurt as snack had significantly lower 
prevalence of MetS (27.5%) than employees who did not 
consume it as snack (38.3%). Employees with MetS had 
significantly higher mean intake of calories, protein, and 
fat and some of the micro-nutrients than employees 
without MetS. However after adjustment for calories 
intake, all of these differences were not significant 
between employees with and without MetS except for 
iron intake. The mean intake of iron was higher among 
employees with MetS (27.8 ± 16.5 mg/day; 28.5 for men  

 
Table 2. General characteristics and lifestyle behaviors and the prevalence of the metabolic syndrome among the study 
population. 

Metabolic Syndrome n (%)a 
Variable 

Absence Presence 
p-value 

Under-weight 9 (100.0) 0 (0.0) 

Normal weight 151 (92.1) 13 (7.9) 

Over-weight 118 (65.2) 63 (34.8) 
Body Mass Index (BMI)b 

Obese 35 (25.5) 102 (74.5) 

<0.001 

<B.Sc. 194 (61.8) 120 (38.2) 
Educational Level 

≥B.Sc. 119 (67.2) 58 (32.8) 
0.228 

Married 204 (56.8) 155 (43.2) 
Marital Status 

Single 109 (82.6) 23 (17.4) 
<0.001 

<200 JDs 82 (75.9) 26 (24.1) 

200 - 499 JDs 169 (62.1) 103 (37.9) Income Level 

≥500 JDs 62 (55.9) 49 (44.1) 

0.006 

Management 98 (57.3) 73 (42.7) 
Job Nature 

Non-Management 215 (67.2) 105 (32.8) 
0.03 

City 164 (61.9) 101 (38.1) 
Living Place 

Village 149 (65.9) 77 (34.1) 
0.353 

<3 People 67 (75.3) 22 (24.7) 

3 - 6 People 152 (62.8) 90 (37.2) Family Size 

≥7 People 94 (58.8) 66 (41.3) 

0.031 

Yes 139 (57.2) 104 (42.8) 
Cigarette Smoking (current or past smokers) 

No 174 (70.2) 74 (29.8) 
0.004 

Doing 134 (70.9) 55 (29.1) 
Physical Activity 

Not Doing 179 (59.3) 123 (40.7) 
0.009 

By Bus 147 (71.7) 58 (28.3) 

By Car 164 (58.0) 119 (42.0) Transportation 

Both 2 (66.7) 1 (33.3) 

0.003 

aData presented as numbers and percent within parenthesis; bBody mass index (BMI) classifications: underweight (BMI < 18.5 kg/m2); normal weight (BMI 
between 18.5 and 24.9 kg/m2); overweight (BMI between 25 and 29.9 kg/m2); and obese (BMI > 30 kg/m2); Notes: B.Sc., indicates bachelor degree; JDs: Jor-
danian Dinar, 1JD = 1.25$; Job nature: management job was for employees who were working as office workers, non-management job was for employees who 
were working as instructors, lab-technicians, maintainace workers, and farm workers. 
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and 25.7 for women) than employees without MetS (21.4 
± 10.5 mg/day; 23.4 for men and 17.8 for women) (data 
not shown). Pearson’s correlation coefficients results 
reveled that the macronutrients and total energy intakes 
were significantly positively correlated with SBP, DBP, 
abdominal obesity, and BMI level, in contrast their in- 
take were significantly negatively correlated with HDL- 
C level (Table 3). 

3.3. Predictors of MetS among the Study  
Population 

Socio-demographic characteristics, lifestyle, and dietary 
factors that were significantly different between em- 
ployees with and without MetS were considered in a un-
ivariate and multivariate logistic regression analysis to 
assess the potency of the relationship between these va-
riables and MetS presence or absence (Table 4). In uni-
variate logistic regression analysis, older age, mar- riage, 
higher income level, management jobs, large fam- ily 
size, smoking, higher BMI, higher iron intake, physi- cal 
inactivity and transportation by car were significant pre-
dictors of prevalent MetS. However when all of these 
variables were included in one multivariate model, age, 
smoking, BMI, and iron intake were the only significant 
predictors of prevalence of MetS. Results showed that 
employees with ages between 45 - 54 years were 3 times 
more likely to had MetS than younger employees with 
other age groups. Smokers employees were 2.6 times 
more likely to had MetS than non-smoker. Also for every 
increase of 1 unit in BMI, the risk of MetS increased 
30.4% while for every increase 1 mg/day in dietary iron 
intake, the risk of MetS increased 2.4%. 

4. Discussion 

The finding of this study indicates the presence of high 
prevalence of MetS among Jordanian employees. Using 
the AHA/NHLBI definition of MetS, the prevalence of 
MetS in the present study was greatly higher than that 
documented by other studies among workers in Spain 
(9.5%) [9], India (18.5%) [11] and US (18.5%) [12]. The  

high prevalence of MetS among Jordanian employees 
was expected since the prevalence MetS among popula- 
tion who live in northern Jordan found to be (43.7%) [13], 

even was much higher than that reported in other devel- 
oping and developed countries [13]. The variation in the 
prevalence of MetS between studies may be due to dif- 
ferences in definition used and target workers. Also the 
high MetS prevalence in the study population may be as 
a result of the increased prevalence of obesity, food 
overconsumption, inappropriate lifestyle behaviors such 
as smoking and physical inactivity and environmental 
factors such as stress related to work condition.  

In agreement with many studies [9-18], this study 
showed that older age, postmenopausal status, higher 
BMI, and smoking history were associated with elevated 
chances of the MetS. Compared to the youngest age 
group (20 - 34 years), the prevalence rate in the 45 - 54 
years age-group were about three times higher in men 
and about four times higher in women. Aging is normally 
accompanied by depletion of muscle mass and elevation 
of body fat, mainly in the abdomen region which could 
increase the incidence insulin-resistance [19]. In agree- 
ment with previous study, although the prevalence con- 
tinued to rise in women at age group of 55 - 65 years to 
be about six times higher than the youngest age group, 
the prevalence in men declined in the same age group 
[13]. It has been suggested that MetS prevalence tend to 
decrease after the fifth decade in men because of the sur- 
vival bias; people who had MetS may die at young age 
due to the occurrence of CVD and definitely reducing the 
older age category of affected people [13]. In contrast, 
menopause could be a contributing factor for the con- 
tinuously increasing MetS prevalence with age in women 
which may result in visceral fat accumulation and insu- 
lin-resistance [13,20].  

The present study showed that approximately 37% of 
the employees were overweight, and 28% were obese. In 
comparing with normal weight employees, MetS preva- 
lence was about four to five times higher in overweight 
employees and nine to ten times higher in obese em- 
ployees. Interestingly the absence of MetS in under- 

 
Table 3. Correlation coefficients for energy and macronutrients intakes and clinical characteristics of study populationa. 

Clinical variable Calories (Cal/d) Protein (g/d) Carbohydrate (g/d) Fat (g/d) 

Fasting plasma Glucose (mg/dl) 0.093* 0.017 0.033 0.128** 

Triglyceride (mg/dl) 0.160** 0.133** 0.171** 0.078 

HDL-C (mg/dl) −0.227** −0.165** −0.178** −0.183** 

Systolic blood pressure (mmHg) 0.268** 0.178** 0.195** 0.232** 

Diastolic blood pressure (mmHg) 0.240** 0.109* 0.164** 0.236** 

Waist circumference (cm) 0.554** 0.316** 0.519** 0.398** 

aData presented as r-values; *Correlation is significant at the 0.05 level; **Correlation is significant at the 0.01 level. 
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Table 4. Predictors of metabolic syndrome prevalence using logistic regression analysisa. 

Variable Unadjusted OR (95% CI) Adjustedb OR (95% CI) 

20 - 34 Reference 

35 - 44 2.720 (1.695 - 4.364)** 1.611 (0.858 - 3.025) 

45 - 54 6.745 (3.952 - 11.510)** 3.040 (1.429 - 6.466)** 
Age (years) 

55 - 65 7.615 (2.977 - 19.480)** 2.027 (0.587 - 7.003) 

Single Reference 
Marital status 

Married 3.601 (2.193 - 5.912)** 1.501 (0.743 - 3.034) 

<200 JDs Reference 

200 - 499 JDs 1.922 (1.161 - 3.184)** 1.163 (0.573 - 2.362) Income level 

500 or more 2.493 (1.397 - 4.446)** 1.134 (0.503 - 2.554) 

Non-Management Reference 
Job nature 

Management 1.525 (1.041 - 2.236)* 1.083 (0.658 - 1.784) 

<3 People Reference 

3 - 6 People 1.803 (1.043 - 3.118)* 1.429 (0.721 - 2.833) Family size 

7 - 10 People 2.138 (1.203 - 3.801)** 1.530 (0.719 - 3.254) 

No Reference 
Cigarette smoking 

Yes 1.820 (1.252 - 2.645)** 2.583 (1.580 - 4.224)** 

BMI  1.328 (1.255 - 1.405)** 1.304 (1.229 - 1.384)** 

Iron intake (mg/day)  1.042 (1.025 - 1.060)** 1.024 (1.007 - 1.043)** 

Yes Reference 
Physical activity 

No 1.674 (1.135 - 2.470)** 1.274 (0.783 - 2.072) 

By bus Reference 

By car 1.839 (1.252 - 2.702)** 1.509 (0.906 - 2.514) Transportation 

Both 1.267 (0.113 - 14.246) 1.256 (0.069 - 22.949) 

aData presented as odds ratio (95% confidence intervals); bAdjusted for all other variables in the table; *p-value < 0.05; **p-value < 0.01; Notes: OR: indicates 
odds ratio from multiple logistic regression modeling; CI: confidence intervals; and BMI, body mass index. 

 
weight employees was 100%. The MetS and overweight 
or obesity have been associated with an increased risk of 
DM-2 and CVD morbidity and mortality, resulting in an 
enormous economic burden to societies [21-23]. Also in 
our study, smokers, either current or past, had higher 
MetS prevalence than non-smokers. Researchers sug- 
gested that cigarette-smoking might induce an increase in 
abdominal obesity, and elevate TG levels, lower HDL-C, 
and high BP [24,25].  

As the employment period is considered as a time of 
nutritional stress that could contribute to latent dietary 
disturbance. In the presents study we focused on studying 
the effect of energy and nutrient intakes to estimate the 
effect of dietary factors on MetS prevalence. Results re- 
vealed that there were significant differences in many 
nutrient intakes between employees with and without 

MetS. However, when total energy intake was adjusted, 
we observed that iron intake is the only nutrient that sig- 
nificantly differs between both groups. Employees with 
MetS consumed more dietary iron than employees with- 
out MetS. Therefore, our purpose for adjustment of the 
total calories intake was to prove our hypothesis that total 
calorie intake is the main cause of increased prevalence 
of MetS in our study population. We suggested that these 
observed differences in nutrient intakes between em- 
ployees based on MetS status were mainly because of the 
overconsumption by our study population. We thought 
that our eating habits in Jordan that characterized by 
consumption of mixed dishes which most of the time 
contain all of the food groups, allow us to consume ade- 
quate amount or even more of macro- and micronutrients. 
However, our finding concerning iron intake is not un- 
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expected. The association between iron level and athero- 
sclerosis is an issue of debate for long period of time [26]. 
Iron has been well known to share in free radical pro- 
ducing reactions, thus the increased intake of iron leads 
to elevate the risk of oxidative stress state which in turn 
could lead to many diseases and abnormalities [27]. Al- 
though nearly all the body iron is protected by binding to 
the heme-containing proteins, high amount of stored iron 
in the body could be risky in existence of stimulants that 
disturbing iron homeostasis such as alcohol consumption 
or inflammatory status [27], however in our study ferritin 
level and the presence of inflammation were not exam- 
ined. On the other hand, iron depletion because of men- 
struation could explain the low risk of CVD in women as 
well as it also explains the increased risk of CVD in 
menopause period [28]. Because of MetS is considered 
as a clustering of CVD risk factors, iron might be a con- 
tributable factor that increased risk of MetS among our 
study population. Unfortunately, our results were based 
on assessing dietary iron intake rather than its concentra- 
tion in the body.  

In the current study, the relation between macronu- 
trients or total energy intake and different clinical char- 
acteristics was also examined. It has been well known 
that high-fat diets tend to be higher in saturated fat that 
mainly linked with the increase in serum total cholesterol 
(TC) and LDL-C concentrations which leads to devel- 
opment of CHD and in turn increased mortality rate [22], 
while high protein diets promotes phosphorus load, which 
can lead to acidosis and make worse insulin resistance 
[1]. Also very high carbohydrate intake was associated 
with dyslipidemia occurrence [1,22]. Importantly, the 
most harmful dietary factor we observed is high caloric 
intake because it considerably gathers all macronutrients 
that play a significant role in worsen the MetS status 
[1,29]. It has been documented that, a reduction of less 
than 10% body weight enhances insulin sensitivity, im-
proves lipid profile and reduces BP [22,30]. Therefore 
emphasizing on weight reduction and healthy eating pat- 
terns with adequate caloric intake and well-distributed 
macronutrients ratios will be vital to improve the MetS 
status as well as decrease its prevalence among our po- 
pulation.  

As the risk of developing elevated BP is estimated to 
be two to six times higher in overweight than in normal 
weight individuals [31], so it is not surprising that 
macronutrients as well as total calories intakes were 
positively associated with the elevation in both SBP and 
DBP. Research showed that the relationship between 
excess body weight and BP are proposed to be related to 
insulin resistance and hyperinsulinemia; elevated plasma 
insulin lead to increase renal sodium conservation and 
consequently BP elevation [32]. Although the direct rela- 
tion between diet and HDL-C levels is controversial, 

high fat diet had a strong association with lower levels of 
HDL-C mainly the trans fatty acids [33-35]. Similarly as 
the serum levels of HDL-C are highly negatively asso- 
ciated with the TG levels so any factor increases the TG 
concentration will in turn lowers HDL-C concentration. 
Most importantly, as HDL-C, concentration is affected 
by weight gain; it will be affected by increased intake of 
all the macronutrients and total energy [1,22,34]. All of 
these facts could support our results for the inverse asso- 
ciation between the HDL-C level and the macronutrients 
and total energy intakes. 

There are several limitations to present study. First, the 
cross-sectional design does not allow us to make as- 
sumptions about the directional effect and causality, but 
it is considered as a valuable design that usually used in 
determining the prevalence. The study is also limited by 
the use of self-reports of dietary intake and physical ac- 
tivity levels. In addition, the stress level related to work 
was not assessed. On the other hand, the target popula- 
tion selection based on random samples from different 
kinds of jobs (instructors, lab-technicians, office workers, 
drivers, maintenance workers, and farm workers), as well 
as the inclusion of a representative sample of an em- 
ployed population lived in different regions in Jordan 
constitutes one of the major strengths of our study. 

5. Conclusion  

Jordanian employees experience high prevalence of MetS. 
The odds ratio of MetS was significantly increased in 
older ages, current smokers, higher BMI, and higher 
daily dietary intake of iron. Clearly there is a great need 
for developing an effective countrywide intervention 
programs that target employees at high risk to manage 
the modifiable factors associated with MetS prevalence 
and preventing the consequences associated with this 
condition. In addition, cohort studies would serve as a 
complement to the present study to establish causality 
and directional effect of these factors.  
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