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Abstract:

Objectives: Women have higher rates of auditory verbal hallucinations (AVH) than men
do; however, less is known about sex differences in the prevalence of AVH among early,
middle, and late adolescence; therefore, we sought to elucidate these differences in the
prevalence of AVH and examine what degree any differences could be explained by
differences in levels of depressive symptoms.

Design: We used a cross-sectional design and a self-reported questionnaire.

Setting: Participants were recruited from public junior and senior high schools in Tsu,
Mie Prefecture and Kochi Prefecture, Japan.

Participants: Recruited participants comprised 19,436 students and 18,250 agreed to
participate. Of these, the responses from 17,451 students were analysed (aged 12-18
years, Myge = 15.2 years (SD = 1.7), 50.6% women).

Measures: AVH was assessed by one of four items adopted from the schizophrenia
section of the Japanese version of the Diagnostic Interview Schedule for Children.
Depressive symptoms were assessed using a 12-item General Health Questionnaire.
Results: The prevalence of AVH was 7.0% among early adolescents (aged 12-13
years), 6.2% among middle adolescents (aged 14-15 years), and 4.8% among late
adolescents (aged 16—18 years). Being a woman was significantly associated with a
higher prevalence of AVH through adolescence (OR = 1.71, 95% CI: 1.31-2.23 in early
adolescence; OR = 1.42, 95% CIl 1.14-1.76 in middle adolescence; and OR = 1.52,
95% CIl 1.23-1.87 in late adolescence); however, these differences became
non-significant after adjusting for depressive symptoms (OR = 1.21, 95% CI: .92-1.60;
OR =1.00, 95% CI: .80-1.25; OR = 1.16, 95% ClI: .93-1.44, respectively).

Conclusion: Sex differences in auditory hallucinations are seen in both adult and youth
populations. The higher rates of auditory verbal hallucinations seen in girls may be
secondary to the differences in the rate of depressive symptoms.

Key words: hallucination, sex differences, adolescents, general population
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Article Summary:
Article focus:
- The study was to investigate sex differences in the prevalence of AVH through early,
middle, and late adolescence.
Key message:
+ Higher rates of AVH in girls was confirmed among early, middle, and late adolescents.
- Depressive symptoms may affect to higher rates of AVH among adolescent girls.
Strengths and limitations of this study:
- The data were collected from a large general adolescent population.
+ Cross-sectional study
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Introduction:

Auditory verbal hallucinations (AVH) are experienced not only by patients with
psychotic disorders, but also by patients with nonpsychotic psychiatric disorders and by
a substantial part of the general population’. Recent meta-analyses reported that
around 4-5% of the general adult population have experienced AVH' and a median
prevalence of psychotic symptoms (predominantly hearing voices) to be 17% in a
general childhood sample (aged 9-12 years) and 7.5% of adolescent samples (aged
13-18 years)>.

Previous studies have investigated sex differences in the prevalence of AVH among
adolescents; however, the results are controversial. In adult populations, women have a
higher incidence of positive psychotic symptoms?®, specifically auditory hallucinations*®,
than men do. This sex difference may be mediated by depressive symptoms®°. Similarly,
girls report slightly more hallucinations than boys do®. By contrast, Kelleher et al.
reported a trend for (non-specified) psychotic symptoms being more prevalent among
mid-adolescent boys than girls’; however, this study was limited by its small sample size.
Recently, a large population-based survey of 9,646 Norwegian adolescents reported
that being a woman was significantly associated with a higher prevalence of AVH, and
that the difference was mediated by affective symptoms®. However, the age range of
this sample was 16-19 years. No study has investigated sex differences in the
prevalence of AVH from early to late adolescence in a large population based survey.

Therefore, we investigated sex differences in the prevalence of in AVH in early, middle,
and late adolescence using data from a large population based survey of 17,451
Japanese adolescents aged 12—-18 years. We also explored to what degree any such
differences could be explained by differences in levels of depressive symptoms in each
age group.
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2 Methods: g
7 2.1 Study design and procedure =
8 We employed an anonymous, cross-sectional survey in Japan with adolescent §
9 students from public junior high schools (grades 7-9, age range = 12-15 years) and g
12 public senior high schools (grades 10-12, age range = 15-18 years). The survey was a‘? g"’;
12 conducted between 2008 and 2009 using a self-reported questionnaire. The principal § E
13 investigators of the study asked all heads and administrators of public junior high T @
ig schools in Tsu, Mie Prefecture and public junior high and senior high schools in Kochi g ‘5
16 Prefecture to participate. Of the 138 junior and 36 senior high schools invited, 47 (34%) § ?S;
17 junior and 30 (83%) senior high schools participated. E i)
18 Parents were informed of the research project by letter and asked to notify the school if = g
;g they did not want their child to participate. On the day of the survey, students were also g =
21 given the choice of opting out. Each teacher reported the number of students present s §
22 and absent on the day of the survey. This study was approved by the ethics committees a o
gi of the Tokyo Metropolitan Institute of Medical Science, Mie University School of g E
25 Medicine, and Kochi Medical School. ‘é é”%
26 T2N
% 2.2 Participants %é E
29 Of the recruited 19,436 students, 18,250 agreed to participate. Among these, 798 were ggg
30 absent on the day of the survey and 388 declined to participate. Among those agreeing, T 03
31 799 were excluded from the analysis because of incomplete answers to question gg%
gé regarding psychotic-like experiences. Therefore, responses from 17,451 students (aged 223
34 12-18 years, Mage = 15.2 years (standard deviation (SD) = 1.7), 50.6% women) were ﬁf;g
35 analysed (valid response rate = 89.8%). Table 1 shows the adolescent groups by age 3R=
36 and sex. g‘@{i
37 - s
38 > 3
39 2.3 Measures S %
40 The participants were asked to complete an anonymous, self-reported questionnaire = z
j; including questions about age, sex, and the following variables: i %
43 = 5
44 AVH 3 9
jg AVH was assessed by one of four items adopted from the schizophrenia section of 2 o
47 the Diagnostic Interview Schedule for Children (DISC-C).° A Japanese version of the g i
48 DISC-C was developed using a translation and back-translation method and has 3 N
49 already been used in several previous studies conducted in Japan'®'™. AVH was S S
22 assessed with the following item, ‘Have you ever heard voices that other people cannot 3 g;i
52 hear?’ Answers were provided on a three-point scale: ‘no’, ‘maybe’, and ‘yes, definitely’. e
53 In addition, we asked if AVH was experienced within the last six months. We defined §
gg adolescents who answered ‘yes, definitely’ and who had AVH within the last six months g
56 as those who had experienced AVH. S
; 5

i
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Depressive symptoms

Depressive symptoms were assessed using a 12-item General Health Questionnaire
(GHQ-12). The GHQ-12 is one of the most widely used self-report measures for
assessing depression.'® It has been used and validated in younger samples as well as
in adults.’® In addition, previous studies have established the validity and reliability of
the Japanese version of this instrument."” A four-point scale recorded into binary scoring
(0-0-1-1) was used for the 12 GHQ items. Responses for each question were added
together to form a total score with a range between 0 (best possible) and 12 (worst
possible).

2.4 Statistical Analysis

We examined the effect of sex differences on the prevalence of AVH using a
multivariate logistic regression. We initially tested the interaction effect between sex and
age on the prevalence of AVH to see if the effect of sex was modified by age. Then we
calculated the odds ratio (OR) of the effect of sex differences on the prevalence of AVH.
In addition to the crude OR, we calculated the adjusted OR after adjusting for
depressive symptoms. The significance level was set to p < .05. All statistical analyses
were conducted using the IBM Statistical Package for Social Sciences (SPSS), version
21.0 for Windows (IBM Corp, New York, USA).
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Results:
3.1 Prevalence of AVH and depressive symptoms

The prevalence of AVH within six months was 5.7% in adolescence: 7.0% in early
adolescence (aged 12-13 years), 6.2% in middle adolescence (aged 14-15 years), and
4.8% in late adolescence (aged 16-18 years). GHQ-12 scores were 2.9 (SD = 3.0), 3.4
12 (SD = 3.1), and 3.9 (SD = 3.2) in early, middle, and late adolescence, respectively.

©CoO~NOUITA,WNPE

3.2 Sex differences in the prevalence of AVH in early, middle, and late adolescence

16 The prevalence of AVH within six months was higher among women than men
17 (chi-square = 38.1, df = 1, p < .001). The prevalence of AVH within six months by sex
18 and the three age groups is shown in Figure 1. Since the interaction effect between sex
20 and age on AVH prevalence was significant (p < .001), we conducted logistic regression
21 analyses in each of the three age groups. Being a woman was significantly associated
22 with a higher prevalence of AVH in all three age groups (early adolescence: OR = 1.71,
95% confidence interval (Cl): 1.31-2.23; middle adolescence: OR = 1.42, 95% CI:
25 1.14-1.76; and late adolescence: OR = 1.52, 95% CI: 1.23-1.87) (Table 2).

3.3 Sex differences in the prevalence of AVH and depressive symptoms

29 After adjusting for depressive symptoms, the influence of sex differences on the
30 prevalence of AVH did not remain significant for any of the three age groups (early
31 adolescence: OR = 1.21, 95% CI: .92-1.60; middle adolescence: OR = 1.00, 95%
Cl: .80-1.25; and late adolescence: OR = 1.16, 95% ClI: .93—1.44) (Table 2).
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Discussion:

This was the first study to investigate sex differences in the prevalence of AVH through
early, middle, and late adolescence in a large population-based survey. The results
revealed that sex differences in AVH that have been seen in general adult populations
were also observed among adolescents. The effect of sex was greater in early than it
was in middle or late adolescence. However, for all age groups, a higher prevalence of
AVH in girls may be secondary to differences in depressive symptoms.

The prevalence of AVH within the last six months (5.7%) was comparable to previous
results.” ® The prevalence of AVH was higher in early adolescence than it was in late
adolescence. This was in line with previous findings that showed that the prevalence of
psychotic experiences decreases along with age during adolescence.’

The prevalence of AVH was higher among female adolescents than it was for males in
all three stages of adolescence. However, being female was more strongly associated
with an increased prevalence of AVH in early adolescence than it was in middle to late
adolescence. Moreover, the effect of being female on the prevalence of AVH did not
remain after controlling for GHQ score.

Bidirectional associations between AVH and depressive symptoms may be
hypothesized. Adolescents with AVH may be more distressed because of their AVH; on
the other hand, depressive symptoms may make adolescents more vulnerable to
psychotic experiences. Unfortunately, our cross-sectional data would not allow any
further differentiation in causal relationships.

Several limitations of our study should be noted. First, information was not available
about further confounding factors that may be associated with AVH such as
socioeconomic status, family circumstances, and abuse history. Second, although we
had good compliance among high school students (83%) in Kochi Prefecture, we could
not achieve the same levels of participation in junior high schools in Tsu City and Kochi
Prefecture, where only 47 (34%) of the 138 junior high schools agreed to participate.
This was because of refusal by the Educational Committee in Kochi Central City, which
supervises most junior high schools in our targeted regions. Lastly, as noted above, we
used a cross-sectional sample; therefore, we were not able to identify causal
relationships among sex differences, depressive symptoms, and AVH. Follow-up
studies are needed to address these issues.

Despite these limitations, this study has significant strengths. First, this was one of the
largest studies to date to examine the prevalence of psychotic experiences of
adolescents. Second, we examined this phenomenon through three distinct stages of
adolescence; therefore, we examined the effect of sex and depressive symptoms
across different age ranges.

This study has some practical implications. Teachers and specialists in adolescent
mental health are advised to be warier of both hallucinatory experiences and depressive
symptoms among adolescents. AVH are more prevalent than earlier believed and are

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 16

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Inauadns juswaublasug
| ap anbiydeiBoilqig sousby 1e Gzoz ‘6 sunr uo /wod fwag usdolway/:dny woiy pspeojumod "2TOZ SUNL T U0 6EZSTO-9T0Z-uadolwag/9eTT 0T Se paysiignd isiy :uado (NG


http://bmjopen.bmj.com/

Page 9 of 16 BMJ Open

o8}
1 g
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g more frequent among girls than they are among boys. Understanding this may allow @
7 teachers and specialists to more effectively identify and help those in distress. g
:
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Table 1. Age and sex breakdown of the 17,451 adolescents

Age

(years) Male, n (%) Female, n (%) Total, n
12-13 1,826 (52.0) 1,687 (48.0) 3,513
14-15 2,956 (50.3) 2,920 (49.7) 5,876
16-18 3,838 (47.6) 4,224 (52.4) 8,062
Total 8,620 (49.4) 8,831 (50.6) 17,451
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Table 2. Logistic regression for sex differences in predicting auditory hallucination.

Unadjusted model

Adjusted model

@%2 s OR 95% Cl D OR  95%Cl D

1213 171 (1.31-2.23) <.001 121 (92-160) 178
14-15 142  (1.14-1.76)  .001 100 (.80-1.25)  .983
16-18  1.52 (1.23-1.87) <.001 116 (93-1.44) 188

OR: odds ratio; Cl: confidence interval.
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TEqual contribution as first author
Abstract:

Objectives: Women have higher rates of auditory verbal hallucinations (AVH) than men; however, less is known about
sex differences in the prevalence of AVH in early, middle, and late adolescence. We sought to elucidate the differences
in the prevalence of AVH and to examine the degree to which these differences could be explained by differences in
levels of depressive symptoms.

Design: We used a cross-sectional design and a self-reported questionnaire.

Setting: Participants were recruited from public junior and senior high schools in Tsu, Mie Prefecture and Kochi
Prefecture, Japan.

Participants: In total, 19,436 students were contacted and 18,250 participated. Responses from 17,451 students with no
missing data were analysed (aged 12—18 years, Mg, = 15.2 years (SD = 1.7), 50.6% girls).

Measures: AVH were assessed through one of four items adopted from the schizophrenia section of the Japanese
version of the Diagnostic Interview Schedule for Children. Depressive symptoms were assessed using the 12-item
General Health Questionnaire.

Results: The prevalence of AVH was 7.0% among early adolescents (aged 12—13 years), 6.2% among middle
adolescents (aged 1415 years), and 4.8% among late adolescents (aged 16—18 years). Being female was significantly
associated with a higher prevalence of AVH through adolescence (OR = 1.71, 95% CI: 1.31-2.23 in early adolescence;
OR =1.42, 95% Cl 1.14-1.76 in middle adolescence; and OR = 1.52, 95% Cl 1.23-1.87 in late adolescence); however,
these differences became non-significant after adjusting for depressive symptoms (OR = 1.21, 95% Cl: .92—-1.60; OR =
1.00, 95% ClI: .80-1.25; OR = 1.16, 95% Cl: .93-1.44, respectively).

Conclusions: Sex differences in auditory hallucinations are seen in both adult and youth populations. The higher rates of
auditory verbal hallucinations seen in girls may be secondary to the differences in the rate of depressive symptoms.

Key words: hallucination, sex differences, adolescents, general population

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Inauadns juswaublasug
| ap anbiydeiBoilqig sousby 1e Gzoz ‘6 sunr uo /wod fwag usdolway/:dny woiy pspeojumod "2TOZ SUNL T U0 6EZSTO-9T0Z-uadolwag/9eTT 0T Se paysiignd isiy :uado (NG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open Page 2 of 13

Strengths and limitations of this study:

® The study investigated sex differences in the prevalence of auditory verbal hallucinations (AVH) in early, middle and
late adolescence.

® Data were collected from a large general adolescent population, with high response rates.

® The study sample was one of the largest used for this topic.

® The study employed a cross-sectional design, hampering inferences about causal relationships based on
cross-sectional associations.
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Introduction:

Auditory verbal hallucinations (AVH) are experienced not only by patients with psychotic disorders, but also those with
nonpsychotic psychiatric disorders and a substantial part of the general population." Recent meta-analyses and
systematic reviews reported that 5-9% of the general adult population have experienced AVH'? and a median
prevalence of psychotic symptoms (predominantly hearing voices) to be at 17% in a general childhood sample (aged
9-12 years) and 7.5% in adolescent samples (aged 13—18 years).> The question on AVH, rather than visual
hallucination and persecutory thought, was very predictive of interview-verifiable psychotic symptoms and useful for
screening on the general population.*

AVH often co-occur with depressive disorders among young people in clinical settings,”> and are associated with
internalising problems among children in community settings.® The presence of AVH also increases the risk of
developing a wide range of psychiatric disorders and suicidal behaviour later in life.”® AVH in the general population are
most prevalent during adolescence, which is a critical window of vulnerability for the onset of psychosis.9

Previous studies have investigated sex differences in the prevalence of AVH among adolescents; however, the
results are controversial. A meta-analysis showed that men are at a higher risk of the onset of psychotic disorders.™
However, among person with psychosis and with clinical high risk status, women tend to experience more auditory
hallucinations than men." " In general adult populations, women have a higher incidence of positive psychotic
symptoms,™ specifically auditory hallucinations,™ ™ compared to men. This sex difference may be mediated by
depressive symptoms.™™ Similarly, girls report slightly more hallucinations than boys do.™ In contrast, Kelleher et al.
reported that (non-specified) psychotic symptoms are typically more prevalent among mid-adolescent boys than among
girls;"” however, these studies had a limited sample size. Recently, a large population-based survey of 9,646 Norwegian
adolescents reported that being a woman was significantly associated with a higher prevalence of AVH, and that the
difference was mediated by affective symptoms.” However, the age range of that study sample was 16-19 years. No
study has investigated sex differences in the prevalence of AVH from early to late adolescence in a large
population-based survey.

Therefore, we investigated sex differences in the prevalence of AVH among early, middle, and late adolescents using
data from a large population-based survey of 17,451 Japanese adolescents aged 12—18 years. We also explored the
degree to which any differences in this regard could be explained by differences in the levels of depressive symptoms in
each age group.

Methods:
2.1 Study design and procedure

We employed an anonymous, cross-sectional survey in Japan with adolescents from public junior high schools
(grades 7-9, age range = 12—15 years) and public senior high schools (grades 10-12, age range = 15-18 years). The
survey was conducted between 2008 and 2009, using a self-reported questionnaire. The principal investigators asked
all heads and administrators of public junior high schools in Tsu, Mie Prefecture, and public junior high and senior high
schools in Kochi Prefecture to participate. Of the 138 junior and 36 senior high schools invited, 47 (34%) and 30 (83%)
participated, respectively.

Parents were informed of the research project by letter and asked to notify the school if they did not want their
children to participate. On the day of the survey, the students were also given the choice of opting out. Each teacher
reported the number of students present and absent on the day of the survey. This study was approved by the ethics
committees of the Tokyo Metropolitan Institute of Medical Science, Mie University School of Medicine, and Kochi
Medical School.

2.2 Participants
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In total, 19,436 students were recruited. Among those, 798 were absent on the day of the survey, 388 declined to
participate, and 18,250 agreed to. Among those agreeing, 799 were excluded from the analysis because of incomplete
answers to the questions regarding psychotic-like experiences. Therefore, responses from 17,451 students (aged 12—
18 years, M, = 15.2 years (standard deviation (SD) = 1.7), 50.6% girls) were analysed (valid response rate = 89.8%).
Table 1 shows the adolescent groups by age and sex.

2.3 Measures
Participants were asked to complete an anonymous, self-reported questionnaire including questions about age, sex,
and the following variables:

AVH

AVH were assessed through one of four items adopted from the schizophrenia section of the Diagnostic Interview
Schedule for Children (DISC-C)."® A Japanese version of the DISC-C was developed using a translation and
back-translation method and has already been used in several previous studies conducted in Japan.?? AVH were
assessed with the item, ‘Have you ever heard voices that other people cannot hear?” Answers were provided on the
following three-point scale: ‘no’, ‘maybe’, and ‘yes, definitely’. In addition, we asked participants if they had experienced
AVH within the last six months. We defined adolescents who answered ‘yes, definitely’ and those who had experienced
AVH within the last six months as those who had experienced AVH, and all the others as those who had not
experienced AVH.

Depressive symptoms

Depressive symptoms were assessed using a 12-item General Health Questionnaire (GHQ-12). The GHQ-12 is one
of the most widely used self-report measures for assessing depression.? It has been used and validated in younger
samples, as well as in adults.?® In addition, previous studies have established the validity and reliability of the Japanese
version of this instrument.?” A four-point scale recorded into binary scoring (0-0-1-1) was used for the GHQ's 12 items.
Responses for each question were added together to form a total score ranging from 0 (best possible) to 12 (worst
possible).

2.4 Statistical Analysis

We examined the effect of sex differences on the prevalence of AVH, using multivariate logistic regression. We initially
tested the interaction effect between sex and age on the prevalence of AVH, to determine if the effect of sex was
modified by age. Then, we calculated the odds ratio (OR) of the effect of sex differences on the prevalence of AVH. In
addition to the crude OR, we calculated the adjusted OR after adjusting for depressive symptoms. The significance
level was set to p < .05. All statistical analyses were conducted using the IBM Statistical Package for Social Sciences
(SPSS), version 21.0 for Windows (IBM Corp, New York, USA).

Results:
3.1 Prevalence of AVH and depressive symptoms

The prevalence of AVH within six months was 5.7% among adolescents: 7.0% in early adolescence (aged 12-13
years), 6.2% in middle adolescence (aged 14—15 years), and 4.8% in late adolescence (aged 16—18 years). The
GHQ-12 scores were 2.9 (SD = 3.0), 3.4 (SD = 3.1), and 3.9 (SD = 3.2) in early, middle, and late adolescence,
respectively. Adopting the validated cut-off value of 3/4, the prevalence of depression was 34.3% in early adolescence,
41.5% in middle adolescence, and 49.5% in late adolescence.

3.2 Sex differences in the prevalence of AVH in early, middle, and late adolescence

4
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The prevalence of AVH within the past six months was higher among girls than boys (chi-square = 38.1, df = 1, p
< .001). AVH prevalence within six months, by sex and age group is shown in Figure 1. Since the interaction effect
between sex and age on AVH prevalence was significant (p <.001), we conducted logistic regression analyses on each
of the three age groups. Being female was significantly associated with a higher prevalence of AVH in all three age
groups (early adolescence: OR = 1.71, 95% confidence interval (CI): 1.31-2.23; middle adolescence: OR = 1.42, 95%
Cl: 1.14-1.76; and late adolescence: OR = 1.52, 95% ClI: 1.23-1.87) (Table 2).

3.3 Sex differences in the prevalence of AVH and depressive symptoms

After adjusting for depressive symptoms, the influence of sex differences on the prevalence of AVH did not remain
significant for any of the three age groups (early adolescence: OR = 1.21, 95% Cl: .92-1.60; middle adolescence: OR =
1.00, 95% ClI: .80—1.25; and late adolescence: OR = 1.16, 95% CI: .93—1.44) (Table 2).

Discussion:

This was the first study to investigate sex differences in the prevalence of AVH through early, middle, and late
adolescence in a large population-based survey. The results revealed that sex differences in AVH that have been
observed in general adult populations are also observed among adolescents. The effect of sex was greater in early than
it was in middle or late adolescence. However, for all age groups, a higher prevalence of AVH in girls may be secondary
to differences in depressive symptoms.

The prevalence of AVH within the last six months (5.7%) was comparable to that in previous results."” " Prevalence
was higher in early adolescence than it was in late adolescence. This was in line with previous findings that showed that
the prevalence of psychotic experiences decreases with age during adolescence."”

The prevalence of AVH was higher among female adolescents than it was among males in all three stages of
adolescence. However, being female was more strongly associated with an increased prevalence of AVH in early
adolescence than it was in middle to late adolescence. Moreover, the effect of being female on the prevalence of AVH
did not remain after controlling for the GHQ score.

Bidirectional associations between AVH and depressive symptoms may be hypothesized. Adolescents with AVH may
be more distressed because of their AVH; on the other hand, depressive symptoms may make adolescents more
vulnerable to psychotic experiences. Adverse experiences (e.g. child abuse) may be underlying the association
between AVH and depression, as noted in a previous review.” \WWomen with psychosis have proven more likely to report
abuse experiences during childhood and adolescence.? Those with adverse experiences are more prone to
internalising difficulties, compared to men.? Taken together, there may be a differential interaction of early trauma with
biological factors (e.g. genetic variations, hormonal factors) between men and women. In studies, adolescent girls were
more vulnerable to hypothalamic-pituitary-adrenal axis dysregulation, compared to boys,® in particular after exposure to
child abuse,' which potentially led to depression® and psychotic symptoms at a later stage.**** Unfortunately, our
cross-sectional data would not allow any further differentiation in causal relationships.

Several limitations of our study should be noted. First, information was not available about further confounding factors
that may be associated with AVH, such as socioeconomic status, family circumstances, abuse history, personality
disorders, or substance abuse. Second, although we had good compliance among high school students (83%) in Kochi
Prefecture, we could not achieve the same levels of participation in junior high schools in Tsu City and Kochi Prefecture,
where only 47 (34%) of the 138 junior high schools agreed to participate. This was because of refusal by the
Educational Committee in Kochi Central City, which supervises most junior high schools in our targeted regions. Lastly,
as noted above, we used a cross-sectional sample; therefore, we could not identify causal relationships between sex,
depressive symptoms, and AVH. Follow-up studies are needed to address these issues.

Despite these limitations, this study has significant strengths. First, this was one of the largest studies to date to
examine the prevalence of psychotic experiences among adolescents. Second, we examined this phenomenon
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through three distinct stages of adolescence, enabling us to examine the effect of sex and depressive symptoms across
different age ranges.

This study has some practical implications. Teachers and specialists in adolescent mental health are advised to be
warier of both hallucinatory experiences and depressive symptoms among adolescents. AVH are more prevalent than
earlier believed and are more frequent among girls than they are among boys. Understanding this may allow teachers
and specialists to more effectively identify and help those in distress.

Figure legends:
Figure 1. Prevalence of auditory hallucinations by sex and age group
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Table 1. Age and sex breakdown of the 17,451 adolescents

©CoOoO~NOUTA,WNPE

Age
10 (years)
11 12-13 1,826 (52.0

Male, n (%) Female, n (%) Total, n

1,687 (48.0
2,920 (49.7
4,224 (52.4

( 3,513
13 14-15 2,956 (50.3 5,876
1451 16-18 3,838 (47.6 8,062
(

) )
) )
) )
17 Total 8,620 (49.4) )

8,831 (50.6 17,451
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Table 2. Logistic regression for sex differences in predicting auditory hallucination.

Unadjusted model

Adjusted model *

@%2 s OR 95% Cl D OR  95%Cl D

1213 171 (1.31-2.23) <001 121 (92-160) 178
14-15 142  (1.14-1.76)  .001 100 (.80-1.25)  .983
16-18  1.52 (1.23-1.87) <001 116 (93-1.44) 188

OR: odds ratio; Cl: confidence interval.

a. Adjusted for depressive symptoms assessed using GHQ-12 scores

‘sa160jouyoe) feflLEEFEY SBURYeM Y 6 Uil e H PReix8iTt:) jae(s iledsRab] Bul sHediefyBlkddo Aq pe1osioid

10

* (s3gv) Inauadns juswaublasug

Page 10 of 13

| 8p anbiydeibol|qig 8ousby re Gzoz ‘6 aunr uo jwod fwg uadolway:dny woly papeojumoq "LT0Z dUNC T U0 6EZSTO-9T0Z-uadolwa/9eTT 0T se paysiignd 1siiy :uadO rING


http://bmjopen.bmj.com/

Page 11 of 13 BMJ Open

©CoOoO~NOUITA,WNPE

10 12.0%
12 10.0% -
8.0%

6.0% -
W Boys

O Girls

[N
\l
Prevalence (%)

4.0% -

22 2.0%

24 0.0%
25 12-13 14-15 16-18
Age (years)

Error bars: 95% confidence intervals

32 Figure 1. Prevalence of auditory hallucinations by sex and age group
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