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We aimed to discover whether metabolic complications of 
schizophrenia (SZ) are present in first episode (FE) and 
unmedicated (UM) patients, in comparison with patients 
established on antipsychotic medication (AP). Method: A 
systematic search, critical appraisal, and  meta-analysis 
were conducted of studies to December 2011 using Medline, 
PsycINFO, Embase and experts. Twenty-six studies exam-
ined FE SZ patients (n = 2548) and 19 included UM SZ 
patients (n = 1325). For comparison we identified 78 pub-
lications involving 24  892 medicated patients who had 
chronic SZ already established on AP. Results: In UM, 
the overall rate of metabolic syndrome (MetS) was 9.8% 
using any standardized criteria. Diabetes was found in only 
2.1% and hyperglycaemia (>100 mg/dl) in 6.4%. In FE, the 
overall MetS rate was 9.9%, diabetes was found in only 
1.2%, and hyperglycaemia in 8.7%. In UM and FE, the 
rates of overweight were 26.6%, 22%; hypertriglyceridemia 
16.9%, 19.6%; low HDL 20.4%, 21.9%; high blood pres-
sure 24.3%, 30.4%; smoking 40.2%, 46.8%, respectively. 
In both groups all metabolic components and risk factors 
were significantly less common in early SZ than in those 
already established on AP. Waist size, blood pressure and 
smoking were significantly lower in UM compared with FE. 
Conclusion:  There is a significantly lower cardiovascular 
risk in early SZ than in chronic SZ. Both diabetes and pre-
diabetes appear uncommon in the early stages, especially 
in UM. However, smoking does appear to be elevated early 
after diagnosis. Clinicians should focus on preventing ini-
tial cardiometabolic risk because subsequent reduction in 
this risk is more difficult to achieve, either through behav-
ioral or pharmacologic interventions.
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Introduction

Different reviews and studies have shown that patients 
with schizophrenia have an excess mortality, being 2 or 
3 times as high as that in the general population.1–7 This 
mortality gap, which translates to a 13–30-year shortened 
life expectancy, has widened in recent decades.8–10 
Cardiovascular diseases (CVD) have an increased 
prevalence among patients diagnosed with schizophrenia 
and account for much of the increased mortality rate in 
this group.8–10 Screening and monitoring cardiovascular 
risk factors are therefore important and in order to help 
clinicians focus on these CVD risks in patients with 
schizophrenia/severe mental illness (SMI) the concept 
of metabolic syndrome (MetS) may be useful. The MetS 
brings together a collection of abnormal clinical and 
metabolic findings that are predictive for CVD.11 These 
abnormal findings include visceral adiposity (measured 
by waist size), high fasting glucose, increased blood 
pressure, elevated triglyceride levels, and low high-
density lipoprotein cholesterol levels. The most common 
definitions for the MetS are the working criteria of the 
International Diabetes Federation (IDF) Task Force,12 
the Adult Treatment Panel III (ATP III) of the National 
Cholesterol Education Program,13 and the adapted Adult 
Treatment Panel (ATP III-A) proposed by the American 
Heart Association14 (table 1).

In a recent meta-analysis we demonstrated that almost 
1 in 3 of unselected patients with schizophrenia meet cri-
teria for MetS,1 in 2 patients are overweight, 1 in 5 appear 
to have significant hyperglycaemia and at least 2 in 5 have 
lipid abnormalities.15 Metabolic complications particu-
lar weight gain can be distressing.16–17 Cardio-metabolic 
abnormalities have also become a major concern in the 
early treatment of psychosis because it is often associated 
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with a lower functional outcome,18 poorer quality of 
life,19,20 and noncompliance to antipsychotic medication.21 
The reasons that underlie the high prevalence of meta-
bolic abnormalities are much debated, especially when 
considering the possible role of antipsychotic medication 
in the occurrence of these abnormalities. Several reviews 
and meta-analyses have demonstrated a role of certain 
second-generation antipsychotics (SGA).15,22–26 There 
is, however, also preliminary evidence for an increased 
prevalence of central obesity and glucose abnormali-
ties such as impaired fasting glucose and insulin resis-
tance in drug-naive first-episode patients, suggesting that 
metabolic disturbances may begin early prior to starting 
medication.27 In support of this there are indications of 
an increased risk for diabetes in first-degree relatives of 
patients with schizophrenia.28 A recent systematic review 
however found that in general, there was no difference in 
cardiovascular risk assessed by weight or metabolic indi-
ces between individuals with an untreated first episode of 
psychosis and healthy controls.29 More research is needed 
to understand the magnitude and nature of CVD risk 
factors associated with schizophrenia and related psy-
choses in the early phase of illness.

Distinguishing pre-existing risk from treatment effects 
is important for understanding the source of metabolic 
abnormalities associated with antipsychotic treatment and 
to inform decisions regarding medication review and oth-
er interventions. Previous reviews and meta-analyses indi-
cated that cardiovascular risk increases after first exposure 
to any antipsychotic drug in children and adolescents30,31 
and in first-episode patients.29,32 These reviews and meta-
analyses have not been able to quantify the extent of meta-
bolic problems with the possible exception of weight gain. 
Tarricone et al.33 estimated weight gain to average 3.8 kg 
from just three studies of drug-naive patients reviewed 
3 months after starting antipsychotic treatment using last 
observation carried forward analysis. Only limited data 
on differences in MetS rates between patients taking dif-
ferent antipsychotics are available.25 Further, these are 
short-term studies without any consideration for previ-
ously prescribed medication. A distinction between cardio- 
metabolic side effects of antipsychotic medication and 
underlying disease can only be made at the very beginning 

of treatment in patients with a first episode who have not 
and/or with patients who are never or only very limited 
been exposed to antipsychotic drugs.

Given all these uncertainties, we conducted a system-
atic review and meta-analysis with an objective to clarify 
prevalence rate of MetS in unmedicated (UM) and first-
episode (FE) patients with schizophrenia. Our secondary 
aim was to clarify the prevalence rates of every individual 
MetS risk factor.

Methods

Inclusion and Exclusion Criteria

The systematic review was performed according to 
the PRISMA standard (a protocol used to evaluate 
systematic reviews).34 Our focus was on UM and on FE 
patients with defined schizophrenia (or related psychosis). 
In order to be included as FE patients, studies had to 
explicitly define whether their participants experienced a 
FE of psychosis or were in the early phase of psychosis. 
We expected to find varying definitions of first-episode 
and early psychosis, and therefore we accepted any 
definitions used. FE patients could be medicated or 
antipsychotic naive. The unmedicated group included 
those antipsychotic naive patients at any stage of illness, 
including their first episode. Thus, there was some overlap 
between unmedicated and first-episode results. Studies 
were included that systematically examined metabolic 
abnormalities in general and the MetS using ATP III13, 
ATP III-A,14 or IDF12 criteria in particular. We excluded 
studies with inadequate data for extraction. We also 
excluded studies on children and adolescents as specific 
variations in MetS-criteria in these patients warrants a 
separate analysis.35 For comparison purposes we also 
report data from our previous meta-analysis15 concerning 
those patients not in their first episode of psychosis and 
currently medicated with antipsychotic medication.

Search Criteria and Critical Appraisal

A systematic literature search, critical appraisal of the col-
lected studies, and meta-analysis were conducted. The fol-
lowing abstract databases were searched from inception to 
December 2011: Medline, PsycINFO, Embase. Four full 

Table 1.  Working Criteria for the Metabolic Syndrome

ATP-III(3/5 criteria required) ATP-III-A(3/5 criteria required) IDF(waist + 2 criteria)

Waist (cm) M >102, F>88 M >102, F > 88 M ≥ 94, F ≥ 80
Blood pressure (mmHg) ≥130/85* ≥130/85* ≥130/85*
HDL (mg/dl) M <40, F<50 M < 40, F< 50 M < 40, F < 50
Triglycerides (mg/dl) ≥150 ≥150 ≥150
Glucose (mg/dl) ≥110** ≥100** ≥100**

Abbreviations: ATP, Adult Treatment Panel36; ATP-A, Adult Treatment Protocol-Adapted37; IDF, International Diabetes Federation38; 
M, males; F, females; HDL, high density lipoproteins;
*or treated with antihypertensive medication;
**or treated with insulin or hypoglycaemic medication.
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text collections namely Science Direct, Ingenta Select, Ovid 
Full text, and Blackwell/Wiley Interscience were searched. 
The abstract database Web of Knowledge (4.0, ISI) was 
searched, using the above terms as a text word search, and 
using key papers in a reverse citation search. The following 
search terms were used: “metabolic or metabolic syndrome 
or diabetes or cardiovascular or blood pressure or glucose 
or lipid” and “psychosis or psychotic or schizophrenia or 
schizoaffective.” We also contacted several experts in the 
field for papers in preparation and additional data and 
received data from three groups (see acknowledgments). 
Methodological appraisal of each study was conducted 
according to PRISMA standard including evaluation of 
bias (confounding, overlapping data, and publication bias).

Statistical Analysis

We pooled individual study data using DerSimonian-
Laird36 proportion meta-analysis. Heterogeneity was 
invariably moderate to high therefore a random effects 
meta-analysis was performed using StatsDirect 2.7.7.

For comparative analyses we required a minimum of 
three independent studies to justify analysis according 
to convention. In order to elucidate subgroup effects we 
stratified data where appropriate and used chi square sta-
tistic to compare proportions.

Results

Search Results

From 93 candidate publications following exclusions, 
our search generated 32 publications containing 40 main 

analyses (see figure 1). We excluded 9 publications with 
data that were duplicates from the same group. The data-
set comprised 13 383 unique patients from 24 countries 
or regions. Twenty-six of 40 main analyses (65%) used 
DSM criteria to define schizophrenia and related psycho-
sis, 6 (15%) used ICD10 criteria, and 8 (20%) used clinical 
expert judgment or miscellaneous criteria.

Of 40 main analyses, 10 involved inpatients (n = 630), 
11 were conducted in outpatient settings (n  =  677), 
and 19 were conducted in mixed samples (n = 12 076). 
Twenty-six studies examined individuals who were in 
their first episode (n = 2548), 21 included UM patients 
with schizophrenia (n = 8593). Only in 5 of the 26 FE 
studies (n = 887), patients were medicated. In 3 of the 5 
studies exposure was limited from less than 2 weeks to 
less than 3 months, while in 2 studies also data after an 
average of 3 years of exposure were available. Six analy-
ses reported data on males and females separately. The 
mean age of UM and FE patients was 27.9 ± 5.8  years 
and 28.4 ± 8.9 years, respectively. This is compared with 
41.8 ± 8.2 years in the chronic schizophrenia comparison 
sample. While in the FE group, 46.8% (N = 9; n = 574; 
95% CI = 28.5%–65.5%) of the patients smoked, smok-
ing rates were 40.2% (N = 7; n = 454; 95% CI = 21.6%–
60.3%) in UM patients and 55.5% (N = 37; n = 8630; 95% 
CI = 52.3%–58.7%) in medicated chronic patients.

Prevalence of Metabolic Syndrome in Unmedicated 
Patients With Schizophrenia

Across 11 analyses involving 702 UM patients with 
schizophrenia, the overall rate of MetS was 9.8% (95% 

Fig. 1.  Quorom figure of metabolic studies in early schizophrenia.
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CI = 5.3%–15.6%) using any standardized MetS criteria. 
The rates using the ATP-III, adapted ATPIII, or IDF 
definitions were 10.5% (95% CI = 5.9%–16.1%) (N = 12; 
n = 3309), 12.9% (95% CI = 7.0%–20.3%) (N = 7; n = 738), 
and 12.16% (95% CI  =  6.0%–20.1% (N  =  5; n  =  289), 
respectively. The summary rates of the UM patients with 
schizophrenia are presented in figure 2.

Prevalence of Metabolic Syndrome in First-Episode 
Patients

We identified 14 analyses of FE patients (n = 1106). The 
overall rate of MetS was 9.9% (95% CI = 6.1%–14.5%) 
using any standardized MetS criteria. The rates using 
the ATP-III, adapted ATP III, or IDF definitions were 
8.3% (N  =  5; n  =  240; 95% CI  =  2.1%–18.1%), 11.8% 
(N = 5; n = 625; 95% CI = 95% CI = 5.0%–21.0%), and 
9.7% (N = 4; n = 239; 95% CI = 4.8%–16.0), respectively. 
Summary rates are given in figure 3.

Prevalence of Metabolic Syndrome in Medicated Patients 
Not in Their First Episode

From our previous meta-analysis15 of  MetS in 
patients with schizophrenia, we found 78 publications 
involving 112 analyses and 24  892 medicated patients 
(41.8 ± 8.2  years) who were not in their first episode. 
The overall rate of  MetS in this group was 35.3%  
(95% CI = 32.8%–37.8%) using any standardized MetS 
criteria. The rates using the ATP-III, adapted ATPIII, 
or IDF definitions were 33.8% (95% CI = 30.9%–36.6%) 
(N = 75; n = 16 715), 42.1% (95% CI = 34.3%–50.1%) 
(N = 10; n = 7,775), and 41.7% (95% CI = 28.5%–55.6%) 

(N  =  13; n  =  1218). MetS was significantly higher 
in  patients established on antipsychotics than UM  
(P < 0.001) or FE (P < 0.001) patients (see table 2 and 
figure  4). MetS was no different between UM and FE 
patients.

Individual Metabolic Abnormalities in Unmedicated 
Patients With Schizophrenia

As shown in table 2, 10 studies reported on the rate of 
obesity defined as a waist (cm) more than 102 cm in males 
and 88 cm in females (ATP). The proportion overweight 
was 26.6% (N  =  10; n  =  837; 95% CI  =  15.9%–38.9%) 
The rate of hypertriglyceridemia was 16.9% (N  =  9; 
n = 730; 95% CI = 7.6%–29.0%) and the proportion of 
those with low HDL was 20.4% (N  =  9; n  =  730; 95% 
CI = 9.8%–33.7%). About 24.3% (N = 7; n = 454; 95% 
CI = 11.2%–40.5%) of UM patients with schizophrenia 
had high blood pressure and 40.2% (N = 7; n = 454; 95% 
CI = 21.6%–60.3%) were smokers. Nearly 2.1% (N = 4; 
n = 7618; 95% CI = 0.05%–4.8%) met criteria for diabetes 
and 6.4% (N = 3; n = 390; 95% CI = 2.2% to 12.7%) met 
criteria for hyperglycaemia (>100 mg/dl).

Individual Metabolic Abnormalities in First-Episode 
Patients

Table  2 demonstrates that 17 studies reported on 
the rate of  obesity defined as a waist (cm) more than 
102 cm in males and 88 cm in females (ATP). The pro-
portion overweight was 22.0% (N = 17; n = 2127; 95% 
CI  =  15.6%–29.1%). The rate of  hypertriglyceridemia 

Fig. 2.  Meta-analysis of MetS in unmedicated patients with schizophrenia.
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was 19.6% (N = 17; n = 1950; 95% CI = 13.1%–27.0%) 
and the proportion of  those with low HDL was 21.9% 
(N = 16; n = 1950; 95% CI = 15.6%–28.9%). Additionally, 
30.4% (N  =  11; n  =  979; 95% CI  =  21.3%–40.3%) of 
FE patients had high blood pressure and 46.8% (N = 9; 
n = 574; 95% CI =28.4%–65.5%) were smokers. About 
8.7% (N = 7; n = 788; 95% CI = 5.2%–12.9%) met cri-
teria for hyperglycaemia (>100 mg/dl) and 1.3% (N = 9; 
n = 8075; 95% CI = 0.5%–2.4%) met criteria for diabe-
tes. Comparing FE with UM patients showed that the 
rates of  waist size, high blood pressure, and smoking 
were significantly lower in UM patients compared with 
FE patients.

Individual Metabolic Abnormalities in Medicated Patients 
Not in Their First Episode

Table 2 shows also the data updated from our previous 
meta-analysis15 in medicated patients not in their first 
episode. About 58 studies (n = 17 474) reported on rate 
of  obesity defined as a waist (cm) more than 102 cm in 
males and 88 cm in females (ATP criteria). The propor-
tion overweight was 52.7% (95% CI  =  48.9%–56.5%). 
The rate of  hypertriglyceridemia was 41.1% (N  =  69; 
n  =  19  388; 95% CI  =  36.5%–45.7%) and the pro-
portion of those with low HDL was 44.7% (N  =  68; 
n  =  18  837; 95% CI  =  41.2%–48.2%). About 39.7% 

(N = 64; n = 18 202; 95% CI = 36.4%–43.1%) of  medi-
cated patients with schizophrenia had high blood pres-
sure and 55.5% (N  =  37; n  =  8630; 95% CI  =  52.3%–
58.7%) were smokers. About 27.8% (N = 26; n = 6798; 
95% CI = 23.0%–32.9%) met criteria for hyperglycemia 
>100 mg/dl and 12.8% had diabetes (N = 12; n = 2098; 
95% CI  =  8.44%–17.9%). All metabolic components 
were significantly lower in FE and UM patients than in 
medicated patients (see table 2).

Figure 5 gives an overview of the rates of the individ-
ual MetS risk factors in UM patients and in FE patients 
compared with the rates found in medicated patients not 
in their first episode.

Discussion

To the authors’ knowledge, the present meta-analysis is 
the first to systematically assess metabolic abnormali-
ties in early schizophrenia specifically in UM and FE 
patients. Several groups have proposed a liability for 
people with schizophrenia to develop metabolic abnor-
malities in the absence of  antipsychotic medication.27,37 
In both UM and FE patients, the overall rate of  MetS 
was approximately 10% using standardized MetS crite-
ria. The finding that compared with UM patients the 
metabolic risk in FE was not significantly increased for 
all metabolic risk factors can be explained by the fact 

Fig. 3.  Meta-analysis of MetS in first-episode schizophrenia.
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that only a limited number of  included FE patients were 
exposed to antipsychotic medication. Only in the study 
of  De Hert et  al.38 antipsychotic exposure was longer 
than 3 months. The data of  De Hert et al.38 demonstrat-
ed that rates of  MetS increased significantly over time 
in FE patients. Patients started on SGAs did have a 3 
times higher incidence rate of  MetS (Odds Ratio = 3.6;  
95% CI=1.7–7.5) than those on FGA when baseline 
data were compared with rates after on average 3 years 
of  treatment exposure.

Present data show that rates in UM and FE patients 
are considerably lower than the 35.3% rate of  MetS 
seen in patients established on antipsychotic medi-
cation.15 Looking at individual MetS risk factors, at 
least one in five UM and FE patients are overweight 
(by waist size), have high blood pressure, or have lipid 
abnormalities. About 46.8% of  FE patients and 40.2% 
of  UM patients are current smokers, rates considerably 
higher than seen in the general populations. However, 
all of  these findings are significantly less than found 
in patients with chronic schizophrenia established on 
medication. The rates of  diabetes and hyperglycae-
mia in UM and FE patients appear comparable with 
population samples.39 However, we recommended that 

studies with adequate control matching are examined 
to more precisely determine if  these abnormalities dif-
fer with the corresponding general population. We 
could identify only 8 such studies40–46 that compared 
metabolic components in patients and matched healthy 
controls and most are underpowered. Five of  these 
studies42–46 found no differences in UM patients drug-
naive patients compared with healthy controls. Also a 
recent systematic review found no difference in cardio-
vascular risk assessed by weight or metabolic indices 
between individuals with an untreated FE of  psychosis 
and healthy controls.29 Three studies showed subtle dif-
ferences in glucose levels or insulin concentration. For 
example, Ryan et  al.47 found impaired glucose toler-
ance (IGT) and higher insulin levels in 26 drugs-naive 
FE inpatients compared with 26 controls matched for 
age, sex, exercise, diet and smoking habits, and alco-
hol intake. Spelman et al.40 studied UM never treated 
inpatients from Ireland compared with 38 healthy con-
trols. IGT was present in 10.5% of  the patients, 18.2% 
in unaffected relatives, and 0.0% in healthy control sub-
jects. Verma et al.41 studied 160 patients compared with 
200 healthy controls. Patients had higher diabetes rates 
than in controls (8/160 vs 1/200).

Fig. 4.  Comparing MetS rates between first-episode patients, unmedicated patients and medicated patients not in their first episode.
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Underlying Reasons for a Pre-existing Cardiovascular 
Risk in First Episode and Unmedicated Patients

Our findings suggest relatively low rates of MetS and 
metabolic risk factors in early schizophrenia and in UM 
patients, with one exception. UM and FE patients appear 
to have a high rate of smoking. UM and FE patients 
appear to have a low rate of hyperglycaemia (6.4% and 
8.7%, respectively) when compared with 15.9% found in 
US adults aged 20–39  years.39 That said several studies 
have found an increased risk for diabetes in first-degree 
relatives of patients with schiophrenia.28,48 In a study 
of 7139 young (mean age 29.4  years) antipsychotic-
naive schizophrenia patients, Nielsen et al.37 found that, 
in addition to general diabetes risk factors such as age, 
hypertension, and dyslipidemia, diabetes is promoted in 
schizophrenia patients by initial and current treatment 
with olanzapine and mid-potency antipsychotics. A large 
waist size does not appear to be particularly common 
in UM and FE patients, but clearly can develop quickly 
after starting atypical antipsychotic medication. McEvoy 
et  al.49 demonstrated that 80% of olanzapine-treated 

patients had gained >7% of their baseline weight after 
1 year compared with 50% of quetiapine-treated patients 
and 58% of risperidone-treated patients. The 1-year, 
open-label, randomized study (EUFEST [European 
First Episode Schizophrenia Trial]) of FE patients with 
schizophrenia or related disorder found that 86% taking 
olanzapine and 65% taking quetiapine gained >7% of 
their baseline weight.50

A further factor not adequately explored here is that 
patients might have a pre-existing unhealthy lifestyle, 
unhealthy diet, and/or low physical fitness.51–53. A recent 
study54 has demonstrated that those individuals who 
developed psychosis are more likely to be physically inac-
tive (OR = 3.3, CI 95% 1.4–7.9 adjusted for gender, paren-
tal socio-economic status, family structure, and parents’ 
physical activity) and to have poor cardio-respiratory 
fitness (OR  =  2.2, 95% CI 0.6–7.8 adjusted for paren-
tal socio-economic status, family structure, and parents’ 
physical activity) compared with those who did not devel-
op psychosis. The study of Spelman et al.40 confirms that 
compared with controls FE drug-naive patients take less 

Table 2.  Comparison of Metabolic Risk Factors in Subtypes of Schizophrenia

MetS 
by any definition

Waist Size 
(m > 102, f  > 88)

Blood 
Pressure>130/85

Triglycerides 
( >150 mg/dl)

HDL 

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

Hyperglycaemia 
(>110 mg/dl)

Hyperglycaemia 
(>100 mg/dl)

Diabetes

First-episode patients
Number of 
 studies (N)

14 17 11 17 16 5 7 9

Sample size (n) 1104 2127 979 1950 1950 240 788 8075
Pooled  
proportion (%)

9.9 22.0 30.4 19.6 21.9 6.9 8.7 1.3

95% CI 6.1%–14.5% 15.6%–29.1%21.3%–40.3% 13.1%–27.0%15.6%–28.9% 5.0%–19.9% 5,2%–12,9% 0.4%–2.4%
Unmedicated patients
Number of  
studies (N)

11 10 7 9 9 ID 3 4

Sample size (n) 702 837 454 730 730 ID 390 7618
Pooled  
proportion (%)

9.8 26.6 24.3 16.9 20.4 ID 6.4 2.1

95% CI 5.2%–15.6% 15.9%–38.9%11.2%–40.5% 7.6%–29.0% 9.8%–33.7% ID 2.2%–12.7% 0.5%–4.8%
Medicated chronic schizophrenia
Number of  
studies (N)

78 58 64 69 68 41 26 12

Sample size (n) 24,892 17,474 18,202 19.388 18.837 13214 6798 2098
Pooled  
proportion (%)

35.3 52.7 39.7 41.1 44.7 18.1 27.8 12.8

95% CI 32.8%–37.8%48.9%–56.5%36.4%–43.1% 36.5%–45.7%41.2%–48.2% 15.5%–20.7% 23.0%–32.9% 8.44%–17.9%
Statistical comparison
Medicated vs 
unmedicated 
(chi squared) 

195.7  
(P < 0.0001)

217.1  
(P < 0.0001)

44.4  
(P < 0.0001)

172.0  
(P < 0.0001)

168.4  
(P < 0.0001)

ID 133.7  
(P < 0.0001)

38.3  
(P < 0.0001)

Medicated  
vs first episode 
(chi squared)

303.6  
(P < 0.0001)

714.9  
(P < 0.0001)

33.4  
(P < 0.0001)

344.1  
(P < 0.0001)

375.8  
(P < 0.0001)

156.2  
(P < 0.0001)

86.4  
(P < 0.0001)

92.9  
(P < 0.0001)

Unmedicated  
vs first episode 
(chi squared)

0.000 
(P = 0.9755)

7.2 
(P = 0.0072)

5.9 
(P = 0.0154)

2.6 
(P = 0.1063)

0.7 (P = 0.4043) ID 1.9 (P = 0.162) 1.0 (P = 0.31)

Note: ID, insufficient data.
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exercise and have a diet rich in saturated fats and poor in 
fibers. Prodromal symptoms, which precede the first psy-
chotic episode, may play a central role in physical inac-
tivity as they may inhibit the tendency to make patients 
less active in live.55 Overall, the interplay between genetic 
predisposition, an unhealthy lifestyle characterized by 
sedentary lifestyle or physical inactivity, a low cardio 
respiratory fitness, and bad eating habits and induced by 
prodromal symptoms are likely to result in a higher sus-
ceptibility for metabolic abnormalities and subsequently 
a higher cardiovascular risk profile.

Clinical Implications

Some metabolic risk factors (such as smoking) may be 
present soon after diagnosis but most metabolic compli-
cations will take time to develop offering an important 
target for prevention. Weight gain is a key target that 
accumulates soon after starting antipsychotic medica-
tion. Clinicians should focus on preventing initial cardio-
metabolic risk because subsequent reduction in this risk 
is more difficult to achieve, either through behavioral or 
pharmacologic interventions.56–59 From a MetS point of 
view, FE patients should initially receive treatment with 
antipsychotics possessing a low risk for metabolic side 
effects or be given effective weight loosing strategies if  
prescribing higher risk medication. All patients who start 
with antipsychotic treatment should also undergo routine 

monitoring of weight and metabolic parameters.60,61 This 
can be achieved by establishing a risk profile based on 
consideration of medical factors (eg, obesity, dyslipidae-
mia, hypertension, hyperglycaemia, and established dia-
betes), but also behavioral factors (eg, poor diet, smoking, 
and physical inactivity). This risk profile can then be used 
as a basis for ongoing monitoring, treatment selection, 
and management. Psychiatrists should monitor and chart 
BMI and waist circumference of every patient regularly, 
regardless of the prescribed antipsychotic drug.26,60–62  
Psychiatrists should also encourage patients to monitor 
and chart their own weight. Due to potential weight-
independent metabolic effects, the other MetS criteria of 
blood pressure, fasting plasma glucose, and fasting lipid 
profile should also be assessed routinely, even if  BMI or 
waist circumference are normal. Additionally, psychia-
trists, physicians, nurses, and other members of the multi-
disciplinary team can help educate and motivate patients 
who start with antipsychotic treatment to improve their 
lifestyle through the use of effective behavioral interven-
tions, including smoking cessation, dietary measures, 
and exercise.56,60–66 Research suggests that behavioral 
interventions including physical activity and diet coun-
seling are partially effective in attenuating antipsychotic-
induced weight gain in a drug-naive FE psychosis cohort, 
although these gains from behavioral interventions are 
not always sustained a year after the intervention.67 If  
lifestyle interventions do not succeed preferential use of 

Fig. 5.  Summary of individual MetS risk factors between first-episode patients, unmedicated patients and medicated patients not in 
their first episode.
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or switching to a lower-risk medication, or addition of 
a medication known to reduce weight and/or metabolic 
abnormalities should be considered.68,69

Future Research

Future studies should evaluate interventions that target 
emerging MetS risk factors in patients who start antipsy-
chotic treatment. Future research should also undertake 
a comprehensive assessment of MetS risk factors follow-
ing, at the very least, recommended monitoring guide-
lines. Long-term follow-up will be required in order to 
accurately document the emergence of some outcomes, 
such as diabetes. Thirdly, examining whether cardio-met-
abolic outcomes are moderated by clinical characteristics 
and genetic factors should become a clinical research 
priority.

Limitations

We wish to acknowledge several limitations in the primary 
data and this meta-analysis. First, there was considerable 
heterogeneity that can only be partly controlled by 
stratification for setting. Second, due to limited data 
on medicated FE patients we were not able to analyze 
medicated and unmedicated FE patients separately. Third, 
because we excluded adolescents from our analyses, mean 
age of our UM and FE patients was relatively high. This 
older age might be a potential source of bias. Fourth, 
there were often missing data on duration of illness. 
Indeed, it is important to note that duration of illness is 
often a proxy of duration of medication exposure which 
may influence MetS. Fifth, there were inadequate data 
on individuals prescribed specific antipsychotic agents, 
particularly first generation antipsychotic drugs. Sixth, 
there was inadequate measurement of population rates 
of MetS in each study, and as such relative risk estimates 
of MetS could only be extrapolated. Finally, there was 
marked variation in the quality of studies, particularly 
sample size.
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