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Abstract
Background: Data on the impact of the number and nature of perceived asthma trig-
gers on health-related quality of life (HRQL) in children are scarce.
Objective: To investigate the impact of perceived asthma triggers on both asthma-
specific and generic HRQL in children.
Methods: A cross-sectional study was conducted among children (7-18 years) with 
asthma in secondary and tertiary care. Children were screened with electronic ques-
tionnaires regarding respiratory and allergic symptoms. Asthma-specific HRQL was 
assessed using the Pediatric Asthma Quality of Life Questionnaire (PAQLQ) (score 
range 1-7) and generic HRQL using the RAND questionnaire (score range 7-32). The 
Kruskal-Wallis test and one-way ANOVA were used to test the difference of, respec-
tively, the PAQLQ and RAND scores across the number of perceived asthma triggers 
(0, 1-2, 3-4, or ≥ 5). Univariable and multivariable linear regression analyses were 
performed to evaluate the association between individual triggers and HRQL.
Results: A total of 527 children with a mean (SD) age of 12.1 (2.9) years were in-
cluded. Children with a higher number of perceived triggers had significantly lower 
PAQLQ and RAND scores (ie poorer HRQL). The difference in PAQLQ scores was 
clinically relevant between children with 0 versus 3-4 or ≥ 5 triggers and 1-2 ver-
sus ≥ 5 triggers (mean difference 0.66, 1.02 and 0.63, respectively). Especially, non-
allergic triggers (physical exercise, the weather, (cigarette) smoke and emotions) were 
significantly associated with reduced PAQLQ scores. Emotions and food/drinks were 
associated with reduced RAND scores.
Conclusion and Clinical Relevance: A higher number of perceived triggers of asthma 
were associated with reduced HRQL in children with asthma. Especially, non-allergic 
triggers were associated with reduced HRQL.
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1  | INTRODUC TION

Asthma presents as one of the most common chronic inflammatory 
diseases in children in the developed world, affecting up to 9% of 
children.1 Asthma causes significant morbidity and has a negative 
impact on health-related quality of life (HRQL).2 HRQL can be mea-
sured with asthma-specific and generic questionnaires. Asthma-spe-
cific HRQL reflects the perceived impact of asthma on a patient's 
life, while generic HRQL allows direct comparison between differ-
ent diseases. Asthma-specific HRQL is especially reduced in girls, 
in children with uncontrolled asthma and in those with frequent or 
severe asthma exacerbations.3,4 Children with asthma report poorer 
generic HRQL than children in the general population and children 
with allergic rhinitis, food allergy, atopic dermatitis and diabetes mel-
litus, but better generic HRQL than children with juvenile chronic 
arthritis.5,6

Asthma symptoms and exacerbations can be elicited by a range 
of allergic triggers (ie pollen, house dust or pets) and non-allergic 
triggers (ie physical exercise, respiratory tract infections, emotions 
or exposure to tobacco smoke).7 Only scarce data on the impact 
of perceived asthma triggers on HRQL in children are available. A 
higher number of perceived triggers of asthma can exert a toll on 
asthma-specific HRQL in children with severe or difficult-to-treat 
asthma.8,9 Data in children with mild or moderate asthma are lack-
ing. Furthermore, it has been shown that allergic disease-specific 
HRQL in children was associated with grass pollen exposure and 
airway inflammation10 and generic HRQL in children was reduced 
during pollen season.11 In adults, previous research has suggested 
that mainly non-allergic asthma triggers are associated with reduced 
asthma-specific HRQL.12

The aim of this study was to investigate the single and composite 
impact of perceived allergic and non-allergic triggers of asthma on 
asthma-specific and generic HRQL in children referred to secondary 
or tertiary care.

2  | METHODS

2.1 | Domain and data collection

A cross-sectional study was performed among children referred with 
respiratory or allergic complaints to 8 secondary care centres and 
1 tertiary care centre in the Netherlands between June 2011 and 
August 2018. Eligible children were aged 7-18 years with parent-re-
ported physician-diagnosed asthma. All children were invited for the 
electronic portal (EP) before an outpatient visit. The details of the 
EP have been previously published.13 In short, the EP is a web-based 
system with electronic questionnaires for children and their parents 
developed to collect information on asthma, allergic rhinitis, food 

allergy, atopic dermatitis and recurrent respiratory tract infections. 
This study was approved by the Medical Ethical Review Board of 
the University Medical Center in Utrecht, the Netherlands, number 
10/348, and all parents and/or children gave informed consent be-
fore enrolment.

2.2 | Measurements

2.2.1 | Asthma‐specific and generic HRQL

Asthma-specific HRQL in children was assessed using the child-re-
ported Pediatric Asthma Quality of Life Questionnaire (PAQLQ).14 
The PAQLQ is a validated instrument with 23 items in three domains: 
symptoms, activity limitation and emotional function. All PAQLQ 
items are scored on a 7-point Likert response scale (ie 1 = extremely 
bothered; 7 = not bothered) with a 1-week recall period. The final 
overall PAQLQ score is the mean score of all 23 items, and domain-
scores are the means of the items in the individual domains. The 
mean difference (MD) in PAQLQ scores between patients can be in-
terpreted using the minimal clinically important differences (MCIDs). 
The MCID is the smallest change score that is considered clinically 
relevant.15 The MCID for the PAQLQ is 0.5 as estimated previously.16

Generic HRQL in children was assessed using the parent-re-
ported RAND questionnaire.17 The RAND is a validated general 
health-rating index for children with 7 questions that ask parents to 
assess the overall health status of their child with a 1-month recall 
period. The final RAND score is the summed score ranging from 7 to 
32 with higher scores indicating better general health. The MCID of 
the RAND questionnaire is 5.3.18

2.2.2 | Perceived triggers of asthma

Children (≥12 years) or parents (children 7-12 years) were asked if, in 
the last 12 months, symptoms of wheezing in the chest were wors-
ened after exposure to one or more of the following triggers: dust, 
pollen, pets, physical exercise, the weather, cold or the flu, (cigarette) 
smoke, emotions, food or drinks, detergent, or wool clothing. Dust, 
pollen and pets were categorized as allergic triggers; all other trig-
gers were categorized as non-allergic triggers.

2.2.3 | Clinical data

Information on patients’ demographic and environmental charac-
teristics was obtained using the electronic questionnaires in the 
EP. Asthma control during the last month was assessed using the 
Asthma Control Test (ACT). The previously defined cut-off was 
used to classify children as having well-controlled asthma (ACT 
score ≥ 20) or uncontrolled asthma (<20).19,20 Furthermore, the 
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ISAAC core questionnaires for wheezing, allergic rhinitis and atopic 
dermatitis were used.21 Comorbidities—that is allergic rhinitis, food 
allergy, atopic dermatitis and recurrent respiratory tract infections—
were defined based on a combination of questions in the EP (see 
Table S1 in the Supporting Information).

2.3 | Statistical analyses

Children with complete HRQL data, information on perceived 
asthma triggers and clinical data used as confounders in the multi-
variable analysis were included in the analysis. Differences between 
children with complete and incomplete data were statistically evalu-
ated by the chi-square test for categorical variables, the unpaired 
t-test for normally distributed continuous variables and the Mann-
Whitney U tests for non-normally distributed continuous variables 
with Bonferroni correction for multiple testing. Descriptive statistics 
were presented as number and percentages, means with standard 
deviations (SD) for normally distributed data and medians with inter-
quartile ranges (IQR) for non-normally distributed data. The Kruskal-
Wallis test was used to compare the non-normally distributed 
PAQLQ score and one-way analysis of variance (ANOVA) was used 
to compare the normally distributed RAND score across the total 
number of perceived asthma triggers (0, 1-2, 3-4 or ≥ 5), the number 
of allergic triggers (0, 1, 2 or 3) and the number of non-allergic trig-
gers (0, 1-2, 3-4 or ≥ 5). Furthermore, the difference between the 
mean HRQL scores (mean difference, MD) of children in the differ-
ent categories of triggers (e.g. 0 vs. 1-2 triggers) was calculated along 
with the 95% confidence interval (95% CI) to interpret the change 

score using the minimal clinically important difference (MCID). In ad-
dition, the standardized mean difference (SMD) was calculated using 
Cohen's statistics to estimate the effect size.22 Based on Cohen's 
criteria, a SMD of 0.2 is considered small, 0.5 is moderate, and >0.8 
is large.22

The association between the individual perceived asthma trig-
gers and HRQL was estimated using univariable and multivariable 
linear regression analyses. The multivariable linear regression anal-
yses were performed with all triggers and adjusted for age, sex, liv-
ing environment, asthma control (well-controlled vs. uncontrolled 
according to the Asthma Control Test) and the presence of allergic 
rhinitis, food allergy, atopic dermatitis or recurrent respiratory tract 
infections. The unadjusted and adjusted unstandardized regression 
coefficients for the difference in the outcome between patients with 
and without the trigger were estimated along with the 95% CI and 
P-value. A P-value of <0.05 was considered statistically significant. 
All analyses were performed in SPSS Statistics for Windows (version 
25.0. Armonk, NY: IMB Corp).

3  | RESULTS

3.1 | Patients’ characteristics

A total of 1869 children aged 7-18 years were included in the elec-
tronic portal in one of the participating secondary (n = 8) or tertiary 
care (n = 1) centres: 1743 (93%) completed the screening question-
naires, and the parents of 764 children (44%) reported their child to 
have physician-diagnosed asthma. A total of 527 children (69%) had 

F I G U R E  1   Study population flow 
chart. EP, electronic portal; n, number
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complete data and were included in the analysis (Figure 1). Children 
included in the analysis were older compared to the children with 
incomplete data, but did not differ in the frequency of having any 

perceived trigger of asthma, the level of asthma control, asthma-
specific health-related quality of life (HRQL) and generic HRQL (see 
Table S2 in the Supporting Information).

TA B L E  1   Clinical characteristics of 
children with asthma  n

Age in years, mean (SD) 12.1 (2.9) 527

Male sex 304 (58) 527

Both parents Dutch 458 (88) 523

Maternal education level

Elementary school or lower secondary education 68 (13) 524

Intermediate or higher secondary education 212 (41) 524

Higher education or university 244 (47) 524

Any asthma trigger 417 (79) 527

Both allergic and non-allergic asthma triggers 278 (53) 527

Only non-allergic asthma triggers 129 (24) 527

Only allergic asthma triggers 10 (2) 527

No asthma triggers 110 (21) 527

Family history of 

Asthma 239 (45) 526

Allergic rhinitis 353 (67) 525

Atopic dermatitis 268 (51) 525

Food allergy 53 (14) 379

Current living environment

Rural 318 (60) 527

Urban 209 (40) 527

Pet ownership 234 (44) 527

Asthma characteristics

Uncontrolled asthma (ACT < 20) 200 (38) 527

Nocturnal wheezing/coughing in the past year 271 (51) 527

Daily inhaled corticosteroids 264 (66) 403

Inhaled short-acting β2-agonists in the past week 271 (51) 527

Comorbidities

Allergic rhinitis 296 (56) 527

Food allergy 153 (29) 527

Atopic dermatitis 215 (41) 527

Recurrent respiratory tract infections in the past year 250 (47) 527

Referred to

Secondary care 367 (70) 527

Tertiary care 160 (30) 527

Referral reason

Asthma 209 (50) 415

Food allergy 124 (30) 415

Allergic rhinitis 32 (8) 415

Atopic dermatitis 32 (8) 415

Recurrent respiratory tract infections 10 (2) 415

Other 19 (5) 415

Note: Data are n (%) unless otherwise stated.
Abbreviations: ACT, Asthma Control Test; n, number; SD, standard deviation.
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Patients’ characteristics are presented in Table 1. Children 
had a mean (SD) age of 12.1 (2.9) years, 58% were male, 88% 
were Dutch, and 79% reported worsening of symptoms of 
wheezing in the chest after exposure to one or more asthma trig-
ger in the past year. Half of the children reported both perceived 

allergic and non-allergic asthma triggers (53%). Figure 2 shows 
the proportion of individual triggers. The three most common 
perceived triggers of asthma were all non-allergic: physical exer-
cise (n = 331; 63%), the weather (n = 269; 51%) and a cold or the 
flu (n = 268; 51%).

F I G U R E  2   Proportion of asthma 
triggers in children with asthma, n = 527

F I G U R E  3   Association between the number of asthma triggers and asthma-specific (A) and generic (B) quality of life. All triggers included 
allergic triggers (dust, pollen and pets) and non-allergic triggers (physical exercise, the weather, cold or the flu, (cigarette) smoke, emotions, 
food or drinks, detergent, wool clothing). n, number; PAQLQ, Pediatric Asthma Quality of Life; RAND, RAND general health-rating index; SE, 
standard error
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3.2 | The association between the number of 
asthma triggers and HRQL

3.2.1 | Asthma‐specific HRQL

A higher number of perceived triggers of asthma were associated with 
reduced asthma-specific HRQL (Figure 3a). Children with a higher 
number of triggers had significantly lower PAQLQ scores (Table 2). 
The same association was observed for the domain-specific PAQLQ 
scores and after stratification by allergic and non-allergic triggers.

The difference of the overall PAQLQ score was considered clinically 
relevant between children with 0 and 3-4 triggers and 0 and ≥ 5 triggers 
(mean difference [MD] 0.66 and 1.02, respectively) with respectively 
moderate and large effect size (standardized mean difference [SMD] 
0.74 and 1.10). Furthermore, the difference was clinically relevant be-
tween children with 1-2 and ≥ 5 triggers (MD 0.63) with moderate ef-
fect size (SMD 0.65) (see Table S3 in the Supporting Information). In 
addition, clinically relevant differences of the domain-specific PAQLQ 
scores were observed (see Table S3 in the Supporting Information).

Children with only non-allergic asthma triggers had a significantly 
lower median (IQR) PAQLQ score (ie worse HRQL) (6.1 (5.2-6.7); 
n = 129) compared to children with only allergic asthma triggers (6.7 
(6.1-6.9); n = 10) (P = 0.029).

3.2.2 | Generic health‐related HRQL

A higher number of perceived triggers of asthma were associated 
with reduced generic HRQL as assessed with the RAND question-
naire (Figure 3b). Children with a higher number of triggers had sig-
nificantly lower RAND scores (Table 2). The same association was 
observed if the analysis was stratified by allergic and non-allergic 
triggers. The difference in RAND scores was not considered clini-
cally relevant as the minimal clinically important difference was not 
exceeded. The effect size was moderate between children with 0 
and ≥ 5 triggers (SMD 0.68) and between children with 1-2 and ≥ 5 
triggers (SMD 0.62) (see Table S3 in the Supporting Information).

The RAND score was comparable between children with only 
non-allergic asthma triggers (mean (SD) 21.1 (4.4)) and children with 
only allergic asthma triggers (22.1 (3); n = 10) (P = 0.494).

3.3 | Single and composite effects of 
asthma triggers

3.3.1 | Asthma‐specific HRQL

In univariable linear regression analysis, all allergic asthma triggers were 
associated with a lower overall PAQLQ score (ie poorer asthma-specific 

TA B L E  2   The number of asthma triggers and asthma-specific (PAQLQ) and generic (RAND) quality of life scores

 n

PAQLQ score

RAND scoreOverall Domain symptoms Domain activities Domain emotions

All triggersa

0 triggers 110 6.47 ± 0.07 6.38 ± 0.07 6.25 ± 0.09 6.72 ± 0.07 22.74 ± 0.48

1-2 triggers 111 6.09 ± 0.08 5.83 ± 0.10 5.90 ± 0.10 6.53 ± 0.07 22.27 ± 0.40

3-4 triggers 129 5.81 ± 0.08 5.52 ± 0.11 5.48 ± 0.10 6.37 ± 0.08 20.62 ± 0.39

≥5 triggers 177 5.45 ± 0.08 5.12 ± 0.09 5.01 ± 0.09 6.16 ± 0.08 19.58 ± 0.33

P-valueb  <0.001 <0.001 <0.001 <0.001 <0.001

Allergic triggers

0 triggers 239 6.12 ± 0.06 5.94 ± 0.07 5.87 ± 0.08 6.51 ± 0.06 21.87 ± 0.31

1 triggers 118 5.80 ± 0.09 5.49 ± 0.11 5.51 ± 0.11 6.38 ± 0.08 21.23 ± 0.42

2 triggers 91 5.71 ± 0.10 5.38 ± 0.12 5.35 ± 0.11 6.34 ± 0.09 19.77 ± 0.46

3 triggers 79 5.51 ± 0.12 5.20 ± 0.14 5.01 ± 0.14 6.20 ± 0.11 19.84 ± 0.52

P-valueb  <0.001 <0.001 <0.001 <0.001 <0.001

Non-allergic triggers

0 triggers 120 6.48 ± 0.06 6.38 ± 0.07 6.27 ± 0.09 6.72 ± 0.06 22.68 ± 0.45

1-2 triggers 172 6.08 ± 0.07 5.83 ± 0.08 5.84 ± 0.08 6.55 ± 0.05 21.98 ± 0.32

3-4 triggers 181 5.50 ± 0.08 5.17 ± 0.09 5.11 ± 0.09 6.18 ± 0.08 19.77 ± 0.46

≥5 triggers 54 5.24 ± 0.14 4.88 ± 0.16 4.71 ± 0.17 6.12 ± 0.14 18.93 ± 0.65

P-valueb  <0.001 <0.001 <0.001 <0.001 <0.001

Note: Data are mean ± SE, unless otherwise stated.
Abbreviations: n, number; PAQLQ, Pediatric Asthma Quality of Life Questionnaire; RAND, RAND general health-rating index; SE, standard error.
aAll triggers included allergic triggers (dust, pollen and pets) and non-allergic asthma triggers (physical exercise, the weather, cold or the flu, (ciga-
rette) smoke, emotions, food or drinks, detergent, wool clothing). 
bStatistical comparisons between trigger categories using Kruskal-Wallis test for the PAQLQ scores and one-way ANOVA for the RAND score with P 
values of <0.004 taken to be significant according to Bonferroni correction for multiple testing. 
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HRQL) (Table 3a). In addition, all non-allergic asthma triggers except 
wool clothing were associated with a lower overall PAQLQ score. In 
the adjusted multivariable analysis, physical exercise, the weather, 
(cigarette) smoke and emotions were independently associated with a 

lower overall PAQLQ score. None of the perceived allergic triggers was 
independently associated with the overall PAQLQ score.

The multivariable analysis was repeated with the domain-spe-
cific PAQLQ scores as the outcome (see Table S4 in the Supporting 

 

Univariable analysis Multivariable analysis

β 95% CI P‐value aβa 95% CI P‐value

a. Overall PAQLQ score

Allergic triggers

Dust −0.51 −0.68 to −0.34 <0.001 −0.09 −0.25 to 0.08 0.293

Pollen −0.27 −0.45 to −0.08 0.004 0.15 −0.03 to 0.33 0.095

Pets −0.35 −0.53 to −0.16 <0.001 −0.03 −0.19 to 0.14 0.760

Non-allergic triggers

Physical 
exercise

−0.70 −0.87 to −0.53 <0.001 −0.16 −0.32 to 0.00 0.047

The weather −0.66 −0.83 to −0.50 <0.001 −0.17 −0.33 to −0.01 0.038

Cold or the 
flu

−0.55 −0.71 to −0.38 <0.001 0.00 −0.16 to 0.15 0.954

(Cigarette) 
smoke

−0.75 −0.96 to −0.55 <0.001 −0.27 −0.47 to −0.08 0.006

Emotions −0.75 −1.00 to −0.50 <0.001 −0.28 −0.49 to −0.08 0.007

Food or 
drinks

−0.29 −0.57 to −0.02 0.037 −0.14 −0.36 to 0.08 0.201

Detergent −0.68 −0.97 to −0.38 <0.001 0.05 −0.20 to 0.31 0.670

Wool 
clothing

−0.31 −0.73 to 0.11 0.153 0.22 −0.10 to 0.55 0.181

b. RAND score

Allergic triggers

Dust −2.07 −2.89 to −1.26 <0.001 −0.65 −1.55 to 0.26 0.162

Pollen −1.24 −2.08 to −0.40 0.004 0.27 −0.71 to 1.25 0.594

Pets −0.92 −1.79 to −0.05 0.039 0.20 −0.74 to 1.14 0.676

Non-allergic triggers

Physical 
exercise

−1.46 −2.28 to −0.63 0.001 0.46 −0.41 to 1.34 0.299

The weather −1.88 −2.67 to −1.09 <0.001 −0.17 −1.06 to 0.73 0.717

Cold or the 
flu

−2.21 −2.99 to −1.42 <0.001 −0.55 −1.41 to 0.31 0.212

 (Cigarette) 
smoke

−1.79 −2.78 to −0.79 <0.001 0.00 −1.08 to 1.08 0.998

Emotions −2.75 −3.94 to −1.56 <0.001 −1.49 −2.64 to −0.35 0.011

Food or 
drinks

−2.24 −3.51 to −0.96 0.001 −1.86 −3.09 to −0.63 0.003

Detergent −2.10 −3.49 to −0.72 0.003 −0.06 −1.47 to 1.35 0.930

Wool 
clothing

−1.02 −2.99 to 0.96 0.312 0.85 −0.98 to 2.67 0.362

Note: Bold values indicate a significant association between the asthma trigger and HRQL in multi-
variable analysis.
A negative β-value indicates a negative impact on HRQL scores (ie poorer HRQL).
Abbreviations: (a)β, (adjusted) unstandardized regression coefficient; CI, confidence interval; 
PAQLQ, Pediatric Asthma Quality of Life Questionnaire; RAND, RAND general health-rating index.
aAdjusted for age, gender, living environment, asthma control, allergic rhinitis, food allergy, atopic 
dermatitis and recurrent respiratory tract infections. 

TA B L E  3   Linear regression analysis for 
asthma-specific (a) and generic (b) quality 
of life
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Information). Physical exercise and (cigarette) smoke were inde-
pendently associated with a lower symptom domain score. Pets, 
physical exercise, the weather and (cigarette) smoke were inde-
pendently associated with a lower activity limitations domain score. 
The asthma trigger emotions were independently associated with a 
lower emotional function domain score.

3.4 | Generic HRQL

In univariable linear regression analysis, all allergic asthma trig-
gers were associated with a lower RAND score (ie poorer generic 
HRQL) (Table 3b). Again, all non-allergic asthma triggers except 
wool clothing were associated with a lower RAND score. In the ad-
justed multivariable analysis, only emotions and food or drinks were 
independently associated with a lower RAND score. None of the 
perceived allergic triggers was independently associated with the 
RAND score.

4  | DISCUSSION

Our cross-sectional study demonstrated that among a broad pop-
ulation of children with asthma, a higher number of perceived al-
lergic and non-allergic asthma triggers were strongly associated 
with reduced asthma-specific and generic health-related quality of 
life (HRQL). The majority of children (79%) reported one or more 
perceived trigger(s) of asthma. Non-allergic asthma triggers were 
independently associated with reduced HRQL: physical exercise, 
the weather, (cigarette) smoke and emotions with asthma-specific 
HRQL, and emotions and food/drinks with generic HRQL.

Our study is the first to indicate that not only asthma-specific 
HRQL was reduced in children with a higher number of asthma trig-
gers but also generic HRQL was reduced. Previous research showed 
an association between a higher number of perceived triggers of 
asthma and reduced asthma-specific HRQL in children and ado-
lescents with severe or difficult-to-treat asthma,8,9 and in children 
participating in an asthma education programme with symptom per-
ception interventions.23 We were able to confirm these findings in 
children and adolescents with asthma of varying severity in second-
ary or tertiary care. The impact of asthma triggers on HRQL may 
be explained by the fact that asthma triggers are associated with 
greater severity and frequency of asthma exacerbations, emergency 
treatments, healthcare visits and hospitalization.12,24 In addition, a 
higher number of asthma triggers may result in an increased per-
ceived burden of asthma. Furthermore, children with a higher num-
ber of asthma triggers may try to avoid asthma triggers, which may 
have an additional negative impact on asthma-specific and generic 
HRQL.

Our study suggests that especially non-allergic triggers were 
independently associated with HRQL. It can be hypothesized that 
triggers that are difficult to control, that is the weather, (cigarette) 
smoke and emotions, exert a greater influence on HRQL than trig-
gers that are more easily controlled or treated. Allergic triggers, that 

is pets, dust or pollen, might exert less influence on HRQL because 
adequate treatment is available to reduce the symptoms caused by 
these triggers. However, we might not have detected an association 
between allergic triggers and HRQL as data on allergen sensitization 
were not available. Interestingly, the asthma trigger emotions were 
consistently associated with both asthma-specific and generic HRQL 
in our study population. Strong emotions such as fear, excitement, 
stress, anger or laughter may cause asthma symptoms due to an ab-
normal breathing pattern. Furthermore, the asthma trigger emotions 
might indicate the presence of psychiatric comorbidities, for exam-
ple depression and anxiety. Psychiatric comorbidities are known to 
be more prevalent among patients with asthma and are associated 
with worse asthma control, increased asthma exacerbations and 
emergency visits.7

Our results highlight the importance of trigger identification in 
children with asthma. Physicians should pay attention to the iden-
tification of asthma triggers and, in turn, instruct children and par-
ents regarding avoidance strategies or treatment of the identified 
triggers. For instance, the impact of the trigger physical exercise on 
HRQL might be reduced when children are advised to use a short-
acting β2-agonist before exercising7 and the impact of the trigger 
emotions might be reduced when children seek psychological sup-
port to reduce emotional stress. Although allergic triggers were not 
independently associated with HRQL in our analysis, we showed 
that a higher cumulative number of allergic and non-allergic asthma 
triggers were associated with reduced asthma-specific and generic 
HRQL. Therefore, specific instructions directed at children with al-
lergic triggers might be beneficial as well. For instance, the impact of 
the trigger dust on HRQL might be reduced when instructions are 
given on house cleaning and the impact of the trigger pollen might 
be reduced when adequate (pharmacological) treatment is initiated.

The major limitation of the present study is that the asthma 
diagnosis and asthma triggers were self-reported by parents. 
Furthermore, data on allergen sensitization were not available. 
However, patient-reported data do provide meaningful insight into 
the perception of allergic and non-allergic asthma triggers and HRQL 
among parents and children. Additionally, asthma-specific and ge-
neric HRQL cannot be directly compared as asthma-specific HRQL 
was assessed in children and generic HRQL in parents. Previous 
research reported a lack of agreement between children's self-re-
ported and parent proxy-reported HRQL and suggested to include 
both perspectives in HRQL research as both are complementary to 
each other.25,26 In addition, we were not able to assess asthma sever-
ity as we did not collect data on the frequency of asthma exacerba-
tions, emergency department visits and hospitalizations. Finally, the 
cross-sectional design of this study limits the assessment of possible 
long-term effects. Strengths of this study are the large sample size, 
reliable data collection in routine secondary and tertiary care using 
validated questionnaires in children and parents and the assessment 
of both asthma-specific and generic HRQL.

In summary, we demonstrated that a higher number of per-
ceived allergic and non-allergic triggers of asthma were strongly 
associated with reduced asthma-specific and generic health-related 
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quality of life (HRQL) in children with asthma. Especially, non-allergic 
asthma triggers were independently associated with reduced HRQL. 
Accurate identification and, in turn, avoidance and/or treatment of 
triggers in children with asthma may improve health-related quality 
of life.

ACKNOWLEDG EMENTS

The authors would like to thank the members of the Expert Network: 
D.M.W. Gorissen a, B.E. van Ewijk b, W.A.F. Balemans c, E. de Vries 
d, M.F. van Velzene, P.F. Eskese, G. Slabbers f, R. van Gentg† and 
participant of the Electronic Portal: M. Stadermannh for their col-
laboration and work within their centres. Furthermore, the authors 
would like to thank P.M.J Welsing i for his statistical advice; aDepart-
ment of Pediatrics, Deventer Hospital, Deventer, The Netherlands; 
bDepartment of Pediatrics, Tergooi Hospital, Blaricum/Hilversum, 
The Netherlands; cDepartment of Pediatrics, St. Antonius Hospital, 
Nieuwegein, The Netherlands; dDepartment of Pediatrics, Jeroen 
Bosch Academie (Research), Jeroen Bosch Hospital, ‘s-Hertogenbosch, 
The Netherlands; eDepartment of Pediatrics, Meander Medical 
Center, Amersfoort, The Netherlands; fDepartment of Pediatrics, 
Bernhoven Hospital, Uden, The Netherlands; gDepartment of 
Pediatrics, Máxima Medical Center, Veldhoven, The Netherlands; 
hDepartment of Pediatric Allergology, Diakonessernhuis, Utrecht, 
The Netherlands; iDepartment of Dermatology, University Medical 
Center Utrecht, Utrecht, The Netherlands

CONFLIC TS OF INTERE S T

None.

AUTHORS’  CONTRIBUTIONS

HK substantially contributed to design, concept, acquisition of data, 
analysis and interpretation of data, drafting the article, final approval 
of the version to be published and agreed to be accountable for all 
aspects of the work. TL, FE and CE substantially contributed to de-
sign, interpretation of data, drafting the article, final approval of the 
version to be published and agreed to be accountable for all aspects 
of the work. YM, CU and AK substantially contributed to interpre-
tation of data, revising critically for important intellectual content, 
final approval of the version to be published and agreed to be ac-
countable for all aspects of the work.

DATA AVAIL ABILIT Y

The data that support the findings of this study are available on re-
quest from the corresponding author. The data are not publicly avail-
able due to privacy or ethical restrictions.

ORCID

Hannah M. Kansen  https://orcid.org/0000-0003-1446-7704 

Francine C. Erp  https://orcid.org/0000-0002-2209-5608 

R E FE R E N C E S

 1. National Health Interview Survey (NHIS) Data [Internet]. Center 
for Disease Control and Prevention. https ://www.cdc.gov/asthm a/
most_recent_data.htm. Accessed July 31, 2018

 2. Chen H, Gould MK, Blanc PD, et al. Asthma control, severity, and 
quality of life: Quantifying the effect of uncontrolled disease. J 
Allergy Clin Immunol. 2007;120(2):396-402.

 3. Stridsman C, Backman H, Eklund BM, Rönmark E, Hedman L. 
Adolescent girls with asthma have worse asthma control and 
health-related quality of life than boys—A population based study. 
Pediatr Pulmonol. 2017;52(7):866-872.

 4. Jonsson M, Bergström A, Egmar AC, Hedlin G, Lind T, Kull I. Asthma 
during adolescence impairs health-related quality of life. J Allergy 
Clin Immunol Pract. 2016;4(1):144-146.e2.

 5. Covaciu C, Bergström A, Lind T, Svartengren M, Kull I. 
Childhood allergies affect health-related quality of life. J Asthma. 
2013;50(5):522-528.

 6. Norrby U, Nordholm L, Andersson-Gäre B, Fasth A. Health-related 
quality of life in children diagnosed with asthma, diabetes, juve-
nile chronic arthritis or short stature. Acta Paediatr Int J Paediatr. 
2006;95(4):450-456.

 7. Global Strategy for Asthma Management and Prevention [Internet]. 
Global Initiative for Asthma (GINA). http://www.ginas thma.org. 
Accessed August 8, 2018

 8. Luskin AT, Chipps BE, Rasouliyan L, Miller DP, Haselkorn T, 
Dorenbaum A. Impact of asthma exacerbations and asthma 
triggers on asthma-related quality of life in patients with se-
vere or difficult-to-treat asthma. J Allergy Clin Immunol Pract. 
2014;2(5):544-552.

 9. Chipps BE, Haselkorn T, Rosén K, Mink DR, Trzaskoma BL, Luskin 
AT. Asthma exacerbations and triggers in children in TENOR: impact 
on quality of life. J Allergy Clin Immunol Pract. 2018;6(1):169-176.e2.

 10. Roberts G, Mylonopoulou M, Hurley C, Lack G. Impairment in qual-
ity of life is directly related to the level of allergen exposure and al-
lergic airway inflammation. Clin Exp Allergy. 2005;35(10):1295-1300.

 11. Kiotseridis H, Cilio CM, Bjermer L, et al. Quality of life in children 
and adolescents with respiratory allergy, assessed with a generic 
and disease-specific instrument. Clin Respir J. 2013;7(2):168-175.

 12. Ritz T, Wittchen HU, Klotsche J, Mühlig S, Riedel O. Asthma trig-
ger reports are associated with low quality of life, exacerbations, 
and emergency treatments. Ann Am Thorac Soc. 2016;13(2):204- 
211.

 13. Zomer-Kooijker K, van Erp FC, Balemans WAF, van Ewijk BE, van 
der Ent CK. The expert network and electronic portal for children 
with respiratory and allergic symptoms: Rationale and design. BMC 
Pediatr 2013;13(1):9.

 14. Raat H, Bueving HJ, De Jongste JC, Grol MH, Juniper EF, Van 
Der Wouden JC. Responsiveness, longitudinal- and cross-sec-
tional construct validity of the Pediatric Asthma Quality of Life 
Questionnaire (PAQLQ) in Dutch children with asthma. Qual Life 
Res. 2005;14(1):265-272.

 15. Revicki D, Hays RD, Cella D, Sloan J. Recommended methods for de-
termining responsiveness and minimally important differences for 
patient-reported outcomes. J Clin Epidemiol. 2008;61(2):102-109.

 16. Juniper EF, Guyatt GH, Willan A, Griffith LE. Determining a minimal 
important change in a disease-specific quality of life questionnaire. 
J Clin Epidemiol. 1994;47(1):81-87.

 17. Post MW, Kuyvenhoven MM, Verheij MJ, de Melker RA, Hoes 
AW. The Dutch “Rand General Health Rating Index for Children”: a 

https://orcid.org/0000-0003-1446-7704
https://orcid.org/0000-0003-1446-7704
https://orcid.org/0000-0002-2209-5608
https://orcid.org/0000-0002-2209-5608
https://www.cdc.gov/asthma/most_recent_data.htm
https://www.cdc.gov/asthma/most_recent_data.htm
http://www.ginasthma.org


     |  989KANSEN Et Al.

questionnaire measuring the general health status of children. Ned 
Tijdschr Geneeskd. 1998;142(49):2680-2683.

 18. Brouwer CNM, Schilder AGM, Van Stel HF, et al. Reliability and va-
lidity of functional health status and health-related quality of life 
questionnaires in children with recurrent acute otitis media. Qual 
Life Res. 2007;16(8):1357-1373.

 19. Nathan RA, Sorkness CA, Kosinski M, et al. Development of the 
Asthma Control Test : A survey for assessing asthma control.  
J Allergy Clin Immunol. 2004;113:59-65.

 20. Liu AH, Zeiger R, Sorkness C, et al. Development and cross-sec-
tional validation of the Childhood Asthma Control Test. J Allergy 
Clin Immunol. 2007;119:817-825.

 21. Asher MI, Keil U, Anderson HR, et al. International study of asthma 
and allergies in childhood (ISAAC): Rationale and methods. Eur 
Respir J. 1995;8(3):483-491.

 22. Cohen J. Statistical Power Analysis for the Behavioral Sciences. New 
York, NY: Academic Press; 1977.

 23. Janssens T, Harver A. Effects of symptom perception interventions 
on trigger identification and quality of life in children with asthma. 
Pulm Med. 2015;2015:825137.

 24. Gautier C, Charpin D. Environmental triggers and avoidance in the 
management of asthma. J Asthma Allergy. 2017;10:47-56.

 25. Silva CM, Barros L, Simões F. Health-related quality of life in paedi-
atric asthma: Childrens and parents perspectives. Psychol Heal Med. 
2015;20(8):940-954.

 26. Eiser C, Morse R. Can parents rate their child's Health-Related 
Quality of Life ? Results of a Systematic Review. Qual Life Res. 
2001;10(4):347-357.

SUPPORTING INFORMATION

Additional supporting information may be found online in the 
Supporting Information section at the end of the article. 

How to cite this article: Kansen HM, Le T-M, Meijer Y, et al. 
Perceived triggers of asthma impair quality of life in children 
with asthma. Clin Exp Allergy. 2019;49:980-989. https ://doi.
org/10.1111/cea.13407 

https://doi.org/10.1111/cea.13407
https://doi.org/10.1111/cea.13407

