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Many neuropsychiatric illnesses commence in ado-
lescence, or sooner, and psychotropic medication
plays a key role in the overall treatment. The mon-
itoring and management of side effects from these
medications is an important component of psychiatric
care in the child and adolescent population. To best
achieve this, clinicians are dependent upon reliable
self-report of side effects from their young patients.

There has been a noticeable increase in the use
of antipsychotic medications to treat psychiatric dis-
orders in young people over the past 10 years (1,2).
Low doses of newer and purportedly safer ‘atypical
antipsychotics’ have been used to treat symptoms of

a diverse range of child and adolescent psychiatric
disorders, including psychoses, bipolar disorder,
autism and behavioural problems (3,4). Risperidone
is the most commonly prescribed atypical antipsy-
chotic for young people in North America, the United
Kingdom and Australia (4–7). Low doses of risperi-
done have generally been shown to be safe and well
tolerated in this population (8–10).

Despite being generally well tolerated, many
young people experience adverse effects associ-
ated with antipsychotics such as risperidone. Cor-
rell (11–13) argued that young people may be
more vulnerable to some adverse effects associated
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with antipsychotic medication, such as weight gain,
sedation and extrapyramidal symptoms. Side effects
from antipsychotic medication may cause discomfort
and lead to non-compliance (14). Furthermore, con-
cern has been expressed that these medications have
potential to cause serious longer term consequences
for children and adolescents’ developing minds and
bodies (12,15).

The greater sensitivity and potential risk associated
with antipsychotic usage in young people highlight
the importance of effective side effect monitoring and
management in this population. Side effect monitor-
ing is contingent upon a young person’s ability to
credibly self-report. An important question for clini-
cians is whether young people can reliably self-report
antipsychotic side effects. Similarly, researchers need
to establish the credibility of young people’s self-
report when investigating the safety and tolerability
of these medications in this population.

The LUNSERS: a self-report measure of antipsychotic side
effects

Self-report surveys can be an efficient means for
investigators to ascertain a patient’s side-effect pro-
file. The Liverpool University Neuroleptic Side-
Effect Rating Scale [LUNSERS; (16)] consists of
50 five-point Likert scale items asking patients how
much a particular side effect has occurred in the
last 2 weeks (0 ‘not at all’ to 4 ‘very much’). Male
patients can score between 0 and 156 on the LUN-
SERS and female patients can score between 0 and
164. The LUNSERS can be broken down into seven
side-effect subscales: psychic (pertaining to mind and
emotion), extrapyramidal, hormonal, anticholiner-
gic, autonomic, allergic reactions and miscellaneous.
While a cut-off is somewhat arbitrary, Day et al. (16)
suggested that scores of 20 and above indicate poten-
tially significant side effect levels. The LUNSERS
includes ‘red-herring’ (RH) items designed to iden-
tify over-reporting. These items describe phenomena
not associated with antipsychotic side effects, e.g.
‘A runny nose’. The RH subscale is scored from 0
to 40, with scores greater than 10 thought to represent
high over-reporting (17).

Day et al. (16) examined side effect levels in 50
adult patients with schizophrenia. These patients
were taking higher doses of antipsychotic and
experiencing moderate levels of side effects on the
LUNSERS (scoring 45.1/160 on test and 36.8/160
on retest). These researchers showed the validity
of the LUNSERS against the Udvalg for Kliniske
Undersogelser (UKU) (18) side effect rating scale,
which requires a one-to-one clinical assessment and
also demonstrated showed strong concurrent validity
between the two measures (r = 0.83, p < 0.01).

Day et al. (16) further showed the LUNSERS
to have good internal reliability (or internal con-
sistency): all side effect items are measuring the
same underlying ‘side effect construct’. As a gen-
eral rule, Cronbach’s α scores of 0.7 or above
show good internal reliability. On test and retest,
Day et al. (16) reported strong internal consistency,
with Cronbach’s α’s of 0.889 on test and 0.886 on
retest. The researchers also showed that the LUN-
SERS has strong stability (or test–retest reliability)
over repeated administrations: participants answered
LUNSERS items consistently on two testings over
a period where the side-effect profile was unlikely
to have changed significantly. The test–retest total
scores correlated at Pearson’s r = 0.81 and the mean
correlation between LUNSERS items was Pearson’s
r = 0.58. The mean total RH score was generally
low, with participants averaging 5.1 of 40 (SD = 5.3)
for both test and retest.

Researchers have shown that adult patients suf-
fering from psychotic illnesses are often able to
provide valid and reliable self-report of their men-
tal state through survey (19,20). An important ques-
tion is whether a younger antipsychotic-taking pop-
ulation can provide credible self-reports of side
effects. Younger people taking antipsychotics face
different challenges in providing self-report than
adults. For example, many young people take risperi-
done for problems associated with disorders such as
autism, Asperger’s Disorder and subaverage intellec-
tual function (3,4). Therefore, this population may
have difficulties with communication and language
because of their illnesses as well as their younger
age. Furthermore, antipsychotic side-effect profiles
may be different in this population and lower doses
of antipsychotic medications may sometimes make
side effects less apparent.

Box 1. Can young people provide credible self-report of
antipsychotic side effects using the LUNSERS?
An exploratory study.

Aims of the study

It is important to establish whether young people
can independently self-report side effects using an
established self-report measure like the LUNSERS.
With the exception of one article by some of the
present authors (21), the LUNSERS has been stud-
ied exclusively in adult samples. One means to
examine credibility of self-report is to examine the
test–retest reliability of the measure within a young
sample as compared to an adult sample. Reli-
able self-report should be associated with coher-
ent and consistent answering across testing. The
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LUNSERS is further suited to this analysis through
the use of the RH scale: credible self-report should
be associated with low-RH endorsement. Although
this analysis does not allow the researchers to
ascertain whether side effects were validly identi-
fied, a coherent and consistent response pattern pro-
vides indirect evidence of credible self-report. This
analysis also allows the researchers to examine the
use of the LUNSERS as a self-report measure in
this younger population.

Method

Participant inclusion criteria

Participants were required to be 18 years and
under, and taking low-dose risperidone for any
condition. To minimise potential fluctuations in
side effect levels in those who had recently com-
menced the drug, participants were required to have
taken risperidone for a minimum of 4 months. In
order to avoid fluctuations in side effect levels
because of the changes in dosage, participants
were required to report a stable risperidone dosage
during the period of the study. Parents/guardians
were allowed to assist the young person through
explaining LUNSERS items and helping with
survey completion. However, the young person
was required to have sufficient language and
communication skills to provide the final answers.

Sample description

Participants were recruited through private child
and adolescent psychiatrists and private paediatri-
cians working in Sydney, Australia. The sample
comprised 38 participants who were taking risperi-
done for any condition (26 males and 12 females).
The mean age of participants was 12.73 years
(SD = 3.16) and ages ranged between 5.8 and
18.3 years. The mean risperidone dose per day was
1.09 mg (SD = 0.45) and ranged between 0.25 and
2.00 mg. The mean period of exposure to risperi-
done was 42.6 months (SD = 36.2) and ranged
between 5 and 140 months.

Participants were taking low doses of risperidone
for a variety of non-psychotic disorders and this
is reflected in the lower doses of risperidone
being taken. Although the focus of the study
was on side effects rather than diagnosis, the
young people generally suffered from Pervasive
Developmental Disorders, including autism and
Asperger’s Disorder, and/or Oppositional/Conduct
Disorder with associated aggression (information
provided by participating child and adolescent
psychiatrists and paediatricians).

All but four of the participants took risperi-
done in conjunction with other psychotropic med-
ications. For 71% of the participants, risperidone
was prescribed in conjunction with a psychostimu-
lant. The most commonly prescribed psychostimu-
lant was Concerta (long-acting methylphenidate),
with 24 participants indicating that they were
regularly taking the drug (mean daily dosage =
46.2 mg, SD = 9.8 mg). Eight participants were
taking antidepressants (six selective serotonin reup-
take inhibitor, one serotonin noradrenalin reuptake
inhibitor and one tricyclic antidepressant) and one
participant was taking an anticonvulsant.

A majority of parents/guardians in the sample
indicated that they assisted their child in the
completion of the survey.

Procedure

The consent of both parents/guardians and partici-
pants was gained before the commencement of the
study. The LUNSERS instructions for the study
and a reply paid envelope were posted to par-
ents/guardians and participants for completion and
return. Approximately 10 weeks after the comple-
tion of the first survey, a second LUNSERS survey
and a reply paid envelope were posted to the fam-
ilies for completion and return.

Analysis

Missing data were rare except for items in the
Hormonal subscale where 74.1% of the items
were missing. This low response rate was because
of many of the Hormonal items relating to
sexual function that was irrelevant to young
participants and marked as optional for ethical
reasons. As a result, the researchers decided to
exclude the Hormonal subscale from analysis. With
the exclusion of the Hormonal subscale, both males
and females could report a total score between 0
and 136 on the ‘modified’ LUNSERS.

A reliability analysis of LUNSERS on test and
retest was conducted in a similar manner to that
done by Day et al.(16) Descriptive statistics were
provided for the side effect totals on the two test-
ings. Cronbach’s α, as a measure of internal consis-
tency, was calculated for the two testing occasions.
To investigate test–retest reliability, Pearson’s cor-
relations were performed between corresponding
totals, subtotals and scale items on the two testing
occasions.

Descriptive statistics were calculated for the RH
subscale on test and retest. In a departure from Day
et al.’s (16) analysis, rates of reporting side effects
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were compared to rates of reporting RHs. Because
the scales were unequal in size, the proportions of
total possible scores were used. The comparison
was performed using a paired samples t-test.
Finally, correlations between RH subscale and total
score were calculated on both test and retest.

Results

LUNSERS totals on test and retest

The mean side-effect total for the first testing was
22.8 of 136 (SD = 18.7) and ranged from 0 to 61.
The mean side-effect total for the second testing
was 22.5 of 136 (SD = 16.9) and ranged from
0 to 69.

Internal reliability

Cronbach’s α coefficient was high for both testings
(0.93 for the first testing and 0.91 for the second
testing).

Test–retest reliability of LUNSERS totals and
side-effect items

Test–retest reliability for the LUNSERS side-
effect total was high (r = 0.82, p < 0.001). Test–
retest reliability for the LUNSERS subscales was
the lowest for the extrapyramidal subscale (r =
0.60, p < 0.001) and highest for the miscellaneous
subscale (r = 0.97, p < 0.001).

The mean test–retest reliability for the indi-
vidual LUNSERS items was r = 0.529 (range
0.024–0.829) (note that the ‘difficulty passing
water’ item was not used as there was 0 variance
as no one selected it). Significant correlations were
obtained for all items on the LUNSERS at p <
0.05 with the exception of five items that recorded
the correlations of r < 0.3. These items were ‘lack
of emotions’ (r = 0.16), ‘sleeping too much’ (r =
0.21), ‘blurred vision’ (r = 0.13), ‘new/unusual
skin marks’ (r = 0.08) and ‘passing a lot of water’
(r = 0.02).

Red-Herring analysis

The mean total RH score over test and retest was
3.45 of 40 (SD = 4.07). On test and retest, partic-
ipants reported high-RH (over 10) on a total of 5
of the 76 occasions (6.6% of the occasions).

For the first testing, a paired sample’s t-test
revealed a significantly greater proportion of side
effect items were endorsed than the proportion of
RH items endorsed [M side effects = 0.17 (SD =
0.14); MRH = 0.09 (SD = 0.09); t (37) = 5.52,
p < 0.001]. This significant result was replicated
in the second testing, where a significantly greater

proportion of side effect items was endorsed than
the proportion of RH items endorsed [M side
effects = 0.17 (SD = 0.13); MRH = 0.09 (SD =
0.11); t (37) = 5.29, p < 0.001].

The RH subscale correlated strongly with the
LUNSERS total for the first testing (r = 0.75,
p < 0.001) and the second testing (r = 0.71, p <
0.001).

Study limitations

A weakness of this methodology is that it does
not allow the researchers to ascertain whether
the participants correctly or validly identified side
effects; it only permits researchers to examine
whether self-report is reliable and seemingly sen-
sible to infer credibility. For example, we cannot
be sure whether the young subjects were identify-
ing side effects of their medication or symptoms
of their mental illness. Future researchers would
need to validate the young person’s answers against
an independent measure. Furthermore, while the
researchers stipulated that the young person pro-
vide the answers for the survey, they could not
control the extent of parent/guardian involvement
in those who did receive assistance. Participants
were often taking psychotropic medications other
than risperidone, which may have side effects of
their own that were recorded on the LUNSERS.
This was considered less problematic for the cur-
rent reliability analysis. Future studies will need to
validate self-report against a criterion and control
variables such as age and level of adult assistance
received. Future studies may wish to examine the
type of mental illness from which the young person
suffers. This was not done in this study, yet may
be important in understanding whether these results
apply to all psychiatric disorders, or a subset.

An exploratory study described in Box 1 reports
generally lower levels of side effects than did Day
et al’s (16) sample, consistent with the low doses
of risperidone prescribed in this sample. The inter-
nal reliability of the LUNSERS as applied to a
young sample was high, suggesting that participants
were reporting side effects in a systematic way and
this accurately reflects the construct being measured.
With the exception of five items, test–retest reli-
ability of the LUNSERS in this sample was also
high, demonstrating that participants were answer-
ing items consistently when retested 3 months later.
The young sample generally endorsed a low num-
ber of RH items and the proportion of RH items
endorsed was significantly lower than the proportion
for real side-effect items. This provides evidence that
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the sample was able to discriminate genuine side
effects from non-related phenomena. However, the
strong reliability statistics were tempered by a strong
positive correlation between the RH subtotal and the
side effect total, suggesting that some participants
with high side effect totals may have been over-
reporting.

The high internal reliability, test–retest reliability
and low-RH endorsement provide evidence that the
young participants were responding to the LUNSERS
in a coherent and sensible manner, which was con-
sistent over separate periods of testing. Participants
answered the survey systematically rather than ran-
domly endorsing items or endorsing all items. These
results provide indirect evidence that young partici-
pants were generally able to give credible and sen-
sible self-report of side effects using the LUNSERS
when provided with a level of assistance.

Reliability statistics from this younger sample are
comparable to those reported by Day et al. (16) in a
group of adults suffering from schizophrenia. Yet,
a direct comparison cannot be made between the
groups, because even though the younger partici-
pants may have experienced greater difficulties with
communication associated with their age and/or ill-
ness, they were unlikely to have had the same degree
of cognitive deficit resulting from psychotic symp-
toms and/or higher antipsychotic dosage as the adult
group. Therefore, the researchers can only conclude
that both groups produced comparable data demon-
strating high reliability in spite of their respective
difficulties.

Strengths and weaknesses of using the LUNSERS for young
people

The coherent and consistent self-report of the young
participants also attests to the value of the LUN-
SERS as a side-effect measure in this population.
The measure showed reliability and robustness in
the younger population. The RH subscale appeared
useful in identifying over-reporting. Furthermore, the
researchers anecdotally observed a more proactive
collaboration between young people and parents in
the monitoring of side effects as a result of having
to complete the LUNSERS regularly. Most families
originally were unaware of the variety of side-effect
risks. An unintended consequence of the study was
that regular completion of the LUNSERS fostered
greater awareness of and vigilance towards potential
side effects. For these reasons, there may be value in
the use of a self-report measure like the LUNSERS
for the monitoring and measurement of side effects
in young people taking antipsychotic medication.

However, survey measures are often associated
with a loss of information and qualitative data that

can be gained through a comprehensive one to one
examination like the UKU should be considered.
The researchers in this study noted some aspects of
the LUNSERS that were potentially problematic for
use in the general population, as well as difficulties
specific to its use in young people. For example, 16
of the LUNSERS’ 40 side effect items were also
the symptoms of mental illness, e.g. ‘depression’.
This overlap could result in people who are unwell
recording higher LUNSERS scores. By contrast,
many of the side effect items also describe more
general phenomena experienced by people not taking
antipsychotic medications. For example, the low
test–retest reliability for the items ‘new and unusual
skin marks’ and ‘sleeping too much’ may reflect the
characteristics of a teenage sample that periodically
sleeps excessively and suffers from acne.

Total scores on the LUNSERS should be inter-
preted cautiously as these may not be representative
of subjective discomfort or distress. For example, a
single side effect item marked ‘very much’ may war-
rant discontinuation of medication despite producing
a low-total score of 4/160. Therefore, the LUNSERS
may be useful for gaining an overall prevalence pro-
file of possible side effects, as suggested by Morrison
et al. (22), rather than being considered a quantitative
measure of side effect induced discomfort.

Some aspects of the LUNSERS may need refine-
ment if it were to be used in a young population.
Scale items may need simple yet descriptive language
and/or pictures to help the young people identify side
effects. The low test–retest reliability on some items
is possibly because of language with which young
people may be unfamiliar, e.g. ‘passing water’. Fur-
thermore, researchers and clinicians would need to
consider how best to sensitively ask questions related
to sexual function to post-pubescent patients and
whether it is appropriate to ask these questions in
a survey format. It is yet to be established whether
young patients can distinguish between side effects
and symptoms, suggesting that self-report measures
like the LUNSERS may be useful in gaining a gen-
eral and inexact side effect profile, but cannot sub-
stitute for a thorough side-effect assessment from
a clinician.

Clinicians and researchers rely upon accurate self-
report of antipsychotic side effects from their patients
and study participants. The young sample from this
study provided sensible self-report with no more than
a paper and pencil measure and a basic level of
assistance. These results suggest that young people
taking low-dose antipsychotics with basic language
skills are able to report and rate their side effects
in spite of the challenges posed by their age and
illness. There is thus preliminary evidence that in
many cases the quality of self-report ratings should
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not be underestimated. Furthermore, the LUNSERS
can be a valuable general measure for monitoring
and managing side effects in young people. However,
results of self-report measures like the LUNSERS are
only meaningful within the context of a comprehen-
sive side effect assessment by a clinician.
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