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Objective: Mortality risk is relatively high
in young people with asthma, and the
risk may include causes of death other
than those directly linked to respiratory
disease. The authors investigated the as-
sociation between asthma and suicide
mortality in a large population-based co-
hort of young people.

Method: A total of 162,766 high school
students 11 to 16 years of age living in
a catchment area in Taiwan from Octo-
ber 1995 to June 1996 were enrolled in
a study of asthma and allergy. Each stu-
dent and his or her parents completed
structured questionnaires. Participants
were classified into three groups at base-
line: current asthma (symptoms present
in the past year), previous asthma (history
of asthma but no symptoms in the past
year), and no asthma. Participants were
followed to December 2007 by record
linkage to the national Death Certification
System. Cox proportional hazards models

were used to study the association be-
tween asthma and cause of death.

Results: The incidence rate of suicide
mortality in participants with current
asthma at baseline was more than twice
that of those without asthma (11.0 com-
pared with 4.3 per 100,000 person-years),
but there was no significant difference in
the incidence of natural deaths. The ad-
justed hazard ratio for suicide was 2.26
(95% C1=1.43-3.58) in the current asthma
group and 1.76 (95% C1=0.90-3.43) in the
previous asthma group. Having a greater
number of asthma symptoms at baseline
was associated with a higher risk of sub-
sequent suicide. The population attribut-
able fraction was 7.0%.

Conclusions: These results highlight evi-
dence of excess suicide mortality in young
people with asthma. There is a need to
improve mental health care for young
people, particularly those with more se-

vere and persistent asthma symptoms.

(Am ] Psychiatry 2010; 167:1092-1099)

Asthma in children and adolescents has increased in
prevalence over the past two decades and has become a
major public health issue in industrialized countries (1-4).
In 2006, 5.6 million school-age children were reported to
have asthma in the United States. On average, in a class-
room of 30 children, three are likely to have asthma. Some
population studies have shown that the mortality risk re-
mains greater in asthmatic adults despite the gradual de-
cline in general mortality in higher-income nations (5-7).
Asthma is the sixth leading cause of death in children 5-14
years of age in the United States (5), although deaths have
been found to be rarer in children than in adults (8). Fur-
ther exploration of causes of death is needed to develop
effective strategies for prevention of premature mortality
in youths with asthma.

The burden of asthma is substantial for young people
and includes general physical health consequences, such
as repeated attacks (4), as well as mental health conse-
quences, which have been identified in several studies
(9-11). For instance, a study in the United States (9) that
enrolled more than 1,300 youths 11-17 years of age with

and without asthma found that 16.3% of those with asth-
ma met DSM-IV criteria for one or more anxiety or de-
pressive disorders, compared with 8.6% of those without
asthma. Some epidemiological research has shown an as-
sociation between asthma and suicidal ideation in young
people (12); this association appeared to be independent
of the presence of depression and other mental disorders.
However, information is lacking from prospective studies
about suicide mortality as an outcome and the distribu-
tion of causes of death in this population.

Studies have monitored asthma mortality in young peo-
ple, finding a decrease in rates over recent years (3, 13),
and some studies have investigated risk factors for asthma
mortality from deceased cases (1, 3). However, whether
asthmatic youths are more likely to die from causes other
than asthma remains unclear, in part because of the very
large cohorts required. In this study, we linked data from
a population-based asthma survey of more than 160,000
children with 12-year mortality statistics and investigated
the association between presence and severity of asthma
and suicide mortality.
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TABLE 1. Baseline Characteristics of 162,766 Young People in a Study of Asthma and Suicide Mortality, by Asthma Status

Current Asthma Previous Asthma No Asthma
(N=20,383) (N=9,749) (N=132,634) Analysis

Characteristic N % N % N % e df p
Male 11,050 54.2 5,494 56.4 64,507 48.6 398.2 2 0.001
Age 150.8 4 0.001

11-12 years 5,367 26.3 2,557 26.2 30,788 23.2

13-14 years 13,491 66.2 6,337 65.0 90,233 68.1

15-16 years 1,517 7.4 852 8.7 11,540 8.7
Parents’ education level 424.5 4 0.001

Primary school or illiterate 3,458 17.1 1,906 19.8 28,377 21.6

Middle school 12,513 61.9 5,900 61.2 81,670 62.1

College or higher 4,232 20.9 1,841 19.1 21,402 16.3
Cigarette smoking by at least one 11,924 58.8 5,702 58.8 77,084 58.5 1.1 2 0.569

family member
Exercise habit 104.7 4 0.001

No 3,107 15.3 1,460 15.0 17,267 13.0

Seldom 9,837 48.4 4,591 47.2 64,530 48.8

Usually 7,391 36.3 3,671 37.8 50,529 38.2
Cigarette smoking 676 3.3 327 3.4 2,980 2.3 120.2 2 0.001
Alcohol drinking 611 3.0 223 2.3 1,965 1.5 259.6 2 0.001
Allergic rhinitis 12,385 60.9 5,019 51.6 43,549 32.9 6774.8 2 0.001

Method

Participants

The asthma survey used in this study had recruited students 11
to 16 years old in grades 7 to 9 from 123 junior high schools in the
Kaohsiung and Pingtung areas in southern Taiwan (N=170,457)
from October 1995 to June 1996, as previously described (2). Per-
mission to visit the schools was obtained from the Taiwan Bureau
of Education. Participants and their parents completed a video
questionnaire and a written questionnaire. Of 165,173 sets of
questionnaires that were completed, 2,407 sets were excluded
because of an invalid national identity number, so that 162,766
participants were included in this analysis.

The instruments used for measuring respiratory and allergic
illnesses and related variables in this study have been described
previously (2) and are summarized below. The original purpose
of the survey was to investigate the association between indoor
and outdoor air pollution and asthma. All participants received a
complete description of the original study and provided written
informed consent. This study was approved by the Institutional
Review Board of the Committee on Human Subjects of Kaohsiung
Medical University.

Written Questionnaire

The written questionnaire elicited information on respiratory
and allergic illness and symptoms. Sections of the questionnaire
answered by parents included questions about the parents’” high-
est education level, cigarette smoking and any alcohol consump-
tion by the student (present or absent for each), family smoking
(whether at least one family member living with the student was a
regular smoker), and the student’s exercise habits (none, seldom,
usual). Parents were also asked to answer questions about their
children’s history of runny nose and sneezing apart from infec-
tion; conjunctivitis symptoms; atopic dermatitis; and allergic
rhinitis. The asthma status and symptom profile of each student
were obtained through the video questionnaire.

Video Questionnaire

The video questionnaire (14), developed by the International
Study of Asthma and Allergies in Childhood, consisted of five
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sequences of young people displaying signs of asthma. The
scenes depicted were 1) moderate wheezing at rest, 2) wheezing
and shortness of breath after exercise, 3) nocturnal waking with
wheezing or whistling, 4) nocturnal waking with cough, and 5)
severe wheezing and shortness of breath at rest. After each se-
quence, students were asked whether their breathing had ever
been like that of the person in the video, and if so, whether it had
been in the past 12 months. Each question was presented in writ-
ten form on the screen and also printed on a one-page answer
sheet that was completed during the screening of the video. The
term “asthma” was not mentioned during the video until all five
sequences had been completed. Students completed the Interna-
tional Study of Asthma and Allergies in Childhood Questionnaire
after watching the video. Students with a positive response to any
of questions 1 to 5 in the past year were defined as having current
asthma (N=20,383). Students who had any positive response in
their lifetime but not during the past year were defined as having
previous asthma (N=9,749). The remainder were defined as hav-
ing no asthma (N=132,634).

Linkage With the National Mortality Database

Each citizen of Taiwan has a unique national identity number,
which was used as an identifier in the linking process to search for
deceased participants, as described previously (15). The sample
for this analysis was electronically linked with databases from the
Department of Health Death Certification System in Taiwan is-
sued from January 1, 1995, through December 31, 2007. The link-
age process was approved by the Department of Health in Taiwan,
and after it was completed, the national identity number of each
participant was fully encrypted to preserve anonymity. The cause
of death in each mortality case was identified from the Death Cer-
tification System, as was the method of each completed suicide.

By December 31,2007, 161,861 participants were living and 905
had died. The cause of death was listed as suicide for 106 partici-
pants. The total duration of follow-up in this study was 1,956,456
person-years.

Statistical Analysis

The baseline characteristics of participants with current, previ-
ous, and no asthma were compared using chi-square tests and
analysis of variance. Mortality rates for different causes of death
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TABLE 2. Incidence Rates of Causes of Death in 162,766 Young People in a Study of Asthma and Suicide Mortality, by

Asthma Status

Current Asthma (N=20,383;
Person-Years=245,011)

Previous Asthma (N=9,749;
Person-Years=117,217)

No Asthma (N=132,634;
Person-Years=1,594,228)

Cause of Death Deaths (N) Incidence® Deaths (N) Incidence® Deaths (N) Incidence® p
Total mortality 134 54.7 61 52.0 710 44.5 0.063
Unnatural death 109 44.5 49 41.8 533 334 0.014
Accident 77 31.4 39 33.3 441 27.7 0.369
Suicide 27 11.0 10 8.5 69 4.3 <0.001
Homicide 2 0.8 0 0.0 9 0.6 0.625
Undetermined unnatural deaths 3 1.2 0 0.0 14 0.9 0.502
Natural death 25 10.2 12 10.2 177 11.1 0.912
Cancer 6 2.4 6 5.1 64 4.0 0.401
Endocrine or metabolic 2 0.8 1 0.9 6 0.4 0.517
Neurological 0 0.0 0 0.0 6 0.4 0.506
Cardiovascular 1 0.4 1 0.9 23 1.4 0.377
Respiratory 0 0.0 0 0.0 8 0.5 0.403
Gastrointestinal 0 0.0 1 0.9 6 0.4 0.430
Genitourinary 0 0.0 0 0.0 6 0.4 0.506
Skin 1 0.4 1 09 6 0.4 0.737
Bone 1 0.4 0 0.0 5 0.3 0.801
Other 4 1.6 2 1.7 15 09 0.491
Undetermined natural deaths 10 4.1 0 0.0 32 2.0 0.027

? Per 100,000 person-years. The differences in incidence of specific causes of death between the asthma and no asthma groups were calcu-
lated using Gehan’s generalized Wilcoxon test by survival life table analysis.

were calculated as the incident cases divided by the contributed
person-years for each of the three groups. Differences in inci-
dence of specific causes of death between the three groups were
investigated using Gehan’s generalized Wilcoxon test (16) and life
table survival analysis. Cox proportional hazards analyses were
then carried out to compute hazard ratios for the association be-
tween asthma and suicide mortality, adjusting for the following
covariates: gender, age, cigarette smoking of family members,
allergic rhinitis, and tobacco use. The covariates had at least a
moderate association with suicide (p<0.15) in the unadjusted
regression analyses. A p value of 0.05 was considered significant
in the regression analyses. Empirical studies (17, 18) have indi-
cated a strong correlation between major depression and suicide
in adolescence. In order to control for this unmeasured potential
confounding factor, we conducted a sensitivity analysis of how
depression at baseline might influence our estimates of the asso-
ciation between asthma and suicide; we followed an established
methodology (19) and used modeling according to known associ-
ations between asthma and depression and between depression
and suicide. Further details are provided in the data supplement
that accompanies the online edition of this article. To estimate
the potential impact of asthma on suicide, we calculated the
population attributable fraction (20) using the following formula:
prevalence of asthma in the population x [(hazard ratio-1)/haz-
ard ratio], where the hazard ratio of asthma on suicide risk is esti-
mated on the basis of the final regression model.

Results

Sample Characteristics

Table 1 summarizes participant characteristics by
asthma status. Those with current or previous asthma
were more likely to be male than those without asthma
(54.9% compared with 48.6%, x?=386.1, df=1, p<0.001).
The mean ages at baseline for the three groups were 13.68
years (SD=0.88), 13.71 years (SD=0.90), and 13.77 years
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FIGURE 1. Incidence Rates of Suicide According to Asthma
Status in 162,766 Youths in Taiwan?

20

Incidence Rate
(per 100,000 person-years)

Current asthma Previous asthma No asthma

Asthma Status
¢ Error bars indicate 95% confidence intervals.

(SD=0.88), respectively (F=121.7, df=2, 162681, p<0.001).
Proportions of reported cigarette smoking, alcohol con-
sumption, allergic rhinitis, and parental education levels
of college or beyond were higher in the two asthma groups
than in the no asthma group.

Distribution and Incidence of Mortality

Total mortality was only marginally different (p=0.063)
among the three groups (Table 2). Post hoc pairwise
comparison revealed that the current asthma group had
a higher incidence of mortality than those without asth-
ma (54.7 versus 44.5 per 100,000 person-years, p=0.031).
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TABLE 3. Cox Proportional Hazards Regression of the Association Between Suicide Mortality and Potential Risk Factors

(N=162,766)
Unadjusted Model 1° Model 2°
Hazard Hazard Hazard

Characteristic Ratio 95% Cl Ratio 95% Cl Ratio 95% Cl
Male 1.89%* 1.27-2.81 1.82%* 1.22-2.71 1.82%* 1.22-2.72
Age 1.20 0.97-1.49 1.23 0.99-1.52 1.22 0.98-1.52
Asthma status

No asthma Reference Reference Reference

Previous asthma 1.97* 1.0-3.83 1.91 0.99-3.72 1.91 0.98-3.71

Current asthma 2.55%%* 1.63-3.98 2.52%%* 1.61-3.93 2.57%** 1.61-3.93
Cigarette smoking by at least one family member 1.50 1.00-2.26 1.50 0.99-2.25
Allergic rhinitis 1.55% 1.06-2.26
Cigarette smoking 6.171%** 3.48-10.72

¢ Adjusted for gender and age.

® Adjusted for gender, age, and cigarette smoking by at least one member of the family.
¢ Adjusted for gender, age, cigarette smoking by at least one member of the family, and allergic rhinitis.
4 Adjusted for gender, age, cigarette smoking by at least one member of the family, cigarette smoking, and allergic rhinitis.

#p<0.05. **p<0.01. ***p<0.001.

A significant between-group difference was observed in
rate of unnatural death (p=0.014) but not of natural death.
Among causes of unnatural death, only the incidence
of suicide was significantly different between groups
(p<0.001). Pairwise comparisons revealed significant dif-
ferences between those with current asthma and those
with no asthma (p<0.001) and between those with previ-
ous asthma and those with no asthma (p=0.045) but not
between those with current asthma and those with previ-
ous asthma. A total of 106 participants completed suicide
during the study period. Figure 1 summarizes the inci-
dence rates of suicide in those with current asthma, pre-
vious asthma, and no asthma. Lower and upper limits of
95% confidence intervals (per 100,000 person-years) were
estimated based on the Poisson distribution: 7.3 and 16
for the current asthma group, 4.1 and 15.7 for the previous
asthma group, and 3.4 and 5.5 for the no asthma group.
Those who completed suicide (N=106) used various
methods, including charcoal burning and other gas poi-
soning (N=44), jumping from a high place (N=27), hanging
(N=23), drugs or poison (N=8), drowning (N=3), and other
(N=1); none used firearms, which are not readily available
to the public in Taiwan. There was no significant differ-
ence in suicide methods used among the three groups.

Association Between Asthma and Risk of Suicide
Mortality

Results of unadjusted analyses (Table 3) showed a sig-
nificantly higher risk of suicide mortality in the current
asthma group compared with the no asthma group (haz-
ard ratio=2.55, p<0.001) and in the previous asthma group
compared with the no asthma group (hazard ratio=1.97,
p<0.05). Of the potential covariates, male gender, cigarette
smoking, and allergic rhinitis were also associated with an
elevated likelihood of suicide mortality. Adjustment for
gender and age resulted in little change in the observed as-
sociation between current versus no asthma and mortality
(adjusted hazard ratio=2.52, p<0.001) but a more substan-
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tial change in the association between previous versus
no asthma and mortality (adjusted hazard ratio=1.91,
p=0.055). After additional adjustment for cigarette smok-
ing, cigarette smoking by at least one family member, and
allergic rhinitis, the current asthma group still had a sig-
nificantly greater likelihood of subsequent suicide mortal-
ity (hazard ratio=2.26, 95% CI=1.43-3.43), and the previ-
ous asthma group maintained a strong but not statistically
significant association between asthma and suicide mor-
tality (hazard ratio=1.76, p=0.097). There was no multipli-
cative interaction between asthma and cigarette smoking
in the association between asthma and suicide. Our sen-
sitivity analysis to control for the unmeasured potential
confounding effect of depression showed no substantial
difference in the association between asthma and suicide
mortality (see the online data supplement).

Association Between Symptoms and Risk of Suicide
Mortality

Results of unadjusted analyses indicate that four of the
five symptoms reported from the video questionnaire
(night wheezing was the exception) were associated with
increased suicide risk (Table 4). After adjustment for co-
variates, three of the symptoms remained significantly
associated with an elevated suicide risk: exercise wheez-
ing (hazard ratio=2.16, p<0.01), night cough (hazard ra-
tio=2.37, p<0.05), and severe wheezing (hazard ratio=2.66,
p<0.01). The hazard ratios for students who had one or
two symptoms and more than three symptoms, com-
pared with those without any symptoms, were 1.93 (95%
CI=1.16-3.21) and 2.84 (95% CI=1.35-5.97), respectively.

Population Attributable Fraction

Based on the Cox proportional hazards analysis, the at-
tributable risk of suicide accounted for by asthma in the cur-
rent asthma group was estimated as 0.558 (1.26/2.26). Based
on the youth population, the percentage of the population
attributable fraction was 7.0% ([20,383/16,2766] x 0.558).

ajp.psychiatryonline.org 1095
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Model 3¢ Model 4
Hazard Hazard

Ratio 95% Cl Ratio 95% Cl

1.80%* 1.20-2.68 1.60* 1.07-2.41

1.23 0.99-1.52 1.16 0.93-1.44

Reference Reference

1.83 0.94-3.57 1.76 0.90-3.43

2.35%%% 1.49-3.72 2.26%%* 1.43-3.58

1.50 1.00-2.25 1.36 0.90-2.05

1.28 0.86-1.89 1.29 0.87-1.92
4.36%** 2.42-7.86

Discussion

To our knowledge, this is the first large community-based
cohort study to investigate the association between asthma
and suicide mortality in young people. The study utilized a
national identification system that allowed effective track-
ing of mortality except for rare instances of people who mi-
grated outside of the country during the study period.

Although an association between asthma and suicidal
ideation or attempts has been found in some studies of
general adult populations (21-23) and of younger people
(12, 24), nearly all of these studies were limited by use of
cross-sectional data, with the exception of one follow-up
study of adults (25). Therefore, definitive inferences can-
not be drawn about the direction of effect or the sequence
of onset of disorders, which are critical to the develop-
ment of intervention strategies.

Possible Explanation for the Lack of Association
Between Asthma and Natural Deaths

One surprising finding of this study was the lack of as-
sociation between asthma and natural deaths—that is,
deaths coded as physical illness-related. Previous stud-
ies (1, 8, 13) have concluded that childhood death due to
asthma is a potentially preventable event. Since 1995, the
national health insurance system in Taiwan has covered
nearly all citizens, providing children and adolescents with
an easily accessible health care delivery system with po-
tentially greater success in controlling recurrent asthma
attacks. It is possible that this system provides a contextual
effect to lower the risk of mortality due to asthma and other
natural causes in young people. The significantly higher
suicide mortality rate may reflect an inherently underrec-
ognized issue of suicidality in this specific population and
signal a need to consider other preventive measures.

Recent Asthma Versus Previous Asthma

The results of this study have several important implica-
tions. First, a substantial portion of children with asthma
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had remission of symptoms at some time after diagnosis
(26), as a result of either the natural course of the disease
or early commencement of therapy (such as inhaled cor-
ticosteroids) to prevent the progression of the disease. In
this study, after adjustment, the current asthma group had
approximately twice the risk of suicide mortality com-
pared to those who reported never having had asthma,
while those with previous but not current asthma did not
have a significantly raised risk. One study (9) found that
young people with a more recent asthma diagnosis had
the greatest risk of psychiatric comorbidity. Participants
with current asthma were likely to have had more chron-
ic and persistent asthma symptoms for a longer period.
Therefore, the higher prevalence of psychiatric comor-
bidity could contribute to the risk of subsequent suicide.
Unfortunately, our data set did not contain information
on reasons for remission of symptoms within 1 year of
baseline in the previous asthma group. If symptoms had
remitted because of medication treatment (such as with
steroids), the type and amount of medications might play
a role in the association of interest. These issues warrant
further investigation. Additionally, the adjusted hazard ra-
tio for the previous asthma group was still sizable (1.76)
in the final model despite not reaching statistical signifi-
cance (p=0.097).

Severity of Asthma and Suicide Mortality

The second important finding of this study was that
higher levels of baseline asthma symptoms were also as-
sociated with higher suicide mortality. A similarly strong
association between cumulative number of medical ill-
nesses and the estimated risk of suicide has been reported
in older adult populations (27). Previous studies (28, 29)
have also found that greater asthma symptom severity is
positively associated with anxiety and depressive disor-
ders. Suicide in asthma may result from a complex rela-
tionship between physical, psychological, and social bur-
dens. Young people with more asthma symptoms will have
a higher perceived physical burden, possibly intermingled
with psychiatric comorbidity and greater impairment of
their daily functioning. A third finding was that severe
wheezing at rest, which was the most severe among the
five symptoms, was associated with a higher risk of suicide
than other symptoms. Taken together, these findings sug-
gest that a dose-response relationship exists between the
severity of symptoms and suicide, providing some sup-
port for an underlying causal relationship.

Small Confounding Effects of Depression and
Smoking

In the sensitivity analysis (see the online data supple-
ment), depression at baseline had a small potential con-
founding effect on the association between asthma and
suicide. This is consistent with previous studies finding
that depression does not explain the association between
asthma and suicidal ideation or suicide attempt (12, 25).
However, depression might play a role as a mediating
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TABLE 4. Cox Proportional Hazards Regression of the Association Between Suicide Mortality and Responses to Symptoms

in the Video Questionnaire (N=162,766)

Symptom Present

Unadjusted Model Adjusted Model®

Symptom N % Hazard Ratio 95% Cl Hazard Ratio 95% CI
Wheeze 9,040 5.6 1.97% 1.06-3.68 1.70 0.90-3.22
Exercise wheeze 12,850 7.9 2.39%%* 1.44-3.96 2.16%* 1.29-3.62
Night wheezing 2,650 1.6 1.16 0.29-4.71 0.92 0.23-3.76
Night coughing 5,105 3.1 2.87%* 1.45-5.69 2.37*% 1.18-4.75
Severe wheeze 5,963 3.7 3.05%*%* 1.63-5.69 2.66%* 1.40-5.03
Number of symptoms

0 142,383 87.5 Reference Reference

1-2 15,953 9.8 2.15%* 1.30-3.54 1.93% 1.16-3.21

3-5 4,430 2.7 3.26%*%* 1.58-6.74 2.84%* 1.35-5.97

¢ Adjusted for gender, age, cigarette smoking by at least one family member, allergic rhinitis, and cigarette smoking. Difference between those
who died by suicide and those who did not: *p<0.05; **p<0.01; ***p<0.001.

factor resulting in suicide mortality, an issue that we were
not able to evaluate in this study because of the single
baseline assessment. It is conceivable that individuals who
developed depression after baseline were more likely to
interpret respiratory symptoms as a serious medical disor-
der, especially when symptoms were persistent and severe.
The low prevalence of tobacco use in young people in this
study is likely due to the strict control policy for tobacco use
in Taiwanese high schools. However, our findings are con-
sistent with a previous study (24) showing that adolescents
with asthma were more likely than those without asthma
to use tobacco. The prevalence of asthma is commonly re-
ported to be higher among children of low socioeconomic
status (30, 31), although some studies have found the re-
verse or no association at all (32, 33). It is necessary to con-
sider whether socioeconomic status confounds the associ-
ation between asthma and suicide. The only component of
socioeconomic status available in our study was parental
educational level, which was not associated with suicide
mortality in the unadjusted regression analysis.

Limitations

The limitations of this study should be considered when
interpreting the results. First, the measures of asthma were
limited to self-report, and we had no data on lung func-
tion (e.g., spirometry) or information from medical re-
cords. From a clinical perspective, an asthma diagnosis is
based on a clinician’s judgment derived from the history of
symptoms, signs on examination, and impaired respirato-
ry function on investigation (34). However, in international
epidemiological research, the most common method for
defining asthma and its severity is through self-report in
the context of a structured questionnaire. In this study, the
video facilitation (35) we used for eliciting a symptom pro-
file has been validated and found to reduce sources of bias
from language, culture, literacy, or interviewing techniques
and therefore is particularly useful when comparing asth-
ma prevalence and severity in different populations.

Second, in this study, as in all studies of suicide mortal-
ity, other causes of death (usually “accidental”) may have
been substituted in official registers to avoid any potential
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stigma associated with suicide (36). Our data, however, re-
vealed no significant differences in the rates of accidental
death among the three groups, which reduces the likeli-
hood of biased certification as an explanation for the ob-
served findings.

Third, the analysis in this study linked mortality with
survey data collected on a single occasion and did not con-
sider postbaseline information, in particular changes in
exposure status. Given that the dates of suicide death were
widely distributed across the follow-up period, individual
patterns of the clinical course of asthma may play an im-
portant role, although assessment of this question would
have required regular clinical follow-up. Such a study de-
sign may be difficult to implement because of the low in-
cidence of suicide and the large sample required. Further
insight might be gained through case-control studies that
obtain information by psychological autopsy. Potential un-
measured confounders or mediators include anxiety disor-
ders and childhood adversity. Anxiety is implicated as a risk
factor for suicide in people with mental disorders (37) and is
also related to asthma (9). Additionally, some data (10) sug-
gest that exposure to childhood abuse and neglect might
account for both asthma and mental disorders. Further re-
search is needed to clarify the role of childhood adversity as
a predisposing factor to suicide in asthmatic young people.

Implications

We found that young people with asthma in Taiwan
have an elevated risk of suicide mortality, with about 1 in
14 suicides in this population potentially attributable to
asthma. Suicide is a relatively rare but tragic outcome, and
associations with asthma might well reflect more com-
mon levels of mental distress. School staff, clinical staff,
and family members should be reminded of the need for
awareness of, and prevention measures to improve, men-
tal health in young people, particularly those with more
severe and persistent asthma symptoms.
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