
Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2018 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

    e1Prim Care Companion CNS Disord 2018;20(6):18m02366

Original Research

Metabolic Syndrome in Dutch Patients With Bipolar Disorder:
A Cross-Sectional Study
Marasha de Jong, MD, PhDa,b,c,*; Jolanda Belleflamme, MSca,d; Chelsea Dale, BAc; Tim Gard, PhDe,f,g;  
Claudia Gamel, PhDd; David Mischoulon, MD, PhDc; and Frenk Peeters, MD, PhDb

ABSTRACT
Objective: To characterize the prevalence of metabolic 
syndrome (MetS) among Dutch patients with bipolar 
disorder (BD), identify factors associated with MetS, and 
estimate the rate of pharmacologic treatment of MetS in this 
population.

Methods: A cross-sectional analysis of medical records of 
adult patients (≥ 18 years) with BD receiving psychotropic 
drug treatment was performed in a Dutch psychiatric 
outpatient setting. MetS was determined according to 
National Cholesterol Education Program Adult Treatment 
Panel III-Adapted (NCEP ATP III-A) criteria. Data collection via 
review of medical records from 2015 was conducted in 2016.

Results: The prevalence of MetS in the sample (N = 71) was 
42.3%. Multivariate analysis showed sex and body mass 
index were independently associated with MetS. Males had 
an almost 8-fold higher risk of MetS than females (OR = 7.7, 
95% CI, 1.5–39.6), and with every point of increase on BMI, 
the risk of MetS increased by 40% (OR = 1.4, 95% CI, 1.2–1.8). 
Of the patients with hyperglycemia, hypercholesterolemia, 
and hypertension, 81%,  72.4%, and 65.0%, respectively, did 
not receive drug treatment for these conditions.

Conclusions: The study found a high prevalence rate of MetS 
and substantial undertreatment of the components of MetS 
in patients with BD in a Dutch outpatient clinic. Follow-up 
investigation in larger samples is warranted.
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B ipolar disorder (BD) is a severe mental illness with a lifetime 
prevalence of 2.4% worldwide.1 Despite its low prevalence, 

BD is among the top 20 leading causes of disability worldwide 
due to its early onset, disabling character, and chronicity.2 Over 
the last decades, we have learned that severe mental illness affects 
not only mental health but also physical health, with a reduced 
life expectancy ranging from 13–30 years.3 Approximately 70% 
of this excess mortality is accounted for by physical illness, with 
cardiovascular disease (CVD) being the leading cause of death.4 
Most research on medical comorbidities of severe mental illness 
has focused on schizophrenia, leaving physical health risks in BD 
relatively underreported.5 A recent meta-analysis by Correll at al6 on 
CVD risk in severe mental illness demonstrated a transdiagnostic 
elevated risk for CVD-related mortality. Similarly, a meta-analysis 
by Vancampfort et al7 examining type 2 diabetes mellitus risk in 
severe mental illness demonstrated a consistently elevated risk in 
all diagnostic subgroups with no significant diagnostic subgroup 
difference, indicating that BD has similar physical comorbidity 
risk as schizophrenia. Studies8,9 on mortality rates in BD report 
reduced life expectancies of 9–20 years, which are comparable to 
other severe mental illnesses.

Metabolic syndrome (MetS) comprises various interrelated 
metabolic risk factors for CVD and type 2 diabetes mellitus, 
including central obesity, hypertension, dyslipidemia, and glucose 
metabolism abnormalities.10 Individuals with MetS have a 2-fold 
increased risk for CVD and a 5-fold increased risk for type 2 
diabetes mellitus over the next 5 to 10 years.11,12 In addition to 
physical burden, MetS is also associated with adverse clinical 
psychiatric outcomes.13 The etiology of MetS is still not fully 
understood; however, central adiposity and insulin resistance are 
thought to play a key role.14

MetS is highly prevalent in BD. A meta-analysis15 reported a 
2-fold risk of MetS in BD compared to the general population, 
with an overall prevalence rate of 37.3%. Obesity, older age, and 
antipsychotic treatment have been consistently associated with 
higher rates of MetS in BD.15,16 The exact relationship between 
BD and MetS remains unknown; in addition to unhealthy 
lifestyles17 and metabolic side effects of psychotropic medications, 
neuroendocrine factors, immunoinflammation, and genetics may 
also contribute.18 Several studies19,20 indicate that metabolic risk 
factors often remain undetected and undertreated in individuals 
with BD. Only recently has BD been cited by the American Heart 
Association21 as a condition that predisposes for early heart disease.

To our knowledge, no data exist on prevalence rates and factors 
associated with MetS in patients with BD in the Netherlands. 
Identification of MetS in BD should be encouraged because regular 
monitoring, preventive measures, and treatment for cardiovascular 
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risk factors can greatly increase quality of life and life 
expectancy. Our aim in the current study was to elucidate 
the prevalence rate and factors associated with MetS in a 
Dutch population of patients with BD. We hypothesized 
that MetS would be highly prevalent in our sample. On the 
basis of the literature, we expected comparable prevalence 
rates between men and women and higher prevalence 
with increasing age and body mass index (BMI). Also, we 
hypothesized that patients treated with second-generation 
antipsychotics (SGAs) would demonstrate higher rates of 
MetS. Because many patients with BD receive limited medical 
care due to factors including limited health care access and 
nonadherence, we also examined rates of pharmacologic 
treatment for MetS in our sample.

METHODS

Setting and Participants
This cross-sectional medical records study was carried out 

at Mondriaan Institute of Mental Health, PsyQ Department 
of Mood Disorders, Maastricht, the Netherlands, at the 
outpatient clinic for mood disorders. The study was 
evaluated by the Medical Ethical Committee of Maastricht 
University Medical Center (MUMC), which determined that 
informed consent was not required for this retrospective 
study involving anonymous processing of clinical data. 
Data collection via review of medical records from 2015 was 
conducted in 2016.

Inclusion criteria were (1) age ≥ 18 years; (2) met criteria 
for bipolar disorder type I, bipolar disorder type II, or 
bipolar disorder not otherwise specified (NOS) as defined 
by DSM-IV criteria; (3) receiving psychopharmacologic 
treatment for BD; and (4) underwent full metabolic screening 
in 2015 (including waist circumference and blood pressure 
measurement and a blood test for fasting triglycerides, high-
density lipoprotein cholesterol, and glucose). Screening for 
metabolic syndrome was introduced as standard care in 
2015 per the Dutch Multidisciplinary Guideline for Bipolar 
Disorders.22 All outpatient clinic patients participated in this 
yearly metabolic screening; those who fulfilled the eligibility 
criteria were included in this sample.

Study Variables and Data Collection
Study variables included metabolic syndrome and its 

criteria, demographic and clinical characteristics, and 
psychotropic drug treatment.

Metabolic syndrome definition. We defined MetS 
according to the modified National Cholesterol Education 
Program Adult Treatment Panel III-Adapted (NCEP ATP 
III-A) criteria.11 According to these criteria, a diagnosis of 
MetS requires the presence of ≥ 3 of the following categorical 
risk factors:

•	 Abdominal obesity (waist circumference: men ≥ 102 
cm, women ≥ 88 cm)

•	 High triglycerides (≥ 1.7 mmol/L [150 mg/dL]) or on 
lipid-lowering drug treatment

•	 Low high-density lipoprotein (HDL) cholesterol 
(men < 1.0 mmol/L [40 mg/dL], women < 1.3 
mmol/L [50 mg/dL]) or receiving lipid-lowering 
drug treatment

•	 High blood pressure (≥ 130/85 mm Hg) or receiving 
drug treatment for high blood pressure

•	 High fasting glucose (≥ 5.6 mmol/L [100 mg/dL]) or 
receiving glucose-lowering drug treatment.

Waist circumference and blood pressure were measured 
by the nurse or nurse practitioner during the standard yearly 
outpatient metabolic screening. Waist circumference was 
measured midway between the superior border of the iliac 
crest and the inferior margin of the ribs. Blood pressure was 
measured seated after 15 minutes of rest. A blood specimen 
was drawn as part of the yearly metabolic screening. The 
level of fasting triglycerides, HDL cholesterol, and glucose 
were analyzed in the laboratory of MUMC. Patients had to 
confirm fasting at least 9 hours prior to the blood test. The 
use of cholesterol-lowering medication, antihypertensive 
medication, or glucose-lowering medication was reported 
in the electronic medical records by the treating psychiatrist.

Demographic and clinical characteristics and 
psychotropic drug treatment. All relevant demographic and 
clinical characteristics were entered in the medical records 
during the intake and updated throughout treatment by the 
treating mental health care professional. Illness onset was 
determined as the year the patient was first diagnosed with 
bipolar disorder. Psychotropic drug treatment was entered 
into the medical records by the treating psychiatrist.

Data Collection
Data were collected and entered in SPSS software, version 

22 and checked for correctness by double entry of a random 
sample. The collection date of all relevant demographic and 
clinical variables was set at the date of metabolic screening.

Statistical Analysis
Categorical variables were expressed in absolute numbers 

and percentages and continuous variables as mean and 
standard deviation (SD). The association of MetS with the 
different clinical and demographic variables was assessed 
with the independent t test for continuous variables and with 
the χ2 test and Fisher exact test for categorical variables. Effect 
size was expressed by the odds ratio (OR) for categorical 
variables and Cohen d for continuous variables. Significance 
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s ■■ Metabolic syndrome has a high prevalence rate in patients 

with bipolar disorder (42.3 % in this Dutch outpatient 
sample), and MetS components are undertreated.

■■ Clinicians treating patients with bipolar disorder should 
be alert for the elevated risk of cardiovascular disease 
and regularly monitor and aggressively treat metabolic 
syndrome.
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Table 1. Demographic and Clinical Characteristics in Bipolar 
Patients (N = 71)
Characteristics Patients
Sex, n (%)

Male 28 (39.4)
Female 43 (60.6)

Race, n (%)
White 68 (95.8)
Other 3 (4.2)

Marital status, n (%)
Single 19 (26.8)
Married/living with partner 35 (49.3)
Divorced/widowed 17 (23.9)

Education, n (%)a

< High school 6 (9.1)
High school 36 (54.6)
College/higher 24 (36.4)

Employment status, n (%)
Employed 17 (23.9)
Not employed 54 (76.1)

Diagnosis, n (%)
Bipolar I 56 (78.9)
Bipolar II 13 (18.3)
Bipolar not otherwise specified 2 (2.8)

Smoking status, n (%)
Smoker 36 (50.7)
Nonsmoker 35 (49.3)

Age, mean (SD), y 52.5 (10.0)
Illness duration, mean (SD), y 14.8 (10.2)
BMI, mean (SD)b 28.1 (6.3)
aBased on n = 66 due to 5 missing values.
bBased on n = 70 due to 1 missing value.
Abbreviation: BMI = body mass index.

Table 2. Psychotropic Drug Treatment in Bipolar Patients 
(N = 71)a

Drug Treatment Patients
Mood stabilizersb 66 (93.0)

Lithium 41 (57.7)
Anticonvulsants 31 (43.7)

Valproic acid 24 (33.8)
Lamotrigine 5 (7.0)
Carbamazepine 3 (4.2)

SGAs 27 (38.0)
Olanzapine 7 (9.9)
Aripiprazole 3 (4.2)
Quetiapine 16 (22.5)
Risperidone 1 (1.4)

Combination mood stabilizer and SGA 22 (31.0)
Typical antipsychoticsc 2 (2.8)
Antidepressants 10 (14.1)
Benzodiazepines 26 (36.6)
Other psychotropic drug treatmentd 4 (5.6)
aValues are presented as n (%).
bSeven patients (9.9%) were on a combination of mood stabilizers.
cZuclopentixol (n = 2).
dPromethazine (n = 2), biperiden hydrochloride (n = 1), melatonin (n = 1).
Abbreviation: SGA = second-generation antipsychotic.

level was set at α = .05 (2-tailed). Variables with P values < .2 
in the univariate analysis were included in a multivariate 
binary logistic regression analysis (enter method) to estimate 
the independent influence of each variable of interest on 
MetS, while controlling for the other variables that were 
associated with MetS in the univariate analysis. All statistical 
analyses were performed with SPSS.

RESULTS

Seventy-one patients (mean age of 52.5 years 
[SD = 10.0], 60.6% female) with BD received outpatient 
psychopharmacologic treatment for BD and underwent a full 
metabolic screening in 2015. Table 1 provides demographic 
and clinical characteristics. The majority of the sample was 
diagnosed with bipolar I disorder (78.9%), and the mean 
duration of illness was 14.8 years (SD = 10.2).

Table 2 provides an overview of the different psychotropic 
drug regimens for BD. A high percentage of the sample was 
taking mood stabilizers (93%), of which lithium (57.7%) 
and valproic acid (33.8%) were the most common. Second-
generation antipsychotics (SGAs) were prescribed in 38.0% of 
the sample, with quetiapine being the most frequent (22.5%). 
Thirty-one percent of the sample took a combination of a 
mood stabilizer and an SGA.

Prevalence of Metabolic Syndrome
The prevalence of MetS in the patients with BD was 42.3%. 

MetS was present in 71.4% of males and 23.3% of females. 

Central obesity was present in 52.1% of the sample; 63.4% 
had hypertension, 26.8% had low HDL cholesterol, 40.8% 
had hypertriglyceridemia, and 29.6% had hyperglycemia. 
The prevalence of categorical diabetes mellitus including 
type I and type II (glucose ≥ 7.0 mmol/L [126 mg/dL]) was 
7.1%. MetS was significantly more prevalent in men than in 
women (χ2

1 = 16.13, P < .01, OR = 8.3). Likewise, men were 
significantly more likely than women to have hypertension 
(χ2

1 = 4.60, P = .03, OR = 3.2), low HDL cholesterol (χ2
1 = 6.11, 

P = .01, OR = 3.9), and hypertriglyceridemia (χ2
1 = 10.51, 

P < .01, OR = 5.2) (Table 3).

Factors Associated With Metabolic Syndrome
Univariate analysis showed that MetS was more prevalent 

in patients who were male (χ2
1 = 16.1, P < .01, OR = 8.3), had 

a lower level of education (χ2
1 = 4.9, P = .04, OR = 5.9), were 

older (t69 = 2.3, P = .02, d = 0.57), had a longer duration of 
illness (t69 = 2.1, P = .04, d = 0.48), and had a higher BMI 
(t68 = 5.7, P < .01, d = 1.4). In multivariate analysis, sex 
and BMI were the only factors that kept their significant 
association with MetS when controlling for confounders. 

Table 3. Prevalence of Metabolic Syndrome and Its Criteria in 
Bipolar Patients (N = 71)

Variable
Total
n (%)

Male
n (%)a

Female
n (%)a Pb

OR  
(95% CI)b

Metabolic syndromec 30 (42.3) 20 (71.4) 10 (23.3) < .01 8.3 (2.8–24.3)
Central obesity 37 (52.1) 16 (57.1) 21 (48.8) .49 NS
Hypertension 45 (63.4) 22 (78.6) 23 (53.5) .03 3.2 (1.1–9.4)
Low HDL cholesterol 19 (26.8) 12 (42.9) 7 (16.3) .01 3.9 (1.3–11.6)
Hypertriglyceridemia 29 (40.8) 18 (64.3) 11 (25.6) < .01 5.2 (1.9–14.7)
Hyperglycemia 21 (29.6) 11 (39.3) 10 (23.3) .15 NS
aMale: n = 28, female: n = 43.
bRefers to sex differences (χ2 test).
cBased on the National Cholesterol Education Program Adult Treatment Panel 

III-Adapted criteria.
Abbreviations: HDL = high-density lipoprotein, NS = not significant, OR = odds 

ratio.
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Table 4. Association of Demographic and Clinical Characteristics With Metabolic Syndrome in 
Bipolar Patients (N = 71)

Metabolic Syndrome OR (95% CI)
Characteristic Yesa Noa Pb Univariate Analysis Multivariate Analysisc

Sex, n (%) < .01
Male 20 (71.4) 8 (28.6) 8.3 (2.8–24.3) 7.7 (1.5–39.6)
Female 10 (23.3) 33 (76.7) 1 (reference) 1 (reference)

Marital status, n (%) .28
Single 5 (16.7) 14 (34.1) 0.37 (0.1–1.2)
Married/living with partner 17 (56.7) 18 (43.9) 1 (reference)
Divorced/widowed 8 (26.7) 9 (22.0) 0.94 (0.3–3.0)

Level of education, n (%)d .04
< High school 5 (18.5) 1 (2.6) 8.6 (0.9–78.8) 7.1 (0.1–479)
≥ High school 22 (81.5) 38 (97.4) 1 (reference) 1 (reference)

Employment status, n (%) .27
Employed 25 (83.3) 29 (70.7) 2.1 (0.6–6.6.7)
Not employed 5 (16.7) 12 (29.3) 1 (reference)

Bipolar subtype, n (%) .92
Bipolar I 23 (76.6) 33 (80.4) 1 (reference)
Bipolar II 6 (20.0) 7 (17.1) 1.2 (0.4–4.1)
Bipolar not otherwise specified 1 (3.4) 1 (2.4) 1.4 (0.09–24.1)

Smoking status, n (%)
Smoker 13 (37.1) 22 (62.9) .39 0.66 (0.3–1.7)
Nonsmoker 17 (47.2) 19 (52.8)

Age, mean (SD), y 55.6 (8.3) 50.2 (10.6) .02 1.1 (1.0–1.1) 1.1 (1.0–1.2)
Illness duration, mean (SD), y 17.6 (12.0) 12.7 (8.1) .04 1.1 (1.0–1.1) 1.0 (0.9–1.1)
BMI, mean (SD) (kg/m2)e 32.3 (6.1) 25.1 (4.4) < .01 1.3 (1.2–1.5) 1.4 (1.2–1.8)
Lithium, n (%) 15 (50) 26 (63.4) .26 0.6 (0.2–1.5)
Anticonvulsants, n (%) 17 (56.7) 14 (34.1) .06 2.5 (1.0–6.6) 4 (0.8–20.8)
Mood stabilizers, n (%) 29 (96.7) 37 (90.2) .39 3.1 (0.3–29.6)
SGAs, n (%) 12 (40.0) 15 (36.6) .77 1.2 (0.4–3.0)
SGAs and mood stabilizers, n (%) 11 (36.7) 11 (26.8) .38 1.6 (0.6–4.4)
Antidepressants, n (%) 4 (13.3) 6 (14.6) 1.0 0.90 (0.2–3.5)
aYes: n = 30 (42.3%), no: n = 41 (57.7%).
bχ2 test/Fisher exact test for categorical variables; independent sample t test for continuous variables.
cBased in n = 65 due to 1 missing case on BMI and 5 missing cases on level of education.
dBased on n = 66 due to 5 missing cases.
eBased on n = 70 due to 1 missing case.
Abbreviations: BMI = body mass index, SGA = second-generation antipsychotic.

The association between the presence of MetS and the use 
of anticonvulsants was marginally significant in univariate 
analysis but not in multivariate analysis (Table 4).

Pharmacologic Treatment of Metabolic Syndrome
We found that 19.0%, 27.6%, and 35.0% of patients with 

hyperglycemia, hypercholesterolemia, and hypertension, 
respectively, were receiving drug treatment for these 
conditions (Figure 1).

DISCUSSION

To our knowledge, this is the first study examining 
prevalence rate and factors associated with MetS and its 
components in BD in the Netherlands. This cross-sectional 
analysis of medical records of adult outpatients (≥ 18 
years) with BD receiving psychotropic drug treatment 
(N = 71) showed a high prevalence rate of MetS (42.3%) 
and substantial undertreatment of MetS components, with 
two-thirds or more of affected patients receiving no drug 
treatment for these conditions (Figure 1). Sex and BMI were 
the only factors that were independently associated with the 
presence of MetS.

The high prevalence rate of MetS supports the general 
notion that patients with BD are at high cardiovascular 

risk. Compared to other European countries, the identified 
prevalence rate in our sample is remarkably high. For 
example, prevalence rates of MetS in BD in Belgium and 
France have been estimated to be considerably lower at 18.3 
and 18.5%, respectively.19,23 Prevalence rates in the general 

Figure 1. Prevalence of Drug Treatment for Hyperglycemia, 
Hypercholesterolemia, and Hypertension
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population are known to vary across different countries due 
to genetic and environmental differences. The Netherlands 
has a high prevalence rate of MetS in the general population 
compared to other European countries. Hu et al24 pooled 
data from 11 European cohort studies and found an age-
standardized prevalence of MetS of 15.7% in men and 14.2% 
in women. In comparison, the most recent Dutch National 
Health Examination Survey25 on cardiovascular risk factors in 
the general population indicated that in the age group 30–70 
years, 34% of men and 24% of women have MetS. These 
higher prevalence rates in the Dutch general population 
might explain in part the high prevalence rate in this study 
of Dutch patients with BD compared to other European 
countries. Also, our sample was relatively older with a narrow 
age range (mean = 52.5 years, SD = 10, median = 53), which 
might have contributed to the high prevalence of MetS, given 
that increasing age is one of the strongest moderators of MetS 
in the general population.26

Regarding the individual MetS criteria, rates of 
abdominal obesity, hypertension, and lipid disturbances in 
our sample agree with other studies. The meta-analysis by 
Vancampfort et al15 also found that approximately half of 
patients with bipolar disorder had abdominal obesity, half 
were hypertensive, and about 40% had abnormal levels of 
either HDL or triglycerides. The determined prevalence of 
hyperglycemia in our sample of 29.6% is high compared to 
the results of the meta-analysis.15

This study demonstrated a significant association between 
BMI and MetS: with every BMI point increase, the risk of 
MetS increased by 40% (OR = 1.4, 95% CI, 1.2–1.8). Such an 
association would be expected because abdominal obesity 
is one of the criteria for MetS and also plays a central causal 
role in abnormalities of the other MetS criteria.14 Others have 
found similar effect sizes for the association between BMI 
and MetS in BD.19,27

Most studies15,28,29 report no significant difference in 
MetS between sexes. In our study, however, men were 
overwhelmingly more likely to have MetS (OR = 7.7, 95% 
CI, 1.5–39.6) than women. This might be a reflection of the 
prevalence distribution of sex in the general population of 
the Netherlands. The Dutch population study25 also showed 
higher prevalence in men, but the difference in prevalence in 
the general population was not that extreme, which suggests 
that BD may render men especially more vulnerable to MetS. 
However, these findings should be interpreted with caution 
because of the small sample size and may also reflect sampling 
bias or statistical “noise.” Larger sample studies investigating 
the impact of sex on MetS in this population are needed.

This study examined the association between the presence 
of MetS and the use of different types of psychotropic agents. 
None of these therapies showed a significant association 
with MetS. The association between anticonvulsants and 
MetS did approach significance in univariate analysis 
but not in multivariate analysis. Mood stabilizers30,31 and 
antidepressants32 have been associated with weight gain and 
metabolic disturbances, but, to our knowledge, no significant 
association has yet been found between MetS and these 

psychotropic drug groups in patients with BD, which is 
consistent with our findings. In contrast, SGAs have been 
consistently associated with MetS in studies19,33 in populations 
with BD, and it is well established that SGAs cause obesity and 
metabolic syndrome.33,34 A meta-analysis15 concluded that 
patients with BD taking antipsychotic medication were at 
significantly greater risk of MetS compared to antipsychotic-
free BD patients (OR = 1.72, 95% CI, 1.24–2.38). Surprisingly, 
in our sample we found no significant association between 
the use of SGAs and the presence of MetS. This finding is 
inconsistent with previous studies and might reflect the 
small sample size. Also, the risk of metabolic side effects 
varies considerably between antipsychotics, with clozapine 
having the highest risk, followed by olanzapine, quetiapine, 
risperidone, and aripiprazole.35 In our sample, no patients 
were taking clozapine, and the relative proportion of patients 
taking olanzapine was only 25.9%, which might in part 
explain the absence of association between SGAs and MetS. 
The lack of associations between metabolic syndrome and 
SGAs could also be due to selective prescribing, ie, patients 
with metabolic syndrome may be less likely to be prescribed 
or accept medications associated with weight gain. We did 
not investigate the association of MetS with the individual 
SGAs or with first-generation antipsychotics because of the 
small sample size.

This study reveals considerable pharmacologic 
undertreatment of MetS components in patients with BD; 
81% of patients with hyperglycemia and 72.4% and 65.0% 
of patients with hypercholesterolemia and hypertension, 
respectively, received no medications for these conditions. 
A study19 in a French cohort found similar rates of untreated 
MetS components. It must be noted that the cutoffs to start 
pharmacologic treatment clinically and the cutoffs used for 
MetS are different; for example, hyperglycemia (glucose ≥ 5.6 
mmol/L) does not necessarily constitute diabetes (glucose 
≥ 7.0 mmol/L), and, hence, hyperglycemia in the range 
between 5.6 mmol/L and 7.0 mmol/L in regular clinical 
practice would not lead to treatment with oral antidiabetic 
medication. However, shortened life expectancy of patients 
with severe mental illness supports more aggressive 
(pharmacologic) treatment of MetS in this population, 
with metformin being the first-choice pharmacologic to 
counteract metabolic disturbances.36

Our study has several limitations. First, this exploratory 
study had a small sample size. Second, the cross-sectional 
design makes it difficult to infer causality of the associations 
between MetS and the risk factors. Third, different studies 
define metabolic syndrome with different cutoff points for 
its components, making it difficult to assess geographical 
variations in the prevalence of MetS and contextualize our 
findings on the basis of previous work. Fourth, we did not 
examine physical activity, dietary habits, and other lifestyle 
factors, thus limiting inferences about causation of the high 
prevalence of MetS in the sample. We also did not examine 
the rate of applied behavioral interventions, which might be 
even more efficacious than pharmacologic interventions in 
altering metabolic status in patients with SMI, especially when 



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2018 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

e6    Prim Care Companion CNS Disord 2018;20(6):18m02366

de Jong et al

administered in early stages of pharmacologic treatment37 
and including regular physical activity.38 Finally, this study 
was performed in a Dutch sample from Maastricht, which 
means the findings may not be generalizable to other regions 
of the Netherlands or to all populations.

Nonetheless, the results of this study demonstrate a high 
prevalence of MetS in a sample with BD, and clinicians 

treating patients with BD should, therefore, be alert for 
the presence of MetS. Our results stress the importance of 
regular monitoring and follow-up management of MetS in 
this population. Further prospective research with larger 
sample sizes and inclusion of more clinical variables such 
as lifestyle factors should better characterize the association 
between BD and MetS.
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