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Brief Report

Growth and Sexual Maturation 
During Long-Term Treatment With Risperidone
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Objective: This study assessed the impact of risperidone on
growth and sexual maturation.

Method: The pooled database of five studies included 700 chil-
dren ages 5–15 years with disruptive behavior disorders. All
evaluable patients had received risperidone for 11 or 12
months. Those evaluable for growth also had baseline and 11-

or 12-month height measurements (N=350); girls ≥9 years and
boys ≥10 years who were evaluable for sexual maturation also
had baseline and 11- or 12-month Tanner staging (N=222).

Results: Risperidone-treated children had a mean increase in
height 1.2 cm greater than the reference population, and they
experienced no delay in progression through Tanner staging.
Transient increases in prolactin did not correlate with growth or
sexual maturation.

Conclusions: In this retrospective analysis, there was no evi-
dence of statistically or clinically significant growth failure or de-
lay in pubertal onset or progression in children treated for up to
1 year with risperidone.

(Am J Psychiatry 2004; 161:918–920)

Risperidone is a novel atypical antipsychotic that has
been proven effective in the treatment of several disor-
ders, including the management of symptoms associated
with disruptive behavior disorders in children and adoles-
cents. Five clinical studies of risperidone use of up to 12
months in duration have been conducted in this popula-
tion (1–5). In these studies, mean prolactin levels peaked
within 4 to 7 weeks then decreased toward normal levels
by the end of the study (1–5). The long-term data in these
trials provide a unique opportunity to investigate the im-
pact of risperidone treatment on growth and sexual devel-
opment in relation to this transient increase in prolactin.

Method

Data from five multicenter studies were merged: two 6-week,
placebo-controlled, double-blind trials (1, 2); two open-label, 48-
week extensions of those trials (3, 4); and a 48-week, open-label
trial (5). The pooled database included 700 children ages 5 to 15
years with IQs ranging from 35 to 84 and a diagnosis of conduct
disorder, oppositional defiant disorder, or disruptive behavior
disorder not otherwise specified, according to DSM-IV criteria.
The subjects provided verbal and, if capable, written informed
consent; signed consent was obtained from the subjects’ legal
representatives. The dose of risperidone ranged from 0.02 to 0.06
mg/kg/day. Height and Tanner staging data were obtained at
baseline (predose) and after 11 or 12 months of risperidone treat-
ment, depending on the trials in which the participants were en-
rolled. Serum prolactin levels were measured before the first dose
of risperidone was administered and at similar—but not identi-
cal—time points: at 1, 3, 6, 9, and 11 or 12 months postdose. The
samples were analyzed at a central laboratory.

The growth population was defined as those who had received
treatment with risperidone for 11 or 12 months and had both
baseline and 11- or 12-month height measurements recorded.
Growth data were compared with two population standards de-
rived from the National Health and Nutrition Examination Survey
(6) and growth velocity charts (7). Correlation analyses were con-

ducted between deviations from expected growth and area under
the prolactin curve during five time intervals: 0 (predose) to
month 1, 0 to month 3, 0 to month 6, 0 to month 9, and 0 to month
11 or 12. In addition, 95% confidence intervals (CIs) were calcu-
lated for the mean estimates of deviation from expected growth
and correlation coefficients.

The sexual maturation population was defined as girls ≥9 years
and boys ≥10 years who had received treatment with risperidone
for 11 or 12 months. Evaluable patients had both baseline and 12-
month assessments of Tanner staging recorded, in which stages 1
through 5 are used to describe the configuration of pubic hair and
genitalia (8, 9). Progression through Tanner staging was com-
pared to the reference populations described by Marshall and
Tanner (8, 9). Correlations were conducted between deviations
from expected progression and area under the prolactin curve
during the same intervals just outlined; 95% CIs were calculated
for the mean estimates of deviation from expected maturation
and correlation coefficients.

Results

The growth population included 350 children (mean
age=10.2 years, SD=2.4; 84% boys, 87.1% Caucasian). The
mean dose of risperidone was 1.31 mg/day (SD=0.70). Af-
ter 12 months, the risperidone-treated children had a
mean increase in height of 1.2 cm greater than the refer-
ence population (95% CI=0.9 to 1.5) (Table 1), according to
population standards derived from the National Health
and Nutrition Examination Survey (6). A slightly larger
mean increase (1.5 cm) was found when the growth veloc-
ity chart (7) was used. There was no statistically significant
correlation between the deviation from expected growth
and the area under the prolactin curve at any of the five
time intervals assessed. Correlation coefficients ranged
from a low of 0.035 at month 9 (R2=0.0013) to a high of
0.099 at weeks 8 to 12 (R2=0.0097). By the end of the study
(month 12), the correlation coefficient was 0.064 (95% CI=
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–0.055 to 0.182), with an R2 value of 0.0041. That is, only
0.41% of the variation in the deviation from expected
growth could be explained by the differences in the area
under the prolactin curves.

The sexual maturation population included 222 children
(mean age=11.9 years, SD=1.4; 80% boys, 88.3% Cauca-
sian). The mean dose of risperidone was 1.50 mg/day (SD=
0.71). At baseline, the risperidone-treated children were a
mean of 0.29 Tanner stages behind the reference popula-
tion (Table 1); after 12 months, they were only a mean of
0.17 stages behind. That is, the risperidone-treated chil-
dren matured slightly more rapidly than the reference pop-
ulation by a mean of 0.12 Tanner stages, measured on a
scale of 1–5 (95% CI=0.02 to 0.22). There was no statistically
significant correlation between the deviation from ex-
pected sexual maturation and the area under the prolactin
curve at any of the time intervals assessed. Correlation
coefficients ranged from –0.011 at month 6 (R2=0.0001) to
–0.131 at month 12 (R2=0.0171). That is, at the end of the
study, only 1.71% of the variation in the deviation from ex-
pected maturation could be explained by the differences in
the area under the prolactin curves.

Discussion

In these analyses, long-term treatment with risperidone
(up to 12 months) did not interfere with either growth or
sexual maturation. The dose used in these studies was rel-
atively low and within a narrow range; there was no dose-
response effect of risperidone on growth and puberty. De-
spite transient increases in prolactin, the children grew
according to published population reference standards
and continued to mature as expected when compared
with published norms. A limitation of this analysis is the
possible differences in demographic characteristics be-
tween the pooled database and the comparison popula-
tions; however, the data are reassuring in that no interfer-
ence with either growth or pubertal progression could be
demonstrated.

Elevated serum prolactin levels are associated with the
use of both conventional and newer atypical antipsychotic
medications. Hyperprolactinemia may cause gyneco-

mastia and galactorrhea and may be indirectly associated
with menstrual disorders and sexual dysfunction through
the effects on estrogen and testosterone. Marked hyper-
prolactinemia, through indirect effects on hypogonadism,
may be associated with osteoporosis. There are few data
addressing the effects of modestly elevated prolactin lev-
els associated with the use of antipsychotics. There was no
correlation between prolactin levels and growth or sexual
maturation.
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TABLE 1. Observed Versus Expected Outcomes for Height, Growth, Tanner Stage, and Maturation for 700 Children With
Disruptive Behavior Disorders Over 12 Months of Risperidone Treatment

Measure

Baseline 12-Month

Observed Expecteda Difference Observed Expecteda Difference

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Height (cm)b

Absolute 139.4 15.5 139.9 13.6 –0.5 8.1 146.3 15.4 145.6 13.6 0.7 8.4
Change 6.9 2.9 5.7 1.2 1.2 2.8

Tanner stagec

Absolute 1.87 1.12 2.16 1.08 –0.29 0.86 2.62 1.27 2.79 1.21 –0.17 0.91
Change 0.74 0.79 0.63 0.32 0.12 0.77

a Expected heights were calculated from National Health and Nutrition Examination Survey growth charts posted on the Centers for Disease
Control web site (6); expected Tanner stages were calculated as the average of the scale for boys and the average of the scale for girls (8, 9).

b 350 children, mean age=10.2 years.
c 222 children, mean age=11.9 years.
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Objective: The purpose of the study was to determine if a
dose-response relationship exists between obstetric adversity
and age at first presentation with schizophrenia.

Method: The Dublin Psychiatric Case Register was used to
identify subjects with schizophrenia. Data on obstetric compli-
cations, social class of origin, and family history of psychiatric
illness were obtained for those subjects.

Results: A total of 409 patients with ICD-9 schizophrenia were
identified. Patients with a history of obstetric complications pre-
sented earlier to psychiatric services. As the number of compli-
cations increased, the mean age at first presentation decreased.
This effect was independent of social class of origin and family
history of psychiatric illness.

Conclusions: Obstetric adversity exerts an independent influ-
ence on the age at first presentation with schizophrenia, in a
dose-response manner. This finding supports the existence of a
causal relationship between obstetric adversity and age at first
presentation with schizophrenia.

(Am J Psychiatry 2004; 161:920–922)

Obstetric adversity is associated with early age at first
presentation with schizophrenia (1–5). A meta-analysis in
which obstetric adversity was treated as a binary variable
found that the earlier the age at onset of schizophrenia, the
more likely the patient is to have a positive history of obstet-
ric complications (6). The next step in establishing a causal
relationship is to demonstrate a dose-response relationship,
i.e., to demonstrate that increasing levels of exposure to the
risk factor (obstetric adversity) are associated with decreas-
ing levels of the response factor (age at presentation).

We used data from the Dublin Psychiatric Case Register
and obstetric data rated at the time of birth to investigate
the effect of increasing levels of obstetric adversity on age
at first presentation with schizophrenia. We controlled for
potential confounders such as gender, family history of
psychiatric illness, and social class of origin.

Method

Detailed methods have been presented previously (5). The
Dublin Psychiatric Case Register is based on data from an inte-

grated community service serving the population (N=253,000) of
west Dublin. The register is maintained by a team of psychiatric
specialists who use ICD diagnostic criteria to compile a compre-
hensive data set on all inpatient and outpatient presentations.
The data set includes information on history of psychiatric illness
in relatives.

Local maternity hospital labor wards maintain detailed, struc-
tured, contemporaneously recorded data on obstetric complica-
tions. Similar data relating to home births were also transcribed.
For each record of the birth of a subject who later presented with
schizophrenia, we obtained data on the previous same-sex live
birth as a comparison case (5), so that obstetric complications in-
cluded in the records could be rated blindly (E.O’C. and M.B.) ac-
cording to the scale of Lewis et al. (7). Parental social class data
were determined through the Office for Registration of Births (8).
We combined social classes 1 and 2 because numbers in those
classes were low; the combined class was used as the reference
group (lower numbers indicate higher social class).

We analyzed data using an accelerated failure time (Weibull
distribution) model, which is a form of nonlinear regression that
can estimate models with arbitrary, nonlinear relationships be-
tween the independent variables (risk factors) and the dependent
variable (time to first presentation) (9). We used the BMDP pro-
gram (release 7) for data analysis (10).


