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Abstract

Objective: We aimed to assess the prevalence and course of metabolic syndrome (MetS) and

the associated metabolic parameters during the year following a first episode pf psychosis (FEP).

Methods: We performed a 1-year longitudinal observation of 60 patients who experienced FEP.

MetS was defined using the modified definition of the National Cholesterol Education Program

Adult Treatment Panel III. We assessed the metabolic parameters and socio-demographic and

psychopathological data for the participants.

Results: The mean age of the participants was 27.1 years, and 33.3% of them were women.

There was an increase in the prevalence of MetS from 6.7% to 11.7% during the year following the

baseline assessment during the year following the baseline assessment (p¼ 0.250). There were

also significant increases in the prevalences of abnormal triglyceride concentration, waist circum-

ference, and high-density lipoprotein (HDL)-cholesterol concentration during this period. In

addition, there was a considerable worsening of the metabolic profile of the participants. No

baseline parameters were identified to be predictors of MetS over the 1-year follow-up period.

Conclusions: We can conclude that metabolic abnormalities are common in patients with FEP

and that these rapidly worsen during the first year following the diagnosis of FEP. Studies on

interventions are needed to reduce metabolic risk to cardiovascular diseases following the FEP.
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Introduction

According to the results of previous studies,
the life expectancy of patients with psychot-
ic diseases, and particularly schizophrenia,
is 13 to 30 years shorter than that of the
general population.1,2 Moreover, the risk
of mortality in patients with schizophrenia
is two or even three times higher than in the
general population.3–5 The key factors that
explain this difference are cardiovascular
diseases and suicide.6 During the last
25 years, the risk of suicide has increased
18-fold. However, the high incidences of
morbidity and mortality in patients with
schizophrenia are principally associated
with the presence of coronary heart dis-
ease.7,8 The mortality rate associated with
coronary heart disease is significantly
higher in patients with schizophrenia than
in the general population.8

Metabolic syndrome (MetS) can be
defined as a combination of risk factors
for cardiovascular disease and is associated
with higher risks of cardiovascular mortal-
ity and morbidity.9,10 MetS is also associat-
ed with other diseases, such as benign
prostatic hyperplasia and obstructive sleep
apnea syndrome.11–13 Therefore, clinicians
should screen for and treat MetS as early
as possible to minimize cardiovascular mor-
tality. Furthermore, it is essential to ensure
adequate and timely screening of patients
with mental disorders; otherwise, opportu-
nities to help can be lost. In addition, there
are certain barriers to the monitoring of
metabolic status in patients with psycho-
sis.14,15 In particular, this population faces
numerous challenges in obtaining properly

integrated healthcare services. Therefore,

the metabolic screening of such patients

requires urgent improvement, involving a

reorganization of the service in its current

form, better communication, incentives for

improvements, better education and train-

ing, more robust accreditation, and govern-

ment leadership initiatives. There is no

unanimous opinion regarding whether

patients with psychotic disorders are subject

to higher risks of cardiovascular diseases

because of antipsychotic treatment, poor

lifestyle, or the presence of a psychotic

disorder.16

The most studied factor associated with

obesity in patients with psychosis is antipsy-

chotic medication. Weight gain occurs in

patients taking such medication, is most

rapid in the early stage of treatment, and

is accompanied by central obesity.17

Antipsychotic treatment is associated with

a greater appetite, an unhealthy diet, disor-

dered eating behavior, and sedentary behav-

ior with lower energy expenditure.18–21 The

exact mechanisms whereby antipsychotics

induce weight gain are not completely

understood. Antipsychotics with high affin-

ity for 5-HT2C or muscarinic receptors are

associated with the greatest risk of weight

gain, but other serotonin, histamine, and

dopamine receptors may also be involved.22

In addition, the eating habits of patients

experiencing psychosis are impaired

because of impaired executive function,

which limits the restraints to food consump-

tion and facilitates disinhibition.23 This is

associated with insensitivity of reward sys-

tems, which changes the preferences of
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patients toward less nutritious foods, con-
taining high levels of sugar, salt, and fat, in
patients with psychosis from the early
stages of the disorder.24

Indications of predispositions toward
both psychotic and metabolic disorders
have been identified in the same individuals.
In addition, the existence of several patho-
physiological mechanisms that underpin
metabolic disturbances are well recognized
in patients with psychosis, including adipo-
kine dysregulation, inflammation, smoking,
poor lifestyle, and obesity.25

Obesity in patients with psychosis is pre-
sent even before antipsychotic treatment is
commenced. Candidate obesity gene var-
iants have been shown to be present in
patients who experience a first episode of
psychosis (FEP).26 Moreover, unhealthy
dietary habits and low levels of physical
activity contribute to the obesity and meta-
bolic disturbances present in patients with
psychosis.21,27 Specifically, they consume
diets that lack fruit and fiber and are rich
in simple sugars. In addition, they under-
take less physical activity, especially moder-
ate and vigorous physical activity, and
show more sedentary behavior, with more
time spent lying down and sleeping each
day.20,28,29

One of the most challenging areas of
research with respect to FEP is immune
dysfunction, which is largely associated
with adipocyte dysfunction. Numerous pro-
teins and cytokines that are secreted by adi-
pose tissue have been shown to play
physiological roles in the human body,
including in inflammation, coagulation,
vascular remodeling, regulation of blood
pressure, lipid metabolism, glucose metab-
olism, energy balance, and appetite.30,31

These include the adipokines
interleukin (IL)-6, tumor necrosis factor
(TNF)-a, insulin-like growth factor-1,
leptin, resistin, nesfatin 1, apelin, visfatin,
and C-reactive protein; and sex hor-
mones.32 Several previous studies have

demonstrated that high circulating concen-
trations of these substances are present in
patients with psychotic disorders, both
during the early and later phases.30,31,33

Several types of adipokine receptors have
been identified in components of the central
nervous system and have been demonstrat-
ed to affect brain function.34 This provides
an important link between obesity/MetS
and psychotic disorders, namely greater
monocyte/macrophage activation and
inflammation.

There have been few substantial longitu-
dinal studies of patients who experience
FEP that have aimed to determine the
prevalence of MetS and related factors,
despite the numerous clinical implications.
Moreover, the results of the studies that
have been conducted to date have been con-
tradictory. We wished to involve patients in
their routine clinical care and to overcome
the limitations of previously published stud-
ies of this relationship. First, most of
the studies were cross-sectional; therefore,
causal relationships could not be identi-
fied.35–39 Second, the majority of the pub-
lished studies only included patients with
schizophrenia.35–37,40–42 Considering the
diagnostic instability associated with FEP
and that the diagnosis is typically adjusted
in a significant proportion of the patients, it
is important to study patients with a
broader spectrum of affective and non-
affective psychoses, to ensure a more accu-
rate evaluation of the prevalence of MetS in
patients with FEP.43 Third, the results
of studies conducted previously cannot be
relied on when making decisions in modern
clinical practice, because procedures have
changed. For example, in the majority of
these studies, inpatients were recruited,
whereas patients who did not require hos-
pitalization and those with milder forms of
the disease were excluded.

We aimed to perform a longitudinal
study of patients with FEP in which we
would measure the prevalence of MetS,
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characterize its course, and assess metabolic
parameters throughout the first year fol-
lowing the diagnosis of the disease.
Furthermore, we aimed to identify baseline
parameters that might represent predictors
of changes in the metabolic profiles of
patients with early-stage psychosis.

Material and methods

Participants

The setting of this prospective observation-
al longitudinal study was a healthcare
facility in two Portuguese hospitals
with psychiatric departments. Two early-
intervention teams were involved in the
study: Centro Hospitalar Universitário
Lisboa Norte in the Programa de
Intervenç~ao nas Fases Iniciais da Psicose
(PROFIP) and Hospital Vila Franca de
Xira in the first-episode psychosis program
(PPEP). Centro Hospitalar Universitário
Lisboa Norte, a tertiary care university hos-
pital, has a catchment area that includes
approximately 350,000 people. The PROFIP
program has been described previously.44

The secondary care general hospital Vila
Franca de Xira Hospital, located in the
northern metropolitan area of Lisbon, has
a catchment area that includes approximate-
ly 245,000 people. Trained staff assessed all
the patients that were consecutively diag-
nosed with FEP. The therapeutic program
consisted of group and individual psychoso-
cial treatments, low-dose atypical antipsy-
chotic medication, and family interventions.

The baseline criteria for the inclusion
of patients were as follows: 1) age 16 to
40 years; 2) first diagnosis of a psychotic
disorder made according to DSM-IV
(American Psychiatric Association, 1994);
in particular, delusional disorder, schizo-
phrenia, bipolar psychotic disorder,
schizoaffective disorder, schizophreniform
disorder, brief psychotic disorder, major

depressive disorder with psychotic features,
or cannabis-induced psychosis; and 3) place
of residence within the catchment areas of
the PROFIP and PPEP services. Patients
who could not complete or understand the
required assessments and those with organ-
ic psychosis were excluded. The participants
were evaluated twice: at baseline, provided
that the conditions were appropriate for the
assessment and the FEP had been clinically
stabilized, and 1 year later. Patients were
eligible for inclusion in the study if they
met the criteria during the period between
January 2017 and April 2018.

The study was approved by the ethics
committee of each hospital (Centro
Hospitalar Universitário Lisboa Norte:
January 2017; Hospital Vila Franca de
Xira: June 2016) and complied with the
principles of the Declaration of Helsinki.
The participants also provided their written
informed consent. We de-identified all of
the data during the study to guarantee the
anonymity of the participants. The report-
ing of the study conforms to the STROBE
guidelines.45

Clinical measures

Clinical and sociodemographic information
was collected at baseline using a question-
naire that was completed by the research
staff. The required details were age, marital
status, employment, education, details of
previous hospitalizations, details of the use
of cannabis and tobacco, and any family
history of psychiatric disease. The waist cir-
cumference and blood pressure of the par-
ticipants were measured twice: at baseline
and 1 year later. Waist circumference was
measured in the standing position at the
end of normal expiration, midway between
the superior border of the iliac crest and the
inferior costal margin. Blood pressure was
measured using an automatic sphygmoma-
nometer in the supine position. The Global
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Assessment of Functioning (GAF) and

Positive and Negative Syndrome Scale

(PANSS) were completed for each

participant during both evaluations, and

the patients also completed the Beck

Depression Inventory (BDI) themselves.46–48

Metabolic assessments

We used the modified definition of MetS

published by the National Expert Panel

on Detection, Evaluation, and Treatment

of High Blood Cholesterol in Adults

(NCEP-ATP-III).49,50 Participants were

diagnosed with MetS if they met three or

more of the following criteria: 1. Waist cir-

cumference >102 cm in men and >88 cm in

women; 2. Serum triglyceride (TG) concen-

tration >1.7mmol/L or the use of an anti-

hyperlipidemic drug; 3. High blood pressure

(�85mmHg diastolic or �130mmHg systol-

ic) or the use of an antihypertensive drug;

4. Low high-density lipoprotein (HDL)-

cholesterol concentration (<1.04mmol/L

for men and <1.3mmol/L for women); and

5. High fasting serum glucose concentration

(�5.6mmol/L) or a diagnosis of type 2 dia-

betes mellitus.
Overnight fasting was obligatory for the

collection of blood samples. An assigned

technician who was not involved in the clin-

ical evaluation made the measurements of

the laboratory parameters for each partici-

pant (total cholesterol, glucose, TG, low-

density lipoprotein (LDL)-cholesterol,

and HDL-cholesterol concentrations).

The serum concentrations of TG, HDL-

cholesterol, and total cholesterol were mea-

sured using enzymatic assays, and the

Friedewald equation was used to calculate

the LDL-cholesterol concentration.51

Statistical analysis

Continuous and categorical variables

are presented as means with standard

deviations and frequencies, respectively.
Normality was evaluated using the
Kolmogorov–Smirnov test. Comparisons
of the baseline characteristics of the partic-
ipants between the hospital teams were
made using the Mann–Whitney U-test.
The metabolic data at baseline and 1 year
later were compared using the Wilcoxon
matched pairs signed rank test. The preva-
lences of MetS and metabolic abnormalities
were compared between the time points
using McNemar’s test. Stepwise multiple
regression analysis was used to identify
potential predictors of MetS after 1 year of
follow-up (the dependent variable), using the
psychopathology, metabolic parameters,
and demographic characteristics at baseline
as independent variables. Statistical signifi-
cance was accepted when p< 0.05. Data
were analyzed using SPSS version 24 (IBM
Corp., Armonk, NY, USA).

Results

Participants

We studied 60 patients admitted to
PROFIP (n¼ 33) or PPEP (n¼ 27). The
mean age of the PPEP patients was higher
(mean years 29.6 vs. 24.2; p¼ 0.003), but
their educational level was lower (mean
number of years of education 10.1 vs.
11.7; p¼ 0.016). However, the employment
and sex distribution of the participants did
not differ between the teams.

At baseline, 33.3% of the participants
were women and the mean age of the
entire group was 27.1 years. The majority
of the participants (95%) were hospitalized
at baseline. The mean duration of untreated
psychosis (DUP) was approximately 313
days. Schizophrenia spectrum disorders
was the most common diagnosis (50% of
the participants). The clinical and demo-
graphic characteristics of the participants
at baseline are presented in Table 1.
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Metabolic profiles of the participants

Table 2 presents the laboratory measure-

ments for the participants obtained at base-

line and 1 year later. There was an apparent

increase in the prevalence of metabolic syn-

drome, from 6.7% to 11.7%, between base-

line and follow-up, but the difference was not

statistically significant (p¼ 0.250). Of the

entire cohort, 8.3% at baseline and 15% at

follow-up had two criteria for MetS. At the

follow-up examination, all of the metabolic

parameters had deteriorated. There were

significant increases in mean triglyceride con-

centration (p¼ 0.042) and mean waist cir-

cumference (p< 0.001), and a significant

decrease in mean HDL-cholesterol

(p¼ 0.028). There were also significant

increases in the prevalences of abnormal tri-

glyceride concentration (p¼ 0.040), waist cir-

cumference (p¼ 0.039), and HDL-cholesterol

concentration (p¼ 0.019) between baseline

and the 1-year follow-up examinations.
At both time points, the prevalence of

MetS appeared to be lower in women, but

there were no significant differences at base-

line (p¼ 0.291, 0% women vs. 6.7% men)

or follow-up (p¼ 0.57, 3.3% women vs.

8.3% men).

Predictors of MetS

We next attempted to identify baseline

parameters that were predictors of MetS

at follow-up. MetS served as the dependent

variable, and age, duration of education,

sex, marital status, diagnostic group, a

family history of psychiatric diseases, the

use of tobacco or cannabis, the BDI and

GAF scores, PANSS subscale scores,

DUP, and all the metabolic and anthropo-

metric components of MetS at baseline

were interrogated as potential predictors.

All the parameters with p< 0.15 on univar-

iate analysis were included in the multivar-

iate analysis. These were DUP (p¼ 0.119),

the duration of education (p¼ 0.126),

Table 1. Socio-demographic and clinical baseline
parameters of the participants.

Parameter

Value in patients

with first-episode

psychosis, n¼ 60

Mean age (SD) 27.10 (7.93)

Sex, n (%)

Women 20 (33.3%)

Men 40 (66.7%)

Duration of education,

years, mean (SD)

11.28 (3.34)

Unemployment, n (%) 24 (40%)

Marital status, n (%)

Living with partner/Married 6 (10%)

Single/Divorced 54 (90%)

Hospitalization at baseline, n (%)

Yes 57 (95%)

No 3 (5%)

Tobacco user, n (%)

Yes 34 (56.7%)

No 26 (43.3%)

Cannabis user, n (%)

Yes 37 (61.7%)

No 23 (38.3%)

Family history of psychiatric

disease, n (%)

43 (71.7%)

DUP, days, mean (SD) 312.87 (722.74)

Diagnosis, n (%)

Schizophrenia spectrum 30 (50%)

Affective psychosis

spectrum

16 (26.7%)

Other psychosis 14 (23.3%)

PANSS score, mean (SD)

PANSS positive subscale 19.08 (7.32)

PANSS negative subscale 17.38 (7.11)

PANSS general subscale 36.22 (9.03)

GAF, mean (SD) 47.43 (17.27)

BDI, mean (SD) 13.55 (10.45)

SD, standard deviation; DUP, duration of untreated psy-

chosis; PANSS, positive and negative syndrome scale; GAF,

global assessment of functioning; BDI, Beck Depression

Inventory.

“Schizophrenia spectrum disorders” included schizo-

phrenia, schizophreniform disorder, delusional disorder,

and schizoaffective disorder. “Affective psychosis”

included bipolar disorder with psychotic symptoms and

depressive disorders with psychotic symptoms. “Other

psychosis” included acute and transient psychotic

disorders, brief psychotic disorders, and psychosis

not otherwise specified.

6 Journal of International Medical Research



baseline waist circumference (p¼ 0.006), the

baseline general subscale of PANSS

(p¼ 0.132), baseline systolic blood pressure

(p¼ 0.055), and baseline HDL-cholesterol

concentration (p¼ 0.017). However, none

of these was found to be significant on mul-

tivariate binary logistic regression, and

therefore to be a predictor of MetS at 12-

months of follow-up.

Psychopharmacological treatment

At both assessments, all of the partici-

pants were being treated with atypical

antipsychotics, predominantly via the

oral route (75% and 63.3% at baseline

and follow-up, respectively). At both eval-

uations, the participants were being pre-

scribed risperidone as the most atypical

antipsychotic alone or in combination

with other medicines, orally (45% and

26.7% at baseline and follow-up, respec-

tively). The injectable antipsychotics used

were long-acting aripiprazole and paliper-

idone, which were administered intramus-

cularly. Table 3 lists the prescribed

psychopharmacological treatments at the

two time points.

Table 2. Metabolic parameters at baseline and 12 months later.

Parameter Baseline 12 months later p-value

Waist circumference, cm, mean (SD) 83.58 (10.14) 102.50 (99.41) <0.001*

Abnormal waist circumference (�102 cm in

men, �88 cm in women), n (%)

6 (10%) 13 (21.7%) 0.039*

Serum triglycerides, mmol/L, mean (SD) 0.886 (0.42) 1.095 (0.75) 0.042*

Abnormal triglyceride concentration

(>1.7mmol/L) or treatment, n (%)

4 (6.7%) 6 (10%) 0.040*

Serum HDL-cholesterol (mmol/L), mean (SD) 1.368 (0.34) 1.295 (0.31) 0.028*

Abnormally low HDL-cholesterol (<1.04mmol/L in

men, <1.3mmol/L in women), n (%)

13 (21.7%) 15 (25%) 0.019*

Blood pressure (mmHg), mean (SD)

Systolic 122.18 (13.50) 123.17 (13.01) 0.583

Diastolic 66.15 (10.16) 68.02 (9.80) 0.190

Abnormal blood pressure (�130/85mmHg) or

treatment, n (%)

19 (31.7%) 21 (35.0%) 0.990

Fasting plasma glucose concentration (mmol/L),

mean (SD)

4.963 (0.77) 5.014 (0.45) 0.338

Abnormal fasting blood glucose (�5.6mmol/L) or

diabetes, n (%)

3 (5.0%) 8 (13.3%) 0.344

MetS, n (%) 4 (6.7%) 7 (11.7%) 0.250

Number of MetS criteria, n (%)

0 29 (48.3%) 24 (40%)

1 22 (36.6%) 20 (33.3%)

2 5 (8.3%) 9 (15.0%)

3 3 (5.0%) 5 (8.3%)

4 1 (1.7%) 2 (3.3%)

5 0 (0%) 0 (0%)

TG/HDL ratio 1.48 1.94

SD, standard deviation; HDL, high-density lipoprotein; MetS, metabolic syndrome; TG, triglyceride. *p< 0.05.

Comparisons of the prevalences of abnormal values of metabolic parameters and MetS were performed using McNemar’s

test, and comparisons of mean metabolic and anthropometric values were performed using the Wilcoxon matched-pairs

signed rank test.
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Discussion

The present study is the first to assess the
prevalences of MetS and metabolic param-
eters in patients diagnosed with non-
affective or affective FEP longitudinally in
Portugal. The prevalence of MetS was
found to be 6.7% at baseline and 11.7% 1
year later, with the prevalence having
increased in almost three-fourths of the
participants over this period. We have
also identified a worsening of the HDL-
cholesterol and triglyceride concentrations
and the waist circumference of the partici-
pants over this period, and increases in the
prevalences of abnormalities of these
parameters. These findings emphasize that
there is a high likelihood of developing car-
diovascular risk factors during the early
stages of psychosis and a rapid deteriora-
tion in the metabolic profile at the same
time. Thus, we have provided additional

evidence that patients with FEP are predis-

posed toward metabolic dysfunction in the

relatively short term.
The present findings are consistent with

the those of previous longitudinal stud-

ies.36,54–57 A prevalence of MetS of 6.6%

was reported by Bioque et al. in patients

with FEP, according to the criteria of the

International Diabetes Federation, with a

prevalence of 14.6% 2 years later, corre-

sponding to a 120% increase.55 A preva-

lence of 2.3% was identified in a study of

Brazilian patients with FEP at baseline,

according to the NCEP criteria, and

6 months later it was 9.1%, representing

an almost three-fold increase.54 Thus, both

previous studies and the present study have

demonstrated worsening of the metabolic

profiles of patients with FEP. We have

shown an apparent 75% increase in the

prevalence of MetS, and the majority of

Table 3. Psychopharmacological drugs being used at baseline and 12 months later.

Baseline 12 months later

Antipsychotic treatment, n (%)

Atypical antipsychotic 60 (100%) 60 (100%)

Route of antipsychotic, n (%)

Only oral 45 (75%) 38 (63.3%)

Only LA IM 1 (1.7%) 11 (18.3%)

Both 14 (23.3%) 11 (18.3%)

Type of atypical antipsychotic, n (%)

Clozapine, oral 2 (3.3%) 5 (8.3%)

Olanzapine, oral 14 (23.3%) 11 (18.3%)

Quetiapine, oral 1 (1.6%) 9 (15.0%)

Risperidone, oral 27 (45.0%) 16 (26.7%)

Paliperidone, oral/IM 12 (20.0%) 18 (30%)

Aripiprazole, oral/IM 17 (28.3%) 15 (25.0%)

Amissulpride, oral 1 (1.7%) 1 (1.7%)

Chlorpromazine equivalents, mean (SD) dose, mg52,53 295.4 (220.6) 297.4 (236.0)

Other drugs, n (%)

Anticholinergics 6 (10%) 17 (28.3%)

Antidepressants 12 (20%) 21 (35%)

Mood stabilizers 3 (5%) 4 (6.7%)

Benzodiazepines 3 (5%) 3 (5%)

LA: long-acting; IM: intramuscular; SD: standard deviation.
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previous studies have also demonstrated
significant increases in the prevalence of
MetS during the early stages of psychosis
(6 months to 2 years). The incidence of
MetS during the first year identified in the
present study (5%) is similar to those iden-
tified previously over the same time period
(from 3.95% to 5.5%).58,59 However, none
of these studies identified significant predic-
tors of MetS at baseline or 1 year later, as in
the present study.

There have been few studies of the prev-
alence of MetS in the general population in
Portugal. The prevalence of MetS in the
Valsim cross-sectional multi-center study
of 18- to 29 year-old patients attending
Portuguese primary care facilities was
6.2%.60 This is a similar prevalence to
that obtained for patients with FEP at base-
line in the present study, but the prevalence
in these patients 1 year later was almost
twice as high. The prevalences identified in
the PORMETS cross-sectional study of
4004 patients attending primary care facili-
ties throughout Portugal61 were 5% and
16% in 18- to 30-year-olds and 31- to 40-
year-olds, respectively. Thus, the MetS
prevalence identified in the present study
is higher than that in the general popula-
tion, but this difference only became evi-
dent after one year. The most common
criterion for MetS in the PORMETS
study was high blood pressure, whereas in
the present study it was abnormal waist cir-
cumference. It should be noted that the
PORMETS and Valsim studies were of pri-
mary care users, and therefore the level of
prevalence of MetS would probably be
lower in the real general population of
Portugal. In addition, there were differences
in the definitions of MetS that were used.
MetS was defined using the ATP-III criteria
in the Valsim study and using the
HARM2009 criteria in the PORMETS
study.49,62 The MESYAS cross-sectional
study of 7256 members of the working pop-
ulation of Spain defined MetS using the

modified ATP-III criteria,49 and showed a
2.5% to 5% prevalence in 20- to 39-year-
olds,63 which was lower than in the present
study, in which we used the same definition
of MetS. However, the results of all the
studies discussed imply that the prevalence
of MetS is high 1 year following a diagnosis
of FEP.

Some other previous cross-sectional
studies have shown a high prevalence of
MetS in patients with psychoses, such as
schizophrenia. As expected, the prevalence
of MetS in patients with chronic schizo-
phrenia seems to be higher than that in
patients with FEP. For example, Sahpolat
et al. stated that the prevalence of MetS in
Turkish patients with schizophrenia was
40%,38 Grover et al. calculated the same
prevalence in Indian patients with schizo-
phrenia,64 and other studies have calculated
prevalences of 51% and 67.6% in
Australian and British patients with schizo-
phrenia, respectively.65,66

A number of factors that are associated
with MetS, including body mass, lifestyle,
obesity, adipokine dysregulation, and
inflammation, have been shown to be asso-
ciated with psychosis.25

Diet, smoking, and physical activity
affect the prevalence of MetS in patients
with psychosis.67 The importance of these
variables have not been thoroughly investi-
gated, but patients with FEP have more
unhealthy lifestyles than healthy individuals
of similar ages. This is evident in terms of
higher prevalences of cigarette smoking and
alcohol abuse; poor dietary habits, with the
consumption of large amounts of saturated
fatty acids, carbohydrates, and salt; and
small amounts of fruit and vegetables;
and low levels of physical activity.29,67,68

A recent study showed that the majority
of patients with FEP have unhealthy die-
tary habits, as defined by a lack of con-
sumption of a Mediterranean-style diet,
and that this poor diet was associated
with a low educational level.67 However,
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we did not evaluate or control for the diet
or physical activity of the participants in the
present study.

In our research, waist circumference was
the parameter that most significantly
changed during the 12-month follow-up
period (p< 0.001). This is consistent with
the important role of adipocytes in both
psychotic disorders and MetS, and suggests
that excess weight may have a deleterious
effect on the immune system, manifesting
in a pro-inflammatory effect on the central
nervous system.31,69,70 Previous studies
have revealed an association of chronic
inflammation and adipokines with psycho-
sis and evidence of immune dysfunction.71

These immunological changes include high
concentrations of pro-inflammatory cyto-
kines and chemokines in the circulation
and cerebrospinal fluid, as well as changes
in immune cell function in the central ner-
vous system.72,73 Adipose tissue directly
or indirectly secretes pro-inflammatory
cytokines and proteins (IL-6, TNF-a,
insulin-like growth factor-1, leptin, resistin,
apelin, visfatin, CCL22, and nesfatin-
1),30,31,33,74 and patients with schizophrenia
also show activation of microglia, which
contributes to the high serum concentra-
tions of pro-inflammatory cytokines.73,75

Some of these substances are present
and/or have receptors in parts of the central
nervous system, but their exact roles in the
pathophysiology of psychosis are still being
studied. It is interesting to note that recent
studies revealed that baseline metabolic and
inflammatory parameters may be diagnos-
tic, associated with the severity of the symp-
toms, and/or be predictors of the treatment
response in FEP.76,77

The previous studies also characterized
the changes in the lipid profiles of patients
following a diagnosis of FEP, which include
a decrease in HDL-cholesterol concentra-
tion and an increase in triglyceride concen-
tration, resulting in an increase in the

triglyceride-to-HDL ratio. It is important
to note that this ratio is an independent pre-
dictor of cardiovascular disease and mortal-
ity77 and a marker of atherogenesis.79,80

The TG/HDL ratios of the participants in
the present study were high (baseline, 1.48;
1-year follow-up, 1.94), consistent with the
presence of cardiovascular risk factors.

The male participants in the present
study tended to have higher prevalences of
MetS at baseline (p¼ 0.291, 0% women vs.
6.7% men) and follow-up (p¼ 0.571, 3.3%
women vs. 8.3% men), consistent with the
results of previous studies of patients with
FEP.81,82 However, the male participants in
the present study had worse metabolic pro-
files in the early stages of psychosis than
those in previous studies,55,83 and these
findings are consistent with those obtained
in studies of the general population.84

The baseline evaluation was made soon
after the diagnosis of FEP, during the first
few days of treatment. Therefore, the med-
ication is likely to have had a minor effect
on the findings at baseline. However, the
medication used may have affected the inci-
dence of MetS during the follow-up period.
Nevertheless, at both time points, medica-
tions with moderate or low metabolic
impacts were used, and because few partic-
ipants developed MetS during the study, no
further analysis was performed regarding
the antipsychotic medication.

Assessments of glucose homeostasis, and
in particular oral glucose tolerance testing,
were suggested to be an effective way of
evaluating cardiovascular and metabolic
risk in patients with FEP in the report by
Garcia-Rizo et al.36 The cross-sectional
study reported therein aimed to calculate
the prevalence of MetS in patients with
FEP and controls. The glucose homeostasis
of the 84 patients with FEP varied greatly.
To some extent, the results we have
obtained in the present study are not con-
sistent with this, but we did not perform

10 Journal of International Medical Research



homeostatic model assessment, oral glucose

tolerance testing, or any other assessment

of glucose homeostasis. However, we con-

tend that the assessment of MetS is a useful

means of judging the risk of cardiovascular

disease in patients with FEP, and the mea-

surement of parameters related to MetS

is more feasible in clinical psychiatric

research than other assessments of glucose

homeostasis.
One limitation of the present study was

the small sample size, which could have

reduced the likelihood of identifying predic-

tors of MetS and prevented an assessment

of the effect of antipsychotic treatment. In

addition, it would have been desirable to

compare the prevalence of MetS in the psy-

chiatric patients with that of a control

group. However, we have compared our

findings with those of a study of primary

care data, in an attempt to overcome this

limitation. Furthermore, we did not analyze

the effects of each of the second-generation

antipsychotics used by the participants on

their metabolism. Finally, we did not

account for potential confounding factors,

such as physical activity and diet.
In conclusion, the present findings sug-

gest that the prevalence of metabolic abnor-

malities in patients with FEP is high, and

that these rapidly worsen during the early

stages of the disorder. Further studies

should be conducted to analyze the effects

of specific interventions on these metabolic

parameters and on the morbidity and mor-

tality associated with cardiovascular disease

in patients with FEP. In addition, the effects

of each of the second-generation antipsy-

chotics on the metabolism and inflammation

of patients with FEP should be assessed.
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