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Abstract

BACKGROUND: This study aimed to compare Iranian elderly with the middle-aged population
in terms of the prevalence of metabolic syndrome and its components.

METHODS: This cross-sectional study was conducted using the data from the third phase of
the Isfahan Healthy Heart Program. Male and female residents of Isfahan over 19 years of age
were selected by multistage cluster random sampling. A questionnaire including demographic
characteristics, health status, medical history, medications used, as well as waist circumference,
weight, height, and systolic and diastolic blood pressures was completed for all participants.
Fasting blood samples were obtained from all subjects and examined for fasting blood sugar and
lipid profile. T-test and Mann-Whitney test were used for quantitative data and chi-square test
was performed for qualitative data.

RESULTS: The prevalence of metabolic syndrome in individuals aged over 60 years was
significantly higher than those under 60 (49.5% vs. 17.5%, respectively; P < 0.001). Metabolic
syndrome was also more prevalent among elderly females than in males (59.2% vs. 39.8%,
respectively; P < 0.005). Some anthropometric measures such as height, body mass index,
abdominal circumference, waist-hip ratio, and waist-to-height ratio were significantly different
in men and women below 60 years in comparison with those over 60 years (P < 0.05).
Moreover, there were significant differences in most studied parameters between the elderly and
non-elderly women (P < 0.001).

CONCLUSION: This study showed that metabolic syndrome has a relatively high prevalence in
Iranian elderly people, especially in elderly women. Therefore, early diagnosis and management
of the complication are recommended among this high-risk group to avoid the subsequent
complications.
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Introduction
Today, the world is facing a phenomenon called
elderly population, i.e. almost 600 million people in
the world are old or in fact over 60 years of age.!
According to the Iranian national census,
approximately 7.3% of the population in the country
were the elderly people in 2004 which was
significantly higher than in past records.! Medical
science has been able to reduce mortality rates
worldwide and has therefore increased life
expectancy. However, longer life has been associated
with increased age-related diseases and disabilities.?

Metabolic syndrome is considered a disorder whose
concurrence with some cardiovascular risk factors
such as insulin resistance, dyslipidemia, abdominal
obesity and hypertension increases the risk of
cardiovascular diseases and type 2 diabetes.? Previous
studies reported the incidence and prevalence of
metabolic syndrome in young and middle-aged
people. They also suggested associations between this
disorder and a number of lifestyle factors including
immobility, high-carbohydrate diet and smoking
regardless of age.>> On the other hand, our previous
studies in the Isfahan Healthy Heart Program (IHHP)
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showed a direct and significant correlation between
increased prevalence of metabolic syndrome and age.*
However, based on the literature review, the
prevalence of this disorder has not been reported in
Iranian elderly people. Hence, this study was designed
and implemented to determine the prevalence of
metabolic syndrome and its components in the
Iranian elderly. It also compared the elderly with the
middle-aged population.

Materials and Methods

This study was a part of the IHHP was a cross-
sectional study petformed from 2001 to 2007 in
Isfahan, Najafabad and Arak (Iran).® IHHP consisted
of three phases, the first as baseline survey for
situational analysis, the second included implementing
interventional activities in the intervention areas (late
in 2001-2005), and the third as post-intervention
survey (2007) to evaluate the program outcomes.
After the baseline survey, a five-year intervention
program was started both in urban and rural areas of
Istahan and Najafabad (Iran). IHHP team conducted
outcome evaluation on 9572 adults, aged = 19 years
by multistage random sampling in 2007. In this study
we used the data of the third phase. Individuals were
included if they were not mentally retarded or
pregnant, and were Iranian citizens who had lived in
one of the studied areas for at least 6 months. The
details of subjects selection have been reported
elsewhere.®7 A questionnaire was used to collect
demographic data including age and gender, as well as
a history of cardiovascular disease risk factors such as
diabetes, hypertension and hyperlipidemia. In order to
perform test and examinations, the participants were
referred to assigned medical centers. Fasting blood
samples were obtained from all subjects to evaluate
blood glucose, total cholesterol and triglyceride by
enzymatic methods using a Hitachi instrument. Serum
high density lipoprotein (HDL) cholesterol was
measured by heparin manganese precipitation. All the
tests were performed in the laboratory of the Isfahan
Cardiovascular Research Center.® In order to
determine weight parameters such as body mass index
(BMLI), waist circumference, waist-hip ratio and waist
to height ratio, the weight of individuals was
measured with thin underwear and without shoes. All
measurements were uniformly conducted by trained
individuals. Blood pressure on the right arm was
measured twice after 5 minutes of rest and the mean
value was recorded. Patients with metabolic syndrome
were selected based on the definition in ATP IIL3
The presence of at least three of the following risk
factors was considered as metabolic syndrome: A)

walst circumference greater than or equal to 102 cm
in men and 88 cm in women; B) serum triglycerides
greater than 150 mg/dl; C) HDL cholesterol lower
than 40 mg/dl in men and 50 mg/dl in women; D)
blood pressute greater than 85/130 mmHg or taking
antihypertensive drugs; E) a history of diabetes,
receiving oral hypoglycemics, or fasting blood glucose
over 110 mg/dl. Individuals aged over 60 years were
considered eldetly.

Statistical methods:

The data was entered in EPI software and analyzed by
the SPSSis (SPSS Inc, Chicago). The values of
cardiovascular risk factors in patients with metabolic
syndrome were reported as mean * SD. For
quantitative variables, the t-test and Mann-Whitney
test were used. To compare qualitative variables, the
chi-square test was used. P < 0.05 was considered as
significant.

Results

In this study, the prevalence of metabolic syndrome
was 49.5% in people over 60 years of age and 17.5%
in people under 60 years of age. The difference
between the age groups was significant (P < 0.001).
In addition, 60.4% of women and 39.6% of men over
60 years were diagnosed with metabolic syndrome.
table 1 compares the mean levels of components of
metabolic syndrome in subjects over 60 years with
individuals under 60 years. According to table 1,
significant differences were observed in the mean of
height, BMI, abdominal area, waist-hip ratio and waist
to height ratio between the two groups. There were
significant differences in most of the indicators
between eldetly and non-eldetly women. However,
men above and under 60 years of age differed
significantly only in the values of mean systolic blood
pressure, serum triglycerides, and fasting blood
glucose (P < 0.001). The frequency of risk factors in
women and men in both age groups are shown in
table 2. In both genders, cardiometabolic risk factors
were accumulated significantly more in people over
60 years.

Discussion

The results of this study showed that metabolic
syndrome and accumulation of its components were
more common in Iranian elderly people than in
middle-aged population. Metabolic syndrome is a
multivariable disease whose prevalence has been
increased with sedentary lifestyle, obesity, diabetes,
and longevity.” Several studies have shown that
metabolic syndrome is more common in women than
men.* Based on the published results of the IHHP,
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Table 1. Compatison of metabolic cariometabolic risk factors in people over and less than 60 years based on gender

Age > 60 years Age < 60 years
Risk Female Male P Female Male pe i
factor Mean SD Mean SD Mean SD Mean SD
(Aygse) 6880 537 6922 631 0661 4282 1049 4221 1095 046 <0001 <0001
\(’I\(’s)'ght 6556 1115 7867 1317 <0001 7468 1157 8719 1455 0091 0836 <0001
'(ifr']?ht 15147 609 16692 894 <0001 15717 662 17192 79 <0001 <0001 <0001
BMI 256 448 826 463 0612 3023 430 2941 392 0013 <0001 0019
(kg/m2)
z’(\:’;';t 10036 1053 10145 1093 0432 10017 956 10141 1043 0091 <0001 0982
g':n) 066 007 060 0062 0007 063 006 059 006 0373 <0001 0003
x:’;'rs;tfg 099 007 097 006 0085 094 007 095 058 0373 <0001 0001
Waistto —— 5es 007 060 006 <0001 094 007 095 005 <0001 <0001 0017
height ratio
(SrErZHg) 13300 2074 14236 1950 <0001 12116 1887 12844 1674 <0001 <0001 <0001
(an‘ang) 8107 1072 8359 1382 0102 7944 1166 8481 977 <0001 0126 0414
(Trﬁg ) 22915 4265 20492 3983 <0001 21274 3955 20583 4099 0026 <0001 0847
(Hm%'/-dg 429 1007 3468 738 <0001 4039 795 3411 663 0026 0004 0468
(er[l)gbd% 1397 3719 12733 3406 0007 13129 3248 12051 3311 <0001 0007 0080
(Tr:]'g%Be"des 22050 15436 21605 10355 0440 21062 11626 270 - <0001 0163 <0001
(Fn'?; ) 12372 5417 12080 4932 0661 9809 3064 10679 4157 0003 <0001 0012

HP: Hip circumference; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; TC: Total cholesterol;
HDL-C: High density lipoprotein-cholesterol; LDI.-C: Low density lipoprotein-cholesterol; FBS: Fasting blood sugar;

* Between eldetly and non-elderly women; ** Between elderly and non-elderly men

Table 2. The accumulation frequency of cariometabolic risk factors in people over and less than 60 years based on gender

Severity of metabolic Male Female
disorders
Age <60 Age > 60 P Age <60 Age > 60 P

years years years years
>1 45.7 27.6 <0.001 41.7 12.8 <0.001
>2 35.7 27.2 <0.001 31.3 26.1 <0.001
>3 12.7 28.1 <0.001 19.0 29.6 <0.001
>4 54 12.7 <0.001 6.6 22.6 <0.001
5 0.5 4.4 <0.001 1.4 8.9 <0.001
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the prevalence of metabolic syndrome among
individuals over 19 years of age was 25.4% in 2001. A
cohort study in Turkey revealed that the prevalence of
metabolic syndrome in 30-79 year old women and
men was 45% and 27%, respectively.!® In a
prospective study, Kazan et al. showed the prevalence
of metabolic syndrome in 20-90 year-old subjects to
be 47.4% using the ATP III criteria. They also
reported an increase in prevalence as age increased in
both genders.!! Our results indicated that in 2007, the
prevalence of this syndrome in women and men over
60 years were 60.4% and 39.6%, respectively. The
overall prevalence of metabolic syndrome was 49.5%
(data not shown). Since these results wete not
consistent with the numbers reported by other
studies, it appears that metabolic syndrome developed
slower in the community studied by the IHHP.
However, passage of time and increased life
expectancy among the participants were expected to
increase the frequency of the disorder. Hence, the
community-based interventions of the IHHP seem to
have been able to provide the necessary training
targeting various groups such as physicians and health
personnel (as trainers), as well as individuals with at
least one cardiovascular disease risk factor (as the
trainees). Since this program significantly emphasized
lifestyle modification such as increasing physical
activity, weight loss, improved diet, and quitting
smoking, it seems that the interventions to improve
people's lifestyle have been successful in halting or
reducing the slope of incidence of metabolic
syndrome.!?

Gender appears to be an important factor in
increasing the prevalence of risk factors such as
obesity, hyperlipidemia and low HDL cholesterol in
women.!> This study showed that the indicators of
abdominal obesity were significantly higher in elderly
women with metabolic syndrome than in men. The
risk factors including systolic blood pressure, total
cholesterol, serum triglycerides, low  density
lipoprotein (LDL), and HDL cholesterol levels were
also higher among females. These factors are more
prevalent in elderly women than in the non-eldetly.
The younger men had greater height and weight but
lower mean systolic blood pressure, blood glucose,
and serum lipids than the elderly people. The
differences between men and women can be
interpreted and explained by several factors such as
changes in sex hormones, repeated childbirth, diet,
and energy consumption during menopause, among
other factors.'* Males seem to be more successful
than females in controlling the risk factors (e.g. blood
pressure, serum lipids and blood sugar). Other studies
have also reported that women of all ages had higher

cholesterol, waist circumference, waist-hip ratio,
blood glucose and HDL cholesterol compared to
men.'* It seems that in addition to the effects of age
and gender have on the increased prevalence of
cardiovascular risk factors, the accumulation of these
factors themselves is also important, i.e. the frequency
percentage of people with 4 or 5 simultaneous risks
factors increases with age. The results showed that
although age increases cardiovascular risk factors in
patients with metabolic syndrome, the accumulation
of metabolic syndrome components apparently plays
a more important role in increasing these factors.
Therefore, separate control and management of risk
factors in lower ages can be fruitful in preventing the
consequences later.

Conclusion

This study showed that the metabolic syndrome has a
relatively high prevalence in Iranian elderly people,
especially among women, than in younger
populations. The diagnosis and treatment of this
syndrome and its components at younger ages can be
an effective strategy in reducing the disabilities
resulting from its associated diseases in the eldetly.
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