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Trends of Metabolic Syndrome Components in Personnel
at the Rajavithi Hospital
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Objective: Metabolic syndrome (MetS) is a combination of medical disorders which increases the risk of developing diabetes.
Studies have shown variable prevalence of this syndrome, but being elderly has often been found to increase the likelihood of
developing Mets. This study aims to determine trends in Mets components among Rajavithi Hospital personnel.
Material and Method: A cross-sectional study was carried out from 2009 to 2011. Participants were aged 35 years or more,
and the numbers of participants were 504, 1,029 and 1,057 in 2009, 2010 and 2011, respectively. Using medical records after
an annual check-up, MetS was defined in accordance with the updated National Cholesterol Educational Program Adult
Treatment Panel III (NCEP-ATP III) guideline. Binary logistic regression was used to assess the factors associated with Mets.
Results: Most participants were female, and the mean ages were 45.8+7.6, 45.6+7.9 and 46.1+7.1 years in 2009, 2010 and
2011, respectively. In each of the three years, mean age, BMI, waist circumference, triglycerides, glucose and uric acid were
all significantly higher in individuals who had Mets. The prevalence of Mets in 2009, 2010 and 2011 was 7.1%, 5.9% and
4.6%, respectively. Hypertension was the most common abnormal metabolic risk factor in both sexes. The most frequent
cluster of MetS components was a combination of hypertension, hypertriglyceridemia and glucose in males, but hypertension,
abdominal obesity, and high triglyceride levels in females. The prevalence of MetS was associated with advancing age, male
gender and individuals who worked in administration.
Conclusion: The prevalence of Mets was low and decreased slightly each year. Associated risk factors of Mets were
increasing age, male gender and working in administration. Some components of MetS, especially waist circumference, blood
pressure, triglyceride levels and glucose, are risk factors of metabolic syndrome and should be avoided in order to decrease
its prevalence.
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Metabolic Syndrome (MetS) has been
receiving increasing attention globally because of its
association with elevated risk of type 2 diabetes,
atherosclerosis, and mortality(1-3). The National
Cholesterol Education Program’s Adult Treatment Panel
III (NCEP/ATP III) identified MetS as a risk factor for
developing cardiovascular disease (CVD)(4). In July
2004, the National Cholesterol Education Program
(NCEP) coordinating committee issued an update to
the third Adult Treatment Panel (ATP III) guidelines on
the detection, evaluation, and treatment of high blood
cholesterol in adults. This updated NCEP ATP-III now

includes waist circumference, triglycerides, HDL
cholesterol, blood pressure and fasting glucose(4,5). The
prevalence of MetS is variable, and it is more common
among females than males(6-8). However, in an age-
adjusted study of the prevalence of metabolic syndrome
in the United States, the National Health and Nutrition
Examination Survey (NHANES) 2005 to 2010 noted that
a higher prevalence of MetS was observed in males(9).

The National Health and Nutrition
Examination Survey (NHANES) 2003-2006, found that
abdominal obesity (53%), hypertension (40%), and
hyperglycemia (39%) were the most frequently
occurring risk factors for Mets. When stratified by
sex, males had a higher age-adjusted prevalence of
hypertriglyceridemia, hypertension, and hyperglycemia
than females, but females had a higher age-adjusted
prevalence of abdominal obesity and more pronounced
low HDL cholesterol than males(10).
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Data from NHANES 1999-2000(11) noted that
the rate of decline in mean serum total cholesterol
concentrations of the adult US population observed
from 1960-1962 and 1988-1994 slowed between 1988-
1994 and 1999-2000. These declines in the mean serum
total cholesterol levels of adults suggest that the drop
in total cholesterol levels was due to a fall in low-density
lipoprotein (LDL) cholesterol levels. Similarly,
representative surveys of the general population were
carried out in France during two periods, 1996 to 1997
and 2006 to 2007, and showed favorable downward
trends in LDL-cholesterol concentration and
dyslipidaemia. The significant decrease in LDL-
cholesterol observed among all the subjects, and more
particularly among subjects treated with lipid-lowering
drugs, can be used as a useful database for physicians
to refer to in the management of treatment of French
adults(12). In Thailand, the trend of MetS data varies
depending on study subjects and geographical
locations. The aim of this study was to assess trends
in triglycerides, blood pressure, waist circumference
and glucose between 2009 and 2011 in personnel who
working at Rajavithi Hospital.

Material and Method
This study aims to determine the prevalence

of METs and risk factors associated with it among
Rajavithi Hospital personnel. In accordance with the
NCEP/ATP III report, participants were defined as
having the metabolic syndrome if they met three or
more of the following criteria: abdominal obesity (waist
circumference >102 cm in men and >88 cm in women);
hypertriglyceridemia >150 mg/dl; low HDL cholesterol
(<40 mg/dl in men and <50 mg/dl in women); high blood
pressure (>130/85 mmHg); and high fasting glucose
(>110 mg/dl). Body mass index (BMI) was calculated
as weight in kilograms divided by height in meters
squared (kg/m2). A case record form was used to obtain
socio-demographic details such as age, gender, type
of work and work departments. Data were collected
using medical records and biochemical examination by
a field team of nurses or staff trained in research
methodology prior to commencement of the study.
Data relating to socioeconomic characteristics, Mets
components, lipid profile, and routine laboratory tests
were recorded for subjects with and without metabolic
syndrome. Although this study used secondary data
collected during an annual health check-up, the
procedure for data collection followed the standard
methods; for example, blood pressure measurements
were performed using the standard method with cuff

size adapted to the subject’s arm circumference, and
heart rate and blood pressure were measured with the
participants in the sitting position by well-trained
nurses. Triglyceride concentrations were measured
using Enzymatic colorimetric GPO-PAP, and glucose
was measured using the standard enzymatic hexokinase
method.

All statistical analyses were performed using
the software program SPSS for Windows version 17.0
(SPSS Inc., Chicago, Illinois, USA). Baseline
characteristics were analyzed using descriptive
statistics. Chi-square test was used to compare
categorical variables and frequency difference, and
student’s t-test was used to compare the subjects’
physical and metabolic indices. In addition, binary
logistic regression analysis was performed to determine
the association between MetS and gender, age, clusters
of work, and BMI. The prevalence of Mets and its
components was calculated for each year. Metabolic
syndrome score was calculated as the sum of scores of
3 of 4 components: abdominal obesity, high TG, high
blood pressure, and high fasting blood glucose.
Subjects received a score of 1 if a component was
present and 0 if absent; therefore, the total scores varied
from 0 to 4, and were used as dependent variables in
regression models. Binary logistic regression was
performed to identify factors associated with MetS,
and potential confounders including gender, age, and
BMI were controlled. The multivariate-adjusted odds
ratios (ORs) and 95% confidence intervals (CIs) were
recorded. A p-value <0.050 was considered to be
statistically significant. Ethical clearance was obtained
from the Ethics Committee of Rajavithi Hospital.

Results
Most participants were female, and the mean

age was 45.8+7.6, 45.6+7.9 and 46.1+7.1 years in 2009,
2010 and 2011, respectively. In all three years, mean
age, BMI, waist circumference, triglycerides, glucose
and uric acid were significantly higher in those
participants who had Mets. Baseline characteristics of
the subjects are shown in Table 1.

The prevalence of MetS (based on biological
thresholds) decreased from 7.1% (95% CI: 5.1-9.8) in
2009 to 5.9% (95% CI: 4.6-7.6) in 2010 and 4.6% (95%
CI: 3.5-6.1) in 2011. Although the prevalence of MetS
declined in each year when measured based on clinical
targets, there was a divergence in trends for its
individual components, mainly high waist
circumference, high blood pressure and high
triglycerides for the total population and among genders
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(Table 2). For example, the prevalence of excessive
waist circumference increased each year from 11.9%
(95% CI: 9.2-15.1 in 2009 to 12.6% (CI: 10.7-14.8) in
2010, and 15.8% (CI: 13.7-18.2) in 2011. The prevalence
and trends of the components of MetS over the three-
year period are shown in Fig. 1.

Baseline rates of large waist circumference
were much higher among females than males in all three
years. Estimates of elevated blood pressure for the total
population declined over time from 41.3%, to 32.1%
and 28.6% in 2009, 2010, and 2011, respectively.
However, data pertaining to the use of antihypertensive
drugs were not collected in the present study.

We also divided our subjects into 4 categories
based on age (35-39, 40-49, 50-59, and >60 years), and
a comparison of the prevalence rates of MetS in each
age group for the three years is shown in Fig. 2. The
four components of MetS in the different age groups
were also investigated, and the results showed that
the prevalence of MetS and each of its individual
component increased with advancing age.

Discussion
Many countries face an epidemic of non-

transmissible chronic diseases as a result of the
increasing prevalence of obesity. The present study
showed that the prevalence of MetS declined slightly
over the study period when measured on the basis of
clinical targets using the biological thresholds outlined
in Adult Treatment Panel-III. However, even with this
decrease, approximately 5-10% of the adult personnel
would be classified as having MetS, when measured
for at least 4 of 5 MetS components. Our results show
a lower prevalence compared to other studies that used
similar ATP III criteria to define MetS and found that
approximately 22% of US adults had MetS, with little
difference between gender and race/ethnicity(13).

The most common abnormal metabolic risk
factor for both genders was hypertension. The most
frequent cluster of MetS components included
hypertension, hypertriglyceridemia and glucose in
males, but hypertension, abdominal obesity, and high
TG level in females. This pattern was similar to most
population-based studies in Asia(14,15), but slightly
different from the western countries where abdominal
obesity was the most common risk factor in both
sexes(16). In the present study, MetS components
showed divergent trends. We found declines in
dyslipidemia, specifically in hypertriglyceridemia,
results that align with previous studies(17). The
continued decreasing trend of some marker levels
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Fig. 1 Prevalence and trends of the components of metabolic syndrome.

          2009          2010           2011

Metabolic syndrome
Total population   7.1% (5.1-9.8)   5.9% (4.6-7.6)   4.6% (3.5-6.1)
Male   9.1% (3.7-17.8) 12.5% (7.5-1.9)   6.3% (2.8-12.1)
Female   6.8% (4.6-9.6)   4.9% (3.6-6.6)   4.4% (3.2-5.9)

Waist circumference
Total population 11.9% (9.2-15.1) 12.6% (10.7-14.8) 15.8% (13.7-18.2)
Male   9.1% (3.7-17.8)   4.4% (1.6-9.4)   8.7% (4.4-15.1)
Female 12.4% (9.4-15.9) 13.9% (11.7-16.3) 16.8% (14.4-19.4)

Blood pressure
Total population 41.3% (36.9-45.7) 32.1% (29.2-35.0) 28.6% (26.0-31.5)
Male 55.8% (44.1-67.2) 56.6% (47.9-65.1) 46.0% (37.1-55.1)
Female 38.6% (34.0-43.4) 28.3% (25.4-31.4) 26.3% (23.5-29.2)

Triglycerides
Total population 17.7% (14.4-21.2) 17.8% (15.5-20.3) 15.9% (13.7-18.2)
Male 40.3% (29.2-52.1) 44.1% (35.6-52.9) 41.3% (32.6-50.4)
Female 13.6% (10.5-17.2) 13.8% (11.6-16.2) 12.5% (10.4-14.8)

Glucose
Total population   8.9% (6.6-11.8)   9.5% (7.8-11.5)   8.0% (6.4-9.8)
Male 11.7% (5.5-21.0) 20.6% (14.1-23.4) 11.1% (6.2-18.0)
Female   8.4% (6.0-11.5)   7.8% (6.2-9.8)   7.5% (6.0-9.4)

Values are % (95% confidence interval)

Table 2. Prevalence of the metabolic syndrome and components in personnel standardized by sex

(triglycerides, blood pressure and glucose) in personnel
is a positive development. Clinical trials have suggested
that a 1% decrease in LDL cholesterol translates into a
1% decrease in the relative risk of CHD(4). However,
further research is needed to explore the results.

Compared to a study in Thailand by
Aekplakorn et al (2011)(18), the prevalence of MetS and
its components in rural and urban areas was higher
in females, especially in rural women. In that study,
similar to ours, the most common combination of
MetS components in men was the clustering of low
HDL, hypertriglyceridemia, and high blood pressure
whereas among women, the most common combination
was the clustering of obesity, low HDL, and
hypertriglyceridemia. The present study was similar
to previous ones which found an increased prevalence

of MetS with increasing age, which can be explained
by a decline in physical activity and an increase
in each individual component of MetS with advancing
age(6,14,17).

We found that MetS was more prevalent in
men than in women, consistent with other studies in
Asian(19,20). Gender difference may reflect the variations
in eating speed of men and women. A study by Hill and
McCutcheon reported that women took more bites, had
a smaller bite size and took slower bites than men in
eating the same amount of doughnut, resulting in larger
body size(21). Eating rate and speed may influence the
metabolism of men more than of women.

Employment in office administration work is
associated with a greater prevalence of MetS.
Differences in the amount of physical activity performed
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appear to play a crucial role. Office workers, in general,
tend to be less active and burn fewer calories than
people in other occupations, which are not as
sedentary. This is in agreement with the Copenhagen
City Heart study for 10-year follow-up. The risk of
developing MetS was reduced in subjects who
practiced moderate or high leisure time physical activity
such as walking or jogging. This information confirms
the importance of recommendations for daily
exercise(22).

A limitation of the study is that no data were
available about HDL cholesterol, so that it is,
therefore, impossible to define MetS using this criterion.
Furthermore, only one plasma lipid measurement was
performed in the present study, and this may not
represent an entirely reliable picture of the participants’
basic biological health status data, in particular for
triglycerides and HDL-cholesterol levels, where a
lifestyle dietary and exercise record is required to obtain
representative parameters; as a result, the prevalence
may be underestimated. In addition, this study is limited
in that it did not take into account the use of cholesterol-
lowering medication and hypertensive drugs among
subjects. It appears that the decreases in some
metabolic markers may have been influenced more by
increased medication use rather than by positive
lifestyle changes. However, further research is required
to assess simultaneously the effects of lipid-lowering
medications and other lifestyle factors on lipids.

The main strength of this study was its large
sample size, and the fact that it was conducted in a
single setting. To arrive at several definitions of the

metabolic syndrome, waist circumference, triglyceride,
blood pressure and glucose, which are used as criteria
in the present study, are included in the collected data.
Therefore, up to four of five criteria of MetS may be
used as a screening test for Mets in the health of
personnel.

The prevalence of metabolic syndrome was
related to advancing age. Some criteria in the modified
NCEP-ATP III, especially waist circumference, blood
pressure, triglyceride levels and glucose, are risk factors
of metabolic syndrome and should be avoided in order
to decrease its prevalence. Moreover, it is crucial to
orient the health systems toward recognizing the
dangers of MetS and to empower personnel in the
prevention and early control of its modifiable risk
factors. As a super tertiary hospital, our personnel’s
health is important. Multidisciplinary teams and health
care systems should be put in place to modify
procedures in order to identify individuals at risk and
initiate their treatment in a timely manner.
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What is already known on this topic ?
Previous studies have investigated the

prevalence of metabolic syndrome and risk factors
associated with it. However, its prevalence varied
depending on study samples and geographical

Fig. 2 Prevalence of metabolic syndrome divided by age groups.
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settings.

What this study adds ?
This study determines the trend of metabolic

syndrome over three years in one setting. We learnt
about the change of each metabolic component over
time.
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