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ABSTRACT
Objective: The study objective was to examine whether and
when antipsychotic-induced weight gain in first episode
psychosis (FEP) stabilizes over a 12-month exposure to the same
antipsychotic in a sample of previously untreated FEP patients.
Methods: In this prospective naturalistic outcome study, 109
patients diagnosed with non-affective or affective psychosis
(DSM-IV) were treated with the same antipsychotic medication
(olanzapine n = 45, risperidone n = 39, or aripiprazole n = 25)
throughout the first year of treatment. Body weight was
measured and body mass index calculated at baseline and 1, 2,
3, 6, 9, and 12 months. Additional weight data over the second
year were available, making extending the comparison for a
second year possible.
Results: Linear mixed model analysis showed a significant main
effect of time (Type III test P < .001) after adjusting for baseline
weight values. Post hoc pairwise comparisons showed that
incremental weight changes subsequent to month 6 were
insignificant, suggesting weight stabilization by month 9. No
significant difference (P = .243) between groups or time × group
interaction (P = .111) was observed. Similar findings were
obtained with BMI. A follow-up analysis, of a subsample who
continued treatment with the same antipsychotic for an
additional 12 months (n = 57), confirmed weight stabilization
in the second year. There was no significant main effect of time
(P = .641), group (P = .539), or time × group interaction (P = .250).
Conclusions: Antipsychotic-induced weight gain occurs mostly
in the first few months of treatment. Preventive interventions
concurrent to second-generation antipsychotic treatment
initiation in medication-naive FEP patients might be warranted.
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gain associated with 3 commonly used antipsychotics
when prescribed to previously untreated first episode
psychosis patients.
As most first episode psychosis patients need
antipsychotic therapy, treatment should include
interventions to limit weight gain from the first day
of treatment irrespective of the specific antipsychotic
prescribed.

S

econd-generation antipsychotics (SGAs) are a key
component for the treatment of first episode psychosis
(FEP). However, antipsychotic-induced weight gain
(AIWG) is a serious side effect of SGAs. Early exposure
to antipsychotics appears to be an important risk factor
for AIWG, making FEP patients potentially especially
susceptible.1–3
It has been suggested that AIWG would be highest
with olanzapine, lower with risperidone, and lowest with
aripiprazole.4 However, in a recent study,5 we found no
difference in the weight gained per month of exposure to
olanzapine, risperidone, or aripiprazole when prescribed as
initial antipsychotics to FEP patients in an early intervention
service. In the latter study, the discontinuation rate was high
(72%), which is in line with previous studies,6 and the average
time to discontinuation was approximately 7 months; this
made it difficult to longitudinally follow AIWG for each
antipsychotic.
The present study is, therefore, based on a subsample
in which only the cases who did not discontinue the initial
antipsychotic were selected. Our aim was to test whether and
when weight gain stabilizes over the first year of treatment of
FEP patients using a continuous prescription of olanzapine,
risperidone, or aripiprazole and, if so, whether there are
differences between the 3 SGAs.
METHODS
Setting and Inclusion and Exclusion Criteria
This study was conducted at the Prevention and Early
Intervention Program for Psychoses (PEPP), Montreal,
Quebec, Canada. PEPP-Montreal is the only specialized
early intervention service in a catchment area of 300,000 in
southwest Montreal, which treats all new cases of affective
or non-affective psychotic disorders, making the pool
of patients from which the sample for the current study
is derived, close to one of treated incidence. Program
eligibility criteria are a DSM-IV diagnosis of a first episode of
schizophrenia spectrum or affective psychosis, 14–35 years
of age, IQ higher than 70, prior exposure to antipsychotic
medication of 30 days or less, and absence of substanceinduced psychosis or neurologic disorders/head injuries.
Comorbid substance abuse is not an exclusion criterion.
The research protocol was explained to all participants, and
written informed consent was obtained from patients older

parent or guardian and assent was provided by the patient.
The present data are derived from a larger longitudinal
study of FEP for which ethics approval was obtained from
the Douglas Mental Health University Institute’s Research
Ethics Board.

Medication Protocol
The present study is part of a prospective naturalistic
outcome study with a flexible medication protocol that has
been previously described in detail.5 No randomization
process was performed. Choice of antipsychotic was at the
discretion of the treating psychiatrist following program
guidelines recommending the use of low dose SGAs but also
taking into consideration patient needs, preferences, and
medication tolerance. Patients responding to and tolerating
SGAs prescribed prior to PEPP entry were continued on the
same SGAs, whereas those who were not were initiated on or
switched to a different SGA upon PEPP admission.
In Canada, prescribing olanzapine to FEP patients is not
overtly restricted; however, clinicians have come to avoid
using olanzapine in the last few years as first choice since
alternatives such as aripiprazole have become available. The
present data involve patients admitted to the program for
treatment over the 10-year period between 2003 to 2013.
Initially, only olanzapine, risperidone, and quetiapine were
available and publicly funded, whereas aripiprazole was
introduced in 2009. “Safety First” is a 2010 PEPP-developed
guideline that discusses with the patient drugs such as
aripiprazole as being potentially less adverse on body weight
and metabolic indices based on the evidence available at the
time.
Sample
Since the inception of the program (January 2003)
until the start of this analysis (January 2015), 571 patients
had completed assessments over a 12-month follow-up.
Of these, 486 (85%) consented to the research protocol
and were then grouped based on their first antipsychotic
prescribed at entry to the treatment program. Only patients
(total 390) initiated on oral olanzapine (n = 169), risperidone
(n = 120), or aripiprazole (n = 101) were selected because the
remaining oral SGAs were not prescribed frequently enough
to form distinct groups for comparison. Of the 390 selected
cases, 109 patients were prescribed the same antipsychotic
consistently since entry until the end of 1 year and constitute
the sample for this study: olanzapine (n = 45), risperidone
(n = 39), and aripiprazole (n = 25). A flowchart is presented
in Figure 1. The proportion of participants staying on the
same medication following initial prescription was not
different across groups (χ22 = 1.89, P = .388). The initial
antipsychotic was discontinued by either not being taken for
at least 1 month (n = 123 out of 390; 32%) or being switched
to another antipsychotic (n = 158 of 390; 41%). In case of
switching, the time on the initial antipsychotic was not
different between olanzapine, risperidone, or aripiprazole
(F2,155 = 1.086, P = .340). In addition, there was no difference
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Figure 1. Study Flowchart
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Admitted to PEPP between
Jan 2003 and Dec 2013
n = 571

Reasons:
Other oral antipsychotics
Numbers were too small to form distinct groups
for comparison: quetiapine (n = 29), paliperidone (n = 8),
ziprasidone (n = 7), asenapine (n = 3), loxapine (n = 1),
haloperidol (n = 1), perphenazine (n = 1)

Signed consent to PEPP
research protocol
n = 486 (85%)

Excluded
n = 96

The remaining cases (n = 30) were never prescribed
an antipsychotic, never agreed to take an
antipsychotic, or did not have data available.

Selected based on the
initial oral antipsychotic
n = 390

Olanzapine
n = 169

Continued for
12 months:
n = 45

Continued for
24 months:
n = 23

Discontinued within
12 months: n = 124

[Stopped antipsychotics for at
least 1 month: n = 58, switched
to another antipsychotic: n = 66]

Discontinued within
24 months: n = 22

[Stopped antipsychotics for at
least 1 month: n = 12, switched
to another antipsychotic: n = 10]

Initiation on long-acting injectables
Invalidity of comparison with oral medications:
risperidone (n = 5), paliperidone (n = 7),
zuclopenthixol (n = 1)

Aripiprazole
n = 101

Risperidone
n = 120

Continued for
12 months:
n = 39

Continued for
24 months:
n = 20

Discontinued within
12 months: n = 81

[Stopped antipsychotics for at
least 1 month: n = 21, switched
to another antipsychotic: n = 60]

Discontinued within
24 months: n = 19

[Stopped antipsychotics for at
least 1 month: n = 14, switched
to another antipsychotic: n = 5]

Continued for
12 months:
n = 25

Continued for
24 months:
n = 15

Discontinued within
12 months: n = 76

[Stopped antipsychotics for at
least 1 month: n = 44, switched
to another antipsychotic: n = 32]

Discontinued within
24 months: n = 10

[Stopped antipsychotics for at
least 1 month: n = 9, switched to
another antipsychotic: n = 1]

Abbreviation: PEPP = Prevention and Early Intervention Program for Psychoses.

in the per month weight gain on each drug (F2,118 = 2.154,
P = .121).
Sixty-two (57%) of the participants were outpatients at
the point of entry to the program and the initial assessment,
whereas 47 (43%) were inpatients. The latter is part of the
same early intervention service, and clinicians follow patients
across the 2 settings (for details, see Iyer et al7 and Pira et al8).
A stay at the hospital emergency department of less than 24
hours was considered outpatient and more than 24 hours
as inpatient.
Assessments
Demographic and clinical data were collected. These
included diagnosis using the Structured Clinical Interview
for DSM-IV Axis I Disorders9; duration of untreated
psychosis, using the Circumstances of Onset and Relapse
Schedule10; visible minority status, based on Statistics Canada
definition; symptoms, using the Scale for the Assessment of
Positive Symptoms,11 Scale for the Assessment of Negative
Symptoms,12 and Brief Psychiatric Rating Scale13; and
functioning, using the Social and Occupational Functioning
Assessment Scale.14
Adherence to medication was assessed on a monthly
basis. Research staff interviewed patients and families (when
available) and reviewed case managers’ clinical reports to
acquire adherence data. Adherence was recorded on a

5-point scale reflecting the percentage of time a patient
was taking his/her antipsychotic as prescribed: never = 0%,
very infrequent = 1%–25%, sometimes = 26%–50%, quite
often = 51%–75%, or always = 76%–100%. Patients were
rated as fully adherent if they took their antipsychotic
dosage 76%–100% of the time. We have previously shown
this method to be as reliable as pill counting.15
Body weight in kilograms was measured at baseline and
months 1, 2, 3, 6, 9, and 12. Height was also measured, and
body mass index (BMI) in kg/m2 was calculated from weight
and height data. Change in body weight and BMI from
baseline and from other time points was the main outcome
variable of this study. Additional weight data were available
for months 15, 18, 21, and 24, which made it possible to
extend the comparison for the second year.
Data Analysis
Longitudinal mixed effects models, using all available
observations without imputation, with restricted maximum
likelihood–based inference and adjusting for baseline scores
were used for the primary analysis in this study (SPSS,
version 23; IBM, Armonk, New York). We tested time as the
within-subjects variable, group/type of antipsychotic as the
between-subjects variable, and time-by-group interactions
while controlling for baseline outpatient-inpatient status
in addition to baseline values of the dependent variable.
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Whole Sample
(N = 109)
Demographics
Age at PEPP entry, mean (SD), y
Male, n (%)
Single, n (%)
Postsecondary education, n (%)
Visible minority, n (%)
Clinical characteristics
Schizophrenia spectrum primary diagnosis, n (%)
Substance abuse secondary diagnosis, n (%)
Duration of untreated psychosis, mean (SD), wk
SAPS total global score, mean (SD)b
SANS total global score, mean (SD)c
BPRS total score, mean (SD)d
SOFAS, mean (SD)e
Inpatient at baseline, n (%)
Primary outcomes
Weight, mean (SD), kg
BMI, mean (SD), kg/m2

23.5 (4.4)
78 (72)
99 (91)
60 (56)
42 (39)

Olanzapine
(n = 45)

Risperidone
(n = 39)

22.8 (3.8)
34 (76)
42 (93)
22 (49)
13 (30)

22.8 (4.4)
29 (74)
33 (85)
20 (51)
20 (51)

Aripiprazole
(n = 25)

Pa

25.5 (4.8)
15 (60)
24 (96)
18 (75)
9 (36)

.027*
.342
.229
.092
.121

82 (75)
55 (52)
55.2 (100.2)
[median = 15.6]
11.1 (3.3)
10.2 (3.5)
65.9 (13.5)
50.0 (12.9)
47 (43)

35 (78)
27 (61)
56.8 (105.4)
[median = 15.0]
11.5 (3.4)
10.4 (3.6)
66.5 (13.9)
46.8 (14.5)
25 (56)

32 (82)
20 (53)
59.7 (111.9)
[median = 20.2]
10.6 (3.0)
10.4 (3.2)
66.4 (13.7)
46.2 (12.1)
10 (26)

15 (60)
8 (33)
45.7 (70.9)
[median = 10.9]
10.9 (3.7)
9.6 (3.6)
64.3 (12.6)
44.4 (11.5)
12 (48)

.120
.086
.171

69.3 (15.4)
23.3 (4.3)

69.8 (13.4)
23.0 (3.8)

72.2 (15.8)
24.3 (4.3)

63.1 (18.0)
22.4 (5.2)

.151
.320

.496
.618
.793
.767
.019*

aOne-way ANOVA, χ2, and Kruskal-Wallis tests were used with continuous, dichotomous, and skewed variables, respectively.
bSAPS total global scores range from 0 to 20. Higher scores indicate more severe symptoms.

cSANS total global scores range from 0 to 20. Higher scores indicate more severe symptoms. Items for attention were removed.
dBPRS total scores range from 24 to 168. Higher scores indicate more severe symptoms.
eSOFAS total scores range from 0 to 100. Higher scores indicate better functioning.

*P < .05.
Abbreviations: BMI = body mass index, BPRS = Brief Psychiatric Rating Scale, PEPP = Prevention and Early Intervention Program
for Psychoses, SANS = Scale for the Assessment of Negative Symptoms, SAPS = Scale for the Assessment of Positive Symptoms,
SOFAS = Social and Occupational Functioning Assessment Scale.

Sample Description
Demographic and clinical characteristics of the study
sample and comparison between subgroups at baseline are
shown in Table 1. There were no differences between the
3 groups on any variable except age and hospitalization at
baseline.
Antipsychotic mean (± SD) daily doses were 10.8 (6.3) mg
for olanzapine, 2.1 (1.0) mg for risperidone, and 9.3 (4.7) mg
for aripiprazole. Most of the participants (86%, n = 93/108)
took antipsychotic medication before entering PEPP for a
mean duration of 14.2 (SD = 18.1) days and a median of 10
days. The majority (75%, n = 82/109) of patients were fully
adherent to taking medication as prescribed (76%–100% of
the time), with no significant difference between the 3 SGAs
(χ22 = 0.555, P = .758).

kg, representing a 14.1% average percent weight gain
(SD = 11.4). Significant weight gain (≥ 7%) during the 1 year
was observed in 70% of patients (n = 59 of 84, remaining
data were missing). Seven individuals (8%) showed weight
loss (−2.8 [1.1] kg).
With adjustment for baseline weight and patients’
outpatient-inpatient status, the linear mixed model analysis
showed a significant main effect of time (Type III test
P value < .001). Post hoc pairwise comparisons revealed
a significant increase in body weight at each time point
compared to baseline (all P < .001). However, weight changes
at month 9 and subsequent time points were not statistically
different from month 6 (all P > .050), suggesting weight gain
stabilization. No significant difference (P = .243) between
groups (olanzapine, risperidone, and aripiprazole) or
time × group interaction (P = .111) was observed (Figure 2).
BMI. Consistent with weight findings, a significant
main effect of time (Type III test P value < .001) was found
after adjusting for baseline BMI and hospitalization. BMI
significantly increased at each time point compared to
baseline (all P < .001). BMI at month 6 was not significantly
different from that at month 9 (P = .218) or month 12
(P = .121), suggesting BMI stabilization. There were
no significant differences between groups (P = .441) or
time × group interactions (P = .493) (Figure 3).

Primary Outcomes
Weight. For the overall population, mean (SD) weight
at baseline was 69.3 (15.4) kg. Body weight increased at
the rate of 0.7 (SD = 0.6) kg per month on average. Mean
weight gain at the end of 1-year follow-up was 9.5 (SD = 7.6)

24-Month Subgroup Analysis
Fifty-seven (52%) of the 109 study participants remained
on the same SGA (olanzapine [n = 23], risperidone [n = 20],
and aripiprazole [n = 14]) up to month 24. A follow-up
analysis, month 12 to 24 weight change, was performed

Pairwise comparisons were performed by post hoc tests with
Bonferroni adjustment in case a significant main effect was
observed. Since this was an exploratory study with a post hoc
analysis, no power calculation was performed a priori. This
was an intention-to-treat analysis with P values less than or
equal to .05 considered significant. All statistical tests were
2-tailed.
RESULTS
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Figure 3. Body Mass Index (BMI) Change From Baseline to

Figure 2. Weight Change From Baseline to Month 12
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Figure 4. Weight Change From Month 12 to Month 24
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on this subgroup. There was no significant main effect of
time (P = .641), group (P = .539), or time × group interaction
(P = .250). This suggests the stabilization of weight gain
during the first year and the lack of difference between the
3 tested antipsychotics (Figure 4).
DISCUSSION
The present study confirms that SGAs in essentially
treatment-naive FEP patients (median exposure to
antipsychotic medication, 10 days) are associated with
significant weight gain beginning with the first month

of treatment.1,16 On average, a 9.5-kg increase in weight
was observed by the end of 1 year of treatment, all weight
measurements along the year were significantly higher
than baseline, and the majority of patients (70%) showed
a clinically significant weight gain (≥ 7%) along this time
span. However, this weight gain stabilized before the
end of the first year of treatment. This was detected as
nonsignificant differences between weight measurements at
month 6 compared to those at months 9 and 12, suggesting
weight gain stabilization by month 9 of treatment. To our
knowledge, this is the first study to report such an optimistic
finding, which, regretfully, could be neither confirmed nor
contradicted by previous findings given the scarcity of
longitudinal AIWG studies in FEP in the literature.
In this analysis, we could not detect any difference
in weight gain between olanzapine, risperidone, or
aripiprazole. This is contrary to a recent (2016) metaanalysis of differential effects of antipsychotics on AIWG in
FEP reporting olanzapine to cause the highest weight gain,
although weight gain with risperidone and aripiprazole was
also found to be significant.17 However, our results are in
agreement with Perez-Iglesias et al (2008),18 who did not
find difference in the magnitude of weight gain after 1 year
of treatment with haloperidol, olanzapine, or risperidone
in drug-naive patients, despite the presence of differences
in weight gain patterns. Similarly, Vázquez-Bourgon et al
(2018)19 found no difference in 1-year body weight or BMI
changes of drug-naive non-affective FEP patients randomly
assigned to aripiprazole, ziprasidone, or quetiapine. The
authors reported an 8.5-kg mean weight gain following 1
year of treatment with aripiprazole, which is comparable to
our current and previous findings.1
When we repeated the analyses on BMI changes, the
results were the same as with weight change. The results
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Limitations
One limitation of this study is the exclusion of those
who discontinued, when discontinuation could well be the
result of intolerability including weight gain, thus potentially
biasing the results. Admittedly, patients who continued on
the same medication are a special group who had better
clinical outcomes such as positive and negative remission and
less weight gain as previously reported.5 However, we found

before switching between the 3 antipsychotics. Another
limitation is the small sample size resulting from high rates
of discontinuation of the first antipsychotic prescribed.5
Another limitation of this study is that the assignment to
each antipsychotic was not random. However, naturalistic
designs are known for their capability to extract evidence
from real life data. Further, the fact that the patients were
on the same SGA for the entire year enabled comparison
of the 3 SGAs being tested despite the lack of randomized
design and high discontinuation rate of SGAs. Moreover,
baseline comparisons showed that baseline parameters had
no bearing on the choice of the initial antipsychotic or the
outcomes of the study. Given the small sample size, we were
unable to explore any sex differences in the risk for weight
gain and for any such differences in patterns of stability of
weight gain. The relatively limited exposure to antipsychotic
medications in the patient population from which these data
were drawn is a major strength of this study.
CONCLUSION
SGAs do cause a statistically and clinically significant
increase in body weight and BMI in drug-naive FEP
patients. This adverse effect starts as early as the first month
of treatment. However, the weight gain observed seems to
stabilize by the ninth month of treatment and remains stable
until the end of the second year. This suggests that there
may be a relatively small window of opportunity in which
pairing interventions to reduce risk of weight gain with
initiation of SGA treatment is likely to help offset the early
rapid significant increase in body weight.
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suggesting stabilization of weight gain and BMI changes in
the first year were also confirmed with a subsample of patients
who continued the initial antipsychotic for 24 months. In this
subsample, the patients’ weight was stable from month 12 to
month 24 of treatment. This sustenance of the stability of
weight in the second year suggests the findings of the study
of early stabilization of weight gain are likely to be robust.
Our findings, if replicated, have significant clinical
implications. The finding that most weight gain happened
in the first 6 months suggests this to be a critical period for
intervention aimed at preventing this side effect until the
plateau phase is reached. This would imply that, concurrent
to prescribing antipsychotic medications, initiating
interventions to minimize weight gain would be advisable
irrespective of the antipsychotic medication prescribed. A
number of psychosocial and pharmacologic interventions
have been proposed in this regard. For example, a recent
meta-analysis20 found that combining metformin and lifestyle
intervention shows significant effect in reducing AIWG.
These interventions would also include close monitoring of
diet and exercise and behavioral interventions to assist with
such monitoring.21
Our finding of lack of difference between the 3
antipsychotics tested may at first suggest that treatment
can be initiated with any of these drugs, given their
equal effectiveness in FEP.6 However, our observations
do not include any measures of metabolic disturbance
(eg, triglycerides, fasting glucose, glycated hemoglobin),
which may be more sensitive measures of long-term risk
of metabolic syndrome and cardiovascular disease.22 It is
also possible that differences between the 3 antipsychotics
are present in patients who were not continued on the same
medication for a variety of reasons, including efficacy and
patient’s preference.
The rapidity of weight gain in FEP patients may
increase risk of nonadherence and account for high rates
of discontinuation of the first antipsychotic prescribed.5
Previous reports have suggested that patients discontinue
medications for a variety of reasons including, but not
limited to, side effects such as weight gain, despite significant
improvement in symptoms.23,24 On the other hand, patients
are also likely to continue medication when they experience
an improvement in psychotic symptoms5 while others stop
them when they experience very early improvement in
negative symptoms.25 Our results suggest that choosing any
particular antipsychotic medication at the very beginning of
treatment of FEP may not necessarily decrease or increase the
risk of nonadherence or medication discontinuation.

Antipsychotic-Induced Weight Gain Stabilization
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Posttest
To obtain credit, go to
(Keyword: October CME)
to take this Posttest and complete the Evaluation. A $10 processing fee is required.
1. You are initiating treatment for a patient with a first episode of psychosis who has no prior exposure to
antipsychotic medication, using a second-generation antipsychotic (SGA). To prevent antipsychotic-induced
weight gain, the best strategy would be:
a. To avoid olanzapine
b. To prescribe aripiprazole
c. To pair any SGA with a comprehensive lifestyle intervention
d. To co-prescribe metformin
2. Antipsychotic-induced weight gain in young patients with little or no prior exposure to SGA medication is
characterized by all of the following statements, according to this study, except:
a. It starts very early in treatment
b. It continues to escalate throughout the first 2 years of treatment
c. It is not different between olanzapine and aripiprazole
d. It stabilizes during the first year
3. You have a 20-year-old female patient, Maddy, who was referred from the emergency department with the
first onset of severe psychotic symptoms that have lasted over a month. Maddy is reluctant to continue to
take antipsychotic medication because of concerns regarding weight gain. Which of the following would be
an evidence-based treatment option, according to the current study, with which you can approach Maddy?
a. Acknowledge that any antipsychotic medication may cause some weight gain at the beginning, but it usually stabilizes
within the first few months and can be modified with lifestyle interventions (diet and exercise)
b. Obtain a community treatment order to coerce Maddy into receiving treatment
c. Advise Maddy that side effects such as weight gain usually resolve on their own
d. Prescribe one of the newer antipsychotic medications that are regarded as weight neutral
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