ORIGINAL www.jpeds.com * THE JOURNAL OF PEDIATRICS

ARTICLES m |

Check for
updates

Mental Well-being and General Health in Adolescents with Asthma: The
Prevention and Incidence of Asthma and Mite Allergy Birth Cohort Study

Sabine E. I. van der Laan, MD'-?, Marieke L. A. de Hoog, PhD?, Sanne L. Nijhof, MD, PhD?, Ulrike Gehring, PhD",
Judith M. Vonk, PhD®, Cornelis K. van der Ent, MD, PhD®, and Alet H. Wijga, PhD’

Objectives To assess whether adolescents with asthma experience a lower mental well-being and lower general
health than their peers without asthma.

Study design Data from the Prevention and Incidence of Asthma and Mite Allergy study were used. At the ages of
11, 14, 17, and 20 years, 2651, 2522, 2094, and 2206 participants, respectively, completed questionnaires. Their
parents completed questionnaires at the ages of 11 (n = 2660), 14 (n = 2338), and 17 years (n = 1872). Asthma
was defined according to the Mechanisms of the Development of Allergy criteria. Mental well-being was measured
using the Mental Health Index-5 and was reported by the adolescents. General health, measured on a 4-point Likert
scale, was reported by the adolescents and their parents. We estimated associations of asthma with mental well-
being and perceived general health using generalized estimating equations.

Results At ages 11, 14, 17, and 20 years, 6.7%, 6.9%, 5.0%, and 6.6%, respectively, of the adolescents had
asthma. Adolescents with asthma did not score differently on the Mental Health Index than their peers without
asthma. Adolescents with asthma were less likely to experience good or excellent health than their peers without
asthma (aOR, 0.37; 95% Cl, 0.26-0.51 for intermittent asthma and 0.33; 95% ClI, 0.25-0.41 for persistent asthma).
These results remain similar across the different ages.

Conclusions The mental well-being of adolescents with asthma is similar to that of their peers without asthma,
although adolescents with asthma are less likely to perceive a good or excellent general health. (J Pediatr
2021,;233:198-205).

n the US one-fourth of youth have a chronic disease." Similarly, in the Netherlands 26% of the children and adolescents
grow up with a chronic disease.” In Dutch youth aged 0-25 years, asthma is the most common chronic disease (4.6%), fol-
lowed by anxiety and mood disorder (4.1%), attention deficit hyperactivity disorder (3.6%), stomach ache/fecal issues
(2.8%), eczema (2.8%), learning disorder (2.0%), congenital skeleton deformities (1.5%), migraine (1.4%), morbid obesity
(1.4%), and autism spectrum disorders (1.1%).”
Children and adolescents with a chronic disease face more challenges in daily life compared with their healthy peers, often
resulting in fatigue, participating less in sports, worrying more about their future,
and being more prone to dropping out of school.”* Therefore, quality care for

affected youth encompasses more than only treating physical symptoms, it
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also includes looking after their overall well-being.”” The positive health concept
defines health as being able to adapt and to self-manage, instead of defining
health as the absence of a disease.” " Positive health focuses on resilience and
therewith on positive challenges, such as maintaining mental well-being and a
good perceived general health.”

Investigating well-being and health in adolescents is important, knowing that
these aspects strengthen essential developmental tasks, including maturation of
emotional and cognitive abilities to become independent, completion of educa-
tion, and transition to employment, civic engagement, and establishment of life-
long relationships.” Adolescence is a key developmental time period marked by
rapid neurocognitive and social developmental changes, as well as the first emer-
gence of mental health disorders.'’'” In general, previously published studies re-
ported that youth with asthma perceived a lower general health compared with
their peers without asthma.'”'* Additionally, prior research mainly focused on
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the association between asthma and quality of life (QoL).
Silva et al reported that youth with asthma presented an over-
all lower QoL compared with healthy controls.'” However,
QoL is a broader concept than mental well-being, including
multiple domains such as physical, psychological, emotional,
and social and school functioning. Some studies used a QoL
instrument, such as the health-related QoL questionnaire,
that explicitly measure mental well-being as a separate
domain. Studies using these instruments presented different
results: some studies reported a lower mental well-being in
adolescents with asthma, others observed a similar mental
well-being for adolescents with asthma and adolescents
without asthma.'®'®"”

Asthma severity and medication use are seen as predictors
of mental being in patients with asthma.'® Moreover, adoles-
cence could influence the course of asthma, and overall well-
being.z’w’zo Therefore, repeated measurements within the
same individual during adolescence, and also testing for inter-
action effects of “asthma and age” and “asthma and gender”
will give more robust results than using only one measure-
ment at one time point. Longitudinal data were not available
in most of the previously mentioned studies.'”'*'>"” Our
study used a large adolescent sample from a national birth
cohort with data from age 11 to 20 years; using longitudinal
data, we aim to investigate whether adolescents with asthma
experience a lower mental well-being and lower general health
compared with their peers without asthma.

Data were obtained from the Dutch Prevention and Inci-
dence of Asthma and Mite Allergy (PIAMA) birth cohort
study. In 1996/1997, pregnant women were recruited from
the general population and their children (n = 3963 at base-
line) have been followed since.”’ The study protocol was
approved by the medical ethics committees of the partici-
pating institutes and all parents gave written informed con-
sent. For this study, we used data that was collected when
the adolescents were 11, 14, 17, and 20 years of age. At these
years, respectively 2651, 2522, 2094, and 2206 participants
completed questionnaires about health, lifestyle, and envi-
ronment. Parents completed questionnaires at the partici-
pants’ ages of 11 (n = 2660), 14 (n = 2338), and 17 years
(n=1872).

Definition of Outcome

Our outcome measures were mental well-being as reported
by adolescents, and general health as reported by adolescents
and their parents. Mental well-being was measured by the
Mental Health Index-5 (MHI-5).”>* The MHI-5 is a short,
simple set of 5 questions and is widely used as an instrument
to assess mental well-being in large questionnaire-based pop-
ulation studies.”* The MHI-5 contained the question “How
often during the last 4 weeks, did you feel: nervous, calm
and peaceful, downhearted and blue, happy, and so down
in the dumps that nothing could cheer you up?” For each
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of these 5 items, answers could be given on a 5-point Likert
scale: all the time, mostly, often, sometimes, and never. These
answers were converted in a score, ranging from 0 to 100.
This questionnaire was completed by the adolescent himself
or herself at the ages of 11, 14, 17, and 20 years.

Perceived general health was measured by the question:
“What do you think about your health?” and for the parents:
“Would you describe your child’s health in general as excel-
lent, good, fair or poor?” A 4-point Likert scale was used:
excellent, good, fair, or poor. The number of participants
in the poor category was very low in all age categories (ado-
lescents with asthma and adolescents without asthma com-
bined): 0.1%, 0.8%, 1.5%, and 2.2%, at ages 11, 14, 17, and
20 years respectively. Therefore, we decided to construct 3
categories, in which the categories poor and fair were com-
bined. The question was answered by the adolescent at the
ages of 11, 14, 17, and 20 years and by their parents at the par-
ticipants’” ages of 11, 14, and 17 years.

Definition of Exposure Variables

The exposure variable of interest was asthma (severity).
Asthma was defined as reported presence of at least 2 of the
3 following criteria: (1) doctor diagnosed asthma ever, (2)
wheezing or whistling in the chest in the last 12 months,
and (3) prescribed asthma medication during the last
12 months. This asthma definition has been developed by a
panel of experts within the Mechanisms of the Development
of ALLergy consortium.”’ To obtain the needed information,
we used data from questionnaires completed by the parents
at the participants’ ages of 11, 14, and 17 years and data re-
ported by the 20-year-old participants. Asthma severity
varies and as differences in asthma severity could influence
our outcome measure, we created an asthma variable with
3 categories, based on medication use: (0) no asthma, (1)
intermittent asthma, and (2) persistent asthma. Adolescents
with asthma using no medication, or using only short- acting
bronchodilators or antihistamine were classified as having
intermittent asthma. Adolescents with asthma using (in addi-
tion to their short acting bronchodilators or antihistamine)
either (inhalation) corticosteroids, long-acting bronchodila-
tors, and/or leukotriene receptor antagonists were classified
as having persistent asthma (Appendix; available at www.
jpeds.com). Intermittent asthma is considered to be a
milder asthmatic phenotype, whereas persistent asthma is
assumed to be more severe. The classification of asthma
severity was based on the Global Initiative for Asthma and
Guidelines of the US National Heart, Lung and, Blood
Institute.”””” The asthma severity classification could vary
(for a specific individual) over time because medication use
(of this individual) could vary over time.

Potential Confounders

Based on literature and clinical reasoning we a priori selected
potential confounders: sex (male/female), age (11, 14, 17, and
20 years), parental allergy, pubertal development, ethnicity,
parental educational level as an indicator for family socioeco-
nomic status, and educational level of the adolescents
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themselves. Parental allergy is a strong risk factor for having a
child with asthma and parents with allergy/asthma are more
used to self-management of asthma.” It might be conceiv-
able that parental allergy could affect mental well-being of
the child. Pubertal development changes the prevalence of
asthma.””’

The ethnicity of the child was divided into Dutch, non-
Dutch Western, and non-Western, based on the country of
birth of both parents. Pubertal development was assessed us-
ing the self-administrated rating scale for pubertal develop-
ment.>® An overall score, based on puberty characteristics,
was calculated and divided into 4 categories: puberty has
not yet started, barely started, definitely started, and is com-
plete. We classified the latter 2 as puberty started. Parental
educational level was categorized into low, intermediate,
and high. Low was defined as primary school, lower voca-
tional or lower secondary education; intermediate as inter-
mediate vocational education or intermediate/higher
secondary education; and high as higher vocational educa-
tion and university. The educational level of the adolescents
themselves was also categorized into low, intermediate, and
high, where low was defined as prevocational secondary edu-
cation or secondary vocational education, intermediate as
higher general secondary education, and high as preuniver-
sity education, higher vocational education, and university.

Statistical Analyses

Descriptive statistics were used to summarize the character-
istics of the study population. We estimated associations of
asthma severity with mental well-being and perceived general
health using generalized estimating equations (GEE). The
GEE estimate associations of asthma with the outcome mea-
sures, taking correlations within participants into account.
While using the GEE, we chose an independent correlation
structure that enables the GEE to handle time-dependent var-
iables (in our case asthma) to change over time. In this way,
valid inferences can be ensured.”’ We used the GEE with an
identity link function to estimate the associations between
asthma severity and MHI scores (continuous outcome) and
the GEE with a logit link function to estimate associations be-
tween asthma severity and general health (categorical
outcome). For the outcome measure general health, reported
by parents, we used data of 3 time points (at 11, 14, and
17 years). Associations with the MHI-5 score were expressed
as differences (8s) and associations with general health were
expressed as odds ratios, with no asthma as the reference
category.

As secondary analyses, we tested for interactions between
sex and asthma severity, and between age (11, 14, 17, and
20 years of age) and asthma severity. For an interaction
term, we considered a P value of less than .1 as significant.
We adjusted for a priori selected potential confounders (see
subhead Potential Confounders). A P value of less than .05
was considered statistically significant. Both crude and
adjusted differences or odds ratios are reported. All analyses
were done with SPSS 25.0 (SPSS Inc).
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Study Population

The study participants of the PIAMA birth cohort
were followed over time. For this study, we used data of
11-, 14-, 17-, and 20-year-old adolescents. Asthma data of
at least one of the 4 measurement points was available for
3051 participants. Asthma data at least 3 of the four measure-
ment points was available for 2022 participants.

The Figure shows the follow-up flowchart of the PIAMA
birth cohort study. The number of complete cases could
differ from the number of available questionnaires in age
categories 11, 14, 17, and 20 years old, because a complete
case is composed of a combination of variables. Table I
shows the characteristics of the study population;
adolescents in age categories 11, 14, 17, and 20 years old, of
which 6.7%, 6.9%, 5.0%, and 6.6%, respectively had
asthma according to the Mechanisms of the Development
of ALLergy definition. As is well-known from the previous
literature and clinical practice, the prevalence of asthma
was greater in boys than in girls up to the age of 14 years.’”
At ages 17 and 20 years, girls had a higher prevalence of
asthma. Table II shows the outcome measures—the self-
reported score on the MHI-5, and self- and parent-
reported general health—per age category for adolescents
with and without asthma. In both adolescents with asthma
and adolescents without asthma, the MHI score and
perceived general health decreased with age.

Associations between Asthma Severity and the
MHI-5 Score

Adolescents with intermittent asthma scored 0.51 point (95%
CI, —1.49 t02.52) higher on the MHI-5 than adolescents
without asthma, whereas adolescents with persistent asthma
scored —0.50 points (95% CI, —2.24 to 1.25) lower on the
MHI-5 than adolescents without asthma (Table III). On
the MHI-5 scale of 0 to 100, these differences are very small
and they were not statistically significant. Secondary
analyses did not reveal differences in the association of
asthma with score on the MHI between boys and girls
(Pinteraction = -75), and Dbetween different ages
(Pipteraction = -86) More information about the interaction
term, age specific associations and sex specific association is
shown in Table IV (available at www.jpeds.com).

Associations between Asthma Severity and General
Health: Self and Parent Report

Adolescents with asthma were less likely to experience good
or excellent health than their peers without asthma (aOR,
0.37; 95% CI, 0.26-0.51 for intermittent asthma and 0.33;
95% CI, 0.25-0.41 for persistent asthma) (Table III).
Secondary analyses identified no differences in the
associations of asthma with perceived general health
between boys and girls (Pinteraction = -69) and between
different ages (Pipteraction = -74) (Table V; available at www.
jpeds.com).
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Figure. Follow-up flowchart of the PIAMA birth cohort study. The number (n) of complete cases could differ from the n of
available questionnaires in age categories 11, 14, 17, and 20 year of age, because a complete case is composed of a combi-

nation of variables.

A comparable pattern emerges when we analyzed the
parental reports. Parents of adolescents with asthma were
less likely to rate their child’s health as good or excellent,
compared with parents of adolescents without asthma
(aOR, 0.26; 95% CI, 0.17-0.41 for intermittent asthma, and
0.21; 95% CI, 0.15-0.28 for persistent asthma respectively)
(Table III). Secondary analyses identified no differences in
the associations of asthma with parent-reported general
health between boys and girls (Pigteraction = -99) and
between different ages (Pjyceraction .18) (Table VI;
available at www.jpeds.com).

This study, using data from a general population-based
cohort, showed no significant differences in mental well-
being between adolescents with asthma and their peers
without asthma. However, adolescents with asthma and their
parents were both less likely to perceive the adolescent’s
health as good or excellent than adolescents without asthma
and their parents. All associations were similar for boys and
girls and across different ages. Our findings provide insight
into adolescents’ experience with asthma and are hopeful
and highlight the positive health approach: having asthma
does not restrain them from feeling mentally well during
adolescence.

Despite differences in asthma definition, previous studies
also reported that youth with asthma perceived a lower gen-
eral health.'>'* However, the MHI-5 has not been used in
previously published studies to measure mental well-being
in adolescents with asthma and we therefore could not
compare our results directly. In the previously published
literature, much attention has been paid to the association
between asthma and QoL. With a meta-analysis in their sys-
tematic review on QoL in pediatric patients with asthma,
Silva et al analyzed the association of asthma with psycholog-
ical functioning."” Because overall mental well-being is part
of the definition of psychological functioning, next to indi-
vidual’s behavior, emotions, and social skills, we compared
the results of this meta-analysis with our results.” A slightly
lower psychological functioning was reported for the adoles-
cents with asthma aged 11-18 years (mean difference —2.73
on a scale from 0 to 100; 95% CI, —5.38 to —0.09) compared
with controls without asthma.'” This meta-analysis included
4 studies from Turkey, Sri Lanka, Finland, and Germany, and
all studies had a cross-sectional study design.'””*° The latter
study used a QoL-instrument that measured mental well-
being (in the meta-analysis interpreted as psychological func-
tioning) as one of their domains and found no differences in
mental well-being between adolescents with and without
asthma.'” Two studies that were not included in this meta-
analysis, both using a QoL instrument that explicitly
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Table I. Characteristics of study population according to asthma status at ages 11, 14, 17, and 20 years
Characteristics Adolescents with asthma, No. (%) Adolescents without asthma, No. (%)
Age category (years) 1 14 17 20 1 14 17 20
No. (% of total per age category) 178 (6.7) 160 (6.9) 94 (5.0) 165 (6.6) 2464 (93.3)  2172(93.1) 1778 (94.9) 2036 (93.4)
Age in years, mean (SD) 11.4 (0.3) 14.8 (0.3) 17.7 (0.3) 20.9 (0.4) 11.3(0.3) 14.8 (0.3) 17.7 (0.3) 20.9 (0.3
Asthma*
Intermittent 44 (24.7 58 (36.3) 36 (38.3) 86 (52.1) na na na na
Persistent 134 (75.3) 102 (63.7) 58 (61.7) 79 (47.9) na na na na
Sex
Female 69 (38.9) 74 (46.3) 55 (58.5) 95 (57.6) 1214 (49.3) 1076 (49.5) 887 (49.9) 1062 (52.2)
Male 109 (61.2) 85 (53.1) 39 (41.5) 70 (42.4) 1247 (50.6) 1094 (50.4) 887 (49.9) 970 (47.6)
Ethnicity
Dutch 158 (88.7) 138 (86.3) 82 (87.2) 143 (86.7) 2242 (91.00 1978 (91.1) 1621 (91.2) 1845 (90.6)
Western 8 (4.5) 12 (7.5) 8 (8.5) 10 (6.1) 106 (4.3) 95 (4.4) 79 (4.4) 93 (4.6)
Non-Western 6 (3.4) 6(3.8) 4(4.3) 8 (4.8 62 (2.5) 55 (2.5) 44 (2.5) 56 (2.8)
Education
Mother
Low 37 (20.6) 35 (21.7) 18 (18.8) 41 (24.8) 483 (19.7) 377 (17.4) 299 (16.9) 377 (18.6)
Intermediate 73 (40.8) 70 (43.5) 36 (37.5) 66 (40.0) 1027 (41.8) 899 (41.5) 708 (40.0) 823 (40.6)
High 68 (38.0) 55 (34.2) 40 (41.7) 58 (35.2) 948 (38.6) 890 (41.1) 763 (43.1) 825 (40.7)
Father
Low 42 (23.5) 41 (25.9) 24 (25.0) 42 (25.5) 561 (23.0) 464 (21.6) 360 (20.4) 440 (21.9)
Intermediate 59 (33.7) 60 (37.3) 25 (26.3) 61 (37.0) 816 (33.1) 712 (33.3) 574 (32.6) 669 (33.3)
High 73 (41.7) 57 (35.8) 44 (45.8) 59 (35.8) 1065 (43.6) 971 (45.2) 828 (48.0) 900 (44.8)
Adolescent
Low na 64 (40.0) 27 (28.7) 48 (29.1) na 722(33.2)  532(323) 497 (24.4)
Intermediate na 36 (22.5) 13 (13.8) 29 (17.6) na 593 (27.3) 288 (16.2) 271 (10.3)
High na 56 (35.0) 46 (48.9) 59 (35.8) na 781 (36.0) 819 (46.1) 815 (40.0)
Puberty started
Female 21 (11.7) 70 (98.6) 55 (100.0) 86 (100.0) 412 (16.7) 1020 (97.8) 886 (99.9) 1062 (100.0)
Male (3.4) 69 (81.2) 39 (100.0) 79 (100.0) 70 (2.8) 924 (87.7) 885 (99.8) 970 (100.0)
. W

na, not applicable.
*See Supplement 1 for classification asthma severity.

measures mental well-being as a separate domain, reported
(just as the meta-analysis) a lower mental well-being in ado-
lescents with asthma.'*'® In our study, we observed no differ-
ences in mental well-being between asthmatic and
adolescents without asthma.

Some studies have stated that adolescents are more mature
and, therefore, may experience the emotional impact of
asthma differently resulting in an improvement of mental
well-being during the transition from childhood to adoles-
cence. °’ Other investigators state that adolescence goes along
with a negative impact on mental well-being because treat-

ment adherence is often a problem in adolescents with
asthma.”” In our study, we did not see any interactions be-
tween asthma and age, and therefore could not confirm the
suggestion that the association between asthma and mental
well-being might change in the course of adolescence.

Our results showed that adolescents with asthma and their
parents were less likely to perceive the adolescent’s health as
good or excellent than the adolescents without asthma and
their parents. The association between asthma and perceived
general health was stronger for the parent-reported general
health than for the self-reported general health. Parents and

a N
Table II. MHI and perceived general health according to asthma status at ages 11, 14, 17, and 20 years
Adolescents with asthma, No. (%) Adolescents without asthma, No. (%)
Age category (years) 1 14 17 20 1" 14 17 20
No. (% of total per age category) 178 (6.7) 160 (6.9) 94 (5.0 165 (6.6) 2464 (93.3) 2172 (93.1) 1778 (94.9) 2036 (93.4)
Age, years, mean (SD) 11.4 (0.3) 14.8 (0.3) 17.7 (0.3) 20.9 (0.4) 11.3 (0.3) 14.8 (0.3) 17.7 (0.3) 20.9 (0.3)
MHI-5, 0-100, mean (SD) 797 (11.4)  776(13.0) 747(141)  702(17.6)  80.1(105  77.4(127)  742(145  71.9(15.6)
General health, self-reported
Excellent 34 (19.1) 24 (15.0) 13 (13.8) 14 (8.5) 1017 (41.3) 838 (38.6) 548 (30.8) 497 (24.4)
Good 126 (70.8) 110 (68.8) 62 (66.0) 123 (74.5) 1294 (52.5) 1205 (55.5) 1046 (58.8) 1367 (67.1)
Fair/poor 15 (8.4) 22 (13.8) 14 (14.9) 28 (16.0) 55 (2.2) 69 (3.2) 110 (6.2) 171 (8.4)
General health, parent-reported
Excellent 35 (19.7) 27 (16.9) 13 (10.6) na 1349 (547) 1114 (51.3) 743 (41.8) na
Good 132 (74.2) 116 (72.5) 64 (68.1) na 1079 (43.8) 1000 (46.0) 941 (53.0) na
Fair/poor 11 (6.2) 17 (10.6) 17 (18.1) na 27 (1.1) 55 (2.5) 93 (5.2) na
W
202 van der Laan et al



June 2021

ORIGINAL ARTICLES

4 A
Table III. MHI and perceived general health: Differences and associations between adolescents with no asthma
(reference), mild asthma, and severe asthma
Asthma status Crude 8 (95% ClI) Adjusted 8 (95% CI)
MHI-5, self-reported

No asthma ref - ref -
Intermittent asthma —-0.37 (-2.44 10 1.70) 0.51 (-1.49 10 2.52)
Persistent asthma —0.51 (—2.37 10 1.36) —0.50 (—2.24 10 1.25)
Crude OR (95% ClI) aOR (95% ClI)
General health,
self-reported
No asthma ref - - -
Intermittent asthma 0.32 (0.23 to 0.44) 0.37 (0.26 to 0.51)
Persistent asthma 0.32 (0.25 to 0.41) 0.33 (0.25 t0 0.41)
General health, parent
reported
No asthma ref - - -
Intermittent asthma 0.24 (0.16 to 0.36) 0.26 (0.17 to 0.41)
Persistent asthma 0.21 (0.16 to 0.28) 0.21 (0.15 t0 0.28)
J

Adjusted for sex, age, parental allergy, pubertal development, ethnicity, parental educational level, and educational level of the adolescents themselves.

children often have different perceptions of the child’s well-
being, especially when it comes to emotional and social do-
mains. Chronically ill children and adolescents generally
score higher on these domains than their parents.”>” In
contrast, healthy adolescents report lower scores on
emotional and social domains than their parents.”” In our
study, the latter observation could explain why the associa-
tion was stronger for parent-reported general health. Parents
of children without asthma perceived their children’s general
health more often as excellent or good than the children did
themselves (shown in Table I).

This study had several strengths. We prospectively
collected data in a large study population and we took the
severity of asthma into account, which is a potential influ-
encer of mental well-being and perceived general health.
Furthermore, we used repeated measurements of mental
well-being and general health during adolescence and there-
fore, did not draw conclusions based on 1 measurement at 1
time point. Last, we analyzed both self- and parent-reported
outcomes, which are highly relevant as parents and children
often report differently on these outcomes.’*””

The participants of the PIAMA cohort were recruited from
the general population from several parts from the
Netherlands.*! However, in the PIAMA birth cohort and
therefore in this study, parents from non-Western countries
were under-represented. This factor implies that our results
may not be generalizable to populations with different ethnic
or cultural backgrounds.

The prevalence of chronic diseases among youth is high."
Adolescents with and without asthma may (also) have non-
asthmatic chronic illnesses that might (negatively) impact
their mental well-being and perceived general health. Howev-
er, we think that our results are not affected by the presence of
non-asthmatic chronic illnesses specifically in the partici-
pants without asthma, because it is unlikely that these non-

asthmatic illnesses are more prevalent in adolescents
without asthma than in the adolescents with asthma.

In long-term follow-up studies, selective loss to follow-up
of low socioeconomic status participants is a common
phenomenon. Attrition bias could, therefore, be introduced.
The percentage of participants with highly educated parents
was only slightly higher at age 20 years than at baseline; 40.3%
of the mothers and 44.2% of the fathers were highly educated
at the participants age of 20 years, whereas 35.0% of the
mothers and 39.7% of the fathers were highly educated at
baseline (Table VII; available at www.jpeds.com). This
finding indicates that selective loss to follow-up of
participants from low socioeconomic status families has
been limited and is, therefore, unlikely to have biased our
results.

In our study, the severity of asthma was defined by medi-
cation use.”””** Having asthma symptoms under control,
irrespective of frequency, type, or dose of medication, might
have a favorable effect on the burden of disease and subse-
quently on perceived mental and general health. This finding
would suggest that asthma severity would be best defined by
the level of asthma control. We do think that the type of
asthma medication is a good proxy to define asthma severity.
Strong asthma medication, prescribed for persistent asthma,
can cause side effects and might provoke a feeling of depen-
dency on the medication in the patient. This could have a
negative effect on perceived mental and general health and
will be less prominent in adolescents with intermittent
asthma using milder medication such as short acting bron-
chodilators.

Our conclusions on mental well-being are based on the
MHI-5, which assesses anxiety and depressed moods
well,”>** but it is less suitable as an indicator of behavioral
and addiction problems. The MHI-5 is not designed to estab-
lish a clinical diagnosis. The MHI-5 is well-known and often
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used as a measure of general mental well-being and it has
been shown that the MHI-5 performs remarkably well
against other often-used and longer mental health question-
naires, such as the Mental Health Component Summary, the
General Health Questionnaire, and the Hopkins Symptom
Checklist.”****

This study highlights the positive health approach by
showing that despite growing up with asthma, affected ado-
lescents can still experience a good mental well-being. B

Submitted for publication Aug 7, 2020; last revision received Jan 25, 2021;
accepted Jan 29, 2021.

Reprint requests: Sabine E. . van der Laan, MD, c/o UMC Utrecht, div Julius
Centrum, Huispost Str 6.131, kamer 6.125, PO Box 85500, 3508 GA Utrecht,
the Netherlands. E-mail: s.e.i.vanderlaan-4@umcutrecht.nl

References

1. Van Cleave J, Gortmaker SL, Perrin JM. Dynamics of obesity and chronic
health conditions among children and youth. JAMA 2010;303:623-30.

2. van Hal L, Tierolf B, van Rooijen M, van der Hoff M. Een actueel per-
spectief op kinderen en jongeren met een chronische aandoening in Ne-
derland. Omvang, samenstelling en participatie. Utrecht: Verwey Jonker
Instituut; 2019.

3. Secinti E, Thompson E, Richards M, Gaysina D. Research Review: child-
hood chronic physical illness and adult emotional health — a systematic
review and meta-analysis. J Child Psychol Psychiatry Allied Discip
2017;58:753-69.

4. Nap-Van Der Vlist M, Dalmeijer G, Grootenhuis M, Van Der Ent C, Van
Den Heuvel-Eibrink M, Wulffraat N, et al. Fatigue in childhood chronic
disease. Arch Dis Child 2019:1-6.

5. Michaud PA, Suris JC, Viner R. The adolescent with a chronic condition.
Part II: healthcare provision. Arch Dis Child 2004;89:943-9.

6. Huber M, André Knottnerus J, Green L, Van Der Horst H, Jadad AR,
Kromhout D, et al. How should we define health? BMJ 2011;343:1-3.

7. Huber M, Van Vliet M, Giezenberg M, Winkens B, Heerkens Y,
Dagnelie PC, et al. Towards a “patient-centred” operationalisation of
the new dynamic concept of health: a mixed methods study. BMJ
Open 2016;6:1-11.

8. WHO. Constitution of the World Health Organization. Geneva: World
Health Organization Chronicle; 2006.

9. Patton GC, Sawyer SM, Santelli JS, Ross DA, Afifi R, Allen NB, et al. Our
future: a Lancet commission on adolescent health and wellbeing. Lancet
2016;387:2423-78.

10. Thapar A, Collishaw S, Pine DS, Thapar AK. Depression in adolescence.
Lancet 2012;379:1056-67.

11. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE.
Lifetime prevalence and age-of-onset distributions of DSM-IV disorders
in the National Comorbidity Survey Replication. Arch Gen Psychiatry
2005;62:593-602.

12. Blakemore S-J, Mills KL. Is adolescence a sensitive period for sociocul-
tural processing? Annu Rev Psychol 2014;65:187-207.

13. Méatta H, Hurtig T, Taanila A, Honkanen M, Ebeling H, Koivumaa-
Honkanen H. Childhood chronic physical condition, self-reported health,
and life satisfaction in adolescence. Eur J Pediatr 2013;172:1197-206.

14. Cui W, Zack M, Zahran H. Health-related quality of life and asthma
among United States adolescents. Physiol Behav 2016;176:139-48.

15. Silva N, Carona C, Crespo C, Canavarro MC, Silva N, Carona C, et al.
Quality of life in pediatric asthma patients and their parents: a meta-
analysis on 20 years of research. Expert Rev Pharmacoecon Outcomes
Res 2015;15:499-519.

16. Mohangoo AD, de Koning HJ, Mangunkusumo RT, Raat H. Health-
related quality of life in adolescents with wheezing attacks. ] Adolesc
Health 2007;41:464-71.

204

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Matterne U, Schmitt ], Diepgen T, Apfelbacher C. Children and adoles-
cents’ health-related quality of life in relation to eczema, asthma and hay
fever: results from a population-based cross-sectional study. Qual Life
Res 2011;20:1295-305.

Petsios KT, Priftis KN, Hatziagorou E, Tsanakas JN, Antonogeorgos G,
Matziou VN. Determinants of quality of life in children with asthma. Pe-
diatr Pulmonol 2013;48:1171-80.

Kyngds HA, Kroll T, Duffy ME. Compliance in adolescents with chronic
diseases: a review. ] Adolesc Health 2000;26:379-88.

Okelo SO, Wu AW, Krishnan JA, Rand CS, Skinner EA, Diette GB.
Emotional quality-of-life and outcomes in adolescents with asthma. J Pe-
diatr 2004;145:523-9.

Brunekreef B, Smit J, De Jongste J, Neijens H, Gerritsen J, Postma D,
et al. The Prevention and Incidence of Asthma and Mite Allergy
(PIAMA) birth cohort study: design and first results. Pediatr Allergy Im-
munol Suppl 2002;13:55-60.

Veit CT, Ware JE. The structure of psychological distress and well-being
in general populations. ] Consult Clin Psychol 1983;51:730-42.
Berwick DM, Murphy JM, Goldman PA, Ware JE, Barsky AJ,
Weinstein MC. Performance of a five-item mental health screening
test. Med Care 1991;29:169-76.

Rivera-riquelme M, Piqueras JA, Cuijpers P. The Revised Mental Health
Inventory-5 (MHI-5) as an ultra-brief screening measure of bidimen-
sional mental health in children and adolescents. Psychiatry Res
2019;274:247-53.

Pinart M, Benet M, Annesi-Maesano I, von Berg A, Berdel D,
Carlsen KCL, et al. Comorbidity of eczema, rhinitis, and asthma in
IgE-sensitised and non-IgE-sensitised children in MeDALL: a
population-based cohort study. Lancet Respir Med 2014;2:131-40.
Global Initiative for Asthma. Global strategy for asthma management
and prevention, 2018. www.ginasthma.org. Accessed February 13, 2021.
National Institutes of Health. National Heart Lung and Blood Institute.
Expert Panel Report 3: guidelines for the diagnosis and management of
asthma. Full Report 2007. Bethesda (MD): National Institutes of Health;
2007.

Dold S, Wjst M, Von Mutius E, Reitmeir P, Stiepel E. Genetic risk for
asthma, allergic rhinitis, and atopic dermatitis. Arch Dis Child
1992;67:1018-22.

Fuhlbrigge A, Jackson B, Wright R. Gender and asthma. Immunol Al-
lergy Clin North Am 2002;22:753-89.

Carskadon M, Acebo C. A self-administered rating scale for pubertal
development. ] Adolesc Health 1993;518:4491-512.

Pepe MS, Anderson GL. A cautionary note on inference for marginal
regression models with longitudinal data and general correlated response
data. Commun Stat - Simul Comput 1994;23:939-51.

Tollefsen E, Langhammer A, Romundstad P, Bjermer L, Johnson R,
Holmen TL. Female gender is associated with higher incidence and
more stable respiratory symptoms during adolescence. Respir Med
2007;101:896-902.

Preedy V, Watson R. Psychological functioning. In: Handbook of disease
burdens and quality of life measures. New York: Springer; 2010.
Altiparkmak S, Altiparmak O, Sari HY. Asthma and quality of life in
adolescents in Manisa, Turkey. Int ] Adolesc Med Health 2011;23:
217-21.

Danansuriya M, Rajapaksa L. Psychometric properties of the Sinhala
version of the PedsQL™ 4.0 Generic Core Scales in early adolescents
in Sri Lanka. Health Qual Life Outcomes 2012;10:105.

Merikallio V, Mustalahti K, Remes S, Valovirta E, Kaila M. Comparison
of quality of life between asthmatic and healthy school children. Pediatr
Allergy Immunol 2005;16:332-40.

De Benedictis D, Bush A. The challenge of asthma in adolescence. Pediatr
Pulmonol 2007;42:683-92.

Janse A, Sinnema G, Uiterwaal C, Kimpen J, Gemke R. Quality of life
in chronic illness: children, parents and paediatricians have different,
but stable perceptions. Acta Paediatr Int ] Paediatr 2008;97:
1118-24.

van der Laan et al


mailto:s.e.i.vanderlaan-4@umcutrecht.nl
http://refhub.elsevier.com/S0022-3476(21)00188-8/sref1
http://refhub.elsevier.com/S0022-3476(21)00188-8/sref1
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref2
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref2
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref2
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref2
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref3
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref3
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref3
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref3
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref4
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref4
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref4
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref5
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref5
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref6
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref6
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref6
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref7
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref7
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref7
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref7
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref8
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref8
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref9
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref9
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref9
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref10
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref10
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref11
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref11
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref11
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref11
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref12
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref12
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref13
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref13
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref13
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref13
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref13
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref14
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref14
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref15
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref15
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref15
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref15
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref16
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref16
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref16
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref17
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref17
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref17
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref17
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref18
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref18
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref18
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref19
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref19
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref19
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref20
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref20
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref20
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref21
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref21
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref21
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref21
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref22
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref22
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref23
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref23
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref23
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref24
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref24
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref24
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref24
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref25
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref25
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref25
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref25
http://www.ginasthma.org
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref27
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref27
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref27
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref27
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref28
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref28
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref28
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref29
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref29
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref30
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref30
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref31
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref31
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref31
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref32
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref32
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref32
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref32
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref33
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref33
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref34
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref34
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref34
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref35
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref35
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref35
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref35
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref36
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref36
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref36
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref37
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref37
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref38
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref38
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref38
http://refhub.elsevier.com/S0022-3476(21)00108-6/sref38

June 2021 ORIGINAL ARTICLES

39. Eiser C, Morse R. Can parents rate their child’s health-related 43. Rumpf H, Meyer C, Hapke U, John U. Screening for mental health: val-

quality of life? Results of a systematic review. Qual Life Res idity of the MHI-5 using DSM-IV Axis I psychiatric disorders as gold
2001;10:347-57. standard. Psychiatry Res 2001;105:243-53.

40. Waters E, Stewart-Brown S, Fitzpatrick R. Agreement between 44. Kelly MJ, Dunstan ED, Lloyd K, Fone DL. Evaluating cutpoints for the
adolescent self-report and parent reports of health and well-being: MHI-5 and MCS using the GHQ-12: a comparison of five different
results of an epidemiological study. Child Care Health Dev methods. BMC Psychiatry 2008;8:10.
2003;29:501-9. 45. Goldberg D, Williams P. A User’s guide to the General Health Question-

41. Wijga AH, Kerkhof M, Gehring U, De jongste JC, Postma DS, Aalberse RC, naire: GHQ. Windsor: NFER-Nelson; 1988.
et al. Cohort profile: the Prevention and Incidence of Asthma and Mite Al- 46. Strand B, Dalgard O, Tambs K, Rognerud M. Measuring the mental
lergy (PIAMA) birth cohort. Int ] Epidemiol 2014;43:527-35. health status of the Norwegian population: a comparison of the instru-

42. Colice GL. Categorizing asthma severity: an overview of national guide- ments SCL-25 , SCL-10, SCL-5 and MHI-5 (SE-36). Nord ] Psychiatry
lines. Clin Med Res 2004;2:155-63. 2009;57:113-8.

50 Years Ago in THE JOURNAL OF PEDIATRICS

Inflammation and Vasculitis: Changing Paradigms
Chamberlain JL, Perry LW. Infantile periarteritis nodosa with coronary and brachial aneurysms: a case diagnosed during life.
] Pediatr 1971;78:1039-42.

P rior to the recognition of Kawasaki disease, or mucocutaneous lymph node syndrome, as it was originally called,
an entity entitled periarteritis nodosa existed, to capture infants and others presenting with rash and vasculitis,
including infants with coronary aneurysms and no other known etiology. Chamberlain and Perry described a case
of this rare, and often undiagnosed ante-mortem condition, based on a combination of clinical history, physical
examination (including palpation of brachial aneurysms), and angiography of the coronary arteries and arterial
tree, a daunting task in a 20-week old infant in 1971. The child survived after weeks of chronic inflammatory
symptoms. I had a similar patient, treated in an era when gamma globulin was not available to dramatically shorten
the clinical course, who suffered for weeks with inflammation, lost a digit to vaso-occlusion, and required a coronary
artery bypass.

Periarteritis nodosa still exists, but is much rarer and more circumscribed, as the etiology of overlapping conditions
has been identified, or syndromic identification has replaced use of that term. Unfortunately, our perplexity regarding
the etiology of acute pediatric inflammatory conditions associated with vasculitis. remains as well. The patient in this
report, as was mine, would now be diagnosed with Kawasaki disease; the description of that cluster of clinical findings
was a clinical revelation, as have been related diagnostic and therapeutic innovations over the last 40 years. Nonethe-
less, the cause remains unknown. And now, in the last year, comes another revelation, multisystem inflammatory syn-
drome in children, re-energizing conversations on the etiology, mechanism, and treatment of childhood inflammatory
vascular injury.’

The extraordinary effort undertaken by Chamberlain and Perry, with the tools at their disposal, to provide knowl-
edge about a perplexing condition, was repeated by the early investigators of Kawasaki disease, with results benefitting
many children. Nature has thrown us another curve, and we have newer anti-inflammatories and cardio-respiratory
support to improve outcomes. Maybe we will find some causes too.

Samuel S. Gidding, MD

Geisinger Genomic Medicine Institute
Bridgewater Corners, Vermont
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Table IV. Test of effect models, P values of the
interaction terms
Interaction terms Wald x2 df P value
MHI-5, self-reported

Sex*asthma severity 0.3 2 .86
Age*asthma severity 34 6 75
General health, self-reported
Sex*asthma severity 0.7 2 .69
Age*asthma severity 315 6 74
General health, parent reported
Sex*asthma severity 0.003 2 .998
Age*asthma severity 6.3 4 .18
. v

The asterisk indicates an interaction term.

Table V. MHI and perceived general health: Age-specific associations between adolescents with no asthma (reference),
mild asthma, and severe asthma

Age categories (years) 1 14 17 20
MHI-5 Adjusted g8 (95% CI) Adjusted 8 (95% CI) Adjusted 3 (95% CI) Adjusted 8 (95% Cl)
No asthma ref ref ref ref
Intermittent asthma 1.03 (—2.31 0 4.38) 1.07 (—1.86 t0 4.00) 1.12 (-3.46 to 5.69) —0.44 (—4.09 to 3.21)
Persistent asthma -1.22 (-3.62 10 1.16) —0.81 (-3.55 10 1.93) 2.04 (-1.34 t0 5.22) —0.85 (-5.15 to 3.45)
aOR (95% CI) a0R (95% Cl) aOR (95% Cl) a0R (95% CI)

GH, self-reported

No asthma ref ref ref ref

Intermittent asthma 0.40 (0.29 t0 0.82) 0.28 (0.14 t0 0.55) 0.48 (0.22 to 1.04) 0.40 (0.24 t0 0.65)

Persistent asthma 0.28 (0.18 t0 0.42) 0.29 (0.18 t0 0.43) 0.40 (0.22 t0 1.73) 0.43 (0.26 t0 0.69)
GH, parent reported

No asthma ref ref ref na

Intermittent asthma 0.42 (0.21 t0 0.85) 0.60 (0.08 t0 0.31) 0.34 (0.15 10 0.77) na

Persistent asthma 0.17 (0.12 to 0.26) 0.24 (0.16 to 0.36) 0.22 (0.12 to 0.40) na

v

na, not applicable.
Adjusted for sex (boy/girl), family history of atopic disease in mother/father, puberty scale, ethnicity, highest attained education of parents, and education of the children/adolescents themselves.
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Table VI. MHI and perceived general health: Sex-specific associations between adolescents with no asthma (reference),
mild asthma, and severe asthma
Characteristics Boys Girls
MHI-5 Adjusted 3 (95% Cl) Adjusted ¢ (95% CI)

No asthma ref ref
Intermittent asthma -0.10 (-2.70 to 2.49) 1.20 (-1.89 t0 4.29)
Persistent asthma —0.85 (-3.18 to 1.49) —0.12 (—2.69 to 2.46)
aOR (95% Cl) aOR (95% CI)
GH, self-reported
No asthma ref ref
Intermittent asthma 0.42 (0.25 to 0.68) 0.33 (0.22 to 0.50)
Persistent asthma 0.34 (0.24 t0 0.47) 0.31 (0.21 to 0.45)
aOR (95% CI) aOR (95% CI)
GH, parent reported
No asthma ref ref
Intermittent asthma 0.26 (0.15 to 0.46) 0.27 (0.14 t0 0.52)
Persistent asthma 0.21 (0.14 0 0.29) 0.21 (0.1310 0.32) )

Adjusted for sex (boy/girl), family history of atopic disease in mother/father, puberty scale, ethnicity, highest attained education of parents, and education of the children/adolescents themselves.
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Table VII. Participant characteristics for all participants and those who completed the 20-year follow-up
Baseline 20-year follow-up
Variables n/N (%) n/N (%)
Female sex 2053/3963 (51.8) 1040/2201 (47.3)
Maternal asthma and/or hay fever 963/3923 (24.5) 505/2181 (23.2)
Paternal asthma and/or hay fever 980/3928 (24.9) 546/2181 (25.0)
Dutch nationality 3327/3684 (90.3) 1971/2159 91.3)
High maternal education 1331/3807 (35.0) 883/2190 (40.3)
High paternal education 1493/3761 (39.7) 959/2171 (44.2)
\ S
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