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ABSTRACT

Background: Metabolic syndrome [MetSyn] is a combination of physiological risk factors that can trigger
physical and emotional problems. The aim of this study is to investigate whether MetS is associated with
lower health related quality of life (HRQoL) and depression.

Methods: New consecutive patients referred to an outpatient lipid clinic for evaluation of possible MetSyn
were eligible for inclusion in the study. The MetSyn was defined according to the International Diabetes
Federation (IDF) diagnostic criteria. The Medical Outcomes Study, Short Form-36 (SF-36) was used to
assess HRQoL. Anxiety and depressive symptoms were assessed by a validated Greek version of the
Hospital Anxiety and Depression Scale (HADS). Multivariate regressions were used to assess the
hypothesis.

Results: Three hundred and fifty-nine subjects were involved of whom 206 [57.4%] met the diagnostic
criteria for the MetSyn (“cases”) and 153 [42.6%] did not (“comparator group”). Comparisons of SF-36
scores between patients with and without MetSyn revealed statistically significance differences except of
bodily pain subscale [Physical Functioning: 78.4 vs 87.8, Role Physical: 66.8 vs 85.5; General Health: 59.8
vs 70.4; Vitality: 59.6 vs 68.0; Social Functioning: 76.5 vs 83.8; Role Emotional: 69.3 vs 82.6, Mental
Health: 60.8 vs 71.7]. A predominance of anxiety [60%] and depressive symptoms [67%] was observed
among subjects with MetSyn. Patients with MetSyn undergoing a therapeutic approach showed no
improvement in its general and mental health [p: NS].

Conclusions: The presence of MetSyn was associated with more impaired HRQoL as well as depressive

behaviours.
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INTRODUCTION
Over the recent years, there is a
growing interest of the impact of

various  psychosocial  factors in
cardiovascular morbidity and mortality.
Several prospective studies suggested
that common mental disorders, such as
depression and anxiety, may be
associated with an increased risk of
cardiovascular events in either healthy
subjects or patients with coronary heart
disease (CHD)'. Similarly psychosocial
factors, such as enhanced ‘job strain’ as
well as the lack of social support, have
been proposed as risk factors for CHD.

The Metabolic [MetSyn]

comprises the clustering of traditional

syndrome

cardiovascular risk factors, including
obesity, hypertension, dyslipidemia and
hyperglycemia' and is highly associated
with increased risk of cardiovascular
disease’>. In developed countries
MetSyn is a common condition and is
being increasingly found in older
populations. The Third National Health

and Nutrition Survey has estimated that

1 of 5 US citizens have this condition®, a
statement that is in agreement with the
results from the ATTICA study, in a
representative sample from the general
population in Greece’. Moreover,
according to the results of the MetS-
Greece Study® a cross-sectional analysis
of 4153 participants, MetSyn is highly
prevalent in the Greek adult population.

Although, the aetiology of MetSyn is not
entirely understood, is considered as a
complex health problem that can trigger
physical, emotional and psychosocial
problems’. Previous studies have shown
that this condition is associated with an
increase risk for psychiatric co-
morbidity, stress and impaired health-
related quality of life [HRQoL])”'2. The
Pilsen Longitudinal Study III'"* had
proven that depressive disorders were
nearly twice as frequent in patients with
MetSyn compared to individuals without
MetSyn. On the other hand, prospective
data, though limited, suggest that

depression, anger and negative health
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behaviours predict increased risk for the
15 As a

consequence, MetSyn is a risk factor for

metabolic  syndrome
the development of psychological strain
in terms of depression and anxiety and
vice versa'®.

Although, obesity®>!”?! and diabetes®*?*
have obvious consequences on HRQoL,
the question whether MetSyn is
associated with the change of well-being
and HRQoL requires further evaluation.
Therefore, the aim of this prospective
cross-sectional study is to assess the
hypothesis that MetSyn is an

independent determinant of HRQoL.

Material and methods

Study population

This cross-sectional study was
conducted in Iloannina, a major
university city of the Northwestern part
of Greece. New consecutive patients
with a presumptive diagnosis of MetS
referred to the Outpatient Lipid Clinic of
the University Hospital of loannina (the
referral centre for the broader region of
Epirus with 300,000 inhabitants), from
April 2007 to January 2009, were
involved in the study. Participants were
excluded if they had significant medical
or psychiatric comorbidities. =~ These
included coronary heart disease, types 1
or 2 diabetes, thyroid disorders, severe

hepatic or renal diseases. For the

diagnosis of the MetS the New
International Diabetes Federation (IDF)
definition and its diagnostic criteria were
used®”: i) BMI >30kg/m? and waist
circumference does not need to be
measured, ii) triglyceride (TG) levels >
150 mg/dL, iii) reduced high-density-
lipoprotein (HDL)-cholesterol levels < 40
mg/dL for men and < 50 mg/dL for
women, iv) high fasting glucose > 100
mg/dL and v) elevated blood pressure >
130/85 mm Hg or
antihypertensive treatment. According to

the new IDF definition, MetSyn is

relevant

diagnosed when patients have central
(abdominal) obesity which is a
prerequisite factor plus any two of the

above criteria.

Study design - study cohort

According to the above mentioned
definition, our population was divided
into those subjects who fulfilled the
diagnostic criteria for the MetS (MetS
group; cases) and those who did not
fulfill the criteria for the diagnosis of the
MetS (control group; controls). All
subjects gave a written informed consent
and the study protocol was approved by
the Ethics Committee of the University

Hospital of Ioannina.
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Clinical evaluation
According to the study protocol, at the
first visit of each subject in the
Outpatient Lipid Clinic, the following
parameters were evaluated: i)
anthropometric indices [body mass index
(BMI), waist circumference], ii) smoking
habits, iii) blood pressure readings, iv)
routine laboratory measurements
including fasting blood glucose and
serum lipid profile.

Waist circumference was measured by
placing a tape in a horizontal plane
around the abdomen between the lower
rib and iliac crest. The tape should have
been snug without compressing the skin
and parallel to the floor. Measurements
were taken at the end of a normal
expiration by the same investigator.
Blood pressure was measured in
triplicate, following ten minutes rest, at
each visit. (Measurements were carried
out by trained physicians in the sitting
position using a standard validated
automated sphygmomanometer).

All laboratory measurements were
performed at the  Biochemistry
Laboratory of the University Hospital of
Ioannina by standardized methods using
an Olympus AUG600 clinical chemistry
(Olympus

analyzer Diagnostica,

Hamburg, Germany).

Assessment of Health-related quality of
life

All participants completed the Medical
Outcomes Study, Short Form-36 (SF-
36)%° to assess HRQoL. The SF-36 health
survey contains 36 questions covering
functional health status and general
health?’, and has been validated in a
Geek general population®. The
questions are summarized into eight
subscales measuring; physical
functioning [PF], role physical [RP],
bodily pain [BP], general health [GH],
vitality [VT], social functioning [SF], role
emotional [RE] and mental health [MH],
with higher scores [0-100 range]

indicating better health.

Assessment of Anxiety and Depressive
symptoms

Anxiety and depressive symptoms were
assessed by a validated Greek version of
the Hospital Anxiety and Depression
Scale (HADS)?. The HADS is a brief self-
assessment scale assessing the two most
common aspects of psychological
distress found in hospital settings:
anxiety and depression®. The scale
consists of 14 items, seven for each
subscale, and each item is rated on a
four-point (0-3) scale, giving maximum
scores of 21. The scoring system ranges
from the absence of a symptom or the

presence of positive features (scoring 0)
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to the maximal presentation of
symptoms or the absence of positive
features (scoring 3). Although, there is
no single generally accepted cut-off score
for the HADS, in the present study
scores of 11 or more on either subscale
are considered to be a significant 'case’
of psychological morbidity, while scores
of 8-10 represents 'borderline’ and 0-7

'"normal’.

Statistical analysis

The SF-36 subscales were scored
according to documented procedures?®.
Normality was tested with Kolmogorov-
Smirnov test. Data were expressed as
mean * SD, except for non-Gaussian
parameters, which were presented as
median (range). Descriptive statistics
were used to evaluate the distribution of
socioeconomic, demographic and clinical
variables and HRQoL and depression and
anxiety measurements. Measurements
were compared within groups, using
independent Chi-square and Mann-
Whitney nonparametric test. The
strength of associations of
socioeconomic parameters, anxiety and
depressive symptoms as well as HRQOL
dimensions with the MetSyn were
assessed by means of regression analysis,
comparing subjects who met the
diagnostic criteria for the MetS and those

who did not meet the criteria for the

diagnosis of the MetS. These associations
were first tested in univariate analysis
(Pearson’s and Spearman correlations
coefficients) and multivariate analysis
was then performed by binary logistic
regression analysis. Significance levels
were set at p<0.05 in all cases. SPSS
16.0 (SPSS Inc., Chicago, IL, USA) and
Stata 9.0 (StataCorp, College Station,
Texas) were used to perform the

statistical analyses.

Results

A total of 359 subjects [206 (57.4%)
subjects who fulfilled the diagnostic
criteria for the MetS (cases) and 153
(42.6%) subjects who did not meet the
criteria for the diagnosis of the MetS
(controls)] were included in the present
study. Baseline demographic and clinical
characteristics of the study population
are shown in Table 1. Patients with the
MetS were older as compared to controls
(Table 1). As expected, patients with the
MetS exhibited higher BMI, waist
circumference as well as BP
measurements than controls (Table 1).
Furthermore, fasting blood glucose, TG,
total cholesterol as well as LDL-
cholesterol and HDL-cholesterol levels
were significantly higher in the MetSyn
group than in the control group (Table

1). No difference between groups was
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noted with regard to the proportion of
the current smokers.

Table 2 presents comparisons of HRQoL
between subjects with and without
MetSyn. The subjects in the MetSyn
group reported significantly lower scores
on all subscales except of bodily pain.
Subjects with MetSyn also scored
significantly lower on the physical
component summary (PCS) score as well
as on the mental component summary
(MCS) score. A predominance of anxiety
and depressive symptoms was observed
among subjects with MetSyn as
compared to controls (Table 2).

Table 3 presents the results of the
multiple logistic regression models,
giving the likelihood of having MetSyn
for anxiety and depressive symptoms.
Age was independently associated with

risk of having MetSyn.

Discussion

MetS is a combination of metabolic risk
factors and is associated with depressive
symptoms. The impact of MetS on
HRQoL is yet to be clearly established,
although according to various studies
obesity’, diabetes'’ and hypertension'?
had obvious consequences on HRQoL 8.
The major finding in the present study is
that MetSyn is significantly correlated
with impaired HRQoL. Subjects with

MetSyn reported lower SF-36 scores on

seven of the eight subscales except of
bodily pain. In addition, subjects with
MetSyn scored significantly lower on the
physical component summary (PCS)
score as well as on the mental
component summary (MCS) score than
did participants without the syndrome.
Comparing our data with descriptive
Greek population “norms” it is revealed
a decrease in all SF-36 subscales scores>".
Obesity is associated with a profound
decrease in HRQoL and the most
significant impairment tends to be
associated with physical domains of
functioning®. The mean BMI of subjects
in this study was overweight (28.45
Kg/m?) according to the IDF definition
for MetSyn, which includes abdominal
obesity as an essential component. In
this regard, it is not surprising that being
obese (BMI with MetSyn 30.5 Kg/m?® vs
28.8 Kg/m?, p<0.001) was a significant
predictor of MetSyn prevalence and had
a negative impact on the PCS score of
SF-36 instrument, particularly in MetSyn

subjects. Recent studies " 3%33

suggest
that MetSyn is a complex condition
involving both physical and
psychological aspects.

The high prevalence of anxiety and
depressive symptoms in subjects with
MetSyn, also observed in our study, may
be of help to explain the association

between MetSyn and lower MCS score.
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Our results are consistent with the

previous findings indicating that
psychiatric disorders are associated with
MetSyn!1323

recognize that being labelled with a

Furthermore, we should

disease (i.e. the MetS) may have
accounted for the impact of the MetS on
mental functioning observed in our
study. This impact may have passed
through an increase of pre-existing
anxiety or depressive symptoms after
being labelled with a disease.

Our results must be interpreted in the
light of certain limitations. Namely, the
data are cross-sectional and therefore we
were unable to draw conclusion on the
causal relationship between HRQoL and
MetSyn. Longitudinal studies should
explore further this issue. Second, we
used a generic instrument, the SF-36
questionnaire, as a MetSyn-specific
HRQoL instrument has not been
developed yet. In contrast to generic
measures, disease-specific instruments
identify HRQoL

associated with specific health problems.

are designed to

There is also the possibility of
measurement errors, especially in the
assessment of psychiatric symptoms. The
latter were crudely assessed with a
simple self-reported instrument and
there is the possibility of
misclassification. However, this will be

most likely of a random nature and a

systematic error is unlikely. Third, the
prevalence of MetSyn in study subjects
based on IDF criteria was 57.4%. The
use of the IDF criteria of MetSyn has
provided a higher prevalence estimate of
MetSyn than the estimate based on the
NCEP ATP III criteria in the European
population*.

In this cross-sectional study we
identified that an increased emotional
distress is strong and independent
predictors of the MetSyn. Since the
MetSyn serves as a prodromal stage in
the development of atherosclerotic
vascular disease, it is crucial to adopt an
approach in order to optimize the
identification of subjects at risk for the
development of this syndrome. High
cardiovascular risk derived from
clustering of risk factors in the MetS
should be presented to those subjects as
an opportunity for action to reduce risk
through addressing lifestyle and adhering
to treatment. Then, behavioral along
with psychological prevention strategies
could stand as helpful ‘tools’ in the
primary prevention of atherosclerotic
related

vascular disease and its

outcomes. Unfortunately, in Greek
healthcare system, there are few
healthcare units that can provide a
holistic approach to the management of
cardiovascular risk, mostly within

tertiary healthcare units, including
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university hospitals. A well-designed
study conducted in units of primary
health care could provide more
representative, population-based data
with regard to potential associations of
psychosocial and sociodemographic
characteristics with morbidities, such as

the MetS.

Conclusion

Health professionals should be prompted
to recognize subjects at high risk for
cardiovascular disease attending the
primary prevention healthcare system,
by taking into consideration not only
classical cardiovascular risk factors, but
also socio-economic, educational
characteristics and personality traits of

each individual.
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ANNEX

Table 1. Demographic and clinical characteristics of 359 attenders of an outpatient lipid

clinic.

Met criteria for Metabolic Did not meet criteria for

Syndrome (N=206)

Metabolic Syndrome (N=153)

Age, years

Male, N (%)

Current smokers, N (%)
BMI, kg/m?

Systolic BP, mm Hg
Diastolic BP, mm Hg
Waist circumference, cm
Fasting blood glucose,
mg/dL

Total cholesterol, mg/dL
TG, mg/dL

HDL-C, mg/dL

LDL-C, mg/dL

58.4 (10.9)
93 (45.2)
43 (21.0)
30.5 (6.6)
140.1 (15.3)
86.4 (9.5)
103.7 (10.1)
106.4 (17.4)

235.5 (47.2)
183.5 (113.0)
49.1 (1.3)
148.1 (46.0)

50.1 (11.9)**
81 (53.0)

39 (25.6)
25.8(4.0)**
126.6 (13.0)**
80.7 (8.9)**
92.2 (10.9)**
92.9 (12.5)**
208.7 (43.6)**
126.8 (57.1)**
51.2 (1.7)*
131.0 (45.0)*

-Abbreviations: BMI, body mass index; BP, blood pressure; TG, triglyceride; HDL-C, high-density

lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol

-*p<0.01 for the comparison between groups, **p<0.001 for the comparison between groups

-Values are expressed as mean (standard deviation) for continuous variables and number (percentage) for

categorical variables.
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Table 2. Health-related quality of life and psychological characteristics of 359 attenders

of an outpatient lipid clinic.

Met criteria for Metabolic Did not meet criteria for
Metabolic Syndrome (N=153)

Syndrome (N=206)

Depressive symptoms, N (%)

Anxiety disorders, N (%)

SF-36 sub-scales

PF
RP
BP
GH
VT
SF
RE
MH
PCS
MCS

67 (33)
60 (29)

78.4(20.5)
66.8(41.8)
73.8(25.2)
59.8(26.2)
59.6(19.6)
76.5( )
69.3( )
60.8( )
48.5(8.9)

44.1(10.1)

21.9
40.1
20.1

22 (14)**
27 (18)*

87.84(16.3)**
85.51(26.7)**
78.56(22.3)
70.4(17.9)**
68.0(18.2)**
83.8(18.2)**
82.6(31.1)**
71.7(16.1)**
52.0(6.7)**
49.5(8.0)**

-Abbreviations: PF, Physical Functioning; RP, Role Physical; BP, Bodily Pain; GH, General Health; VT,
Vitality; SF, Social Functioning; RE, Role Emotional; MH, Mental Health; MCS, mental component
summary score; PCS, physical component summary score;-*p<0.01 for the comparison between groups,
**p<0.001 for the comparison between groups;-Values are expressed as mean (standard deviation) for
continuous variables and number (percentage) for categorical variables.

Table 3: Odds ratio of MetSyn according to anxiety and depressive disorders, applying

IDF criteria
MetSyn OR 95% C.I. P
Lower Upper
ge 1,03 1,00 1,07 ,02
Male ,93 52 1,64 ,80
Anxiety ,37 ,51 1,88 ,95
Depression 2,59 1,35 4,93 ,004
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