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Metabolic syndrome in patients with hypertension 
attending a family practice clinic in Jordan
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ABSTRACT Metabolic syndrome is being reported more frequently in the Eastern Mediterranean region. Patients 
with hypertension attending family practice clinics in the University of Jordan Hospital between February and July 
2006 were assessed for the frequency of metabolic syndrome and its individual components. Of 345 patients 
studied, 65% had metabolic syndrome. Females were more likely to meet Adult Treatment Panel-III criteria for 
the diagnosis. Diabetes mellitus was the most frequent component of metabolic syndrome in males, while low 
serum high-density lipoprotein cholesterol and high waist circumference ranked first and second in females. 
Primary care providers should be alert to the importance of screening patients with hypertension for metabolic 
syndrome to prevent and manage these combined conditions. 
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المتلازمة الاستقلابية لدى مرضى ارتفاع ضغط الدم الذين يراجعون عيادة لطب الأسرة في الأردن
ندى ياسين، مؤيد أحمد، فادية متروك، ليث ناصر، إريكا سيفاراجان فروليشر

الخلاصـة: يزداد تكرار الإبلاغ عن المتلازمة الاستقلابية في إقليم شرق المتوسط. فقد قيَّم الباحثون مرضى ارتفاع ضغط الدم الذين يراجعون عيادة 
ناتها  ن من مكوِّ المتلازمة الاستقلابية وكل مكوِّ تواتر  2006، من حيث  لطب الأسرة في مستشفى الجامعة الأردنية بين شباط/فبراير وتموز/يوليو 
الفردية على حدة. وقد شملت الدراسة 345 مريضاً كان لدى 65% منهم متلازمة استقلابية. وقد كان احتمال تلبية معايـير التشخيص التي وصفها فريق 
المعالجة الثالث للتشخيص أكبر لدى الإناث. وكان السكري أكثر عناصر المتلازمة الاستقلابية تكراراً لدى الذكور، فيما احتل انخفاض كوليسترول 
البروتين الشحمي الرفيع الكثافة وزيادة محيط الخصر المرتبتين الأولى والثانية لدى الإناث. وينبغي أن يكون لدى القائمين على إيتاء الرعاية الصحية 

الأولية الوعي حول أهمية تحري المرضى المصابين بارتفاع ضغط الدم بحثاً عن المتلازمة الاستقلابية للوقاية من الحالات المترافقة وتدبيرها.

Le syndrome métabolique chez des patients hypertendus fréquentant un service de médecine familiale en 
Jordanie

RÉSUMÉ Le syndrome métabolique est couramment observé dans la Région de la Méditerranée orientale. La fréquence 
du syndrome métabolique et ses composants individuels ont été évalués chez des patients hypertendus ayant fréquenté 
le service de médecine familiale de l’Hôpital universitaire de Jordanie entre février et juillet 2006. Sur les 345 patients 
ayant participé à l’étude, 65 % présentaient un syndrome métabolique. Les femmes satisfaisaient davantage les critères 
de diagnostic du groupe d’experts américains de l’Adult Treatment Panel-III que les hommes. Le diabète sucré était le 
composant le plus fréquent du syndrome métabolique chez les hommes, tandis que chez les femmes, un faible taux 
sérique de cholestérol des lipoprotéines de haute densité et un large tour de taille étaient respectivement le premier 
et le second composants le plus fréquents. Les prestataires de soins de santé primaires devraient être attentifs à 
l’importance du dépistage du syndrome métabolique chez les patients souffrant d’hypertension afin de prévenir et de 
prendre en charge la concomitance de ces pathologies.
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Introduction

The metabolic syndrome is a cluster of 
risk factors for cardiovascular disease 
and diabetes that includes hyperten-
sion, glucose intolerance, dyslipidaemia 
and abdominal obesity. High blood 
pressure is considered one of the key 
features of metabolic syndrome [1,2]. 
The European Society of Cardiology 
clinical guidelines for management of 
hypertension stress the importance 
of identifying patients with metabolic 
syndrome as a group at high risk for the 
development of cardiovascular disease 
[3]. Although women tend to have fewer 
cardiovascular events, the population-
attributable risk for hypertension is 
higher for women than men due to their 
longer life expectancy and the rise in the 
incidence of hypertension with age [4].
Despite few studies in the Region, meta-
bolic syndrome is being reported more 
frequently in the Eastern Mediterranean 
Region (EMR) [5–7]. Furthermore, 
a higher frequency of metabolic syn-
drome has been observed among fe-
males than among males [8–11]. Jordan 
is a prototype of an EMR country that 
has undergone rapid cultural transition 
within the past 30 years. This is reflected 
in lifestyle changes affecting traditional 
diets and levels of physical activity. Sev-
eral surveys have documented a high 
prevalence of diabetes, hypertension 
and obesity in the Jordanian popula-
tion [12,13], but none has assessed the 
frequency of metabolic syndrome and 
its components among hypertensive 
patients in Jordan. 

This study aimed to determine the 
frequency of the metabolic syndrome 
and its individual components in men 
and women with hypertension in Jordan. 

Methods 

A cross-sectional design was used in 
this study carried out from February to 
July 2006. 

Sample
A total of 345 Jordanian patients with 
hypertension (143 males and 202 fe-
males) aged ≥ 25 years attending the 
family practice clinic at the University 
of Jordan Hospital were screened for 
the presence of metabolic syndrome. 
The sample was consecutively selected 
by a research nurse from patients who 
visited the clinic over the study period; 
5 patients/day, 3 times/week, were se-
lected to be included in the study. 

The inclusion criteria were men and 
women age 25+ years, with a diagnosis 
of hypertension. Patients were classified 
as hypertensive based on the recorded 
readings in their notes. At this hospital 
blood pressure is usually measured in 
the sitting position by the clinic nurse 
and the mean of 3 readings separated 
by a 1 minute interval is recorded in 
the file as the patient’s blood pressure. 
Hypertension was defined as a systolic 
blood pressure ≥ 135 mmHg and/or 
a diastolic blood pressure ≥ 85 mmHg 
[1], repeated 2–3 times over a 6-week 
interval or if the patient was already on 
antihypertensive medication. Patients 
not meeting these criteria or not will-
ing to give consent to participate in the 
study were excluded. 

All patients provided informed con-
sent and the study was approved by the 
University of Jordan Hospital research 
ethics committee.

Data collection
A data collection form was used which 
included: personal demographic data 
(age, sex, physical activity and current 
smoking habit); history of type 2 dia-
betes mellitus; fasting lipid profile [total 
cholesterol, high-density lipoprotein 
cholesterol (HDL-C) and triglycerides 
(TG)]; and fasting plasma glucose 
level. 
Anthropometr ic  measurements 
(weight, height and waist circumfer-
ence) were also recorded. Height was 
measured to the nearest 0.5 cm using a 
stadiometer. Weight was recorded to the 

nearest 0.1 kg with the patient barefoot 
and wearing light clothing using a me-
chanical beam balance scale, calibrated 
regularly. Waist circumference was 
measured using a steel measuring tape, 
at the point halfway between the lower 
border of the ribs and the iliac crest in 
a horizontal plane. Two measurements 
were made and recorded to the nearest 
0.5 cm. If the variation between the 2 
measurements was greater than 2 cm, a 
third measurement was taken. The mean 
of the 2 closest measurements was then 
entered into the data collection form. 
A patient was considered obese if his/
her calculated body mass index (BMI) 
(weight/height2) was ≥ 30 kg/m2 [14]. 
Abdominal obesity was diagnosed if the 
waist circumference exceeded 102 cm 
in males and 88 cm in females [1].

Physical activity was assessed during 
a personal interview as follows: “during 
the past year have you been exercising at 
least 5 times per week, walking, jogging, 
swimming, aerobics for more than one 
half hour per session?” If the paricipant 
met this criterion s/he was coded as an 
exerciser and, if not, as a non-exerciser. 
Anyone who currently smoked any 
number of cigarettes for any length of 
time was defined as a current smoker. 

All laboratory investigations were 
done in the University of Jordan Hos-
pital laboratories using an autoanalyser 
(Cobas Integra 400/700 clinical system, 
Roche, Switzerland). The laboratory 
standards and cut-off points used com-
plied with the International Federation 
of Clinical Chemistry. Dyslipidaemia  
was defined as TG ≥ 150 mg/100 
mL (1.7 mmol/L) for both sexes; 
and HDL-C < 40 mg/100 mL (1.04 
mmol/L) in men and < 50 mg/100mL 
(1.29 mmol/L) in women [1]. A patient 
was classed as having diabetes based on 
the medical history recorded in the file. 
At the family practice clinics, diabetes is 
defined as fasting blood glucose ≥ 110 
mg/100mL (6.1 mmol/L) or if the pa-
tient is on treatment for diabetes [15].



 المجلد السادس عشرالمجلة الصحية لشرق المتوسط
العدد الرابع

 377

Definition of metabolic 
syndrome

Three of the most common sets of cri-
teria for the diagnosis of metabolic syn-
drome were used in this study: World 
Health Organization (WHO), National 
Cholesterol Education Program Adult 
Treatment Panel-III (ATP-III) and In-
ternational Diabetes Federation (IDF) 
guidelines (Table 1). 

Analysis

Statistical analysis was performed using 
SPSS, version 14. Descriptive statistics, 
chi-squared test and t-test were used to 
examine the data. All continuous vari-
ables were reported as mean, standard 
deviation (SD) and range throughout 
the study. Differences were considered 
significant at P ≤ 0.05.

Results	

The study sample consisted of 345 pa-
tients with hypertension: 143 (41.5%) 
males and 202 (58.5%) females. The 
mean age of the total group was 57.5 
(SD 10.7) years, range 25–80 years. 
There were 52 (15.1%) patients who 

reported current tobacco smoking, 273 
(79.1%) who took no regular exercise 
and 178 (51.6%) who were obese (BMI 
≥ 30 kg/m2).

The frequency of risk factors for 
metabolic syndrome by sex using all 
3 sets of criteria (WHO, ATP-III and 
IDF) are shown in Table 2. The total 
prevalence of obesity was lowest ac-
cording to the WHO criteria (51.6%), 
while it was highest according to IDF 
criteria (86.1%). The prevalence of low-
HDL-C was the same by ATP-III and 
IDF criteria (49.0%), and was lowest by 
WHO criteria (21.7%).

A comparison of the frequency of 
metabolic syndrome using the 3 differ-
ent sets of criteria is shown in Table 3. 
The WHO criteria identified 26.9% of 
the sample with metabolic syndrome, 
with an almost equal frequency for 
males (27.3%) and females (26.9%). 
Both ATP-III and IDF criteria identified 
more than double the proportion of 
patients with metabolic syndrome than 
the WHO criteria (65.2% and 64.9% 
respectively). 

The frequency of patients with 
metabolic syndrome defined accord-
ing to ATP-III criteria by sex is shown 

in Table 4. Among the subset of 225 
patients who met the criteria for the 
diagnosis of metabolic syndrome, the 
rate was significantly higher in females 
(73.8%) than males (53.1%) (P < 0.05), 
whereas among the patients without 
metabolic syndrome there were more 
males (46.9%) than females (26.2%). 

Cross-tabulation of metabolic syn-
drome by ATP-III criteria with age was 
done. There was a statistically significant 
difference in age (categorized as ≤ 55 
and > 55 years) between patients with 
metabolic syndrome [mean 59.02 (SD 
10.46) years] and patients without 
metabolic syndrome [mean = 56.69 
(SD 10.70) years] (P = 0.05).

Chi-squared testing was carried out 
to examine each of the 4 ATP-III criteria 
in patients with metabolic syndrome 
(i.e. excluding hypertension which was 
the inclusion criterion for the sample) 
by sex.

Table 5 shows the frequency of each 
of the 4 ATP-III criteria (i.e. excluding 
hypertension which was the inclusion 
criterion for the sample) in patients 
with metabolic syndrome by sex. The 
most frequently identified aspect of the 
syndrome was high waist circumference 

Table 1 Criteria used for the diagnosis of metabolic syndrome in this study: World Health Organization (WHO), National 
Cholesterol Education Program Adult Treatment Panel-III (ATP-III) and International Diabetes Federation (IDF) guidelines 

Risk factor Criteria set

WHO ATP-III IDF
Hypertension Taking antihypertensive 

therapy and/or BP > 140/90 
mmHg

Taking antihypertensive therapy 
or BP > 130/85 mmHg

Systolic BP ≥ 130 or diastolic BP ≥ 85 mmHg, 
or treatment of previously diagnosed 
hypertension

Dyslipidaemia Plasma TG > 1.7 mmol/L (150 
mg/dL) and/or HDL < 0.9 
mmol/L (35 mg/dL) in men 
and < 1.0 mmol/L (< 40  
mg/dL) in women

Plasma TG > 150 mg/dL, HDL-
cholesterol < 40 mg/dL in men 
and < 50 mg/dL in women

Plasma TG > 150 mg/dL (1.7 mmol/L) 
or taking specific therapy for this lipid 
abnormality or 
low HDL-cholesterol < 40 mg/dL (1.03 
mmol/L) in men and < 50 mg/dL (1.29 
mmol/L) in women

Obesity BMI > 30 kg/m2 and/or 
waist/hip ratio > 0.90 cm 
in men and > 0.85 cm in 
women

Central obesity (waist 
circumference > 40 inches 
(102 cm) in men and > 35 inches 
(88 cm) in women)

Central obesity (waist circumference 
≥ 94 cm for Europid men and ≥ 80 cm for 
Europid women, with ethnicity specific 
values for other groups)

Glucose Diagnosis of type 2 diabetes Fasting blood glucose > 110  
mg/dL

Fasting blood glucose ≥ 100 mg/dL (5.6 
mmol/L), or diagnosis of type 2 diabetes

Requirements for 
diagnosis

Diagnosis of type 2 diabetes 
plus any 2 other risk factors 

Any 3 of the above disorders Central obesity plus any 2 other risk factors

BP = blood pressure; TG = triglycerides; BMI = body mass index; HDL = high-density lipoprotein.
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(87.6%). Diabetes mellitus was the 
most common criterion in males with 
metabolic syndrome. In females, the 
combination of low HDL-C level and 
high waist circumference was the most 
common and statistically significant 
finding (P < 0.05). Chi-squared tests 
showed that all these criteria, except 

Also, more males (27.3%) were exercis-
ing than females (17.3%), and this sex 
difference was statistically significant (P 
< 0.02). Self-reported cigarette smok-
ing among males (11.6%) and females 
(3.5%) was not associated with an in-
creased risk of metabolic syndrome in 
this study. 

Discussion 

The prevalence of chronic diseases is 
increasing worldwide. In many develop-
ing countries, the growing epidemic of 
chronic disease disrupts health planning 
and overwhelms the already under-
resourced health care systems [16]. 

While the definition of metabolic 
syndrome continues to evolve, it is 
generally recognized as a constellation 
of risk factors that includes abdominal 
obesity, glucose intolerance, hyperten-
sion, dyslipidaemia and abnormalities 
in peripheral glucose and fatty acid uti-
lization [17]. The 3 most commonly 
used sets of criteria for the identification 
of metabolic syndrome are the WHO, 
ATP-III and IDF guidelines. The sen-
sitivity and specificity of each of these 
in detecting metabolic syndrome in the 
population is currently under debate 
[18].

Metabolic syndrome may amplify 
hypertension-related cardiac and renal 
changes over and above the potential 
risk of each risk factor in isolation [19]. 
The Women’s Ischemia Syndrome 
Evaluation (WISE) study of 780 women 
showed that metabolic syndrome was 
significantly associated with a higher 
risk of death or major cardiovascular 
event in the subsequent 3 years [20]. 

The 3 key findings of our study are: 
the frequency of metabolic syndrome 
(according to ATP-III criteria) (65.2%) 
in our sample of hypertensive patients 
was much higher than previously re-
ported; metabolic syndrome was more 
common in females than in males; and 
metabolic syndrome was more common 

high TG level, differed significantly by 
sex.

In general, reported levels of exercise 
were very low. Patients without meta-
bolic syndrome by ATP-III criteria were 
more likely to report regular physical 
exercise (28.3%) than those with meta-
bolic syndrome (17.8%) (P = 0.03). 

Table 2 Frequency of risk factors for metabolic syndrome by sex in those with 
hypertension according to the criteria of the World Health Organization (WHO), 
National Cholesterol Education Program Adult Treatment Panel-III (ATP-III) and 
International Diabetes Federation (IDF) 

Protocol Males 
(n = 143)

Females 
(n = 202)

Total 
(n = 345)

No. % No. % No. %

WHO (1999) criteria 

Obesity (BMI > 30 kg/m2) 58 40.5 120 59.5 178 51.6

High TG 67 46.9 104 51.5 171 49.6

Low HDL-C 29 20.3 46 22.7 75 21.7

Diabetes mellitus 46 32.2 57 28.2 103 29.9

ATP-III (2001) criteria 

Obesity (high WC) 74 51.7 170 84.2 244 70.7

High TG 67 46.9 104 51.5 171 49.6

Low HDL-C 55 38.5 115 56.9 170 49.0

Diabetes mellitus 46 32.2 57 28.2 103 29.9

IDF (2005) criteria 

Obesity (high WC) 117 81.8 180 89.1 297 86.1

High TG 67 46.9 104 51.5 171 49.6

Low HDL-C 55 38.5 115 56.9 170 49.0

Diabetes mellitus 46 32.2 57 28.2 103 29.9

WC = waist circumference; TG = triglycerides; BMI = body mass index; HDL-C = high-density lipoprotein 
cholesterol.

Table 3 Frequency of metabolic syndrome by sex according to criteria of the 
World Health Organization (WHO), National Cholesterol Education Program 
Adult Treatment Panel-III (ATP-III) and International Diabetes Federation (IDF) 

Criteria Males 
(n = 143)

Females 
(n = 202)

Total 
(n = 345)

No. % No. % No. %

WHO (1999) 
With metabolic syndrome 39 27.3 54 26.7 93 26.9
Without metabolic 
syndrome 104 72.3 148 73.3 252 73.1

ATP-III (2001) 
With metabolic syndrome 76 53.1 149 73.7 225 65.2
Without metabolic 
syndrome 67 46.9 53 26.3 120 34.8

IDF (2005) 
With metabolic syndrome 85 59.5 139 68.8 224 64.9
Without metabolic 
syndrome 58 40.5 63 31.2 121 35.1
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in older than in younger patients. Our re-
sult in Jordan (65.2%) was almost twice 
as high as that reported among Kuwaiti 
patients with hypertension (34%) [5]. 
Furthermore that study also found that 
the older age group and females had 
a significantly higher frequency than 
younger age groups or males. 

A community-based national epide-
miological health survey in Saudi Arabia 
also showed that people aged 30–70 
years had an overall adjusted frequency 
of metabolic syndrome (by ATP-III cri-
teria) of 39.3%, with a higher rate among 
females (42%) than males (37%) [6]. 

When 3 different international 
protocols were used to categorize 
metabolic syndrome in our sample, the 
frequency varied substantially. The IDF 
and ATP-III criteria identified 64.9% 
and 65.2% of the sample with metabolic 
syndrome respectively, while WHO 
criteria identified only 26.9%. Despite 
the differences that exist when using the 
3 criteria of metabolic syndrome, the 
frequency in our study was higher than 
that of other studies in the Arab region 
and worldwide [5–8]. 

A likely explanation for this observa-
tion may be that our sample was older 
and exclusively hypertensive. The mean 
age of our sample was 57.5 years. 

Another plausible explanation is the 
high frequency of multiple risk factors 
such as diabetes, increased waist cir-
cumference, elevated plasma TG and 
reduced HDL-C. This view is supported 
by the interrelationship between age 
and obesity, particularly central obesity, 
and the expected risk of diabetes, hyper-
tension and dyslipidaemia, which are 
the features of metabolic syndrome [8].

Studies have shown that in women 
waist circumference correlates strongly 
with hypertension [1,21,22]. Increased 
waist circumference played a major 
role in the contribution to metabolic 
syndrome in our sample of hyperten-
sive patients, followed by high levels of 
TG, particularly among females. Dia-
betes mellitus was the most important 
contributor to metabolic syndrome in 
males. 

A likely explanation for these find-
ings is that improper nutrition and 
sedentary lifestyle—a very low propor-
tion of our sample were engaging in 

regular physical activity—may be impli-
cated in the high frequency of metabolic  
syndrome in patients with hyperten-
sion. Partial support for this hypothesis 
is seen by the findings that patients with 
metabolic syndrome were less likely to 
exercise than those without metabolic 
syndrome; females were also less likely 
to exercise than males and more likely 
than males to exhibit each component 
of the metabolic syndrome. 

The patients in this study were 
representative of an urban population 
in the capital of a developing country, 
where lifestyles are rapidly changing 
into a more westernized form. Replica-
tion of this study in a rural area would 
be beneficial. 

Conclusions

Metabolic syndrome is present in a high 
proportion of our sample of patients with 
hypertension. Furthermore, metabolic 
syndrome seemed to be more common 
in older patients and in women. 

An effective action plan is needed to 
combat metabolic syndrome in order to 
prevent its consequences and to contain 
the costly management of its complica-
tions. Simple but active measures for 
health promotion, such as adoption of 
healthier eating habits, increased physi-
cal activity and maintenance of normal 
body weight should accompany vigor-
ous management and control of blood 
pressure. 
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Table 4 Frequency of metabolic syndrome according to Adult Treatment Panel-III 
(ATP-III) criteria by sex

Diagnosis by ATP-III criteria Males 
(n = 143)

Females 
(n = 202)

Total 
(n = 345)

No. % No. % No. %

Metabolic syndrome 76 53.1 149 73.8 225 65.2

Without metabolic syndrome 67 46.9 53 26.2 120 34.8

Difference between males and females was statistically significant (P ≤ 0.05). 

Table 5 Frequency of risk factors in the subset of patients with metabolic 
syndrome by sex according to Adult Treatment Panel-III (ATP-III) criteria 

ATP-III criteria Males 
(n = 76)

Females 
(n = 149)

Total 
(n = 225)

P-value 

No. % No. % No. %

Diabetes mellitus 39 51.3 56 37.6 95 42.2 0.03

Obesity (high WC) 58 76.3 139 93.3 197 87.6 < 0.001

High TG 56 73.7 100 67.1 156 69.3 0.19

Low HDL-C 41 53.9 108 72.5 149 66.2 < 0.01

Difference between males and females was statistically significant (P < 0.05).  
WC = waist circumference; TG = triglycerides; HDL-C = high-density lipoprotein cholesterol.
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