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Introduction

Obesity and metabolic disorders cause significant economic burden and affect the
quality of life in both the general population and patients with mood disorder. The
metabolic syndrome (MetS) and bipolar disorder (BD) appear to share common risk
factors. Several studies discovered that the rate of MetS in patients with BD was twice
as high as in the general population. In addition, bipolar patients with MetS often had
more complicated metabolic and cardiac problems, more adverse outcomes and poor
response to treatment.

Aim

This study was conducted to detect the MetS and its association with
sociodemographic and clinical variables in a sample of patients with mood disorders
admitted to Kuwait Center for Mental Health.

Patients and methods

The sample consisted of 157 adult patients having mood disorders according to the
Diagnostic and Statistical Manual of Mental disorders — text revised — and were
admitted in Kuwait Center for Mental Health in the period from April 2013 to
September 2013. The Third Adult Treatment Panel (ATP Ill) of the National Cholesterol
Education Program, the American Heart Association (ATP Ill-A) and International
Diabetes Federation criteria were used to define MetS.

Results

The prevalence of MetS among BDs patients was 37.6% (n=57). The prevalence of
MetS among major depressive disorder patients was 17.1%. The prevalence of MetS
increased with age and duration of illness.

Conclusion

The prevalence of the MetS among BDs patients is high (37.6%). Although this study
found that the prevalence of MetS in BDs patients was according to ATP Ill (24.8%), it
is increased when ATP llI-A (85.0%) and International Diabetes Federation (36.3%)
were taken into account. There are statistically significant differences between patients
with MetS and those without MetS as regards age and duration of the illness.
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Introduction

both the general population and patients with BD. The
MetS and BD appear to share common risk factors,

There are still many uncertainties, doubts and contro-
versies related to metabolic syndrome (MetS) and bipolar
disorder (BD). Some researchers have very critical
opinions, who are trying to challenge MetS as an
independent diagnostic entity [1,2]. Research dealing
with the relationship of MetS and BD is very rare. Some
researchers found that MetS occurs in 8-56% of patients
suffering from BD. There is also an increase in the
frequency of cardiovascular disease compared with the
general population and diagnosed MetS in 56% of those
suffering from BD [3]. In a study from the USA [4], MetS
was diagnosed in 30% of those suffering from BD.

Metabolic disorders also affect a significant portion of this
population. Obesity and metabolic disorders cause
significant economic burden and impair quality of life in
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including endocrine disturbances, dysregulation of the
sympathetic nervous system and behaviour patterns, such
as physical inactivity and overeating [5]. In addition,
many of the commonly used pharmacological treatments
for BD may intensify the medical burden in bipolar
patients by causing weight gain and metabolic distur-
bances, including alterations in lipid and glucose meta-
bolism, which can result in an increased risk for diabetes
mellitus, hypertension, dyslipidaemia, cardiovascular dis-
ease and the MetS. These medical comorbidities and
obesity have been associated with a worse disease course
and likely contribute to the premature mortality observed
in bipolar patients [6].

MetS is a cluster of symptoms with higher prevalence
in psychiatric patients compared with the general
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population [7-9]. One study combined and analysed
the data of 19 previous research studies from 13
countries to examine the association between BD and
MetS. They discovered that the rate of MetS in
patients with BD was twice as high as in the general
population. In addition, bipolar patients with MetS
often had more complicated metabolic and cardiac
problems, more adverse outcomes and responded less
well to treatment. It also found that MetS also complicates
mental health issues, worsens depression and even increases
the rate of suicide [6].

This study was conducted with the aim to detect the
prevalence of the MetS and its association with socio-
demographic and clinical variables in a sample of patients
with mood disorders admitted to Kuwait Center for
Mental Health.

Patients and methods

The present study was conducted in patients admitted in
Kuwait Center for Mental Health after taking approval
from scientific and ethics committee of the hospital. It is
a cross-sectional study involving a sample of 186 adult
patients aged 18 years or more who were recruited in the
period from April 2013 to September 2013. Totally, 14
patients were excluded because they did not agree to sign
the informed consent; pathology or other data were
incomplete for another 15 patients. Finally, the study
included 157 patients. The exclusion criteria were
substance use disorder, dementia, mental retardation,
being currently pregnant or a history of pregnancy in the
past 6 months (to avoid metabolic disturbance) and lack
of capacity to give written informed consent.

Psychiatric diagnosis was carried out according to Diagnostic
and Statistical Manual of Mental disorders — text revised [10].
Sociodemographic data, history of psychiatric and medical
illness and current medications were collected from medical
records and semistructured interview with the patients.
Metabolic syndrome was defined by (a) The ATP III of the
National Cholesterol Education Program [11]; (b) the Amer-
ican Heart Association (ATP III-A) [12]; and (c¢) International
Diabetes Federation (IDF) criteria [13] (definitions of MetS
are presented in Tables 1-3). Height, body weight, waist
circumference and blood pressure (BP) were measured for
every patient. Fasting blood samples were collected to assess
glucose and lipid profile.

Table 1 Definitions of the metabolic syndrome
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Statistical methodology

Data were collected and coded and then entered into an
IBM-compatible computer, using the statistical package
for the social sciences version 22 for Windows (SPPS;
SPSS Inc., Chicago, Illinois, USA). Entered data were
checked for accuracy and then for normality, using
Kolmogorov—Smirnov and Shapiro-Wilk tests, and proved
to be normally distributed. Qualitative variables were
expressed as number and percentage, whereas quantita-
tive variables were expressed as mean and SD.

The arithmetic mean was used as a measure of central
tendency, whereas the SD was used as a measure of
dispersion.

The following statistical tests were used:

(1) Independent samples 7-test was used as a parametric
test of significance for comparison between two
sample mean, after performing the Levene’s test for
equality of variances.

(2) The z*test (or likelihood ratio) was used as a
nonparametric test of significance for comparison
between the distribution of two qualitative variables.

A 5% level is chosen as a level of significance in all
statistical significance tests used.

Results

Regarding demographic data of the patients, 85 (54.1%)
patients were men and 72 (45.9%) were women. The mean
age of the patients was 43.04 = 14.34 years: 46.9 + 16.2 years
for men and 38.4 = 10.1 years for women, with a statistically
significant difference between men and women. Regarding
duration of illness, there was a statistically significant
difference between men and women, as the mean duration
of illness was 14.9 = 9.2 years for men and 9.3 = 7.9 years for
women. The mean waist circumference of patients was
100.35 = 18.8cm for men and 96.65 = 21.8 cm for women,
with no significant difference between them. The mean
systolic BP of the patients was 127.3 + 16.97 mmHg for men
and 123.2 +10.2mmHg for women, with no statistically
significant difference between them. The mean diastolic
BP of the patients was 79.00 = 7.4mmHg for men and
784 = 6.0mmHg for women, with no significant diffe-
rence between them. The mean triglyceride level was
1.56 = 1.1 mmol/l for men and 1.15 % 0.7 mmol/l for women,

Criteria ATP 1II*(NCEP) ATP 1l A® (AHA) IDF?

Waist (cm) M>102, F>88 M>102, F>88 M=>94, F>80 Obligatory criterion
BP® >130/85 >130/85 >130/85

HDL (mg/dl) M<40, F<50 M<40, F<50 M<40, F<50

TG (>150mg/dl) or >1.695(mmol/l) >150 or >1.695 >150> or >1.695 >150 or >1.695
Glucose (mg/dl) or mmol/l)¢ >110 or >6.1 >100 or >5.6 >100 or 5.6

AHA, the American Heart Association; BP, blood pressure; HDL, high density lipoprotein; IDF, International Diabetes Federation; Mets, metabolic
syndrome; NCEP ATP Ill, The Third Adult Treatment Panel of The National Cholesterol Education Program; TG, Triglycerides.

#MetS if 3 of 5 criteria are met.

PMetS if additional 2 criteria are met (waist is obligatory).
°Or if treated with antihypertensive medication.

9Or if treated with insulin or hypoglycemic medication.
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Table 2 Frequencies distribution of age &duration of iliness of
subjects and indices of metabolic syndrome NO=157

Table 3 Demographic and clinical characteristics of the patients
N=157

Variable NO of subject (%) Variable N (%)
Age (years): Age (years, Mean £ SD) 43.04+14.34
18-30 34 (21.5) Sex
31-45 60 (38.3) Male 85 (54.1)
46-79 63 (40.2) Female 72 (45.9)
Mean (SD) 43.04 +£4.34 Marital state
Duration of illness (years) Single 43 (27.4)
1-5 51 (32.5) Married 84 (53.5)
6-10 34 (21.6) Other (widowed, divorced) 30 (19.1)
11-20 48 (30.6) Education level 58 (36.9)
21-33 24 (15.3) No formal education 42 (26.8)
Mean (SD) 12.3+9.04 Primary school 36 (22.9)
Height of patients (cm) Secondary/intermediate school University 21 (13.4)
144-160 82 (52.2) Occupation
161-170 56 (35.7) Unemployed 94 (59.9)
171-180 19 (12.1) Student 6 (3.8)
Mean (SD) 161.1+7.7 House wife only 34 (21.7)
Weight of patients (kg) Junior work 14 (8.9)
46-70 40 (25.5) Middle level work 3(1.9)
71-90 72 (45.8) Senior level work 6 (3.8)
91-110 35 (22.3) Nationality
111-150 10 (6.4) Kuwaiti 101 (64.8)
Mean (SD) 81.1 £20.02 Non Kuwaiti 16 (10.2)
Waist circumference of patients (cm) Other Arabs 31 (19.7)
65-80 33 (21.0) Other country 9 (5.8)
81-90 29 (18.5) Diagnosis
91-110 51 (32.5) Bipolar Mood Dis 122 (77.7)
111-147 44 (28.0) Major Depressive Dis 35 (22.3)
Mean (SD) 98.65+20.3 liness duration (years, mean + SD) 12.3+9.04
Hip circumference of patients (cm) On treatment of Hypertension
73-90 39 (24.9) Yes 37 (28.6)
91-110 66 (42.0) No 120 (76.4)
111-150 52 (33.1) Mean (SD) 1.76 £0.42 On treatment Diabetes
Mean (SD) 105.04+19.98 Yes 49 (31.2)
Triglycerides level (mmol/I) No 108 (68.8)
0.41-1.68 111 (70.9) Mean (SD) 1.68+0.46
1.69-6.01 46 (29.1)
Mean (SD) 1.4+0.96
HDL level (mmol/l) taken into account. The prevalence of MetS among major
0.38-1.00 90 (57.0) deoressive disord ients was 17.1%. Th >
1.1-1.50 58 (37.0) epressive disorder patients was 17.1%. ere are statisti-
1.51-2.01 9 (6.0) cally significant differences between patients with MetS
Mean (SD) 1.01£0.32 and those without MetS as regards age and duration of
Sy1s 508'51822 of patients (mmHg) 85 (54.2) the illness; the prevalence of MetS increased with age and
125-140 64 (40.8) duration of illness.
145-185 8 (5.0)
Mean (SD) 125.4+14.04
Diastolic BP of patients (mmHg)
70-80 124 (79.0) . .
85-90 30 (19.1) Discussion
95-100 3(1.9 The WHO ranked BD seventh among the debilitating
Mean (SD) 78.7 £7.15 diseases in the year 2000. Patients with BD are known to
Fasting blood glucose level (mmol/l) . )
3.4-55 98 (62.3) suffer from a considerable number of associated pathol-
5.6-6.1 12 (7.7) ogies that may manifest at an earlier age and more
g:?:?;ioo gg 82:8; frequently than in the general population. In recent

Mean (SD) 6.09+2.6

HDL, high-density lipoprotein; PB, blood pressure; SD, standard
deviation.

with a significant difference between them. The mean high-
density lipoproteins level was 1.00 = 0.24 mmol/l for men
and 1.03 +£0.40mmol/l for women, with no significant
difference between them. The mean fasting blood glucose
level was 5.9 + 1.8 for men and 6.3 £ 3.3 mmol/l for women,
with no significant difference between them. The pre-
valence of the MetS among BD patients is high (37.6%).
Although this study found that the prevalence of MetS in
BDs patients was according to ATP Il (24.8%), it is
increased when ATP III-A (35.0%) and IDF (36.3%) were

years, great interest has been aroused in the study of
comorbidities associated with psychiatric disorders be-
cause of the increased prescription rates of second-
generation antipsychotics, which may cause metabolic
and endocrine disturbance, particularly MetS. Patients
with BD have been found to have higher rates of obesity
than the general population. The age-adjusted rates of
MetS in the USA, derived from the National Health
and Nutrition Examination Survey (NHANES) III
(1988-1994) and from the NHANES 1999-2000, were
24.1 and 27.0%, respectively. It has been reported that
the MetS rate was 32% among patients with BD in a
Turkish sample, and this rate was higher than in the
general population, which is similar to previous findings
on BD. In addition, researchers have recently started to



discuss the overlap between mood disorders and MetS
and its components [14].

In this sample of BD patients, 37.6% fulfilled criteria for the
MetS as defined by MetS guidelines. This rate is high
compared with the rate of 18% found among healthy Kuwaiti
adults [15] and 21.4% found among the USA general
population during the Third NHANES 111, 1988-1994 [16].
In this study, the MetS prevalence in BDs patients was
24.8% (N = 39) according to National Cholesterol Education
Program (NCEP)-ATP 111, 35.0% (N =155) according to
AHA (ATP III-A) and 36.3% (N = 57) according to IDE

Our result also agree with the result of Vancampfort
et al. [17], who found that the main prevalence rate of the
MetS (defined with standardized criteria) in BD patients
was 37.3%. This result, based on a meta-analysis involving
37 studies with 6983 unique patients with BDs, also
agrees with one study in Brazil [18], which found the
prevalence rate of MetS in BD patients to be 38%.

Our results were different from the results of other
studies in the following manner: our result was higher
than the result of van Winkel ¢z @/. [19], who found that
MetS prevalence in BDs patients was 16.7% according to
ATP III, 18.3% according to ATP III-A and 30.0%
according to IDE respectively. It was also higher than
the results of Lee e «/. [20], who found that the
prevalence of the MetS in patients who took medication
for BD (V= 152) according to the different definitions
was 27.0% (ATP III-A) and 25.7% (IDF). It is also higher
than the result of Garcia-Portilla ez a/. [21], who found
that the prevalence of the MetS in BD patients in Spain
(N =194) was 22.4% according to modified NCEP ATP
IIT criteria (ATP III-A), and higher than the result of
Ezzaher er al. [22] who found that the prevalence of the
MetS in bipolar I disorders in Tunisian patients (N = 130)
was 26.1% according to modified NCEP ATP III criteria
(ATP 1II-A). There might be several reasons for the
high prevalence rate of MetS in our study. The first
reason might be the high mean age of our patients
(43.04 = 14.34). Another reason might be the difference
in lifestyle factors. Moreover, it has been reported that,
within the general public, regional differences may have
an impact on the MetS rate. In addition, Jakovljevié
et al. [8] detected MetS in 24.6-50% of bipolar patients.

On the other hand, Cardenas ¢z 4/. [23] found that the
prevalence rate of the MetS in BDs patients (V= 98) was
49%, with a mean age of 50 years. In addition, Shahda
et al. [24] found that the prevalence rate of the MetS in
BD patients was 44.2% according to modified NCEP ATP
III criteria (ATP III-A); all of these results seem to be
lower than our results.

In another study that was conducted to detect the
prevalence rate of the MetS in BD patients, it was
reported that the prevalence is about 55% according to
IDF criteria, with a mean age of 58 = 12.3 years [25].
There might be several reasons for the low prevalence
rate of MetS in our study, which can be explained by the
fact that 29.3% of our patients met only two positive
criteria for a diagnosis of MetS and, thus, were not
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diagnosed with MetS. Moreover, this difference may be
explained by the difference in sample characteristics, as
we only evaluate the inpatient group.

As regards clinical diagnosis, we found that 43.4% of
bipolar patients had MetS in comparison with17.1% of
major depressive patients. This is in agreement with the
result of Hung ¢z a/. [26], who found that prevalence of
MetS in bipolar one patients was 46.7%, in bipolar II
patients it was 25% and in major depression patients it
was 22%. 'Iwo possibilities were assumed to explain the
lack of a significant relationship between depressive
states and MetS. First, the process of forming MetS
might require a longer duration, such as several months or
years; however, depressive severity might change within a
shorter time, such as several days or weeks. Second, the
impact of pharmacotherapy or other factors might be
greater than that of depressive severity [26].

When we compared patients with MetS with those
without MetS, there were statistically significant differ-
ences between the two groups as regards the items of all
sociodemographic data (£ = 0.000).

As regards age, when we compared patients with MetS
with those without MetS, we found that the patients
with MetS have higher mean age (43.4 = 9.5 years) and
that the frequency of MetS increased consistently with
age. Our results were supported by the result of Hung
et al. [26] and Garcia-Portilla ez @/. [21], who found that
the prevalence of MetS increased significantly with age.
It is also in agreement with studies that have shown that
patients with BDs with MetS are older than those
without MetS [23].

However, Fagiolini and colleagues [4,22,27] did not
detect a significant difference in the prevalence of MetS
among sex and age. Unfortunately, the influence of sex
and other sociodemographic data on MetS and/or its
components has been neglected in patients with BD.
Yumru ez @/. [27] have analysed the influence of sex on
MetS (but not its components), failing to find a
statistically significant association.

In this study, durations of illness in patients with MetS
were longer than in patients without MetS (£ = 0.000);
this is in agreement with van Winkel ez /. [19], who
found that bipolar patients with MetS had a significantly
longer illness duration. Our results disagree with the
result of Vancampfort ez @/. [17], who found differences in
prevalence rates of Mets in different studies in bipolar
patients that could not be explained by illness duration.

Study limitation

First, the study was a cross-sectional study, and thus we
cannot study the relationship between total number of
lifetime episodes, overall severity of illness, received
medications and the prevalence of MetS.

Second, there is a lack of data on lifestyle and dietary
habits of patients that may affect the prevalence of MetS.
In addition, other limitations include lack of a control
group. Despite these limitations, our findings are consistent
with high rates of the MetS in BDs.
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Conclusion and recommendations

The prevalence of MetS among patients with mood
disorders was high. There is a need to have studies with
larger sample size from various ethnic backgrounds and
from different countries to have a better estimate of the
problem. Further, with the current effort to unify the
definition of MetS, it is important to use ethnic-specific
criteria to define MetS. Future studies should include
preferably drug-naive patients with a longitudinal study
design to evaluate the role of various types of medications
on the prevalence of MetS and should include both
inpatients and outpatients. Inclusion of a healthy control
group will help to study the psychosocial and economic
impact of MetS in patients with mood disorder.
Considering the high prevalence of MetS in patients
with mood disorders, routine screening for MetS is
indicated. Waist circumference and raised BP should be
routinely measured, and depending on the cost involved
the laboratory investigations should be performed.
Attempts should be made to change unhealthy lifestyle
such as inactivity, overeating, smoking and use of alcohol,
and appropriate psychoeducational programs in this
regard need to be developed.
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