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INTRODUCTION

ABSTRACT

Aims/Introduction: Previous research showed the association between health-related
quality of life and metabolic syndrome (MetS). The present study aimed to examine the
impact of persistence of MetS on health-related quality of life in non-diabetic Iranian
adults.

Materials and Methods: This was a cross-sectional study. A representative sample of
643 non-diabetic individuals (67% female), aged >20 years, who participated in the Tehran
Lipid and Glucose Study in 2005-2007 were recruited for the study, and categorized into
four groups, those without, with transient, with intermittent and with persistent MetS.
Health-related quality of life was assessed using the Iranian version of the Short Form
Health Survey. MetS was diagnosed using the Joint Interim Statement criteria.

Results: Women with transient, intermittent and persistent MetS scored lower on the
Physical Component Summary than those without the syndrome (51.03 = 141,

4816 £ 146 and 4658 + 129 vs 52.18 + 1.20) after adjusting for potential confounders

(P = 004). In women, there was also a significant decreasing trend in the scores of bodily
pain (P for trend = 0.006) and general health (P for trend = 0.005) across the study
groups. Compared with women without MetS, the odds ratio of reporting poor health-
related quality of life for women with intermittent MetS was 2.75 (95% confidence interval
1.19-6.37, P = 001). Among men, however, no significant difference was observed in any
of the health-related quality of life domains.

Conclusions: Compared with women without, with transient and with persistent Mets,
those with intermittent MetS reported poorer physical health-related quality of life.

in USA adults*. The age standardized prevalence of MetS in an

Metabolic syndrome (MetS) is defined as a cluster of metabolic
disturbances, including central obesity, hyperglycemia, dyslipi-
demia and hypertension'. It is evident that people with MetS
are at increased risk for diabetes and cardiovascular disease™’.
Both the unadjusted and the age-adjusted prevalences of MetS
increased from National Health and Nutrition Examination
Survey (NHANES) III to NHANES 1999-2006, respectively,
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Iranian population according to the Adult Treatment Panel III,
Adult Treatment Panel III/American Heart Association/
National Heart, Lung and Blood Institute, and International
Diabetes Federation criteria are 35.6%, 42.3% and 37.4%,
respectively’, all considerably high.

Health-related quality of life (HRQoL) is an important mar-
ker of disease burden®, and is commonly used to evaluate a
patient’s subjective sense of physical and mental functioning,
and well-being’. During the past two decades, for patients with
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chronic diseases, the HRQoL has become an important outcome
of care given®. Considering the World Health Organization def-
inition of health; that is, “state of complete physical, mental,
and social well-being, and not merely the absence of disease
and infirmity”, healthcare for patients with chronic diseases is
care aimed at not only delaying death, but also at promoting
health and quality of life” .

As MetS is considered to be a chronic condition, in recent years,
more attention has been paid to the assessment of the impact of
MetS on HRQoL'* ", In the context of a large population-based
study carried out on non-diabetic subjects, we recently reported
the impact of MetS on HRQoL in women, but not in men'.
Although longer durations of cardiovascular risk factors, such as
overweight, increase the risk of cardiovascular outcomes'’, and
also the long-term persistence of metabolic disorders can cause
susceptibility to specific complications'®, it seems reasonable to
hypothesize that people with persistent MetS are more likely to
report poorer HRQoL. Given the lack of data clarifying the man-
ner in which people with varying persistency of MetS perceive
their quality of life, in the present study, we examined the impact
of persistence of MetS on the HRQoL in a large sample of non-dia-
betic Tehranian adults, over a duration of 6.7 years.

MATERIALS AND METHODS

Study Sample and Design

The present cross-sectional study was carried out between 2005
and 2007 on a population of the Tehran Lipid and Glucose Study
(TLGS). The Tehran Lipid and Glucose Study, designed to deter-
mine risk factors for atherosclerosis in an urban population in
Tehran, aims at developing population-based measures with the
goal of changing lifestyles and halting the increasing trend of dia-
betes and dyslipidemia. The study was divided into two phases:
(i) a cross-sectional study of the prevalence of non-communica-
ble diseases, such as diabetes and cardiovascular disease, and their
associated risk factors; and (ii) a prospective 20-year follow-up
study. A multistage, stratified, cluster, random sampling tech-
nique was used to select 15,005 people, aged 3 years and older,
from the urban district 13 of Tehran, the capital of Iran; this dis-
trict is located in the center of Tehran, and the age distribution of
its population is representative of the overall population of Teh-
ran.

During sampling, a list of all households under the coverage
of the district’s three healthcare centers (the official bodies
responsible for vaccination programs and collection of health-
related statistics in a district) was used. Then, a random sample
of households, stratified according to healthcare centers to
achieve a distribution similar to the original population, was
chosen, and from each household, all members, above the age
of 3 years were recruited. The cross-sectional phase of TLGS
began in 1997, and was completed in 2000; the first follow-up
survey began in 2001, was completed in 2004 and surveys are
being repeated every 3 years' >

This was a second data analysis carried out in the framework
of the TLGS. According to the original study, TLGS population

http://onlinelibrary.wiley.com/journal/jdi

is a representative sample of the urban population of Tehran,
the capital of Iran. From 12,521 individuals participating in
TLGS between September 2005 and September 2007, a sample
of 1,255 individuals aged 20 years and older, including those
who were diagnosed as having MetS, and an age- and sex-
matched control group were recruited. All the participants were
interviewed by a trained interviewer to obtain data on HRQoL,
sociodemographics, physical activity, smoking habits and medi-
cations used. From the initial sample, 275 (21.9%) participants
were diagnosed as diabetic and excluded from the study. After
further exclusion of 30 (3.1%) participants with missing data, the
information of 950 participants was considered as complete data.

For the current study, the data of 643 (67.7%) participants,
who had participated in all three phases of TLGS (the initial
cross-sectional survey and two follow ups), were analyzed (Fig-
ure 1). The participants were categorized into four groups: (i)
without MetS in all three phases; (ii) transient (those with MetS
for just one phase); (iii) intermittent (those with MetS for 2
continuous or intermittent phases); and (iv) persistent (those
with MetS for all three phases; Table 1).

All participants gave written informed consent. The study
was approved by the ethics committee of the Obesity Research
Center, Research Institute for Endocrine Sciences, Shahid Behe-
shti University of Medical Sciences, Tehran, Iran.

Quality of Life Measure

Health-related quality of life was measured using the Iranian
version of the Short Form Health Survey (SF-36), a widely used
questionnaire measuring eight health-related concepts including,
physical functioning, role limitations as a result of physical
problems, bodily pain, general health, vitality, social functioning,
role limitations as a result of emotional problems and mental
health, as well as a summary of physical and mental mea-
sures”’. The psychometric properties of the Iranian version of
SF-36 are well documented®. For each scale, scores ranged
from 0 (the worst) to 100 (the best).

Definitions

MetS was defined according to the Joint Interim Statement™ as
the presence of any three of the following five risk factors:
(i) abdominal obesity as waist circumference (WC) >95 cm for
both sexes based on the guidelines of the Iranian National
Committee for Obesity5’24; (ii) fasting plasma glucose (FPG)
>5.6 mmol/L or drug treatment; (iii) fasting triglycerides (TG)
>1.7 mmol/L or drug treatment; (iv) fasting high-density lipo-
protein cholesterol (HDL-C) <1.03 mmol/L. in men and
<1.3 mmol/L in women or drug treatment and (v) raised blood
pressure defined as systolic blood pressure (SBP) >130 mmHg,
diastolic blood pressure (DBP) >85 mmHg or antihypertensive
drug treatment.

Additional Measures
Waist circumferences were measured initially at baseline and
again at each follow-up phase, at the umbilical level, over light
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Figure 1 | The sampling frame of the study.

Table 1 | Definition of study groups based on metabolic syndrome
status in three phases of the Tehran Lipid and Glucose Study

Study groups Phase Il Phase Il Phase |
(2005-2008) (2001-2004) (1997-2000)
Metabolic syndrome status
Persistent + + +
(n=187)
Intermittent + - +
(n =129 + + -
- + +
Transient + - -
(=119 - - +
- + -
Without - - -
(n = 208)

Intermittent, those with metabolic syndrome for two phases; Persistent,
those with metabolic syndrome for all three phases; Transient, those
with metabolic syndrome in just one phase; Without, those without
metabolic syndrome in all three phases.

clothing, using an unstretched tape meter, without any pressure
to body surface and measurements were recorded to the nearest
0.1 cm. Blood pressure was measured twice, after participants
were seated for 15 min, using a standard mercury sphygmoma-
nometer. There was at least a 30-s interval between these two
separate measurements, and the mean of two measurements
was considered the patient’s blood pressure. Then, 12-h fasting
blood samples were collected in tubes containing 0.1% ethylen-
ediaminetetraacetic acid, and were centrifuged at 4°C and
500 g for 10 min to separate the plasma. Blood glucose was
measured on the day of blood collection by an enzymatic
colorimetric method using glucose oxidase. Serum total choles-
terol and triglyceride concentrations were measured with com-
mercially available enzymatic reagents (Pars Azmoon, Tehran,

Iran) adapted to a selectra autoanalyzer. HDL-C was measured
after precipitation of the apolipoprotein B-containing lipopro-
teins with phosphotungistic acid. Low-density lipoprotein cho-
lesterol was calculated from serum total cholesterol, TG and
HDL-C, except when TG concentration was >4.56 mmol/L.
Additional information on age, smoking status (considered in
two groups: group 1, non- and ex-smokers; and group 2, cur-
rent smokers), physical activity, and current use of oral hypo-
glycemic agents, lipid lowering and antihypertensive medication,
were obtained from the TLGS data already documented.

Statistical Analysis

Continuous and  categorical data are presented as
means + standard error and percentages, respectively. Categori-
cal variables were compared using the y’-test. Health-related
quality of life scores among the four study groups were com-
pared using ancova, and the independent effect of persistency
of MetS was assessed using multiple logistic regression analysis,
controlled for the effects of age, marital status, education level,
medication, and the presence of MetS at the time of the test
(phase III) in men and women separately. For the purpose of
logistic regression analysis, the Physical Component Summary
(PCS) and Mental Component Summary (MCS) were used,
and relative to the mean scores, the study sample was divided
into two groups: (i) those who scored equal or greater than the
mean; and (ii) those who scored below it. Analysis was carried
out using SPSS software version 15.0 (SPSS, Chicago, IL, USA).

RESULTS

The general characteristics of participants are listed in Table 2.
The mean ages of the all participants were 43.65 + 14.5,
4747 £ 13.66, 52.24 £ 13.51 and 54.05 £ 11.70 years for those
without, with transient, with intermittent and with persistent
MetS, respectively (P < 0.001). In those with persistent MetS,
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Table 2 | General characteristics of the study sample

Women (n = 431) Men (n = 212)
Without Transient Intermittent Persistent Without Transient Intermittent  Persistent
(n = 155) (n = 85) n=171) (n = 120) (h =53) (h=34 (h =58 (n=067)
Age, years 42.19 (13.70)* 46.24 (12.81) 53.17 (10.98) 55.47 (11.02) 4796 (1008) 5056 (1338) 51.10 (16.11) 5152 (12.53)
(mean % SD)
Marital status
Married 136 (87.7)* 82 (96.5) 71 (100.0) 120 (100.0) 43 (81.1)* 32 (94.1) 50 (86.2) 66 (98.5)
Educational level
Primary 56 (37.6)* 35 (43.2) 41 (64.1) 67 (67.0) 18 (34.0) 10 (294) 22 (386) 20 (308)
Secondary 65 (43.6) 35 (43.2) 20 (31.3) 30 (30.0) 22 (415) 16 (47.1) 21 (36.8) 28 (43.1)
Higher 28 (18.8) 11 (13.6) 3(4.7) 3 (3.0) 13 (24.5) 8 (235) 14 (24.6) 17 (26.2)
Physical activity 996 (1592) 10.19 (14.66) 10.25 (15.04) 1037 (1812) 1009 (1664) 1881 (3291) 1693 (2564) 1817 (33.74)
(MET h/week)
(Mean £ SD)
Smoking
Daily/occasionally 1 (06) 1(1.2) 2 (29 2(1.7) 11 (20.8) 6 (176) 9 (15.5) 12 (179)
Ex-smoker/ 154 (994) 84 (989) 66 (97.1) 114 (9823) 42 (79.2) 28 (824) 49 (84.50) 55 (82.1)
never smoked
Medicationt
User 4 (2.6)* 5 (6.0) 11 (15.9) 29 (25.9) 1(19 129 4 (70) 5(76)

Data are presented as n (%) unless stated otherwise. *P < 0001. tIndividuals who were taking hypertensive or anti lipid drugs. Intermittent, those
with metabolic syndrome for two phases; Persistent, those with metabolic syndrome for all three phases; Transient, those with metabolic syndrome
in just one phase; Without, those without metabolic syndrome in all three phases. MET, Metabolic Equivalent Task; SD, standard deviation.

married status, primary level of education and medication use
were more prevalent compared with the other three groups.
However, no significant differences were seen in the frequency
of smoking and mean values of weekly physical activity among
study groups.

For the individual components of MetS, women and men
with persistent MetS had the highest waist circumference com-
pared with those in the without, with transient and with
intermittent MetS groups (P < 0.001). After adjusting for
potential confounders, the highest levels of TG (P < 0.001),
FBS (P < 0.001), SBP (P < 0.001), DBP (P < 0.001) and the

Table 3 | Metabolic syndrome components among study groups by sex

lowest level of HDL-C (P < 0.001) were also found for those
with persistent MetS in both sexes (Table 3).

Sex-specific analysis of SF-36 subscales showed that in
women, after adjustment for potential confounders, there were
significant differences in the mean scores of bodily pain
(P < 0.05), and general health (P < 0.05) among study groups
(Table 4). Compared with the other three study groups, the
lowest PCS scores were also seen in women with persistent
MetS as follows: persistent MetS 46.58 + 1.29 vs intermittent MetS
48.16 £ 1.46 vs transient MetS 51.03 + 1.41 vs without MetS
52.18 £ 120 (P < 0.05; Figure 2). However, in men, no

Women (n = 431) Men (n = 212)

Without Transient Intermittent  Persistent Without Transient Intermittent  Persistent
Waist circumference (cm) 794 +14 8616 9R6*17 933+15 80+£19 916%x22 972+18 104 £ 19
Triglycerides (mmol/L) 12+ 0.1 16+02 20+ 02 23+01 10+02 13+03 19+02 25102
Fasting blood sugar (mmol/L) 471006 50+007 50008 52+007 48=£01 51201 51201 53101
High-density lipoprotein (mmol/L) 14+£004 122004 11004 10£004 12£004 10+£004 10£004 09+ 004
Systolic blood pressure (mm/hg) 110 £ 21 114 £ 25 117 +£26 127 £23 120 £ 35 122 £40 129 £ 33 130 £ 35
Diastolic blood pressure (mm/hg) 684 + 1.3 714+ 16 73616 767 £ 14 725+ 22 756 £ 25 771 £ 21 804 £ 22

Data are presented as mean = standard error, adjusted for age, marital status, education level and medication use. Data are significant at P < 0.001
for all metabolic syndrome components among study groups in both sexes. Intermittent, those with metabolic syndrome for two phases; Persis-
tent, those with metabolic syndrome for all three phases; Transient, those with metabolic syndrome in just one phase; Without, those without

metabolic syndrome in all three phases.
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Table 4 | Short Form Health Survey scores according to metabolic syndrome status in study groups by sex

Women (n = 431) Men (n = 212)

Without Transient Intermittent Persistent Without Transient Intermittent  Persistent
Physical functioning ~ 81.11 £329 7941 (3.89) 7491 (4.00) 7462 (3.54) 7667 (465) 7966 (5.35) 7675 (4.57) 69.88 (4.72)
Role physical 7272 (5.31) 69.05 (6.26) 66.63 (645) 6885 (5.71) 5756 (781) 6876 (899) 6103 (757) 6748 (793)
Bodily pain 75.56 (296) 75.54 (3.50) 68.62 (3.60) 66.57 (3.19)* 7048 362) 7404 (4.17) 7136 (3.51) 70.79 (3.68)
General health 70.09 (2.71) 69.19 (3.19) 62.64 (3.29) 61.63 (291)* 6208 (403) 6484 (464) 60 24 (391 60 58 (4.09)
Vitality 60.77 (3.14) 60.01 (3.71) 6191 (3.82) 5741 (3.38) 63 49 (441) 6387 (508) 0 (4.28) 6 (448)
Social functioning 8098 (357) 7952 (4.21) 7790 (4.33) 7654 (3.83) 4 (488)  70.10 (562) 68.26 4.73) 5 (4.96)
Role emotional 69 37 (592) 76.24 (6.99) 7864 (7.20) 7773 (6.37) 57.00 (874) 7436 (1006) 5254 (848) 62.65 (888)
Mental health 2 (3.04) 67.09 (3.58) 1 (369 62.69 (3.27) 7071 (429 7059 (4.94) 65.80 (4.16) 70.56 (4.36)

Data are presented as mean = standard error, adjusted for age, marital status, education level and medication use. *P < 0.05 compared to without
metabolic syndrome group. Intermittent, those with metabolic syndrome for two phases; Persistent, those with metabolic syndrome for all three
phases; Transient, those with metabolic syndrome in just one phase; Without, those without metabolic syndrome in all three phases.

significant difference was seen in any of the SF-36 scales and sub-
scales (Table 4).

Compared with men, in physical HRQoL, women with inter-
mittent MetS showed higher odds ratios (ORs) for poor
HRQoL before and after adjustment for confounding variables
(P <0.001); these ORs for the mental component summary
scores were not significant for men and women, even after
adjustment (Table 5).

DISCUSSION

The present study shows that after adjusting for potential con-
founders, women with persistent and intermittent MetS had
lower physical HRQoL scores than those without the syndrome.
Among men, however, no significant difference was observed
in any of the HRQoL domains among the study groups. Fur-
thermore, compared with women without MetS, those with
intermittent MetS were more likely to report poor physical
HRQoL, even after adjusting for potential confounders.

There have been numerous reports regarding the association
between HRQoL and cardiometabolic risk factors, such as dia-
betes mellitus™, hypertension®® and obesity””**; however, none
of these reports have investigated the impact of the mentioned
risk factors on HRQoL over time. Furthermore, despite a num-
ber of studies having documented the association between
HRQoL and MetS'> ™', to best of our knowledge this is the first
report regarding the relationship between persistency of this
syndrome and HRQoL.

People with MetS usually deal with several cardiometabolic
risk factors, and the HRQoL in these individuals can vary in
the long term. The results of the current study regarding the
positive association between persistency of MetS and HRQoL
in women confirm this hypothesis, and also reconfirm the
prominent role of sex in the association mentioned during a
6.7-year investigation, a finding in line with our previous report
that showed the effective role of sex in relation of HRQoL and
MetS'®. Although persistency of the syndrome was diversely
associated with a deteriorating trend of its components in both
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Figure 2 | Means of the physical and mental component summary
scores among study groups in men and women. *P < 0001.
Intermittent, those with metabolic syndrome for two phases; MCS,
Mental Component Summary; MetS, metabolic syndrome; PCS, Physical
Component Summary; Persistent, those with metabolic syndrome for
all three phases; Transient, those with metabolic syndrome for just
one phase; Without, those without metabolic syndrome in all three
phases.

sexes, the association between persistency of MetS and HRQoL
was seen only in women. This finding implicates the main role
of sex differences regarding the aspect of interpretation of dis-
eases more than their severity and duration, one possible reason
for this could be different socially constructed roles for men
and women, resulting from different social norms and expecta-
tions of society”. It has been found that women experience

© 2014 The Authors. Journal of Diabetes Investigation published by AASD and Wiley Publishing Asia Pty Ltd
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Table 5 | Results of multiple logistic regression analysis for poor health-related quality of life in men and women

Women (n = 431) OR (95% Cl)

Men (n = 212) OR (95% Cl)

Transient Intermittent Persistent Transient Intermittent Persistent
PCS
Model 1 1.36 (0.77-238) 3.86 (2.14-6.96)* 3.20 (1.94-5.28)* 068 (0.24-1.70) 092 (043-195) 093 (045-194)
Model 2 1.17 (062-2.18) 2.75 (1.19-6.37)* 1.70 (0.64-4.50) 065 (0.25-196) 090 (0.33-247) 1.02 (0.30-3.60)
MCS
Model 1 087 (051-148) 068 (0.38-1.20) 090 (0.56-146) 1.25 (051-3.03) 1.78 (0.83-3.83) 1.06 (050-2.25)
Model 2 0.75 (042-136) 060 (0.27-134) 068 (0.27-1.74) 102 (040-264) 098 (04-263) 037 (0.11-130)

Data are presented as Odds Ratio (95% Cl), those without metabolic syndrome considered as reference group. PCS: Physical Component Summary,
MCS: Mental Component Summary. Model 1. Unadjusted. Model 2. Adjusted for age, marital status, education level, medication use and presence
of MetS in phase lll. Without: Those without metabolic syndrome in all three phases; Transient: Those with metabolic syndrome in just one phase;
Intermittent: Those with metabolic syndrome for two phases; Persistent: Those with metabolic syndrome for all three phases. *P < 0001 compared

to without metabolic syndrome group.

greater distress including mood and anxiety disorders than do
men. Based on the two global hypotheses, this paradoxical
sex difference could be explained by differences in exposure
and vulnerability in men and women; the first one suggests that
reduced access to materials and social conditions causes report-
ing of higher levels of health problems in women, whereas the
second hypothesis refers to higher reactivity or responsiveness
among women to life events and stressors, compared with
men2.

The present results show that in women, not in men, of the
three study groups (second to fourth) that define different per-
sistency of MetS, those who were placed in the intermittent
group (third group) showed the largest ORs for poor PCS
scores. Therefore, based on the present results, women with
intermittent MetS reported poorer physical HRQoL compared
not only with those without this syndrome, but also in women
with the persistent and transient conditions of this syndrome.
A possible reason for this finding could be that experiencing a
chronic condition for a long time could result in adaptation to
it, and lower the individual’s sensitivity and responsiveness to
that condition.

The main strength of the present survey is that we studied
the impact of persistency of MetS on HRQoL in a large sam-
ple of non-diabetic adults in the general population. To the
best of our knowledge, there is no previous report on the
association between persistency of MetS and HRQoL. Thus,
the findings of the present study could help to better under-
stand the effect of the syndrome over time. However, some
limitations of the present study deserve comment. First, our
theoretical background of distributing participants in the three
MetS groups (persistent, intermittent and transient) is yet a
novel approach, and therefore complementary studies are rec-
ommended in these areas, especially to test this distribution
with some other MetS definitions. Second, in those who had
the syndrome for all three phases (persistent group) we did
not have access to the date of onset of the syndrome, and we
were hence unable to estimate the exact time of its duration.

Third, all participants with MetS for two phases (intermittent
group) were considered and analyzed as one group, whereas
all of them had different statuses of MetS in TLGS phases; at
the time of reporting, some of the patients had MetS, whereas
the others did not; however, the sample size limitation pre-
vents us from analyzing these patients separately. Fourth,
major depression was not evaluated. Last, but not the least, we
gathered HRQoL data only in phase 3; it would better to have
aforementioned data from all phases to show changes of
HRQoL scores over time.

The results show that intermittent MetS is associated with
poor physical HRQoL in women, but not in men, findings that
show the prominent role of sex in the association between
MetS status and HRQoL. Furthermore, the present results show
that women, with intermittent MetS, reported poorer physical
HRQoL than those with a persistent condition of this syn-
drome, possibly a result of adaptation to the chronic condition
over time among the latter group.
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