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Abstract Most studies point to an increased prevalence

of metabolic syndrome (MS) and an increased risk of

coronary heart disease (CHD) in schizophrenia patients

with MS. The aims of this study were to compare the

prevalence of MS in schizophrenia patients with the gen-

eral population, to explore the clinical correlates and pre-

dictors of MS and to evaluate the risk for CHD within

10 years. Consecutive 319 patients, aged 18–75 years, with

a diagnosis of schizophrenia according to the DSM-IV

were enrolled. The ATP-III, the ATP-IIIA and the IDF

criteria were used to define MS. 10-year risk of CHD

events was calculated with the Framingham score. One

hundred nine (34.2%) patients met the ATP-III criteria, 118

(37%) the ATP-IIIA and 133 (41.7%) the IDF criteria for

MS. Patients with MS were older, had a later onset of

illness and an older age at first hospitalization. The prev-

alence of MS in schizophrenia patients was higher from the

general population only within the 20–29 age group.

Patients with MS had a higher age and sex-corrected

10-year risk of CHD events. The only predictor of MS was

the age of illness onset. In conclusion, countries where the

general population prevalence of MS is already too high,

schizophrenia patients younger than 30 years of age might

be under higher risk of morbidity and mortality related with

MS. This study points to the necessity for aggressive

interventions to correct MS in schizophrenia as early as

possible, within the first 10 years of post detection.
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Introduction

The metabolic syndrome (MS), comprising a cluster of

factors including visceral obesity, dyslipidemia, hypergly-

cemia and hypertension, has become one of the major

public health challenges worldwide. Currently, the most

widely used definitions for the MS are the Adult Treatment

Protocol (ATP-III) of the National Cholesterol Education

Program (NCEP) [1], the adapted ATP-III A [2, 3] and the

more recent definition by the International Diabetes Fed-

eration [4].

Patients with schizophrenia show increased rates of

morbidity and mortality and have nearly 20% shorter life

expectancy as compared to the general population which is

largely due to the increased incidence of diabetes and

cardiovascular disease [5–7]. The prevalence of MS in

patients with schizophrenia and schizoaffective disorder

defined according to the ATP-III criteria range between 19

and 63% in studies carried out in North and South America,

Europe, Asia and Australia on varying ethnic groups

(Table 1) [8–36]. Although most of the studies have

utilized the ATP-III criteria to define MS in patients with

schizophrenia, some have also utilized the more recent
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Department of Cardiology, Hacettepe University Faculty

of Medicine, 06100 Ankara, Turkey

123

Eur Arch Psychiatry Clin Neurosci (2011) 261:69–78

DOI 10.1007/s00406-010-0118-x



Table 1 Prevalence estimates of the metabolic syndrome in patients with schizophrenia and schizoaffective disorder in different countries [8–36]

Study Country Sample N (female/male) Mean age (years) Criteria Prevalence

Heiskanen et al. [8] Finland Outpatients 35 (16/19) 44.5 ATP-III 37.1%

Littrell et al. [9] USA and Taiwan In–outpatients USA 98 (37/61)

Taiwan 27 (13/14)

USA 41.8

Taiwan 42

ATP-III USA 51%

Taiwan 22.2%

Kato et al. [10] USA Outpatients 48 (24/24) 40.3 ATP-III 63.0%

Basu et al. [11] USA Outpatients 33 (19/14) 44.5 ATP-III 42.4%

Cohn et al. [12] Canada In–outpatients 240 (84/156) 43.3 ATP-III 44.7%

Meyer et al. [13] USA Outpatients 121 (60/61) 41.1 ATP-III 52.1%

Saari et al. [14]
Finland 1966 Finland birth cohort 31 (13/18) –a ATP-III 19.4%

ATP-IIIA 29%Koponen et al. [15]

IDF 29%

McEvoy et al. [18] USA In–outpatients 689 (180/509) 40.4 ATP-III 40.9%

ATP-IIIA 42.7%

Hagg et al. [17] Sweden In–outpatients 269 (92/177) 46b ATP-III 34.6%

Meyer et al. [18] USA In–outpatients 84 (6/78) 49.0 ATP-III 48.8%

ATP-IIIA 56.3%

Correll et al. [19] USA Inpatients 176c –d ATP-III 37.3%

Lamberti et al. [20] USA Outpatients 93 (31/62) 34.4 ATP-IIIA 53.8%

De Hert et al. [21] Belgium In–outpatients 430 (151/279) 36.5 ATP-III 28.4%

ATP-IIIA 32.3%

IDF 36%

Teixeira and Rocha [22] Brazil Inpatients 44 (10/34) 42.2 ATP-III 31.8%

Sanchez-Arana Moreno

et al. [23]

Canary Islands Inpatients 136 (47/89) 39.1 ATP-III 36%

Tirupati and Chua [24] Australia Outpatients 202 (45/157) 38.1 IDF 69.3%

Srisurapanont et al. [25] Thailand Outpatients 57 (33/24) 37.5 IDF 22.8%

Kurt et al. [26] Turkey Inpatients 296 (138/158) 55.2 IDF 18.9%

Bobes et al. [27]
Spain Outpatients 1452 (555/863) 40.7

ATP-III 24.6%

ATP-IIIA 25.5%Rejas et al. [28]

Saddichha et al. [29] India Inpatients 99 (47/52) 26.0 ATP-IIIA 10.1%

IDF 18.2%

Correll et al. [30] USA Inpatients 111 (57/54) 44.3 ATP-III 45.9%

ATP-IIIA 54%

Cerit et al. [31] Turkey Outpatients 100 (41/59) 34.7 ATP-III 21%

ATP-IIIA 34%

IDF 41%

Boke et al. [32] Turkey Inpatients 231 (57/174) 38.5 IDF 32%

Oyekcin [33] Turkey Outpatients 34 (24/10) 33.7 ATP-III 35.3%

Kaya et al. [34] Turkey Outpatients 87 (36/51) 34.4 ATP-III 29.9%

ATP-IIIA 35.6%

IDF 42.5%

Brunero et al. [35] Australia Outpatients 73 (28/45) 39.3 IDF 61.6%

Huang et al. [36] Taiwan Outpatients 650 (298/352) 45.9 ATP-III 34.9%

ATP-III Adult Treatment Protocol of the National Cholesterol Education Program (NCEP) [1], ATP-III A Adapted Adult Treatment Protocol

[2, 3], IDF International Diabetes Federation [4]
a Mean age 39 years for the whole sample
b Median value
c Female/male ratio (169/198) for the whole sample of 367 patients with mixed diagnosis
d Mean age 42.9 years for the whole sample of 367 patients with mixed diagnosis
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ATP-IIIA and IDF criteria, finding prevalence rates rang-

ing between 10 and 56% and 18 and 69%, respectively

(Table 1). Studies that use more stringent MS criteria (i.e.

ATP-IIIA and IDF) point to higher prevalence rates.

Despite the variance, most of the studies point to an

increased prevalence of MS in schizophrenia patients as

compared to the general population, although some studies

have not provided comparison with the general population

as in the study by Littrell et al. [9] where general popula-

tion rates were not available for Taiwanese patients.

Variations seen in the prevalence rates of MS in

schizophrenia patients in different studies conducted in

various parts of the world might also be related with

sample characteristics, such as age, sample size, gender

ratio, illness duration and geographical background which

is probably influenced by life style and dietary character-

istics and/or various genetic factors. In general, the Euro-

pean MS prevalence rates both in the schizophrenia

patients and the general population have been found to be

lower as compared to the USA rates, even when the same

ethnic groups are investigated [21].

Comparison of the prevalence rate of MS in schizo-

phrenia patients to that observed in the general population

reveal some interesting findings, such as a differential

loading of the lowest and highest rates in different age

groups. In the general population, an age related increase of

MS is expected. Although there are studies which support

the same finding in schizophrenia patients [31], some

findings from large studies conducted on schizophrenia are

unexpected [18]. For example, an equal prevalence among

those under and over 45 years of age [12], a lower preva-

lence among patients who are 50–59 years of age than in

the cohort 40–49 years of age [16, 17] or even 20–29 years

of age [17] have been reported.

Given the fact that cardiovascular disease accounts as

much as 50% of the excess mortality in patients with

schizophrenia in large epidemiological studies and patients

with schizophrenia have twice the standardized mortality

from cardiovascular disease [18], investigation of coronary

heart disease (CHD) and cardiovascular mortality risks in

schizophrenia patients with MS has gained increasing

importance. An increased mean risk of serious fatal and

nonfatal CHD in schizophrenia patients within 10 years as

compared to the normal population has been found in

studies such as CATIE [37] and CLAMORS [27]. The

existence of MS in schizophrenia patients has been shown

to further increase the CHD risk [19, 38].

The aim of this study was to investigate the prevalence

of MS utilizing the three aforementioned criteria in patients

with schizophrenia and to compare it with the prevalence

observed in the general population in Turkey. For this

comparison, we utilized a recent MS prevalence data

including random samples from both urban and rural

populations (N = 4,264) in the seven geographical regions in

Turkey [39]. We also aimed to explore the clinical correlates

and predictors of MS along with the risk for CHD within

10 years according to the Framingham function.

Methods

Study site and patients

This study was conducted at the Department of Psychiatry,

Hacettepe University Faculty of Medicine, Ankara, Turkey.

The study was carried out between December 2004 and

January 2007 and included patients from both in- and out-

patient clinics. Consecutive 319 patients aged 18–75 years

who accepted participation were enrolled, with a diagnosis

of schizophrenia according to the DSM-IV. Eighteen

patients refused participation due either to the lack of time

or unwillingness to give a blood sample. The Local

Research Ethics Committee at the Hacettepe University

Faculty of Medicine approved the study protocol. A written

informed consent was obtained from all the participating

patients prior to the entry of the study.

Study design

A physical examination, laboratory analyses and clinical

assessment were all made on the same visit. The subjects’

blood pressure, weight, height and waist circumference

measurements were recorded. Waist circumference was

measured midway between the lowest rib and the iliac crest

with the subjects standing. Medical records were reviewed

to obtain demographic, clinical, and drug treatment data. A

questionnaire was filled for each patient by a psychiatric

nurse (N.E.) to provide additional clinical and demo-

graphical information including smoking status and their

family medical health history. The laboratory analyses

included fasting blood glucose and lipid profile, including

triglyceride, total cholesterol, and high-density lipoprotein

(HDL) measurements for each subject. The patients were

instructed strictly to fast overnight for at least 8 h. Their

relatives confirmed the fasting status. The blood samples

were collected in the morning at 8:30 a.m. Any patient who

could not comply to the fasting instructions was called in

the next morning.

Metabolic syndrome was defined according to the

ATP-III, the ATP-IIIA and the IDF criteria (1–4).

The 10-year risk of CHD events, expressed as a per-

centage, for non-diabetic patients was calculated with the

NCEP’s version of the Framingham score which is a

gender-specific instrument that assigns points for age,

blood pressure, cigarette smoking, total cholesterol and

HDL cholesterol [1]. The 10-year risk of CHD events in

Eur Arch Psychiatry Clin Neurosci (2011) 261:69–78 71

123



diabetics was calculated with a version of the Framingham

algorithm that assigns points for the presence of diabetes

mellitus [40].

Data analysis

The mean and standard deviations were calculated for

quantitative variables. The frequency and percentage were

used to determine demographic and clinical characteristics of

the patients and the prevalence of MS, its components and

various risk factors. Continuous variables were compared

using the Student’s t test, and categorical variables were

compared using a v2 test. The 10-year risk of CHD events

expressed as a percentage (Framingham score) was compared

between males and females using multiple linear regression,

adjusting for age. The gender-specific cardiovascular risk in

patients with and without MS was compared using multiple

linear regression, adjusting only for age. Stepwise forward

logistic regression analysis was used to determine the effect

of more than one independent variable on MS. A p \ 0.05

was considered statistically significant. The SPSS version

15.0 statistical package was used for the analyses.

Results

Sample characteristics

The sociodemographic and clinical characteristics of the

patients are presented in Table 2. The majority of the patients

was on atypical anti-psychotics with clozapine being

the most frequently prescribed (N = 104, 32.6%, mean

dose = 417.4 ± 166.0 mg/day), followed by olanzapine

(N = 64, 20.1%, mean dose = 13.82 ± 7.0 mg/day). Three

patients (0.9%) were not using any antipsychotics at the time

of the assessment. Although antipsychotic polypharmacy

Table 2 Sociodemographic and clinical characteristics of the patients in the total sample and comparison within groups

Total sample IDF criteria

Patients with MS Patients without MS p

Age (mean ± SD) 38.4 ± 12.4 41.1 ± 12 36.5 ± 12.3 0.001

Gender, n (%)

Male 141 (44.2%) 60 (45.1%) 81 (43.5%) 0.781

Female 178 (55.8%) 73 (54.9%) 105 (56.5%)

Age of illness onset, mean ± SD 25.4 ± 10 27.4 ± 11.1 24.0 ± 9.0 0.003

Duration of illness (years), mean ± SD 12.9 ± 10.3 13.6 ± 10.9 12.5 ± 10.0 0.356

Age of first hospitalization (years), mean ± SD 28.4 ± 10.4 29.9 ± 10.5 27.2 ± 10.1 0.047

Antipsychotic treatment, n (%)

Risperidone 59 (18.5%) 25 (19.1%) 34 (18.4%) 0.889

Olanzapine 64 (20.1%) 28 (21.4%) 36 (19.5%)

Clozapine 104 (32.6%) 43 (32.8%) 61 (33%)

Quetiapine 26 (8.2%) 11 (8.4%) 15 (8.1%)

Ziprasidone 2 (0.6%) - 2 (1.1%)

Typical antipsychotics 61 (19.1%) 24 (18.3%) 37 (20%)

Duration of current antipsychotic treatment (months), mean ± SD 43.2 ± 54.5 44.9 ± 57.8 42 ± 52.2 0.808

Body mass index (kg/m2), mean ± SD 28.9 ± 19.9 30.2 ± 5.8 27.9 ± 25.6 0.344

Risk of coronary heart disease in 10 years (Framingham score), mean ± SDa 5.9 ± 6.6 7.8 ± 8.1 4.2 ± 4.2 \0.0001

Smoking, n (%) 144 (45.1%) 62 (46.6%) 82 (44.3%) 0.685

Family history of schizophrenia 145 (45.5%) 61 (45.9%) 84 (45.2%) 0.853

Family history of multiple cases of schizophrenia 60 (18.9%) 28 (21.1%) 32 (17.2%) 0.368

Family history of diabetes, n (%) 135 (42.5%) 52 (39.4%) 83 (44.6%) 0.353

Family history of hypertension, n (%) 204 (63.9%) 80 (60.6%) 124 (66.7%) 0.267

Family history dyslipidemia, n (%) 135 (42.3%) 47 (35.6%) 88 (47.3%) 0.037

Family history of coronary heart disease, n (%) 56 (17.6%) 20 (15.2%) 36 (19.4%) 0.332

Family history of obesity, n (%) 13 (4.1%) 3 (2.3%) 10 (5.4%) 0.168

According to the presence of metabolic syndrome (MS) defined by the IDF criteria
a Framingham scores calculated for a total of 218 patients (N = 103 with MS, N = 115 without MS)
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was not the case for the majority of patients, 32 patients

(10%) were receiving a low-dose second antipsychotic in

combination. The antipsychotics used for combination

consisted of typical antipsychotics (N = 15, 4.7%), risperi-

done (N = 6, 1.9%), clozapine (N = 5, 1.6%), olanzapine

(N = 1, 0.3%), amisulpride (N = 2, 0.6%), sulpride (N = 1,

0.3%) and ziprasidone (N = 8, 0.6%). Among the whole

sample, 13 patients (4.1%) were on lipid lowering, 20 (6.3%)

were on antihypertensive and 12 patients (%3.8) were on

anti-diabetic drugs.

Comparison of sociodemographic and clinical

characteristics in patients with and without metabolic

syndrome

Patients with MS defined by the IDF criteria were not

significantly different than patients without MS regarding

gender, duration of illness, antipsychotic type and duration,

BMI, smoking status, family history of schizophrenia,

family history of multiple cases of schizophrenia and

family history of diabetes, hypertension, CHD and obes-

ity. However, patients with MS were significantly older

(p = 0.001), had a later onset of illness (p = 0.003),

an older age at first hospitalization (p = 0.047) and a

lower rate of family history of dyslipidemia (p = 0.037)

(Table 2).

The comparison between patients with and without MS

defined by the ATP and ATP-A criteria were similar (data

not presented), except the rate of family history of dysli-

pidemia did not differ between the two groups. In addition,

there were more female patients with MS than male

patients (N = 70, 39.3% vs N = 39, 27.7%, p = 0.029)

with the ATP criteria.

Prevalence of metabolic syndrome, frequency

of the metabolic syndrome criteria met in schizophrenia

patients

One hundred nine (34.2%) of the 319 patients met the

ATP-III criteria, 118 (37%) met the ATP-IIIA and 133

(41.7%) met the IDF criteria for MS. According to the ATP

criteria, MS was more prevalent among women, but there

was no gender difference according to the ATP-IIIA and

IDF criteria. Among the criteria met in this study sample,

abdominal obesity criterion was the most prevalent, fol-

lowed by triglycerides, blood pressure and HDL choles-

terol, whereas the serum glucose was the least prevalent

according to both the ATP-A and the IDF criteria. The

same order for the criteria met was also observed for MS

patients defined by the ATP criteria, except a switch of

placement between blood pressure and HDL cholesterol

(Table 3).

Comparison of the MS criteria met between male and

female patients with MS revealed that abdominal obesity

was more prevalent in females both with the ATP

(N = 151, 84.8% vs. N = 60, 42.6%, p \ 0.0001) and

ATP-A/IDF (N = 177, 99.4% vs. N = 115, 81.6%,

p \ 0.0001) definitions. Triglyceride levels were higher

in male patients with metabolic syndrome (N = 72, 51.1%

vs. N = 62, 34.8%, p = 0.004). All other MS parameters

did not differ significantly between male and female

patients.

Table 3 Prevalence of metabolic syndrome (MS) and components of the criteria met in schizophrenia patients according to ATP, ATP-IIIA and

IDF criteria

Characteristic Metabolic syndrome N (%)

Total sample (N = 319) Men (N = 141) Women (N = 178) p

ATP-III criteria 109 (34.2%) 39 (27.7%) 70 (39.3%) 0.029

ATP-IIIA criteria 118 (37%) 46 (32.6%) 72 (40.4%) 0.151

IDF criteria 133 (41.7%) 60 (42.6%) 73 (41.0%) 0.781

ATP criteria ATP-A criteria IDF criteria

Patients with MS Patients without MS Patients with MS Patients without MS Patients with MS Patients without MS

Criteria met, N (%)

Waist 100 (91.7%) 111 (52.9%) 104 (88.1%) 107 (53.2%) 133 (100%) 159 (85.5%)

Blood pressure 73 (64.6%) 40 (19%) 77 (68.1%) 36 (31.9%) 86 (64.7%) 27 (14.5%)

Triglycerides 85 (78%) 49 (23.3%) 91 (77.1%) 43 (21.4%) 100 (75.2%) 34 (18.3%)

HDL cholesterol 72 (66.1%) 37 (17.6%) 76 (64.4%) 33 (16.4%) 80 (60.2%) 29 (15.6%)

Glucose 40 (36.7%) 13 (6.2%) 65 (55.1%) 35 (17.4%) 73 (54.9%) 27 (14.5%)

ATP-III Adult Treatment Protocol of the National Cholesterol Education Program (NCEP) [1], ATP-III A Adapted Adult Treatment Protocol

[2, 3], IDF International Diabetes Federation [4]

Eur Arch Psychiatry Clin Neurosci (2011) 261:69–78 73

123



Comparison of the prevalence of metabolic syndrome

in schizophrenia patients and general population

in Turkey (METSAR study) in different age groups

Comparisons of the MS prevalence between the schizo-

phrenia patients in this study and general population in

Turkey (the METSTAR study) [39] could only be made in

five age groups (20–29, 30–39, 40–49, 50–59 and 60–69),

as our study had only two male patients without MS in the

[70 age group (Figs. 1, 2). The prevalence of MS in

schizophrenia patients according to the ATP criteria was

significantly higher from the general population in the

whole sample (22.4 vs. 10.2%, p = 0.0002), and in both

male (22 vs. 10.7%, p = 0.0162) and female patients (22.9

vs. 9.6%, p = 0.0039) only within the 20–29 age group.

Ten-year risk of CHD events

The 10-year risk of CHD events was calculated for a total

of 218 patients within the age range of 30–74, as the Fra-

mingham score could only be calculated within this age

range. The overall 10-year risk of CHD events was 5.9%

(SD = 6.6) and significantly higher in MS patients when

compared with patients without MS diagnosed according to

the IDF criteria: 7.8 versus 4.2% (p \ 0.0001) (Table 2).

The overall age-corrected 10-year risk of CHD

events measured by the Framingham score was 9.31%

(SD = 8.17) in men and 3.61% (SD = 3.79) in women.

The risk was significantly greater in men as compared to

women in all age groups, except in the 60–69 age group

(Fig. 3).

Patients with MS had a significantly higher (p \ 0.0001)

age- and sex-corrected 10-year risk of CHD events (7.87%,

SD = 8.07) as compared to patients without MS (4.21%,

SD = 4.24). Adjusted for age, the 10-year risk of CHD

events in patients with MS was significantly higher as

compared to patients without MS in both males (12.14%,

SD = 9.97 vs. 6.79%, SD = 5.02, p = 0.002) and females

(4.93%, SD = 4.60 vs. 2.43%, SD = 2.33, p \ 0.0001)

(Fig. 4).

Predictors of metabolic syndrome in schizophrenia

patients

In addition to the age of illness onset, which was signifi-

cantly different between patients with and without MS,
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antipsychotic type, antipsychotic duration, sex, age groups

(20–29, 30–39, 40–49, 50–59 and 60–69), body mass index

and family history of schizophrenia were included in the

stepwise forward logistic regression analysis to determine

the predictors of metabolic syndrome. Although the Fra-

mingham score was also significantly different between the

patient groups with and without MS, this variable was

excluded from the logistic regression analysis due to the

overlap of most of its defining criteria with that of MS. Age

and age of first hospitalization, which were also signifi-

cantly different between the patient groups with and

without MS, were excluded from the logistic regression

analysis as they were variables correlated with the vari-

ables defined as age groups and age of illness onset. The

only significant predictor was found to be the age of illness

onset (B = 0.034, OR = 1.04, 95% CI = 1.01–1.06,

p = 0.004).

Discussion

In this cross-sectional study investigating schizophrenia

patients, MS defined by the ATP, ATP-IIIA and IDF cri-

teria was present in more than one-third of the cohort. The

observed prevalence rates are in line with four previous

studies reporting the prevalence of MS within the range

21–35% according to the ATP, 34–36% according to the

ATP-A, 32–43% according to the IDF criteria in schizo-

phrenia patients in Turkey [31–34]. One other study from

Turkey which reported a rate of 18.9% with the stringent

IDF criteria has been conducted on chronic schizophrenia

patients with a long duration of inpatient hospitalization

(mean 16 years), and the comparably low prevalence has

been discussed by the authors as an outcome of balanced

hospital diets and optimum medical care provided in the

hospital setting [26].

The prevalence rates of MS in schizophrenia patients

appear to be lowest among studies utilizing comparable

criteria in some Asian countries, such as India and Thai-

land, and to be highest in USA, Canada and Australia,

followed by comparably lower prevalence rates in some

other Asian (Taiwan), European (Spain, Belgium), Euro-

Asian (Turkey), South American (Brazil) and Scandinavian

countries (Finland, Sweden) in studies conducted in the

past decade (Table 1) [8–36]. The prevalence of MS

according to the ATP criteria in this Turkish cohort with

schizophrenia 34.2% (27.7% for men, 39.3% for women)

appears to fall near mid-high rates.

The prevalence of MS estimated using the ATP criteria

in Turkey has been found as 28% in men (N = 2,108) and

39.6% in women (N = 2,151) in the METSTAR study

[39], and 27% in men (N = 1,202) and 45.2% in women

(N = 1,253) in the Turkish Adult Risk Factor Study [41].

We have compared our MS prevalence results with that of

the METSTAR study as it is more recent and includes a

larger sample size. An interesting finding of our study is

that the MS prevalence rate defined by the ATP criteria in

schizophrenia patients is higher than MS rates in the gen-

eral population represented by the METSTAR study only

in the 20–29 age group. A higher prevalence of MS in this

group of young schizophrenia patients could be the

reflection of patients with less metabolic problems sur-

viving to live to an older age. Comparable findings sug-

gesting that schizophrenia patients with MS at a younger

age may expire at a young age have earlier been reported

[12, 17, 36]. An almost double rate of MS in patients aged

20–29 years compared to the general population points to a

serious public health problem, considering the increased

risk of cardiovascular events and premature mortality

associated with the presence of MS.

A similar rate of MS in schizophrenia patients in age

groups over 29 years and the general population in our

study is an unexpected finding regarding the general liter-

ature of MS prevalence in schizophrenia patients. How-

ever, this result seems to appear consistently in MS

prevalence studies in schizophrenia patients in Turkey

either as a similar [33] or lower prevalence rate [31, 34] as

compared to the general Turkish population. An already

too high MS prevalence in the general Turkish population

could partially explain this finding. Turkish population has

earlier been reported to have one of the highest prevalences

of MS in the world [39]. Parallel to the findings of gender-

specific MS prevalences defined by the ATP criteria in

the general Turkish population [39, 41], MS prevalence

defined by the ATP criteria in this study has been found
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more prevalent among female schizophrenia patients (39.3

vs. 27.7%). Higher prevalence of MS in women in Turkey

has been thought to be related with higher prevalence of

abdominal obesity in women compared with men [39, 41],

which is also the case in our sample of schizophrenia

patients. Triglyceride level has also been found to be

higher in males both in schizophrenia patients in this study

and the general Turkish population [39, 41]. The same

gender-specific clustering of these two particular MS cri-

teria has also been observed in other samples of schizo-

phrenia patients in Turkey [31, 33, 34]. In our cohort of

schizophrenia patients, the most frequent components of

MS appeared as abdominal obesity, followed by triglyc-

erides, blood pressure and HDL cholesterol and serum

glucose, more in line with the other MS studies in

schizophrenia patients conducted in Turkey [31, 34].

Abdominal obesity appears to be one of the most important

determinants of the development of MS in schizophrenia

patients [42].

The family history of diabetes and cardiovascular dis-

ease has been questioned in limited studies investigating

MS in schizophrenia. In several studies including some

conducted in Turkey [10, 31, 32] and our study, no sig-

nificant difference between family history of diabetes,

hypertension, and cardiovascular disease in schizophrenia

patients with and without MS was found. Unexpectedly, in

our study, family history of dyslipidemia was higher in

schizophrenia patients without MS. Family history of car-

diovascular disease, diabetes, and other related disease

should be questioned for the cardiovascular and MS risk

assessment in schizophrenia patients both in clinical prac-

tice and research [43, 44]. Our finding that a quite low

proportion of schizophrenia patients are on anti-lipidemic,

antihypertensive and anti-diabetic medications points to the

fact that these metabolic and cardiovascular disorders

remain unnoticed and untreated. Implementation of

cardiovascular risk management strategies in patients

with severe mental illness, such as the position statement

of the European Psychiatric Association [44] is of great

importance.

The mechanisms underlying the increased rates of MS in

schizophrenia patients are not clear. It has been proposed

that factors inherent in the disease process itself such as

heredity, lifestyle and poor health care and second gener-

ation antipsychotics (SGA) may contribute to its develop-

ment by causing weight gain, insulin resistance and

dyslipidemia [19]. There are also indications that the level

of metabolic abnormality risks are increased with SGA as

compared to first generation antipsychotics (FGA) and that

this risk varies among the SGA commonly used in the

treatment of schizophrenia today, with a higher risk for

olanzapine and clozapine [19, 29, 45–47]. Regarding

the antipsychotic treatment, histamine H1 and serotonin

5HT2C antagonism have been linked to the risk of weight

gain. Receptors for dyslipidemia and insulin resistance are

not yet identified and some findings suggest that both

hypertriglyceridemia and insulin resistance can occur in the

absence of weight gain with certain SGA [48]. In this

study, antipsychotic type and treatment duration have not

been found to be an important determinant regarding the

development of MS despite the fact that majority of

patients were using clozapine and olanzapine. Lack of an

association between MS and antipsychotic type and dura-

tion is an unexpected finding which has nevertheless been

reported in other studies, including some MS studies in

schizophrenia conducted in Turkey [8, 10, 21, 31, 33, 34,

42]. The mean dose of clozapine and olanzapine used in

this study can be regarded within the dosing range

reflecting standard practice. A dose–response relationship

between clozapine and olanzapine serum concentrations

and metabolic outcomes has recently been reported [49]

and therefore in a population receiving higher doses of both

compounds the results might have differed. The cross-

sectional design and relatively small number of subjects

may have masked potential differences among antipsy-

chotic agents.

In this study, we have confirmed the previous findings

from the CATIE and CLAMORS studies [27, 37] that

patients with MS have a significantly higher 10-year risk of

CHD events compared to patients without MS with the risk

greater in men compared with women. We have estimated

that the overall age-corrected 10-year risk of CHD events

measured by the Framingham score was 9.31% in men and

3.61% in women.

Age of illness onset was found to be the only predictor

for the development of MS in this sample of schizophrenia

patients. A significantly later age of illness onset [50] and

tendency for a similar difference [8] in schizophrenia patients

with MS have earlier been reported in a few studies. Age of

illness onset appears to be a variable which is not adequately

investigated in studies exploring MS and its correlates in

schizophrenia and should further be examined.

The cross-sectional design and restriction to one site is

the major limitation of this study. The fact that patients

were not equally spread over different age groups, with

especially a low number of older patients can also be

considered as a limitation.

In conclusion, this study points to the necessity for

aggressive interventions to correct or improve the meta-

bolic parameters associated with MS in schizophrenia as

early as possible, within the first 10 years of post detection.

It appears that in some geographical settings, such as

Turkey, where MS prevalence is already too high in the

general population, young schizophrenia patients may be

under higher risk of morbidity and mortality associated

with MS.
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