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Abstract

Aims: We aim to identify the prevalence and management strategies of nine clinically important categories of antipsychotic adverse effects, namely:
extrapyramidal symptoms; sedation; weight gain; type II diabetes; hyperprolactinaemia; metabolic syndrome, dyslipidaemia; sexual dysfunction; and
cardiovascular effects.
Background: Antipsychotic drugs are widely prescribed for schizophrenia and other mental disorders. The adverse effects of antipsychotics are
common, with a potential negative impact on adherence and engagement. Despite this, the scientific study of the prevalence or management of
adverse antipsychotic effects is a neglected area.
Method: A systematic review was undertaken using pre-defined search criteria and three databases, with hand searching of citations and references.
Inclusion was agreed on by two independent researchers after review of abstracts or full text. Quality analysis of included studies was conducted using
pre-agreed criteria.
Results: In total, 53 studies met inclusion criteria, revealing the following: (1) antipsychotic polypharmacy was associated with increased frequency of
adverse effects, and (2) a longer duration of treatment is associated with greater severity (e.g. higher BMI); (3) clozapine was more strongly associated
with metabolic disturbance than other antipsychotics in three studies and olanzapine was associated with the most weight gain in three studies; (4)
hyperprolactinaemia was more common in women than men, but 50% men noted sexual dysfunction versus 25–50% in women; (5) despite clinical
guideline recommendations there is a low rate of baseline testing for lipids and glucose; and (6) seven studies described adverse effect management
strategies, but only two examined their efficacy – one found a significant reduction in weight with non-pharmacological group therapy and the other
found a significant reduction in dyslipidaemia with statins.
Conclusions: Antipsychotic adverse effects are diverse and frequently experienced, but are not often systematically assessed. There is a need for
further scientific study concerning the management of these side effects.
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Introduction
Antipsychotic medications are the cornerstone treatment for
schizophrenia, and are widely used in other mental disorders
(Taylor et al., 2008). Use of these medications is often part of a
long-term maintenance treatment programme, so the deleterious
physical, psychological and indeed social impact of any adverse
effects is particularly important. Antipsychotic adverse effects
are commonly encountered by both the patient and prescriber
(Leucht et al., 2009a, 2012), and are diverse ranging from neurological or extrapyramidal symptoms (EPS) to adverse metabolic
effects including weight gain and hyperprolactinaemia, as well as
cardiac effects such as QTc prolongation.
Studies (Fleischhacker et al., 1994; Lambert et al., 2004;
McCann et al., 2009) have examined the effect of antipsychotic
adverse side effects on adherence with antipsychotic medication.
Lambert et al. (2004) reported that the majority of patients with
schizophrenia rated sexual dysfunction, EPS and psychic effects
as more distressing than sedation or vegetative adverse effects,
and concluded that previous negative experiences due to adverse
effects significantly influenced non-adherence with present and
future therapy. This association between adverse effects and

non-adherence was also demonstrated in two other studies
(Fleischhacker et al., 1994; McCann et al., 2009).
Despite this, and the fact that antipsychotics have been
available since 1952, there appears to be a relative dearth of
specific data on the prevalence of adverse effects, and
particularly on their management. We therefore aimed to
•

Systematically review studies regarding the prevalence of
nine categories of clinically important adverse antipsychotic effects, namely EPS, sedation, sexual dysfunction,
hyperprolactinaemia, metabolic syndrome, weight gain,
type 2 diabetes, dyslipidaemia and cardiovascular effects;
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•
•

Systematically assess the quality of the published studies
which met our a priori inclusion criteria; and
Systematically search for data on the management of
these nine pre-specified categories of clinically important
antipsychotic effects.

Methodology
Search strategy and study eligibility
An electronic search of the following databases was carried out:
Embase, PsychINFO and Ovid MEDLINE(R). The subject headings used included:
(a)

Management.mp, or Medication Therapy Management,
Disease Management, Management or Prevalence.mp,
or Prevalence and
(b) Antipsychotic.mp or Atypical Antipsychotic Agent,
Neuroleptic Agent, and
(c) Antipsychotic side effects.mp or Adverse Drug
Reaction or Extrapyramidal symptoms.mp or
Extrapyramidal Symptom, Tardive Dyskinesia.mp
or tardive dyskinesia, Akathisia.mp or akathisia,
Parkinsonism.mp or parkinsonian like symptoms,
Sedation.mp or Conscious Sedation, Sedation,
sexual function.mp or Sexual Dysfunction, Sexual
function, Metabolic Disorder.mp or metabolic
disorder, diabetes mellitus.mp or diabetes mellitus,
Dyslipidaemia.mp or Dyslipidaemia, Hyperlipidaemia,
Prolactin.mp or prolactin, Hypertension.mp or hypertension, Weight gain.mp or Weight gain, Cardiac side
effects.mp or heart, side effect, adverse drug reaction,
cardiotoxicity, long QT prolongation.mp or long QT
syndrome,
(d) Case Control Studies.mp. or Case-Control Study,
Cohort Studies.mp. or Cohort Analysis
The results of the search were screened for suitability. These
studies were further screened for eligibility based on the
inclusion criteria:
a. Full-text literature published in English.
b. Case-control, cohort studies, or cross-sectional studies.
Randomised controlled trials (RCTs) are primarily able to determine whether a given treatment has efficacy or adverse effects,
but tend to be too small or short to establish the frequency and
severity of adverse effects (AEs). Observational studies allow a
more detailed and long-term assessment of AEs, and the strengths
of observational studies are supported by a review by Concato
et al. (2000), who concluded that the findings of well-planned
observational studies do not systematically overestimate the
magnitude of treatment effects compared with RCTs on the same
topic. However, different definitions and end-point measurements are often used in observational studies, and observational
studies are subject to various forms of bias. Thus, a quality analysis of observational studies was carried out on all articles included
in this review. For the purpose of our study we have chosen to
omit RCTs from our review, due to the relative short-term nature
of most such studies. RCTs also did not fulfil the aims of our

study, which was to review studies whose primary objective was
to address the prevalence or management of antipsychotic AEs.
We excluded RCTs of the management of AEs as these have been
systematically evaluated in the Cochrane Library and other systematic reviews. Our aim in this article was to better understand
the frequency and management of AEs in the real world of clinical practice which RCTs are not usually designed to answer.
With regards to future research, the findings of observational
studies on the prevalence and management of antipsychotic AEs
would provide a basis for clinical trials assessing particular interventions for antipsychotic AEs.

Data extraction
The shortlisted studies were then analysed and the following data
were extracted:
a) Prevalence of AEs and associations
b) Incidence of AEs and associations
c) Management strategies for AEs

Quality of studies
The studies included in this systematic review were assessed for
quality. A score was given for study design: 4, prospective cohort
studies/follow-up studies; 3, retrospective cohort studies; 2, case
control studies and 1, cross-sectional survey. The studies were
also assessed using the following criteria: explicit aims, size of
the population investigated, presence of a control group for
comparison (for management strategies), validity and reliability
of methods, response and drop-out rates specified, use of
standardised validated outcome measures and well-summarised
conclusions with acknowledgement of limitations and suggestions for further research.
Each of these criteria was allocated 1 point and the total score
for each article was calculated. The six studies which had the
highest quality scores were extracted and analysed in greater
detail, in order to identify recurrent findings, and emerging
themes.
We analysed studies of children and adolescents (under
18 years) separately from adults, as it has been suggested (Lewis,
1998; Whitaker and Rao, 1992) that children may be more
sensitive to antipsychotic medications than adults.

Definitions of adverse effect categories
For the purpose of this study we have provided the following
working definitions to aid the interpretation of results:
EPS: Extrapyramidal side effects are defined using the
Simpson–Angus Rating Scale. We have also included the
following under EPS: tardive dyskinesia, parkinsonism,
akathisia, catatonia. Tardive dyskinesia is assessed with the
Abnormal Involuntary Movement (AIMS) Scale, Schooler–
Kane criteria or Glazer–Morgenstern Criteria. For akathisia this
should be evaluated with the Barnes Akathisia Rating Scale
(BARS), catatonia using the Bush–Francis catatonia scale.
A patient was classified as having parkinsonism if he had a mean
sum score of all items of SAS greater than 0.3, adhering to the
convention of Simpson and Angus (1970) as employed by Leung
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et al. (2003) or diagnosed using the motor examination section
of the Unified Parkinson’s Disease Rating Scale as employed by
Van Harten et al. (2006).
Sedation: there is no standard definition of sedation. Criteria
for sedation were not described in any of our included studies.
Jerrell et al. (2008) employed sedation/somnolence using ICD-9
codes: 780.09, 780.54 in their report of sedation in children.
Weight gain/obesity: obesity is defined by WHO definitions.
A body mass index (BMI) ≥25 kg/m2 is defined as being overweight, a BMI ≥30 kg/m2 as obese. Abdominal obesity defined as
waist circumference >102 cm in men or >88 cm in women.
Type II diabetes: defined by the WHO as having diabetes
symptoms (i.e. polyuria, polydipsia and unexplained weight
loss) plus
•
•
•
•

a random venous plasma glucose concentration ≥11.1
mmol/L, or
a fasting plasma glucose concentration ≥7.0 mmol/L
(whole blood ≥6.1 mmol/L), or
2 h plasma glucose concentration ≥11.1 mmol/L 2 h after
75 g anhydrous glucose in an oral glucose tolerance test
(OGTT), or
treatment with insulin/anti-diabetic drugs.

Hyperprolactinaemia: prolactin levels >500 mIU/L in men and
>700 mIU/L in women. Significant hyperprolactinaemia is
defined as having prolactin levels >1000 mIU/L.
Metabolic syndrome: Metabolic syndrome for both adults and
children is defined by either the International Diabetes Federation
(IDF) criteria for metabolic syndrome in adults and children or
National Cholesterol Education Programme (NCEP) criteria for
metabolic syndrome.
Dyslipidaemia: At least one of the following:
•
•
•
•
•

Total Cholesterol >200 mg/dL
HDL Cholesterol <40 mg/dL in men or <50 mg/dL in
women
Apolipoprotein B >120 mg/dL
Triglycerides ≥150 mg/dL
Treatment for a known lipid disorder.

Sexual dysfunction: Including but not limited to the following
sexual side effects: increased or diminished sexual desire, erectile, ejaculatory, or orgasmic dysfunction, and vaginal dryness, or
reproductive side effects (menorrhagia, etc).
Cardiovascular effects: This includes:
•
•
•

QT segment prolongation – defined as a QT interval longer
than 450 ms for men and 470 ms for women after correction with Bazzett’s formula (QTc = QT/√RR interval)
Hypertension defined as blood pressure (systolic/diastolic) ≥130/85
Cardiovascular disease including, but not exclusive to
coronary heart disease, cerebrovascular events, cardiovascular events (codes for myocardial infarction,
ischemic/pulmonary heart disease, arrhythmias, and
cardiomyopathy), cerebrovascular events (codes for cerebrovascular disease, cerebrovascular accident, cerebrovascular haemorrhage, and peripheral vascular disease),
and orthostatic hypotension/syncope.

Results
Data extraction
Data was extracted from the following databases: Ovid
MEDLINE(R) 1946 to May Week 4 2013, PsycINFO 1806 to
May Week 4 2013, Embase 1974 to 2013 June 03.
A total of 395 articles were initially identified by the initial
search strategy and a further 11 via hand search of citations and
references from the initial search, resulting in a total of 406
papers. Nine articles were excluded because they were not
written in English, and 321 were deemed not suitable due to the
studies not addressing the aims of our review, i.e. they did not
address the prevalence and management of antipsychotic effects
as their primary aim (many were review papers of individual
antipsychotic agents or the management of psychosis). This
resulted in 76 papers for analysis based on full text, and from
these two authors (SL and/or MT) independently determined that
53 studies satisfied the inclusion criteria. Our inclusion criteria
consisted of English language full-text papers and original
research studies, namely cohort studies, case-controlled and
cross-sectional studies. The 23 papers excluded were either
duplicates; no original data presented; or conference abstracts
with full text not available.
The final 53 papers were further separated into the a priori
categories: 1) EPS, 2) sedation, 3) sexual dysfunction, 4)
hyperprolactinaemia, 5) weight gain, 6) type 2 diabetes, 7)
dyslipidaemia, and 8) cardiovascular effects.

Prevalence of antipsychotic adverse effects
in children
Four studies were included, but Jerrell et al. (2008), Jerrell and
McIntyre (2008) and McIntyre and Jerrell (2008) are based on
the same community cohort of child or adolescent patients and
controls, whereas Patel et al. (2007) involved a cohort of hospital
inpatients.

EPS. Two studies, Jerrell et al. (2008) and Jerrell and McIntyre
(2008), using the same cohort of patients found a rate of 1.3% in
the cohort before treatment compared with 1.2% in the control
group. The post-treatment rate was 4.5%, with longer treatment
exposure being associated with a higher risk of developing
adverse neurological events.

Sedation. Jerrell et al. (2008) also noted pre-existing rates of
sedation to be 8% compared with 7% in the control group. The
post-treatment rate of sedation was 18%. Risk of sedation was
higher for ziprasidone, quetiapine and those on multiple
antipsychotics.

Weight gain. McIntyre and Jerrell (2008) found a higher
prevalence of obesity or weight gain in the treated cohort (odds
ratio: 2.13) with pre-treatment rates of 6% and a newly developed incidence of 14%. The risk was higher for girls, adolescents
aged 13 and over, and those on multiple antipsychotics. Jerrell
et al. (2008) observed similar trends, with overall rates of 20% in
the treated cohort compared with 9% in the general population.
Patel et al. (2007) determined that 53% of 95 inpatient children
were overweight; however, the authors have suggested that the
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Table 1. Summary of main findings in children.
Adverse effect

Number of studies

Major findings & positive associations

Negative association

Extrapyramidal
symptoms (EPS)
Sedation

2 Jerrell et al., 2008; Jerrell
and McIntyre, 2008
2 Jerrell et al., 2008; Jerrell
and McIntyre, 2008

Nil

Weight gain

3 Jerrell and McIntyre, 2008;
McIntyre and Jerrell, 2008;
Patel et al., 2007
2 Jerrell and McIntyre, 2008;
McIntyre and Jerrell, 2008

Prevalence rates = 2–10%. Longer exposure associated
with higher incidence.
Greater sedation with ziprasidone, quetiapine and
multiple antipsychotics. Longer exposure associated
with higher risk of neurological events.
Inpatients had higher prevalence (up to 53%). Girls;
adolescents; and those on multiple antipsychotics had
greater weight gain.
Prevalence rates ranged from 2.1% to 5.2%. Girls and
those on multiple antipsychotics had higher rate of
developing type 2 diabetes.
Girls, adolescents above 13 and those taking multiple
antipsychotics. Inpatient care associated with higher
prevalence.
FGA antipsychotics, those on multiple antipsychotics
associated with a higher CVD risk. Hypertension rate
higher for adolescents above 13.

Type 2 diabetes

Dyslipidaemia

Cardiovascular
disease (CVD)

3 Jerrell and McIntyre, 2008;
McIntyre and Jerrell, 2008;
Patel et al., 2007
2 Jerrell and McIntyre, 2008;
McIntyre and Jerrell, 2008

high prevalence of obesity may be due to geographical and ethnic
differences. The absence of a non-psychiatric comparison group
was also problematic.

Type 2 diabetes mellitus. Two studies (Jerrell et al., 2008;
McIntyre and Jerrell, 2008) found a pre-existing rate of type 2
diabetes mellitus of 2%, with an incidence of 3% after antipsychotic treatment. The overall rate was 5% compared with 2% in
the control group. Girls and those on multiple antipsychotics had
a higher risk of developing type 2 diabetes.

Dyslipidaemia. McIntyre and Jerrell (2008) and Jerrell et al.
(2008) also noted a 1.2% prevalence of dyslipidaemia with a 3%
incidence. The risk was higher for girls, adolescents above 13
and those taking multiple antipsychotics. Patel et al. (2007)
documented rates of 51% and 48% for elevated triglycerides
(TG) levels and low HDL levels in hospital inpatients.

Cardiovascular effects. McIntyre and Jerrell (2008) observed
that the risk of developing cardiovascular disease was higher for
first-generation or conventional antipsychotics. The same study
also noted that the risk of developing hypertension was higher for
those aged 13 or over but unrelated to specific antipsychotics.
Jerrell et al. (2008) found that those on multiple antipsychotics or
on haloperidol were more likely to develop cardiovascular
disease.
We did not find any data on hyperprolactinaemia or sexual
dysfunction in children. Table 1 summarises the main findings in
children.

Prevalence in adults
EPS. Six studies (Byne et al., 1998; Chong et al., 2003; Kobylecki et al., 2009; Leung et al., 2003; Van Harten et al., 2006;
Woods et al., 2010) were included. Leung et al. (2003) found
26% prevalence for parkinsonism, 32% for catatonia and 1.3%
akathisia from 225 psychiatric inpatients. Woods et al. (2010)
found no association between EPS rate and class or specific

Nil

Nil

Nil

Nil

Odds of developing hypertension unrelated to type
of antipsychotics.

antipsychotic, or anticholinergic treatment, while Chong et al.
(2003) found no correlation between the prevalence of akathisia
and gender.
For tardive dyskinesia, prevalence varied depending on length
of exposure and ethnicity. Byne et al. (1998) reported a
prevalence of 60% in chronic institutionalised elderly people
with schizophrenia; Woods et al. found a baseline prevalence of
31.5% in their cohort of 619 patients. Leung et al. found a much
lower 7% prevalence in a cohort of Chinese patients. Van Harten
et al. (2006) reported an annual incidence of 10% for tardive dyskinesia, and that the severity of tardive dyskinesia was associated
with age and akathisia but not parkinsonism. Other associations
included an association with the CYP2D6 genotype and tardive
dyskinesia.

Sedation. While no specific figures were provided, Brooks et al.
(2011) reported that patients on second-generation antipsychotics
(SGA) polytherapy were more likely to be sedated (number
needed to harm (NNH)=8) compared with monotherapy.

Sexual dysfunction. SGA polytherapy was also associated with
higher prevalence of sexual dysfunction (NNH=8). Three papers
(Bobes et al., 2003; Fujii et al., 2010; Khawaja, 2005) reported
prevalences of 49–59% for males and 25–49% for females. High
rates of low libido or sexual interest (37%), erectile dysfunction
and ejaculatory problems were reported in men, with amenorrhea
(39%) and low sexual interest (26%) being common in women.
Khawaja (2005) noted a prevalence of 48% erectile and 45%
ejaculatory dysfunction in men. Sexual dysfunction was frequent
with haloperidol (38%) and olanzapine (35%), and appeared
to be dose related for haloperidol, risperidone and olanzapine.
Fujii et al. (2010) did not find an association with class of
medication.
Hyperprolactinaemia. Bushe et al. (2008) documented an
overall prevalence of 33% (women 47%; men 28%) associated
with all antipsychotics except clozapine, with highest prevalence
rates being found in amisulpride (89%). A separate study by
Bushe and Shaw (2007) which scored highly on our quality
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analysis scale (13/14) found increased prolactin in 38% of
patients (52% women; 26% men), with significantly elevated
levels (>1000 mIU/L) found in 21%, and 74% of abnormal
females with levels of >1000 mIU/L. Doknic et al. (2011) found
significantly elevated prolactin levels (>2000 mU/L) in 3 of
14 female patients, but spinal bone mass density was not significantly different.

Metabolic syndrome. The prevalence of antipsychotic-related
metabolic syndrome has been reported to vary from 23% to 50%
(Bai et al., 2009, 2011; Falissard et al., 2011; Gautam and Meena,
2011; Hägg et al., 2006; Krane-Gartiser et al., 2011; Mackin
et al., 2007b; Pallava et al., 2012; Schorr et al., 2009). Clozapine
was linked with a high rate in four papers (Bai et al., 2009; Hägg
et al., 2006; Krane-Gartiser et al., 2011; Schorr et al., 2009).
Two studies (Gautam and Meena, 2011; Mackin et al., 2007)
noted olanzapine had the most potential to cause metabolic syndrome, followed by clozapine and risperidone. The study by
Gautam and Meena (2011), which was one of the highest quality,
also went on to document an incidence of 11.6% at 4 months of
antipsychotic medication use. Associations between metabolic
syndrome and antipsychotics were found with increasing age,
marital status, education level, executive jobs, ICD-10 diagnosis
of schizophrenia, antipsychotic polypharmacy, duration of
treatment, and a family history of diabetes and hypertension.
Falissard et al. (2011) found prevalence rates of 34% for both
first-generation antipsychotics (FGAs) and SGAs.

Weight gain/obesity. The prevalence of weight gain or obesity
ranged from 6% to 55% in eight studies (Ahmer et al., 2008; Curtis et al., 2011; Hägg et al., 2006; Jerrell et al., 2010; Reist et al.,
2007; Tsan et al., 2012; Khazaal et al., 2006; Homel et al., 2002).
All the studies found weight gain or obesity to be related to
olanzapine use. Three studies (Ahmer et al., 2008; Gautam and
Meena, 2011; Iqbal et al., 2011) found that olanzapine caused the
most weight gain. Chagnon et al. (2007) also found that genetic
factors (i.e. common allele of PMCH rs7973796) may be associated with a greater BMI in olanzapine-treated patients.
Type 2 diabetes mellitus. Prevalence ranged from 2% to 28%
(Banta et al., 2009; Falissard et al., 2011; Fernandez et al., 2004;
Jerrell et al., 2010; Le Noury et al., 2008; MacFarlane et al.,
2004; Mukherjee et al., 1996; Okumura et al., 2010; Philippe
et al., 2005; Reist et al., 2007; Taylor et al., 2005; Tsan et al.,
2012). Okumura et al. (2010) found that the risk of being on FGA
antipsychotics doubled among patients with diabetes. Philippe
et al. (2005) reported that morbidity rates were higher in women
than men (3.4% vs. 1.6%), and it was only women who had a
significantly raised standard morbidity ratio. Taylor et al. (2005)
noted a diagnosis of type 2 diabetes was associated with increasing age. MacFarlane et al. (2004) found a cross-sectional prevalence of 8.6% (women 13%, men 8%). Mukherjee et al. (1996)
found no significant difference in prevalence between gender,
while Falissard et al. (2011) reported a higher prevalence in those
taking FGA compared with SGA (31% vs. 28%). Fernandez et al.
(2004) reported that long-term low-dose clozapine did not
increase the risk for developing diabetes mellitus. One of the
highest scoring studies based on our quality analysis scale, a
9-year prospective cohort study of 3470 patients by Philippe
et al. (2005), documented the rise of the prevalence of diabetes

over time, from a prevalence of 2.2% at inclusion to 5%, with the
prevalence of diabetes in the schizophrenia cohort reported to be
higher than that of the general population at all time-points.

Dyslipidaemia. Hanssens et al. (2007) adopted the SCORE criteria for diagnosing dyslipidaemia. Antipsychotic treatment was
associated with dyslipidaemia rates between 15–53% (Hägg
et al., 2006; Hanssens et al., 2007; Jerrell et al., 2010; Mackin
et al., 2007a; Saari et al., 2004; Tsan et al., 2012). Mackin et al.
(2007a) found prevalence rates of 53% and 31% for elevated triglycerides and cholesterol, respectively, in their study of monitoring practices. In a large-scale retrospective cohort study by
Saari et al. (2004) of 5654 unselected Northern Finland 1966
birth cohort, the risk of dyslipidaemia in individuals treated with
antipsychotic medications was further shown by regression analysis to be 2.8 for hypercholesterolaemia, 2.3 for hypertriglyceridaemia and 1.6 for high LDL cholesterol.

Cardiovascular effects. Four studies (Hägg et al., 2006; Jerrell
et al., 2010; Kelly et al., 2010; Tsan et al., 2012) found rates of
16–49% for hypertension, while three studies (Jerrell et al.,
2010; Mackin and Young, 2005; Muzyk et al., 2012) documented a prevalence range of 3–52% for QTc prolongation or
arrhythmias. Jerrell et al. (2010) reported rates for elevated
blood pressure that were higher for patients on ziprasidone.
Kelly et al. (2010) revealed cardiovascular mortality in patients
aged below 55 to be 1%, whereas patients over 55 had a cardiovascular mortality of 8.5% with clozapine and 3.6% with risperidone at 5 years. Mackin and Young (2005) observed a trend
towards an age-related lower QTc interval with antipsychotic
polypharmacy.
Interestingly, Jerrell and McIntyre (2007) noted no link
between antipsychotic use and cerebrovascular problems. They
did report rates of 19.7% for hypertension, with the risk of cardiomyopathy being significantly lower for aripiprazole but significantly higher for those on ziprasidone compared with
first-generation or conventional antipsychotics.

Comparing FGA and SGA side effect profile
The data is somewhat limited as many of the included articles do
not separate their findings by antipsychotic category. However,
Brooks et al. (2011) reported a higher prevalence of dry mouth,
tremor, sedation, sexual dysfunction, constipation in patients on
SGA polytherapy compared with those on monotherapy.
Clozapine is the only licensed antipsychotic for treatmentresistant schizophrenia (SIGN guideline 131, 2013), and its
superior efficacy has been shown in numerous studies,
although this is balanced by a serious adverse effect profile
(Farooq and Taylor, 2011). In our review the prevalence of
AEs for clozapine is mentioned in eight articles (Bai et al.,
2009, 2011; Bushe et al., 2008; Fernandez et al., 2004; Gautam
and Meena, 2011; Hägg et al., 2006; Kelly et al., 2010; Schorr
et al., 2009). The prevalence of metabolic syndrome in patients
taking clozapine was reported to be 28–48% in four reviews
(Bai et al., 2009, 2011; Gautam and Meena, 2011; Hägg et al.,
2006), while Schorr et al. (2009) concluded that patients who
had metabolic syndrome were more likely to be on clozapine
and polytherapy. There are negative associations as well.
Fernandez et al. (2004) found an 18% prevalence of type 2
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diabetes in their cohort of geriatric patients on long-term
clozapine, but concluded that this prevalence rate did not
differ significantly from the general population. With regards
to cardiovascular disease, Kelly et al. (2010) found that
cardiovascular mortality did not differ significantly in participants started on clozapine (n=1084) compared with those
initiated on risperidone (n=602) over 8–10 years follow-up,
and Bushe et al. (2008) found no association between hyperprolactinaemia and clozapine.

Management
Seven original studies (Attux et al., 2011; Hanssens et al., 2007;
Haupt et al., 2009; Mackin et al., 2007a,b; Morrato et al., 2008;
Tsan et al., 2012) addressed the management of adverse
antipsychotic side effects. Three papers (Haupt et al., 2009;
Mackin et al., 2007a; Morrato et al., 2008) also reported varying
degrees of baseline monitoring for glucose and lipids, ranging
from 0% to 10.5% for lipids and between 17% and 50% for
baseline glucose monitoring. Baseline testing increased modestly
with SGA initiation and where there was pre-existing diabetes or
dyslipidaemia (Morrato et al., 2008).
With regards to managing antipsychotic AEs, five papers
reported on pharmacological and non-pharmacological
interventions:
1.

2.

3.

4.

5.

Hanssens et al. (2007) found that statin therapy was
associated with a significant decrease in triglycerides
and total cholesterol.
In their study of veterans with schizophrenia, Tsan et al.
(2012) noted that most veterans were receiving cardiovascular care (67–76%), hepatic and renal function
assays (79–84%) and psychiatry consults (66–82%).
This was related to a high baseline prevalence of hypertension (43%) and diabetes mellitus (23%).
Attux et al. (2011), one of the highest scoring studies
based on quality analysis, examined the effectiveness of
a non-pharmacological intervention called the Wellness
Programme which involved a combination of physical
exercise, diet planning and group therapy targeted at
mental wellness over 12 weeks. Significant weight loss
(mean weight difference: 0.41) and significant BMI
reduction (0.13) was achieved. They also found that
there was a significant increase in proportion of patients
undertaking physical activity after the intervention
(71%).
Mackin et al. (2007a) reported that although prevalence
rates were 53% for hypertriglyceridaemia and 31% for
hypercholesterolaemia; only 7% were receiving lipidlowering therapy. BMI and waist circumference had
significantly increased at follow-up. They also reported
that monitoring was poor, with no measures of adiposity,
and over a half not having blood glucose or lipid
monitoring during follow-up.
A separate study by Mackin et al. (2007b) noted that
only 31% of high-risk patients were receiving prophylactic lipid-lowering therapy, and that 60% of patients
were not receiving antihypertensive medications compared with 77% of controls.

Table 2 summarises the findings in adults.

Discussion
Prevalence of antipsychotic adverse effects
We have found that adverse antipsychotic effects are common
and diverse. Antipsychotic polypharmacy was associated with
increasing range of AEs (Gautam and Meena, 2011; Jerrell et al.,
2008; Mackin et al., 2007a; McIntyre and Jerrell, 2008), and a
longer duration of treatment was also associated with more
severe long-term side effects such as diabetes and metabolic syndrome (Curtis et al., 2011; Taylor et al., 2005). There did not
appear to be any major difference in the patterns and severity of
antipsychotic AEs experienced by children and adults, but the
data are limited and there are no direct comparisons.
The most frequently reported or observed antipsychotic side
effects identified were sexual dysfunction, metabolic problems and
weight gain. We found that up to 59% of male patients reported
sexual dysfunction. Two studies (Falissard et al., 2011; Okumura
et al., 2010) reported a higher rate of AEs with older FGA, whereas
clozapine was more strongly associated (Bai et al., 2011; Hägg
et al., 2006; Schorr et al., 2009) with metabolic syndrome than
other antipsychotics, and olanzapine was associated with the
largest weight gain in three studies (Ahmer et al., 2008; Gautam
and Meena, 2011; Iqbal et al., 2011). The association between
olanzapine and the most weight gain, and clozapine with metabolic
syndrome, is consistent with the findings of a head-to-head
meta-analysis by Rummel-Kluge et al. (2010), where olanzapine
and clozapine showed the most elevation of weight, cholesterol
and glucose. Rummel-Kluge also commented that olanzapine
caused the most cholesterol elevation, and this was reflected in our
review. These findings are also replicated by Leucht et al. (2013),
who that noted olanzapine, followed by zotepine and clozapine
were associated with highest weight gain. More longitudinal
studies of adequate duration are required to assess the distribution
and pattern of antipsychotic-related weight gain.
Leucht et al. (2009b) found a lower prevalence of sedation in
SGAs compared with low-potency FGAs with the exception of
clozapine and risperidone, and this finding is replicated again in
Leucht et al. (2013), where clozapine was noted to be associated
with the highest prevalence of sedation. Three studies meeting our
inclusion criteria described the highest prevalence of sedation
among children occurring with ziprasidone, quetiapine and antipsychotic polypharmacy (Brooks et al., 2011; Jerrell et al., 2008;
McIntyre and Jerrell, 2008). Our findings of the prevalence of EPS
and dyskinesia are also reflect meta-analytic results from Leucht
et al. (2012), where 2% of patients developed dyskinesia and 24%
of patients were receiving antiparkinsonian medication for AEs.
Aripiprazole and ziprasidone have been linked with a low
prevalence of weight gain and dyslipidaemia (Khanna et al.,
2013; Barak et al., 2011) but a meta-analysis of RCTs by Leucht
et al. (2013) found that their adverse effect profiles for EPS and
sedation were not significantly different to first-generation or
conventional antipsychotics. We found that aripiprazole may
have a lower risk of associated cardiomyopathy while ziprasidone use was linked to a significantly increased risk of developing hypertension, cardiomyopathy and sedation (Jerrell and
McIntyre, 2007). This increased association of ziprasidone with
sedation was also noted by Leucht et al. (2013), where an odds
ratio of 3.8 was reported. With regards to cardiovascular effects,
Leucht et al. (2013) also found that aripiprazole had a lower
rate of QTc prolongation compared with ziprasidone. This is in
keeping with our findings as mentioned above.
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3 Bushe and Shaw, 2007; Bushe et al., 2008;
Doknic et al., 2011

9 Bai et al., 2009, 2011; Falissard et al., 2011;
Gautam and Meena, 2011; Hägg et al., 2006;
Krane-Gartiser et al., 2011; Mackin et al. 2007a;
Philippe et al., 2005; Tsan et al., 2012

8 Khazaal et al., 2006; Ahmer et al., 2008; Curtis
et al., 2011; Hägg et al., 2006; Homel et al.,
2002; Jerrell et al., 2010; Reist et al., 2007; Tsan
et al., 2012
12 Banta et al., 2009; Falissard et al., 2011;
Fernandez et al., 2004; Jerrell et al., 2010; Le
Noury et al., 2008; MacFarlane et al., 2004;
Mackin et al., 2007a; Mukherjee et al., 1996;
Okomura et al., 2010; Reist et al., 2007; Taylor
et al., 2005; Tsan et al., 2012
6 Hägg et al., 2006;
Hanssens et al., 2007; Jerrell et al., 2010; Mackin
et al., 2007b; Saari et al., 2004; Tsan et al., 2012
7 Hägg et al., 2006; Jerrell et al., 2010; Jerrell
and McIntyre, 2007; Kelly et al., 2010; Mackin
and Young, 2005; Muzyk et al., 2012; Tsan et al.,
2012

High prolactin

Metabolic
syndrome

Weight gain/
obesity
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Cardiovascular
effects

Dyslipidaemia

Type 2
Diabetes

1 Brooks et al., 2011
3 Bobes et al.,2003; Fujii et al., 2010; Khawaja,
2005

Sedation
Sexual
dysfunction

Gender has no association with
diabetes.

Nil.

No link between antipsychotic usage
and cerebrovascular conditions. The
odds of developing cardiomyopathy
were significantly lower for aripiprazole
relative to conventional
antipsychotics.

All studies showed an association between antipsychotic use and
dyslipidaemia. Prevalence ranged from 15–53% (average 32%).
4 studies found prevalence of hypertension 16–49%, and prevalence of QTc
prolongation/ arrhythmias to be 3–12%. QTc prolongation was associated
with age, however not with antipsychotic polypharmacy. Ziprasidone was
associated with a higher prevalence of elevated BP/hypertension in one
study.

Nil.

No association found with clozapine.
Bone mass density differences were
lower at spine but did not reach a
significant level.
No association with gender. No
interventions shown to significantly
alter the chance of developing or
reversing metabolic syndrome yet.

Prevalence of diabetes ranged between 2-28% and diagnosis was
significantly associated with age or treatment with the overall drug.

Associations were found with age, marital status, education level, executive
jobs, diagnosis of schizophrenia, duration of illness and family history of
diabetes and hypertension. Prevalence rates ranged between 23–50%.
Clozapine was associated with higher prevalence in four studies and
olanzapine with higher incidence compared with other antipsychotics
in two studies. No association with gender.
Prevalence ranged from 6–55% (average 30%) with olanzapine being
associated with the most weight gain. Duration and genetic factors
may be associated with antipsychotics related high BMI.

No association between prevalence and
type of antipsychotic or anticholinergic
treatment. No correlation between
prevalence of akathisia and gender.

Prevalence reported 1–6% for akathisia; 7–60% for tardive dyskinesia (TD);
26% for parkinsonism; and 32% for catatonia. Prevalence increases with
age, but not correlated with gender, antipsychotic regime or anticholinergic
treatment. The severity of TD was associated with age and akathisia but
not parkinsonism.
SGA polytherapy associated with increased odds of sedation (NNH=8).
Prevalence ranged from 29–49% for women and 45–59% for men. SGA
polytherapy associated with higher prevalence of sexual dysfunction
(NNH=8). Frequency was elevated & dose related with haloperidol,
risperidone and olanzapine.
Prevalence rates were 47–52% for women and 26–38% for men, overall
prevalence of 33% reported in one study. Amisulpride associated with the
highest prevalence (89%) in one study.

6 Byne et al., 1998; Chong et al., 2003; Kobylecki
et al., 2009; Leung et al., 2003; Van Harten
et al., 2006; Woods et al., 2010

Extrapyramidal
symptoms
(EPS)

Nil
No association with monotherapy
groups.

Negative associations

Main findings & positive associations

Number of studies

Adverse effect

Table 2. Summary of main findings in adults.
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For the majority of the adverse effect categories we found no
clear differences in prevalence by gender, but two categories
demonstrated gender-specific patterns. Women more often experienced hyperprolactinaemia, including prolactin levels over
2000 mIU, and sexual dysfunction including low libido has been
linked to high prolactin levels, so it is interesting that the reported
prevalence of sexual dysfunction was higher in men (45–59%)
than women (29–49%). It is possible that non-medication related
factors may lead to sexual dysfunction. The papers reporting
sexual dysfunction also did not use standardisation or age-related
healthy controls, which may adversely affect the findings.
Regarding the effect of pharmacogenetics on antipsychotic
side effects, two of our studies (Chagnon et al., 2007; Kobylecki
et al., 2009) demonstrated the interesting interaction between
gene variants and the prevalence of antipsychotic side effects,
namely tardive dyskinesia and obesity. With regards to tardive
dyskinesia and EPS, Zhang and Malhotra (2011) in their review
found these two side effects to be associated with the poor metaboliser genotype of the enzyme CYP2D6. In our review, EPS or
tardive dyskinesia were found to be more frequent with patients
with cytochrome P450 enzyme CYP2D6 poor metaboliser genotype (Kobylecki et al., 2009). For weight gain/obesity, Lencz and
Malhotra (2009) report an association between weight gain and
the promoter region polymorphism, -759 T/C (rs3813929), in the
HTR2C gene (on the X chromosome). In our review however,
Chagnon et al. (2007) – a high-quality study according to our
scale – concluded that the common allele of PMCH rs797379
may be associated with higher BMI in olanzapine-treated schizophrenic patients.

Limitations and recommendations

The management of antipsychotic side
effects

It is remarkable that despite the frequent use – both on-licence
and ‘off-label’ – of antipsychotics, the scientific study of their
AEs has been neglected. The most commonly occurring antipsychotic AEs, in just over half of those receiving antipsychotics according to this review, are sexual dysfunction and weight
gain, with significant implications for medication adherence.
Antipsychotic polypharmacy – a common clinical practice
(Barnes and Paton, 2011) – appears to exacerbate the AE
burden. Kendall (2011) has already noted the false dawn of
therapeutic optimism that arose with the introduction of
second-generation or ‘atypical’ antipsychotics, and our
findings confirm that the AE profiles of the newer antipsychotics are as worrying as the older equivalents for the patient’s
long-term physical health. The rates of documented baseline
monitoring are also disappointing, and the evidence base for
management strategies needs strengthening. The concerns
regarding the premature mortality of those with serious mental
disorder (Ajetunmobi et al., 2013; Royal College of
Psychiatrists, 2012) coupled with the documented underrecognition and under-treatment of the physical health of this
population (Laursen et al., 2013; Mackin et al., 2007a, 2007b;
Smith et al., 2013) reinforce the need to prioritise this area of
study. It is also hoped that this review will provide clinicians
with an overview of adverse antipsychotic side effects across
all systems, and to encourage clinicians to adhere to/improve
monitoring guidelines, for example by using a validated
antipsychotic side effect scales such as the Glasgow
Antipsychotic Side-effect Scale (Waddell and Taylor, 2008).

From the seven studies included here, the majority reported
baseline measures for testing and follow-up instead of direct
management of AEs. Five of the seven studies which addressed
baseline testing and follow-up monitoring revealed disappointing levels as low as 0% compliance with monitoring, despite
guideline recommendations. All the papers addressing baseline
testing only identified baseline testing for lipids and glucose,
while the most common and potentially most distressing
adverse effect, namely sexual dysfunction, was not examined
with potentially significant implications on patient adherence.
While both pharmacological (Hanssens et al., 2007) and nonpharmacological interventions (Attux et al., 2011) are shown
to be effective in symptomatic control of antipsychotic AEs,
Mackin et al. (2007a) found that only 7% of patients were
receiving lipid-lowering therapy, while Tsan et al. (2012) noted
high rates (67–76%) of general cardiovascular care in a group
of veterans with schizophrenia. Mackin et al. (2007b) reported
that only 31% of high-risk patients on antipsychotics were on
prophylactic lipid-lowering therapy. These findings show that
while geographic variations and local guidelines may affect
management strategies for AEs, the prevention and management of AEs should be given more emphasis. Further practical
details on managing the AEs of antipsychotics are best found
in recent guidelines such as SIGN 131 (2013) or Maudsley
(Taylor et al., 2012).

We did not attempt to perform a meta-analysis, as differing study
designs of studies included in this systematic review mean that
not all data are amenable to meta-analysis. We only reviewed
papers that were published in English. Quality analysis of the
papers was carried out and the six papers that scored highest are
summarised in the supplementary data, but many studies were
limited by a lack of healthy age and gender-matched control populations and small sample sizes. We therefore recommend the
following be considered in the future:
•

•
•

Prospective observational studies of adverse antipsychotic side effects with long-term follow-up (over 2
years). We suggest these studies include quality of life
assessments attempting to specifically examine the
impact of antipsychotic side effects on the daily lives of
patients. This will hopefully guide practical management
strategies.
RCTs assessing the effectiveness of management strategies for antipsychotic side effects. This would provide a
stronger basis for national and international guidelines.
Long-term clinical trials on first-episode psychosis samples, with baseline monitoring and assessment of side
effects at a fixed endpoints throughout treatment (e.g. 2
years or more) to enable accurate monitoring of AEs over
time.

Conclusions

Downloaded from jop.sagepub.com by guest on December 17, 2014

9

Young et al.
Declaration of Conflicting Interests
The authors declared the following potential conflicts of interest with
respect to the research, authorship, and/or publication of this article: SY
has no conflict of interest to declare. MT has received lecture or advisory
fees from Endo, Janssen, Lundbeck, and Roche in the last 3 years. SL has
received educational and advisory fees from Janssen and Roche, as well
as research funding from Pfizer, in the last three years.

Funding
The authors received no financial support for the research, authorship,
and/or publication of this article.

References
Ahmer S, Khan RA and Iqbal SP (2008) Association between antipsychotics and weight gain among psychiatric outpatients in Pakistan: A
retrospective cohort study. Ann Gen Psychiatry 7: 12.
Ajetunmobi O, Taylor M, Stockton D, et al. (2013) Early death in those
previously hospitalised for mental healthcare in Scotland: A nationwide cohort study, 1986–2010. BMJ Open 3: e002768.
Attux C, Martini LC, Araújo CM, et al. (2011) The effectiveness of a
non-pharmacological intervention for weight gain management in
severe mental disorders: Results from a national multicentric study.
Rev Bras Psiquiatr 33: 117–121.
Bai YM, Chen TT, Yang WS, et al. (2009) Association of adiponectin
and metabolic syndrome among patients taking atypical antipsychotics for schizophrenia: A cohort study. Schizophr Res 111: 1–8.
Bai YM, Lin CC, Chen JY, et al. (2011) Association of weight gain and
metabolic syndrome in patients taking clozapine: An 8-year cohort
study. J Clin Psychiatry 72: 751–756.
Banta JE, Morrato EH, Lee SW, et al. (2009) Retrospective analysis of
diabetes care in California Medicaid patients with mental illness. J
Gen Intern Med 24: 802–808.
Barak Y and Aizenberg D (2011) Switching to aripiprazole as a strategy for weight reduction: A meta-analysis in patients suffering from
schizophrenia. J Obes 2011: 898013.
Barnes TRE and Paton C (2011) Antipsychotic polypharmacy in schizophrenia: Benefits and risks. CNS Drugs 25: 383–399.
Bobes J, Garc A-Portilla MP, Rejas J, et al. (2003) Frequency of sexual
dysfunction and other reproductive side-effects in patients with schizophrenia treated with risperidone, olanzapine, quetiapine, or haloperidol: The results of the EIRE study. J Sex Marital Ther 29: 125–147.
Brooks JO 3rd, Goldberg JF, Ketter TA, et al. (2011) Safety and tolerability associated with second-generation antipsychotic polytherapy in
bipolar disorder: Findings from the Systematic Treatment Enhancement Program for Bipolar Disorder. J Clin Psychiatry 72: 240–247.
Bushe C and Shaw M (2007) Prevalence of hyperprolactinaemia in a
naturalistic cohort of schizophrenia and bipolar outpatients during
treatment with typical and atypical antipsychotics. J Psychopharmacol 21: 768–773.
Bushe C, Yeomans D, Floyd T, et al. (2008) Categorical prevalence and
severity of hyperprolactinaemia in two UK cohorts of patients with
severe mental illness during treatment with antipsychotics. J Psychopharmacol 22(2 Suppl): 56–62.
Byne W, White L, Parella M, et al. (1998) Tardive dyskinesia in a chronically institutionalized population of elderly schizophrenic patients:
Prevalence and association with cognitive impairment. Int J Geriatr
Psychiatry 13: 473–479.
Chagnon YC, Bureau A, Gendron D, et al. (2007) Possible association
of the pro-melanin-concentrating hormone gene with a greater body
mass index as a side effect of the antipsychotic olanzapine. Am J Med
Genet B Neuropsychiatr Genet 144: 1063–1069.
Chong SA, Mythily and Remington G (2003) Clinical characteristics
and associated factors in antipsychotic-induced akathisia of Asian
patients with schizophrenia. Schizophr Res 59: 67–71.

Concato J, Shah N and Horwitz RI (2000) Randomized, controlled trials,
observational studies, and the hierarchy of research designs. N Engl
J Med 342: 1887–1892.
Curtis J, Henry C, Watkins A, et al. (2011) Metabolic abnormalities in an
early psychosis service: A retrospective, naturalistic cross-sectional
study. Early Interv Psychiatry 5: 108–114.
Doknic M, Maric NP, Britvic D, et al. (2011) Bone remodeling, bone
mass and weight gain in patients with stabilized schizophrenia in
real-life conditions treated with long-acting injectable risperidone.
Neuroendocrinology 94: 246–254.
Falissard B, Mauri M, Shaw K, et al. (2011) The METEOR study: Frequency of metabolic disorders in patients with schizophrenia. Focus
on first and second generation and level of risk of antipsychotic
drugs. Int Clin Psychopharmacol 26: 291–302.
Farooq S and Taylor M (2011) Clozapine: Dangerous orphan or neglected
friend? Br J Psychiatry 198: 247–249.
Fernandez HH, Friedman JH, Lansang MC, et al. (2004) Diabetes mellitus among parkinsonian patients treated chronically with clozapine.
Parkinsonism Relat Disord 10: 439–441.
Fleischhacker WW, Meise U, Günther V, et al. (1994) Compliance with
antipsychotic drug treatment: Influence of side effects. Acta Psychiatr Scand Suppl 382: 11–15.
Fujii A, Yasui-Furukori N, Sugawara N, et al. (2010) Sexual dysfunction
in Japanese patients with schizophrenia treated with antipsychotics.
Prog Neuropsychopharmacol Biol Psychiatry 34: 288–293.
Gautam S and Meena PS (2011) Drug-emergent metabolic syndrome in
patients with schizophrenia receiving atypical (second-generation)
antipsychotics. Indian J Psychiatry 53: 128–133.
Hägg S, Lindblom Y, Mjörndal T, et al. (2006) High prevalence of
the metabolic syndrome among a Swedish cohort of patients with
schizophrenia. Int Clin Psychopharmacol 21: 93–98.
Hanssens L, De Hert M, Kalnicka D, et al. (2007) Pharmacological treatment of severe dyslipidaemia in patients with schizophrenia. Int Clin
Psychopharmacol 22: 43–49.
Haupt DW, Rosenblatt LC, Kim E, et al. (2009) Prevalence and predictors of lipid and glucose monitoring in commercially insured patients
treated with second-generation antipsychotic agents. Am J Psychiatry 166: 345–353.
Homel P, Casey D and Allison DB (2002) Changes in body mass
index for individuals with and without schizophrenia, 1987–1996.
Schizophr Res 55: 277–284.
Iqbal SP, Khan RA and Ahmer S (2011) Antipsychotic treatment and
weight gain: Does risperidone behave differently in Pakistani psychiatric patients? J Ayub Med Coll Abbottabad 23: 66–69.
Jerrell JM and McIntyre RS (2007) Cerebro- and cardiovascular conditions in adults with schizophrenia treated with antipsychotic medications. Hum Psychopharmacol 22: 361–364.
Jerrell JM and McIntyre RS (2008) Adverse events in children and adolescents treated with antipsychotic medications. Hum Psychopharmacol 23: 283–290.
Jerrell JM, Hwang TL and Livingston TS (2008) Neurological adverse
events associated with antipsychotic treatment in children and adolescents. J Child Neurol 23: 1392–1399.
Jerrell JM, McIntyre RS and Tripathi A (2010) Incidence and costs of cardiometabolic conditions in patients with schizophrenia treated with
antipsychotic medications. Clin Schizophr Relat Psychoses 4: 161–168.
Kelly DL, McMahon RP, Liu F, et al. (2010) Cardiovascular disease
mortality in patients with chronic schizophrenia treated with clozapine: A retrospective cohort study. J Clin Psychiatry 71: 304–311.
Kendall T (2011) The rise and fall of the atypical antipsychotics. Br J
Psychiatry 199: 266–268.
Khanna P, Komossa K, Rummel-Kluge C, et al. (2013) Aripiprazole versus other atypical antipsychotics for schizophrenia. Cochrane Database Syst Rev 2: CD006569.
Khawaja MY (2005) Sexual dysfunction in male patients taking antipsychotics. J Ayub Med Coll Abbottabad 17: 73–75.

Downloaded from jop.sagepub.com by guest on December 17, 2014

10

Journal of Psychopharmacology

Khazaal Y, Frésard E, Zimmermann G, et al. (2006) Eating and weight
related cognitions in people with schizophrenia: A case control
study. Clin Pract Epidemiol Ment Health 2: 29.
Kobylecki CJ, Jakobsen KD, Hansen T, et al. (2009) CYP2D6 genotype
predicts antipsychotic side effects in schizophrenia inpatients: A retrospective matched case-control study. Neuropsychobiology 59: 222–226.
Krane-Gartiser K, Breum L, Glümrr C, et al. (2011) Prevalence of the
metabolic syndrome in Danish psychiatric outpatients treated with
antipsychotics. Nord J Psychiatry 65: 345–352.
Lambert M, Conus P, Eide P, et al. (2004) Impact of present and past
antipsychotic side effects on attitude toward typical antipsychotic
treatment and adherence. Eur Psychiatry 19: 415–422.
Laursen TM, Wahlbeck K, Hällgren J, et al. ( 2013) Life expectancy and
death by diseases of the circulatory system in patients with bipolar disorder or schizophrenia in the Nordic countries. PLoS One 8: e67133.
Le Noury J, Khan A, Harris M, et al. (2008) The incidence and prevalence of diabetes in patients with serious mental illness in North
West Wales: Two cohorts, 1875–1924 & 1994–2006 compared.
BMC Psychiatry 8: 67.
Lencz T and Malhotra AK (2009) Pharmacogenetics of antipsychoticinduced side effects. Dialogues Clin Neurosci 11: 405–415.
Leucht S, Arbter D, Engel RR, et al. (2009a) How effective are secondgeneration antipsychotic drugs? A meta-analysis of placebo-controlled trials. Mol Psychiatry 14: 429–447.
Leucht S, Cipriani A, Spineli L, et al. (2013) Comparative efficacy and
tolerability of 15 antipsychotic drugs in schizophrenia: A multipletreatments meta-analysis. Lancet 382: 951–962.
Leucht S, Corves C, Arbter D, et al. (2009b) Second-generation versus
first-generation antipsychotic drugs for schizophrenia: A meta-analysis. Lancet 373: 31–41.
Leucht S, Tardy M, Komossa K, et al. (2012) Antipsychotic drugs versus
placebo for relapse prevention in schizophrenia: A systematic review
and meta-analysis. Lancet 379: 2063–2071.
Leung SK, Ungvari GS, Ng FS, et al. (2003) Tardive dyskinesia in Chinese inpatients with chronic schizophrenia. Prog Neuropsychopharmacol Biol Psychiatry 27: 1029–1035.
Lewis R (1998) Typical and atypical antipsychotics in adolescent schizophrenia: Efficacy, tolerability, and differential sensitivity to extrapyramidal symptoms. Can J Psychiatry 43: 596–604.
MacFarlane IA, Gill GV, Finnegan D, et al. (2004) Diabetes in a high
secure hospital. Postgrad Med J 80: 35–37.
Mackin P and Young AH (2005) QTc interval measurement and metabolic
parameters in psychiatric patients taking typical or atypical antipsychotic drugs: A preliminary study. J Clin Psychiatry 66: 1386–1391.
Mackin P, Bishop DR and Watkinson HM. (2007a) A prospective study
of monitoring practices for metabolic disease in antipsychotic-treated
community psychiatric patients. BMC Psychiatry 7: 28.
Mackin P, Bishop D, Watkinson H, et al. (2007b) Metabolic disease and
cardiovascular risk in people treated with antipsychotics in the community. Br J Psychiatry 191: 23–29.
McCann TV, Clark E and Lu S (2009) Subjective side effects of antipsychotics and medication adherence in people with schizophrenia. J
Adv Nurs 65: 534–543.
McIntyre RS and Jerrell JM (2008) Metabolic and cardiovascular adverse
events associated with antipsychotic treatment in children and adolescents. Arch Pediatr Adolesc Med 162: 929–935.
Morrato EH, Newcomer JW, Allen RR, et al. (2008) Prevalence of baseline serum glucose and lipid testing in users of second-generation
antipsychotic drugs: A retrospective, population-based study of
Medicaid claims data. J Clin Psychiatry 69: 316–322.
Mukherjee S, Decina P, Bocola V, et al. (1996) Diabetes mellitus in
schizophrenic patients. Compr Psychiatry 37: 68–73.
Muzyk AJ, Rayfield A, Revollo JY, et al. (2012) Examination of baseline risk factors for QTc interval prolongation in patients prescribed
intravenous haloperidol. Drug Saf 35: 547–553.

Okumura Y, Ito H, Kobayashi M, et al. (2010) Prevalence of diabetes and
antipsychotic prescription patterns in patients with schizophrenia: A
nationwide retrospective cohort study. Schizophr Res 119: 145–152.
Pallava A, Chadda RK, Sood M, et al. (2012) Metabolic syndrome in
schizophrenia: A comparative study of antipsychotic-free/naïve and
antipsychotic-treated patients from India. Nord J Psychiatry 66:
215–221.
Patel NC, Hariparsad M, Matias-Akthar M, et al. (2007) Body mass
indexes and lipid profiles in hospitalized children and adolescents
exposed to atypical antipsychotics. J Child Adolesc Psychopharmacol 17: 303–311.
Philippe A, Vaiva G and Casadebaig F (2005) Data on diabetes from the
French cohort study in schizophrenia. Eur Psychiatry 20(Suppl 4):
S340–S344.
Reist C, Mintz J, Albers LJ, et al. (2007) Second-generation antipsychotic exposure and metabolic-related disorders in patients with
schizophrenia: An observational pharmacoepidemiology study from
1988 to 2002. J Clin Psychopharmacol 27: 46–51.
Royal College of Psychiatrists (2012) National Audit of Schizophrenia.
Report of the National Audit of Schizophrenia 2012. Royal College
of Psychiatrists.
Rummel-Kluge C, Komossa K, Schwarz S, et al. (2010) Head-to-head
comparisons of metabolic side effects of second generation antipsychotics in the treatment of schizophrenia: A systematic review and
meta-analysis. Schizophr Res 123: 225–233.
Saari K, Koponen H, Laitinen J, et al. (2004) Hyperlipidemia in persons
using antipsychotic medication: A general population-based birth
cohort study. J Clin Psychiatry 65: 547–550.
Schorr SG, Slooff CJ, Bruggeman R, et al. (2009) The incidence of metabolic syndrome and its reversal in a cohort of schizophrenic patients
followed for one year. J Psychiatr Res 43: 1106–1111.
SIGN 131 (2013) Management of schizophrenia. Available at: www.
sign.ac.uk.
Smith DJ, Langan J, McLean G, et al. (2013) Schizophrenia is associated
with excess multiple physical-health comorbidities but low levels
of recorded cardiovascular disease in primary care: Cross-sectional
study. BMJ Open 3: e002808.
Taylor D, Paton C and Kapur S (2012) Maudsley Prescribing Guidelines
in Psychiatry, 11th ed. Wiley Blackwell.
Taylor M, Shajahan P and Lawrie S (2008) Comparing the use and discontinuation of antipsychotics in clinical practice – an observational
study. J Clin Psychiatry 69: 240–245.
Taylor D, Young C, Mohamed R, et al. (2005) Undiagnosed impaired
fasting glucose and diabetes mellitus amongst inpatients receiving
antipsychotic drugs. J Psychopharmacol 19: 182–186.
Tsan JY, Stock EM, Gonzalez JM, et al. (2012) Mortality and guidelineconcordant care for older patients with schizophrenia: A retrospective longitudinal study. BMC Med 10: 147.
van Harten PN, Hoek HW, Matroos GE, et al. (2006) Incidence of
tardive dyskinesia and tardive dystonia in African Caribbean
patients on long-term antipsychotic treatment: The Curaçao
extrapyramidal syndromes study V. J Clin Psychiatry 67: 1920–
1927.
Waddell L and Taylor M (2008) A new self-rating scale for detecting
atypical or second-generation antipsychotic side effects. J Psychopharmacol 22: 238–243.
Whitaker A and Rao U (1992) Neuroleptics in pediatric psychiatry. Psychiatr Clin North Am 15: 24376.
Woods SW, Morgenstern H, Saksa JR, et al. (2010) Incidence of tardive dyskinesia with atypical versus conventional antipsychotic
medications: A prospective cohort study. J Clin Psychiatry 71:
463–474.
Zhang JP and Malhotra AK (2011) Pharmacogenetics and antipsychotics:
Therapeutic efficacy and side effects prediction. Expert Opin Drug
Metab Toxicol 7: 9–37.

Downloaded from jop.sagepub.com by guest on December 17, 2014

