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Abstract
Introduction Acute akathisia is a neuropsychiatric syndrome
with a negative effect on illness outcome. Its incidence in
patients treated with antipsychotics has shown to be highly
variable across studies.
Objectives Our goals were to investigate prevalence, risk fac-
tors for the development of acute akathisia, and differences in
incidence between antipsychotics in a sample of 493 first ep-
isode non-affective psychosis patients.
Methods This is a pooled analysis of three prospective, ran-
domized, flexible-dose, and open-label clinical trials. Patients
were randomized assigned to different arms of treatment (hal-
operidol, quetiapine, olanzapine, ziprasidone, risperidone, or
aripiprazole). Akathisia was determined using the Barnes
Akathisia Scale at 6 weeks after antipsychotic initialization.
Univariate analyses were performed to identify demographic,
biochemical, substance use, clinical, and treatment-related

predictors of acute akathisia. Considering these results, a pre-
dictive model based of a subsample of 132 patients was con-
structed with akathisia as the dependent variable.
Results The overall incidence of akathisia was 19.5%. No
differences in demographic, biochemical, substance use, and
clinical variables were found. Significant incidence differ-
ences between antipsychotics were observed (Χ2 = 68.21,
p = 0.000): haloperidol (57%), risperidone (20%), aripiprazole
(18.2%), ziprasidone (17.2%), olanzapine (3.6%), and
quetiapine (3.5%). The predictive model showed that the type
of antipsychotic (OR = 21.3, p = 0.000), need for hospitaliza-
tion (OR = 2.6, p = 0.05), and BPRS total score at baseline
(OR = 1.05, p = 0.03) may help to predict akathisia
emergence.
Conclusions Among second generation antipsychotics, only
olanzapine and quetiapine should be considered as akathisia-
sparing drugs. The type of antipsychotic, having been hospi-
talized, and a more severe symptomatology at intake seem to
predict the development of acute akathisia.
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Introduction

Acute akathisia is a neuropsychiatric syndrome consisting
of a combination of subjective and objective psychomotor
restlessness (Sachdev 1995) that usually emerges a few days
or weeks after starting or raising the dose of antipsychotic
medications or after reducing the dose of drugs used to treat
extrapyramidal symptoms (Miller et al. 1997; Espi-Forcen
et al. 2016). In clinical practice, it is underdiagnosed be-
cause of the difficulty in identifying the subjective
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symptoms (Hirose 2003). Several lines of evidence suggest
that akathisia may be associated to a low or high activity of
dopaminergic projections from the midbrain to the ventral
(nucleus accumbens) or dorsal striatum (Loonen and Stahl
2011, Stahl 2013), producing an imbalance between dopa-
mine and acetylcholine in the striatum (Stahl 2013).

The prevalence of akathisia in patients treated with antipsy-
chotics is highly variable across different studies. It has been
described that the prevalence of akathisia is approximately
25% in individuals on first generation antipsychotics (FGA)
(Miller et al. 1997; Berna et al. 2015), whereas a recent study
carried out in routine clinical practice reported a lower preva-
lence (18.5%) in patients taking second generation antipsy-
chotics (SGA) (Berna et al. 2015).

Acute akathisia may have a negative impact on clinical
outcome. It is associated to higher levels of anxiety (Hansen
2001; Kim and Byun 2010), discomfort, and dysphoria, and
may increase the risk of suicide (Cematbasoglu et al. 2001;
Hansen 2001; Seemüller et al. 2012) and worsen the course of
psychosis (Mathews et al. 2005; Caseiro et al. 2012), partly
because it is associated with dropping out of treatment
(Berardi et al. 2000). Hence, the ability to predict its emer-
gence could be of important clinical interest especially in first
episode psychosis (FEP), as akathisia usually emerges during
the first weeks following the onset of treatment. The influ-
ences of clinical or demographic factors predisposing patients
to the development of acute akathisia remain unsolved.
Whereas past studies indicate that neither age nor gender sig-
nificantly influenced the prevalence of akathisia (Miller et al.
1997; Chong et al. 2002), there seems to be evidence of an
association between this syndrome and a prior presence of
substance abuse, especially cocaine (Maat et al. 2008;
Potvin et al. 2009). Smoking seems to not reduce the symp-
toms of akathisia (De León et al. 2006). The relationship be-
tween akathisia and a measurable deficit in body iron stores
has been studied with unequal findings (Barnes et al. 1992;
Soni et al. 1993; Hofmann et al. 2000; Kuloglu et al. 2003;
Cotter and O’Keeffe 2007). The available data regarding the
association of akathisia with other risk factors, such as cogni-
tive dysfunction (Kim and Byun 2007), duration of illness
(Hansen et al. 2013), or acculturation (Sundram et al. 2008),
are inconclusive. Respecting the risk of developing akathisia
with specific antipsychotics, two systematic reviews suggest
that SGAs are more benign that FGAs (Haddad et al. 2012;
Zhang et al. 2013), whereas differences between individual
SGAs appear to be less clear, in part because of the paucity
of head-to-head comparison studies (Miller et al. 2008; Peluso
et al. 2012; Haddad et al. 2012; Leucht et al. 2013).

Most studies that have studied risk factors for developing
akathisia have been carried out with chronic or institutional-
ized patients, often cross-sectionally and with no relation to
acute psychosis treatment. A few studies to date have com-
pared the risk of acute akathisia among the commonly used

antipsychotics in drug-naïve FEP patients (Green et al. 2006;
Möller et al. 2008; Pappa and Dazzan 2009; Haddad et al.
2012; Amr et al. 2013; Lee et al. 2016). There seems to be a
narrow threshold between the dose needed to reduce positive
symptoms and that for producing akathisia (Robinson et al.
2005). Both high doses and rapidly increasing doses of anti-
psychotic drugs have been related to the development of acute
akathisia (Mathews et al. 2005; Basu and Brar 2006;
Poyurovsky 2010).

The aim of this study is to prospectively investigate the
incidence of acute akathisia at 6 weeks in a large sample of
drug-naïve FEP patients. Analyses will include both the inci-
dence differences between antipsychotics as well as the iden-
tification of risk factors involved in the development of
akathisia.

Methods

Study setting

Data for the present research were obtained from a large epi-
demiological cohort of patients who have been treated in a
longitudinal intervention program of FEP called PAFIP
(Programa de Atención a Fases Iniciales de Psicosis) conduct-
ed at the University Hospital Marqués de Valdecilla in
Cantabria, Spain. The main procedures that are carried out in
this program have been described previously (Pelayo-Terán
et al. 2008). The program was approved by the local institu-
tional review board and informed consent was attained from
patients and their families prior to inclusion.

Subjects

From February 2001 to August 2015, all patients with FEP
were included in PAFIP according to the following
criteria: (1) age between 15 and 60, (2) residency in the
catchment area, (3) experiencing their first episode of psy-
chosis, (4) no prior treatment with antipsychotic medica-
tion or, if previously treated, a total time of adequate an-
tipsychotic treatment shorter than 6 weeks, and (5) DSM-
IV criteria for brief psychotic disorder, schizophreniform
disorder, schizophrenia, schizoaffective disorder, or psy-
chotic disorder not otherwise specified. Patients were ex-
cluded if they met any of the following criteria: (1) DSM-
IV criteria for drug dependence, (2) DSM-IV criteria for
mental retardation, and (3) history of neurological disorder
or brain injury. The diagnoses were confirmed by an ex-
perienced psychiatrist, applying the Structured Clinical
Interview for DSM-IV (SCID-I) 6 months following the
baseline visit.
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Study design

This is a pooled analysis of three different clinical trials
encompassing all first episode patients who were admitted to
PAFIP from 2001 to 2015 (NCT02305823, EudraCT 2013-
005399-16) (Crespo-Facorro et al. 2006, 2014). These three
clinical trials were prospective, randomized, flexible-dose, and
open-label. Patients were randomly assigned to different arms
of treatment (haloperidol, quetiapine, olanzapine, ziprasidone,
risperidone, or aripiprazole) according to the research protocol
of each clinical trial. Out of 541 patients who were initially
included in the pooled analysis, 48 subjects were excluded from
the final analysis since they did not have any post-baseline
akathisia measure (Barnes Akathisia Scale). Therefore, the final
sample consisted of 493 subjects. At intake, all but 36 patients
were antipsychotic naïve. Those patients who were taking an-
tipsychotics at the moment of inclusion into the program
underwent a 5-day washout period before starting treatment.
No patients were diagnosed with akathisia prior to randomiza-
tion. Mean antipsychotic dose expressed as chlorpromazine
equivalent (CPZeq; mg/day) (APA 2013; Wood 2003) was as
follows: haloperidol 3–9 mg/day (150–450 mg/day of chlor-
promazine), risperidone 3–6 mg/day (150–300 mg/day of
chlorpromazine), olanzapine 5–20 mg/day (100–400 mg/day
of chlorpromazine), quetiapine 100–600 mg/day (133.33–
800 mg/day of chlorpromazine), ziprasidone 40–160 mg/day
(66.67–266.67 mg/day of chlorpromazine), and aripiprazole 5–
30mg/day (66,67–400mg/day of chlorpromazine). The study’s
protocol allowed for the use of anticholinergic agents, benzodi-
azepines and antidepressants for clinical reasons.
Anticholinergic medication was never used prophylactically.

Assessments

For the purpose of the present investigation, only the first
6 weeks following the onset of treatment was considered,
since this is the critical period for the onset of acute akathisia.
The scale used to evaluate the presence of akathisia was the
Barnes Akathisia Scale (BAS) (Barnes 1989). The BAS was
designed so that those using it would be directed to look for
the characteristic motor phenomena as well as systematically
probe the subjective aspects of akathisia, including the amount
of discomfort and distress that might be reasonably attributed
to the condition. With the information gained, an overall mea-
sure of severity could be made using the global item (0: ab-
sent, 1: questionable, 2: mild akathisia, 3: moderate akathisia,
4: marked akathisia, and 5: severe akathisia). The use of the
global item for diagnosis of akathisia has proven to have high
inter-rater validity as well as adequate reliability when com-
pared to neurophysiological complementary tests (Barnes
1989; Janno et al. 2005). The diagnoses of akathisia are de-
termined by a score ≥2 on the global item of the BAS (Barnes
1989). In our study, the presence of akathisia was evaluated at

baseline and at 6 weeks following the onset of antipsychotic
treatment. At baseline, all patients had a BAS global score <2;
namely, they did not have neither objective nor subjective
symptoms of akathisia.

With regard to those patients who were taking biperiden
during the follow-up and with a BAS global score of <2 at 6-
week assessment, medical record was reviewed to verify if
they have met DSM-IV criteria for the diagnosis of
neuroleptic-induced akathisia at any point during the follow-
up period. If they met these criteria, they were also considered
as akathisic patients.

Sociodemographic and clinical information were obtained
from patients and their relatives at baseline: age, duration of
untreated illness (DUI), and duration of untreated psychosis
(DUP) were coded as continuous variables, whereas gender,
level of studies, need for hospitalization, and use of substances
of abuse were coded as binary variables. At entry, general
psychopathology was assessed with the Brief Psychiatric
Rating Scale (BPRS) (Flemenbaum and Zimmermann
1973), whereas positive and negative dimensions of psychosis
were measured with the Scale for the Assessment of Positive
Symptoms (SAPS) (Andreasen 1984), and the Scale for the
Assessment of Negative Symptoms (SANS) (Andreasen
1983). Fasting venous blood samples were collected at base-
line, and were analyzed for glycemia, serum iron and copper,
vitamin B12, and folic acid by automated methods.
Antipsychotics and other concomitant treatments were record-
ed during the following 6 weeks.

Statistical analysis

All data were tested for normality (using Shapiro-Wilk test
and normal probability plot) and equality of variances (using
Levene test). Univariate analyses were performed to identify
plausible demographic, clinical, and treatment-related predic-
tors of acute akathisia. Sociodemographic and clinical vari-
ables, as well as the differences between antipsychotics were
analyzed by group (akathisic and non-akathisic) using the chi-
square test. Continuous variables were also analyzed by group
using the t test, W-Wilcoxon, or ANOVA as necessary. A post
hoc pairwise comparison in akathisia rates was established
between groups of antipsychotic drugs, performing repeated
chi-square tests with a Bonferroni correction for multiple
comparisons.

Additionally, a logistic regression model was carried out
with akathisia as the dependent variable. For this part of the
analysis, our sample population was separated into two groups
based on which antipsychotic they received. The variables
introduced as predictors were those with a significance level
equal or lower than 20% in the univariate analysis, those as-
sociated with the severity of the illness at onset, and also those
suggestive of having a role in the development of acute
akathisia. Backward stepwise selection was used to create
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the final model. This procedure performs a sequential exclu-
sion of variables based on p values ≥0.10, which is comple-
mentary with the inclusion of those ≤0.05.

STATA 14.2 was used for statistical analyses. Statistical
tests were two-tailed with a 95% confidence interval.

Results

Sample characteristics

According to the Shapiro-Wilk test and normal probability
plot, all variables followed a normal distribution except for
the DUP. Parametric tests were thus used for all variables
except for DUP, where a non-parametric test was used (W-
Wilcoxon). The Levene test showed equality of variance for
all variables.

Incidence of acute akathisia

Acute akathisia was diagnosed in 96 patients (19.5%) at
6 weeks after randomization. Out of 96 patients, 66
(68.75%) were diagnosed using the BAS at 6 weeks and 30
(31.25%) were patients who were taking biperiden during the
follow-up period, had a BAS global score of <2 at 6-week
assessment, and were diagnosed with acute akathisia because
they had objective or subjective symptoms of akathisia record-
ed in their clinical history.

Differences in sociodemographic and clinical variables

As shown in Table 1, there were no statistically significant
differences between akathisic and non-akathisic patients in
terms of demographic and clinical variables (all ps > 0.1)
nor between the two groups in additional laboratory parame-
ters: serum iron, p = 0.10; glycemia, p = 0.670; serum copper,
p = 0.700; vitamin B12, p = 0.458; and folic acid, p = 0.843.

Comparison between antipsychotic groups

Out of 493 subjects of the entire sample, 143 were initially
randomized to aripiprazole, 125 to risperidone, 58 to
quetiapine, 58 to ziprasidone, 55 to olanzapine, and 54 to
haloperidol. The incidence of akathisia was significantly as-
sociated with the antipsychotic drug at baseline (Χ2 = 68.21;
p = 0.000), as can be seen in Table 2. Prescription rates at
baseline of benzodiazepines (Χ2 = 0.09; p = 0.765), antide-
pressants (Χ2 = 0.27; p = 0.606), and antipsychotic doses
(t = 0.11; p = 0.912) were comparable between the two
groups. However, there was a statistically significant differ-
ence of CPZeq mean doses when antipsychotics were com-
pared head to head. Patients on olanzapine and quetiapine had
the highest CPZeq mean doses (p = 0.000).

As evident in Table 2, haloperidol-randomized pa-
tients developed more akathisia (57%) and required an-
ticholinergic agents more often (76%) than did patients
administered the other antipsychotics. Repeated chi-
square tests, after adjustment by Bonferroni correction,
revealed that akathisia was significantly higher in the
haloperidol group than in the remaining groups: halo-
peridol vs risperidone (Χ2 = 24.55, p = 0.000), haloper-
idol vs aripiprazole (Χ2 = 29.33, p = 0.000), haloperidol
vs ziprasidone (Χ2 = 19.44, p = 0.000), haloperidol vs
olanzapine (Χ2 = 37.32, p = 0.000), and haloperidol vs
quetiapine (Χ2 = 39.18, p = 0.000). Meanwhile, the rate
of akathisia among patients administered risperidone
(20%) and aripiprazole (18.2%) was greater than
olanzapine (3.6%) and quetiapine (3.5%): risperidone
vs olanzapine (Χ2 = 8.00; p = 0.023), risperidone vs
quetiapine (Χ2 = 8.63, p = 0.017), aripiprazole vs
olanzapine (Χ2 = 6.92, p = 0.043), and aripiprazole vs
quetiapine (Χ2 = 7.47, p = 0.031). In respect to the
incidence of akathisia with ziprasidone (17%), no sig-
nificant differences between this antipsychotic and other
SGAs were not found: ziprasidone vs olanzapine
(Χ2 = 5.51, p = 0.095), ziprasidone vs quetiapine
(Χ2 = 5.95, p = 0.073), ziprasidone vs risperidone
(Χ2 = 0.19, p = 1.000), and ziprasidone vs aripiprazole
(Χ2 = 0.02, p = 1.000). Finally, the rate of akathisia was
similar between both aripiprazole and risperidone
(Χ2 = 0.14, p = 1.000) and olanzapine and quetiapine
(Χ2 = 0.003, p = 1.000).

Predictive model

The final aim of the current study was to identify possible
risk factors in the development of akathisia. As it was
mentioned before, for this part of the analysis our sample
population was separated into two groups based on which
antipsychotic they received. The Bpro-akathisic^ group
consisted of those patients that had received one of the
antipsychotics with higher incidence of akathisia: haloper-
idol, risperidone, or aripiprazole. The Bnon-akathisic^
group consisted of those patients who had received one
of the low incidence antipsychotics: ziprasidone,
olanzapine, or quetiapine. From the original sample pop-
ulation, 132 patients were selected that had available data
across the following variables: type of antipsychotic at
baseline (pro/non-akathisic), age at onset of psychosis,
serum iron level, total score on BPRS at baseline, total
score on SAPS at baseline, smoker status (yes/no), and
need for hospitalization (yes/no).

After adjusting the model in accordance with backward
stepwise selection, the results reveal that the type of anti-
psychotic drug (OR = 21.3; p = 0.000), need for hospital-
ization (OR = 2.6; p = 0.05), and total-score on BPRS at
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baseline (OR = 1.05; p = 0.03) significantly accounted for
incidence of akathisia. The model was statistically signif-
icant (LR Χ2 = 36.72; p = 0.000) and accounted for 22.7%
of the variance (pseudo R2 = 0.2268). The model correctly
predicted 78% of patient outcomes, with high specificity
(87.0%) but lower sensitivity (57.5%). The positive pre-
dictive value of the model was 65.7%, whereas the nega-
tive predictive value was higher (82.5%). In addition, the
ROC (receiver operating characteristic) curve showed an
area under the curve (AUC) of 81%.

Discussion

The overall incidence of akathisia at 6 weeks was 19.5%. A
higher incidence of akathisia was identified in individuals on
the FGA haloperidol. These findings are consistent with those
reported in clinical trials also conducted on FEP samples
(Green et al. 2006; Möller et al. 2008; Haddad et al. 2012;
Amr et al. 2013; Lee et al. 2016). Some authors have sug-
gested that the differences between SGA and FGA on
akathisia rates may result from a use of markedly high doses

Table 1 Demographic and clinical characteristics of akathisic and non-akathisic patients

Entire sample N = 493 Akathisic group n = 96 Non-akathisic group n = 397 Statistics
N (%) n (% respect to akathisic group) n (% respect to non-akathisic group)

Sex (male)
(n = 493)

282 (57.2) 54 (56.25) 228 (57.43) Χ2 = 0.04; p = 0.834

Hospitalization (at first break)
(n = 492)

339 (68.9) 69 (72.63) 270 (68.0) Χ2 = 0.76; p = 0.382

Tobacco smokers
(n = 493)

273 (55.38) 48 (50.0) 225 (56.68) Χ2 = 1.39; p = 0.238

Alcohol users
(n = 489)

252 (51.53) 47 (48.96) 205 (52.16) Χ2 = 0.32; p = 0.573

Cannabis users
(n = 493)

214 (43.41) 40 (41.67) 174 (43.83) Χ2 = 0.15; p = 0.701

Cocaine users
(n = 492)

94 (19.11) 16 (16.67) 78 (19.7) Χ2 = 0.46; p = 0.498

Mean (SD) Mean (SD) Mean (SD) Statistics

Age (years) at onset
(n = 493)

30.1 (9.7) 28.6 (9.5) 30.5 (9.7) t = −1.73; p = 0.085

DUP, months
(n = 481)

12.8 (29.0) 14.2 (28.5) 12.5 (29.2) z = 0.66; p = 0.511

SAPS total score
(n = 492)

13.8 (4.4) 14.3 (4.7) 13.7 (4.3) t = 1.12; p = 0.262

SANS total score
(n = 490)

6.5 (6.1) 6.8 (6.9) 6.4 (6.1) t = 0,63; p = 0.526

BPRS total score
(n = 490)

63.1 (13.8) 64.4 (13.7) 62.7 (13.8) t = 1.03; p = 0.301

Serum iron, mEq/l
(n = 132)

96.2 (52.1) 107.5 (65.5) 91.3 (44.6) t = 1.65; p = 0.101

SAPS Scale for the Assessment of Positive Symptoms, SANS Scale for the Assessment of Negative Symptoms, BPRS Brief Psychiatric Rating Scale

Table 2 Akathisia rate and CPZEq by treatment group

Haloperidol
n = 54

Risperidone
n = 125

Aripiprazole
n = 143

Ziprasidone
n = 58

Olanzapine
n = 58

Quetiapine
n = 58

Statistics

n (%) n (%) n (%) n (%) n (%) n (%)

Akathisia (n = 96) 31 (57.4) 25 (20.0) 26 (18.2) 10 (17.2) 2 (3.6) 2 (3.5) Χ2 = 68.21;
p = 0.000

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

CPZeq at baseline
(mg/day)

255.2 (85.6) 292.3 (80.7) 223.8 (59.0) 267.2 (68.1) 324.2 (88.8) 250.5 (113.9) F = 17.03;
p = 0.000

CPZeq at 6 weeks
(mg/day)

321.6 (129.2) 496.5 (193.4) 525.6 (275.2) 596.0 (2217.1) 509.2 (165.6) 627.5 (280.6) F = 12.41;
p = 0.000

CPZeq mean antipsychotic dose expressed as chlorpromazine equivalent
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of haloperidol in regular clinical practice (Kumar and Sachdev
2009). Interestingly, in our study the initial and 6-week mean
dose of haloperidol was somewhat low when compared with
SGA doses. In fact, as shown in Table 2, the highest CPZeq
mean doses at baseline and at 6 weeks were found in those
patients treated with olanzapine and quetiapine, respectively,
which are the two antipsychotics with the lowest ratios of
akathisia (p = 0.000). However, it is important to take into
account that the validity of CPZeq across first and second
generation antipsychotics has not been convincingly demon-
strated and that these equivalences are not related to dopamine
D2 receptor antagonism of each individual antipsychotic
(Atkins et al. 1997; Danivas and Venkatasubramanian 2013;
Stahl 2013). Several studies (Mathews et al. 2005; Basu and
Brar 2006; Opjordsmoen et al. 2009; Poyurovsky 2010) found
that if antipsychotics were analyzed separately, akathisia
emerged with more probability in those patients with higher
doses or rapidly increasing doses of whatever type of antipsy-
chotic. Other authors have argued that the ratio of akathisia
depends on the type of antipsychotic and the combination of
two or more antipsychotics (Lieberman et al. 2003; Berna
et al. 2015). Large multisite clinical trials did not reveal sig-
nificant differences on akathisia rates between different SGAs,
either in chronic (Miller et al. 2008) or in FEP populations
(Gafoor et al. 2010). The relative scarcity of head-to-head
studies results in quite inadequate evidence on the issue. We
have found a fairly clear gradation between different SGAs,
both in the incidence of akathisia and in the need for adjuvant
anticholinergic medication. Whereas risperidone and
aripiprazole were associated with an increased risk of acute
akathisia, this risk seems to be very low for olanzapine and
quetiapine (San et al. 2012; Leucht et al. 2013). Ziprasidone
appears to take an intermediate place between them. The rate
of akathisia in the current sample was very similar for risper-
idone and aripiprazole. This stands in contrast with recent
findings where aripiprazole was associated with a higher inci-
dence than risperidone (Robinson et al. 2015). It has also been
suggested that antipsychotics that do not notably cause seda-
tion (risperidone or aripiprazole) do not mask the effects of
akathisia as those antipsychotics (olanzapine and quetiapine)
that are known to cause sedation (Thomas et al. 2015). Finally,
the use of benzodiazepines or antidepressants at baseline
seems not to influence the incidence of akathisia.
Antidepressant prescription was nonetheless very limited,
restraining the implications of this conclusion.

No differences in either baseline demographic or clinical
features were observed between akathisic and non-akathisic
patients. In contrast to other motor symptoms, which have
been described in drug-naïve patients and have therefore been
linked to the pathophysiology of schizophrenia (Pappa and
Dazzan 2009; Peralta and Cuesta 2011), akathisia might be a
treatment-derived syndrome. We failed to confirm previous
findings based on chronic patients that linked an increased

prevalence of akathisia with the use of substances of abuse,
namely, cocaine (Potvin et al. 2006), alcohol (Hansen
et al. 2013), or cannabis (Zhornitsky et al. 2010). Finally,
our data do not support the relationship between
tobacco smoking and lower rates of akathisia (De León et al.
2006).

In our study, serum iron levels were higher in the akathisic
group, although this difference was not statistically signifi-
cant. The hypothesis that low serum iron levels are associated
with the development of akathisia (O’Loughlin et al. 1991;
Kuloglu et al. 2003) was originated from a possible patho-
physiological analogy between akathisia and restless leg syn-
drome. However, this hypothesis was not demonstrated in
other studies (Soni et al. 1993; Hofmann et al. 2000). As far
as we know, this is the first study where serum iron levels were
somewhat higher in the akathisic group.

With regard to the predictive model, there are also some
important considerations to highlight. The introduction of se-
rum iron level as a possible predictor variable resulted in a
decrease in the original sample from 493 to 132 patients. The
rationale behind entering serum iron level in the predictive
model was that serum iron levels were higher in our akathisic
group than expected according to former investigations and
also because the significance was under 20% in the univariate
analysis (p = 0.10). This smaller sample led to a classification
accuracy of 78%.As the results showed, type of antipsychotic,
need for hospitalization, and total-score on BPRS were indic-
ative of incidence of akathisia. The effect of the type of anti-
psychotic in developing akathisia has already been discussed
above. Next, we consider the other two predictor variables:
need for hospitalization and total score on BPRS. These two
variables might both be associated with the need to use higher
doses and rapidly increasing doses of antipsychotics at onset
to reduce the severity of symptoms, which in turn can increase
the risk of developing akathisia (Basu and Brar 2006;
Opjordsmoen et al. 2009; Poyurovsky 2010). Taken together,
they appear to predict the emergence of acute akathisia in FEP.

This study has several limitations that should be consid-
ered. First, despite a high homogeneity between three study
protocols, the pooling of results into an open single case-
control study reduces the statistical power of the findings.
Second, neither patients nor clinical assessors were blind to
treatment conditions, which could have had an impact on the
reported akathisia rates. Nevertheless, as a non-industry-
funded study, the risk for systematic error on measured out-
comes is limited. Third, although the study sample was con-
siderably large (n = 493) at outset, available information for
some variables (e.g., serum iron level) limited the sample to
far fewer patients (n = 132). Fourth, the clinical impact of
acute akathisia in terms of dropping out of treatment, worsen-
ing of psychosis, or increasing the risk of suicide was not
measured in this short-term study. These questions will be
analyzed in future research of long-term patient outcomes.
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In summary, almost 20% of patients will develop akathisia
during the first weeks after initiating antipsychotic treatment.
The incidence of akathisia varies depending on the type of
antipsychotics administered. Haloperidol showed the greatest
incidence of akathisia. Among SGAs, risperidone and
aripiprazole (pro-akathisic) are associated with a higher rate
of akathisia than olanzapine and quetiapine (non-akathisic).
The type of antipsychotic (pro-/non-akathisic), need for hos-
pitalization, and a more severe symptomatology at intake (to-
tal score on BPRS at baseline) seem to predict the develop-
ment of acute akathisia. Further studies are needed to verify
risk factors in the development of acute akathisia as well as to
study their clinical impact at medium and long terms.
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