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Abstract
Introduction and objectives: The relationship between allergic diseases and behavioural dis-
orders is still unclear. The objective of this study was to describe and compare children’s 
behaviour (internalising and externalising) across a sample of children aged 6–11 years with 
and without allergic diseases. Materials and methods: This was a cross-sectional observational 
case-control study. A survey to 366 families (194 allergic cases and 172 controls), including 
a child behaviour checklist (CBCL) and a socio-demographic questionnaire with questions 
related to family, school education, health conditions and allergy symptoms, was adminis-
tered. Results: Children with a diagnosis of allergy showed higher scores in the overall CBCL 
score (standardised mean differences [SMD] = 0.47;  confidence  intervals  [CI]:  0.26–0.68)  and 
in the internalising and externalising factors (SMD = 0.52 and SMD = 0.36, respectively) than 
non-allergic children. Odds ratio (OR) analyses showed a higher risk (OR = 2.76; 95% CI [1.61 to 
4.72]) of developing a behavioural difficulty in children diagnosed with allergies. Age and level 
of asthma appear as modulatory variables. Conclusions: Children aged 6–11 years diagnosed 
with allergies showed larger behavioural problems than non-allergic children, especially in the 
case of internalising behaviours. These findings suggest the importance of attending to them 
and treating them in the early stages of diagnosis to avoid future psychological disorders.
© 2021 Codon Publications. Published by Codon Publications.

KEYWORDS
allergy;
behaviour;
child;
internalising and 
externalising;
parent



66 Berzosa-Grande MaP et al.

externalising problems), assessed using the child behaviour 
checklist (CBCL),32 than the children without a diagnosis of 
allergic disease.

The secondary hypothesis was that children (aged 6 
to 11 years) with a diagnosis of an allergic disease would 
show higher scores on eight syndrome subscales of the 
CBCL scale32 (anxious/depressed, withdrawn/depressed, 
somatic complaints, social problems, thought problems, 
attention problems, rule-breaking behaviour and aggres-
sive behaviour) than children without a diagnosis of allergic 
disease.

Third hypothesis was that there is a positive rela-
tion between the severity of the allergy (assessed by the 
degree of asthma and the number of allergic comorbidities) 
and the level of behavioural problems.

This study design was carried out as a multicentre, 
case-control, cross-sectional study.

Sample

The study population included two groups. The first group 
(cases/patients) comprised families with a child diagnosed 
with an allergic disease. To be eligible to be included in this 
group, families had to fulfil the following criteria: (i) they 
must have a male or female child (aged 6 to 11 years), (ii) 
being treated in an external paediatric pneumology/aller-
gology service, (iii) for a clinically diagnosed mild or mod-
erate environmental allergy (including pollen, mould, dust 
or pets), food allergy, medication allergy, allergic asthma, 
allergic rhinitis or atopic dermatitis, and (iv) allergy symp-
tomatology must be stable and well controlled by a clini-
cian. Exclusion criteria included: (i) children with a severe 
clinical diagnosis of allergy, (ii) comorbidity of another pri-
mary pathology, (iii) having a direct family member (par-
ents or siblings) with severe mental disorder (Diagnostic 
and Statistical Manual of Mental Disorders, 5th version 
[DSM-V] criteria), and (iv) being hospitalised. The sample 
for this group was recruited from the Clinical Hospital of 
San Carlos, located in Madrid (Spain). A clinician individu-
ally informed families about the study and its purposes and 
asked them about their interest to participate in the study.

The second group (controls) comprised families with 
healthy children. To be included in this group, families must 
fulfil  the  following  criteria:  (i)  they must  have  a male  or 
female child (aged 6 to 11 years). Exclusion criteria for this 
group included having a child: (i) with a clinical diagnosis of 
allergy, (ii) comorbidity of another primary pathology, (iii) 
direct family (parents or siblings) with a severe mental dis-
order (DSM-V criteria), and (iv) being hospitalised. The full 
sample for this group was recruited from a state-financed 
school in Madrid (Spain). In this case, the team met the 
families of the children to inform them about the study and 
its purposes. Forms (informed consent and survey forms) 
were sent by post at their homes. Families interested to 
participate in the study forwarded the documentation with 
the requested information.

Parents of both groups signed the written informed 
consent before included in the study. Study approval 
was  obtained  from  the  Ethical  and  Scientific  Research 
Committee of the San Carlos Clinic Hospital, Madrid (Spain) 
in April 2019 (internal code: 19/108-E).

Introduction

The prevalence of allergic diseases has increased globally 
for more than 50 years, especially in industrialised coun-
tries1 and in children aged less than 18 years.2–4 This rise 
in the prevalence of allergies has a great impact on soci-
eties as it generates high healthcare costs.5,6 Families and 
children with allergic diseases are particularly affected and 
bear the maximum burden,7  which  is  reflected  in  reduc-
tion of their quality of life,8 an increased risk of psycho-
logical disorders9 and numerous medical and non-medical 
comorbidities.10

Over the past few decades, evidence about the rela-
tionship between common allergies (related to environmen-
tal factors, foods and drugs), their main symptoms (such as 
asthma, allergic rhinitis [AR] or atopic dermatitis [AD]) and 
mental health problems in children and young adults has 
become stronger.11–14 Asthma is related with a higher risk of 
internalising disorders (such as anxiety and depression),15 
externalising disorders (such as oppositional defiant or dis-
ruptive behaviour disorders)16,17 or poorer social and mental 
well-being.18 Different studies on allergic rhinitis in children 
and pre-schoolers have shown a relationship between inter-
nalising and sleep problem behaviours.19–22 In addition, atopic 
dermatitis has been associated in different studies with sev-
eral mental comorbidities such as attention deficit disorder, 
anxiety and depression.23 However, a recent meta-analysis of 
35 studies on atopic dermatitis has found opposite results.24

On the other hand, the relation between allergic dis-
eases  and  these  internalising/externalising  difficulties  is 
not clear. Some psychological approaches have suggested 
that children could have psychological adjustment difficul-
ties because of an allergy and its symptoms,25 or that these 
could  be  influenced  by  intra-familial  or  socio-emotional 
factors related to family circumstances.26–29 Others have 
explored the relationship with an underlying biological pro-
cess related to the serotoninergic system.30,31

In spite of these evidences, there is a lack of studies 
assessing outcomes with well-validated instruments that 
compare a clinical allergic sample with a similar control 
sample of non-allergic children. In addition, no study has 
assessed the possible relationship between multiple comor-
bid allergies and behavioural problems.19

The aim of this study was to assess relationship between 
allergic diseases and behavioural problems (internalising 
and externalising). The possible  influence of  intra-familial 
conditions (such as level of stress in the family, affective 
expressions, resilience and parental authority) into the ori-
gin of behavioural problems in allergic children was also 
studied. In addition, we aimed to assess the relationship 
between the severity of allergy (mild or moderate asthma 
and the number of allergic comorbidities) and the degree 
of behavioural problems.

Methods

Hypothesis and design

The principal hypothesis of this study was that children 
(aged 6 to 11 years) with a diagnosis of an allergic disease 
would show higher behavioural problems (internalising and 
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to find a statistically significant difference in proportions, 
expected to be 0.1 in allergic group and 0.2 in the control 
group.

Statistical analysis

Sample description was reported by mean values and stan-
dard deviations (SDs) for continuous variables, whereas fre-
quencies and percentages described categorical variables.

To contrast the main hypothesis of the study we used 
simple means of comparisons (Student’s t-test or the Mann–
Whitney U test). In addition, simple mean differences and 
standardised mean differences (SMD) with 95% confidence 
intervals (95% CI) and odds ratios (ORs) were determined. 
SMD could be easily interpreted following the rule of 
thumb: scores from 0 to 0.2 indicated a small effect, val-
ues near to 0.5 suggested medium effect, and 0.8 or above 
values could be interpreted as a large effect.35 To calculate 
OR we separated the obtained CBCL scores using a T score 
of 65 as the cut-off point, marked by the original authors 
of the scale as ‘clinical range’. An OR value of more than 
1 was interpreted as higher odds of the described event 
occurring, given the particular exposure. In case of any 
statistically significant differences in socio-demographic or 
familial variables between groups, secondary analysis was 
performed by logistic regression, adjusting for covariates.

Association between the severity of allergy (assessed 
by the degree of asthma and the number of allergic comor-
bidities) and the level of behavioural problems was exam-
ined using a Student’s t-test (degree of asthma has only 
two categories) and a Pearson correlation (one participant 
could have from one to four allergies). For these dose-rela-
tion analyses, we used the allergic group.

An independent and blinded statistician performed 
analyses using SPSS V.21 (IBM SPSS Statistics for MAC, ver-
sion 24.0, IBM Corp., Armonk, NY) and Jamovi 1.2 (Jamovi 
project, Jamovi, version 1.2).

Results

Sample description

A total of 456 families were assessed for eligibility; twen-
ty-three (5.04%) did not meet the selection criteria and 
67 refused to participate (14.69%). Finally, we recruited a 
total of 366 families (80.26%) (194 patients and 172 con-
trols) from May to July 2019. Table 1 presents characteris-
tics of the main sample obtained from the questionnaires 
distributed in groups.

The total sample had a mean age of 8.68 years, while 
the allergic group showed a higher mean age than the 
control group. Overall, allergic group reported allergies 
to environmental elements (pollen, mould, dust or pets); 
38  children  indicated  food allergies  and only five  showed 
allergy to pharmacological compounds. All patients in 
the allergic group were diagnosed with asthma, and 123 
children had atopic dermatitis. The most frequent family 
structure was traditional or nuclear followed by separated 
or divorced. Assessment of emotional circumstances from 
the context of family indicated that the level of stress was 

Assessment

Socio-demographic and emotional climate in the 
family

To collect socio-demographic information, the team devel-
oped an ad hoc questionnaire with questions related to 
age, sex, number of brothers and sisters of the child and 
family structure (nuclear, separated, adoptive etc.).

To detect emotional circumstances of the family, a 
brief ad hoc questionnaire was used. In this questionnaire, 
parents used a 3-point Likert scale (low, medium or high) 
to rate their perceived levels of stress in the family, affec-
tive expressions, resilience to cope with familial problems 
and  difficulties,  and  their  authority  or  effectiveness  in 
establishing rules in the family (see Supplementary mate-
rial: ‘Data of Your Child’s Family Context’).

Allergy information

Information about the allergy of the participants of aller-
gic group was collected directly by a clinician from medical 
files.  It  includes  information  concerning  allergen  (pollen, 
mould, dust, pets, food or medication), level of asthma 
(mild or moderate), atopic dermatitis, allergic rhinitis and 
food intolerance. Participants in the control group were 
also asked all these questions in order to ensure that they 
did not suffer from any allergy or show symptoms of allergy.

Behavioural outcome measure

To assess behavioural problems, parents completed the 
child behaviour checklist (CBCL).32 The CBCL can be applied 
to subjects aged 4–16 years. It includes 113 statements 
recorded on a 4-point (0–3) Likert scale (0 = ’false or rarely’; 
3 = ’true or very often’). The items are grouped into nine 
independent factors: anxious/depressed, withdrawn/
depressed, somatic complaints, social problems, attention 
problems, rule-breaking behaviour, aggressive behaviour 
and other problems. The scale gives three summary scores 
related to internalising behaviour problems (formed by 
the sum of the factors of anxious/depressed, withdrawn/
depressed and somatic complaints), externalising behaviour 
problems (sum of rule-breaking behaviour and aggressive 
behaviour) and a total score (obtained by the addition of 
all the factors). To interpret these scores, direct scores 
were converted to a T scale where scores between 65 and 
70 were considered as critical borderline clinical range. 
Higher scores meant higher levels of behavioural problems. 
We used the Spanish version of the CBCL for children aged 
6–18 years.33

Parents completed the parent rating scale of the CBCL 
and the ad hoc questionnaires.

Sample size calculation

Taking into account that the 10% of general child popula-
tion can show any disruptive behaviour,34 and accepting 
an alpha risk of 0.05 and a beta risk of 0.2 in a two-sided 
test, 195 subjects were necessary in both groups in order 
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95% CI [0.32 to 0.73] and SMD = 0.36; 95% CI [0.15 to 0.56], 
respectively).

The remaining factors, except ‘rule-breaking behaviour’, 
showed similar statistical results (P > 0.025) with medium 
effect sizes. The largest differences were detected in the 
subscales of ‘somatic complaints’ (SMD = 0.57) and ‘thought 
problems’ (SMD = 0.43), while the smallest differences were 
in the subscale of ‘attention problems’ (SMD = 0.29) and 
‘others’ (SMD = 0.26).

Logistic regressions adjusted for covariates (age and 
number of siblings) reported similar results (P < 0.01 for 
the total score, internalising and externalising subscales; 
and P < 0.05 for the remaining factors except for the 
‘rule-breaking behaviour’ subscale). A comparison between 
the younger (aged 6–8 years) and the older participants 
(aged 9–11 years) showed smaller differences (SMD) in all 
scores, especially for externalising sub-domain (Table 3).

predominately low, with a high degree of affective expres-
sions and medium degree of resilience and authority.

No  significant  differences  were  observed  between 
allergic and control groups in relation to intra-familial 
conditions.

Comparisons of behaviour (CBCL) by group  
(allergic and control groups)

Table 2 shows scores on the CBCL scale. The overall sample 
obtained a mean total score of 26.71, indicating non-clini-
cal behaviour. Allergic children showed higher scores, with 
a significant mean difference of 10.27 points above the con-
trol group (SMD = 0.47; 95% CI [0.26 to 0.68]). Internalising 
and externalising subscales reported similar differences 
between groups with medium effect sizes (SMD = 0.52; 

Table1 Sociodemographic description of the sample.

Variables Total (N = 366) Allergic (n = 194) Control (n = 172) P-value

Age, mean (SD) 8.68 (1.71) 9.01 (1.62) 8.31 (1.72) <0.001
Female gender, n (%) 173 (47.3) 85 (43.8) 88 (51.2) 0.160
Allergy, n (%)
 Pollen – 163 (84.02) –
 Mould – 27 (13.91) –
 Dust – 24 (12.37) –
 Pets – 63 (32.47) –
 Food – 38 (19.58) –
 Medication – 5 (2.57) –
Level of asthma, n (%)
 Mild – 151 (77.83) –
 Moderate – 43 (22.16) –
 Severe – 0 –
Atopic dermatitis, n (%) 123 (63.4) 123 (63.4) 0 <0.001
Rhinitis, n (%) 171 (88.14) 171 (88.14) 0 <0.001
Alimentary intolerance, n (%) 12 (3.27) 12 (6.18) 0 <0.001
Family structure, n (%)
 Nuclear 251 (68.6) 130 (67) 122 (70.9) 0.091
 Separated or divorced 54 (14.7) 28 (14.4) 26 (15.1)
 Stepfamily 26 (7.1) 16 (8.2) 10 (5.8)
 Adoptive 5 (1.4) 1 (0.5) 4 (2.3)
 Single parent 20 (5.5) 15 (7.7) 5 (2.9)
 Others 10 (2.7) 4 (2.1) 5 (2.9)
Family-perceived stress
 Low 220 (60.2) 111 (57.2) 109 (63.4) 0.668
 Medium 123 (33.6) 71 (36.6) 52 (30.2)
 High 23 (6.2) 12 (6.2) 11 (6.4)
Parents’ affective expression
 Low 19 (5.2) 11 (5.7) 8 (4.7) 0.804
 Medium 25 (6.8) 12 (6.2) 13 (7.6)
 High 322 (88) 171 (88.1) 151 (87.8)
Parents resilience
 Low 64 (17.5) 31 (16) 33 (19.2) 0.187
 Medium 187 (51.1) 94 (48.5) 93 (54.1)
 High 115 (31.4) 69 (35.6) 46 (26.7)
Authority’s effectiveness
 Low 37 (9.9) 18 (9.3) 19 (10.5) 0.508
 Medium 189 (51.8) 106 (54.6) 83 (48.5)
 High 140 (38.5) 70 (36.1) 70 (40.9)
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Table 2 Comparisons of child behaviour checklist (CBCL) scores by groups.

Total  
(N = 366)

Allergic  
(n = 194)

Control  
(n = 172) P-value

Mean 
difference

SMD  
(95% CI)

OR  
(95% CI)

CBCL total, mean 
(SD)

26.71 (21.32) 31.28 (22.45) 21.55 (18.74) <0.001 −10.27 0.47 [0.26 
to 0.68]

2.76 [1.61 
to 4.72]

Anxious/depressed 3.39 (3.52) 4.06 (3.88) 2.63 (2.9) <0.001 −1.55 0.41 [0.21 
to 0.62]

2.83 [1.41 
to 5.66]

Withdrawn/
depressed

1.63 (2.32) 2 (2.65) 1.21 (1.8) <0.001 −0.88 0.34 [0.14 
to 0.55]

1.5 [0.84  
to 2.67]

Somatic complaints 2.33 (2.7) 3.03 (2.98) 1.54 (2.07) <0.001 −1.49 0.57 [0.36 
to 0.78]

1.51 [1.38 
to 4.53]

Social problems 2.45 (2.7) 2.93 (2.89) 1.91 (2.35) <0.001 −1.08 0.38 [0.18 
to 0.59]

3.31 [1.52 
to 7.19]

Thought problems 2.07 (2.53) 2.57 (2.71) 1.5 (2.18) <0.001 −1.18 0.43 [0.22 
to 0.64]

2.41 [1.19 
to 4.89]

Attention problems 4.18 (3.71) 4.69 (3.78) 3.61 (3.55) 0.002 −1.18 0.29 [0.09 
to 0.5]

1.44 [0.71 
to 2.91]

Rule-breaking 
behaviour

1.63 (1.96) 1.74 (2.11) 1.5 (1.76) 0.221 −0.25 0.12 [−0.08 
to 0.33]

1.89 [0.72 
to 4.91]

Aggresive behaviour 5.02 (4.61) 5.92 (4.81) 4 (4.16) <0.001 −1.93 0.42 [0.22 
to 0.63]

2.5 [1.17  
to 5.36]

Others 3.97 (2.96) 4.29 (3.02) 3.61 (2.86) 0.025 −0.69 0.26 [0.06 
to 0.47]

–

Internalizing 7.36 (7.29) 9.10 (8.14) 5.39 (5.59) <0.001 −3.93 0.52 [0.32 
to 0.73]

2.45 [1.54 
to 3.89]

Externalizing 6.65 (6.14) 7.67 (6.41) 5.50 (5.62) <0.001 −2.18 0.36 [0.15 
to 0.56]

1.77 [1.03 
to 3.04]

CBCL: child behaviour checklist; CI: confidence interval; SD: standard deviation; SMD: standardized mean difference; OR: odds ratio.

Table 3 Comparisons of child behaviour checklist (CBCL) scores by groups and age (under and over 9 years old).

Under 9 years Over 9 years

Allergic  
(n = 78)

Control  
(n = 95) P-value

SMD  
(95% CI)

Allergic  
(n = 116)

Control  
(n = 77) P-value

SMD  
(95% CI)

CBCL total,  
mean (SD)

30.69 (21.53) 19.08 (16.06) <0.001 0.62 [5.96 
to 17.25]

31.68 (23.14) 24.61 (21.31) 0.033 0.31 [0.56 
to 13.57]

Anxious/
depressed

4.01 (3.88) 2.28 (2.63) <0.001 0.53 [0.74 
to 2.71]

4.10 (3.90) 3.08 (3.17) 0.056 0.28 [−0.02 
to 2.07]

Withdrawn/
depressed

1.62 (1.96) 1.12 (1.81) 0.084 0.26 [−0.06 
to 1.06]

2.27 (3.01) 1.34 (1.80) 0.016 0.35 [0.17 
to 1.62]

Somatic 
complaints

3.05 (3.37) 1.38 (1.83) <0.001 0.63 [0.87 
to 2.46]

3.02 (2.71) 1.74 (2.34) <0.001 0.49 [0.53 
to 2.02]

Social 
problems

2.74 (2.66) 1.72 (1.95) 0.004 0.44 [0.52 
to 2.67]

3.06 (3.05) 2.17 (2.77) 0.041 0.30 [0.03 
to 1.74]

Thought 
problems

2.62 82.63) 1.39 (2.13) <0.001 0.51 [0.5 
to 1.94]

2.55 (2.79) 1.65 (2.26) 0.019 0.34 [0.15 
to 1.65]

Attention  
roblems

4.81 (3.86) 3.21 (3.30) 0.004 0.44 [0.52 
to 2.67]

4.62 (3.75) 4.12 (3.80) 0.364 0.13 [−0.58 
to 1.59]

Rule-breaking 
behaviour

1.58 (1.83) 1.27 (1.61) 0.248 0.17 [−0.21 
to 0.82]

1.86 (2.28) 1.78 (1.92) 0.793 0.03 [−0.53 
to 0.70]

Aggresive 
behaviour

5.97 (4.37) 3.36 (3.38) <0.001 0.67 [1.45 
to 3.78]

5.90 (5.10) 4.81 (4.88) 0.140 0.21 [−0.36 
to 2.54]

Others 4.29 (3.35) 3.36 (2.60) 0.040 0.31 [0.04 
to 1.83]

4.30 (2.79) 3.94 (83.15) 0.397 0.12 [−0.48 
to 1.21]

Internalizing 8.68 (8.31) 4.78 (5.05) <0.001 0.58 [1.87 
to 5.92]

9.39 (8.06) 6.16 (6.15) 0.003 0.43 [1.09 
to 5.36]

Externalizing 7.55 (5.66) 4.63 (4.62) <0.001 0.62 [5.96 
to 17.25]

7.76 (6.91) 6.58 (6.53) 0.239 0.17 [−0.78 
to 3.13]
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socio-environmental factors and personality.38,39 However, 
this point needs further research.

Analysing each subscale, ‘somatic complaints’ stands 
out for having the largest mean differences. Obviously, 
this is directly related to the symptoms derived from aller-
gies (asthmatic, rhinitis and atopic dermatitis). The rest of 
the subscales could be connected following other similar 
studies.21,40 Children with social, thinking or attention prob-
lems experience difficulties in expressing their feelings and 
emotions; this can produce anxious/depressed symptoms 
or aggressive behaviours. These two subscales have shown 
the largest differences in each factor (internalising and 
externalising, respectively). Secondary analyses compar-
ing scores by group and age have revealed very interesting 
results that need to be explored in detail. It seems that 
these differences tend to decrease, as children grow older. 
Maybe this could be related to the maturation process of 
child, the acquisition of new behavioural skills, or to the 
lesser dependency on parents.

Third hypothesis related with dose-relation analyses 
showed mixed results. While there was a relation between 
degree of asthma (mild or moderate) and general and 
internalising behavioural problems, these relations disap-
pear when compared with the number of allergies. This sit-
uation may be due to the dispersion of data, and a larger 
sample size may be required.

In spite of the efforts to control methodological 
aspects, these results must be considered within the con-
text of some limitations. Firstly, the study’s principal lim-
itation is related to its cross-sectional design. It would be 
desirable to carry out a longitudinal study to increase the 
internal validity of results. Secondly, despite efforts to 
recruit subjects in different groups, we failed in the control 
group, in which the number of participants was less than 
expected in the sample size calculations. This limitation 
could be associated with the lack of parental involvement 
in a study whose results do not concern them. Thirdly, 
we have used a simple and ad hoc questionnaire to assess 
some variables (aspects related to allergy and emotional 
climate in the family). It would be desirable to use a more 
precise and well-validated tool to asses these aspects and 
to make comparisons with other similar studies possible. In 
this  context, findings  should be  interpreted with caution, 
as it is not possible to ensure that these differences imply a 
causal phenomenon.

Lastly, in this study OR results indicated that all fac-
tors, including the overall CBCL score and each individ-
ual factor, showed a higher risk of clinical behavioural 
problems in the sample of allergic children. In some 
cases,  the  risk  of  showing  difficulties  or  problems  is 
more than three times in the allergic group than in the 

Odds Ratios

According to the results, children with allergies are 2.76 
times more likely to have behavioural problems than chil-
dren without allergies (P ≤ 0.001; 95% CI [1.61 to 4.72]). The 
OR for externalising and internalising subscales showed sig-
nificantly  similar  results  (P = 0.03 and 0.001, respectively), 
indicating the same relationship. The OR was higher in 
internalising factor than in externalising factor (2.45 against 
1.77). The factor of ‘social problems’ obtained the high-
est OR in the overall scale (OR = 3.31; 95% CI [1.52 to 7.19]) 
followed by the ‘anxious/depressed’ factor (OR = 2.83; 95% 
CI [1.41 to 5.66]). Factors such as ‘withdrawn/depressed’, 
‘attention problems’ and ‘rule-breaking behaviour’ showed 
the  smallest  and  non-statistically  significant  OR  (95%  CI 
included value of 1).

Allergy severity

Comparisons between children with mild or moderate level 
of asthma showed higher and significant scores in the sub-
sample of moderate asthma (see Table 4) in the total score 
and in the internalising sub-domain.

Correlations between the number of allergies and CBCL 
scores did not show relevant results (P < 0.05).

Discussion

The prevalence of allergies in children has grown in last 
few decades.36 Allergies are very often associated with 
physical, mental and emotional problems that could be 
detected through child’s behaviour and feelings.22

The  results  of  this  study  confirm  the main  hypothesis 
that children with allergic diseases show a higher risk of 
suffering with behavioural problems (internalising and 
externalising) than healthy subjects. Both types of factors 
show differences, with those in internalising factor appear 
to be greater. These results are similar to that of other 
studies.19,37

The secondary hypothesis also appears to be confirmed. 
Children with allergies showed higher scores in all the sub-
scales with the exception of ‘rule-breaking behaviour’.

The fact that the subscale of ‘rule-breaking behaviour’ 
did  not  show  significant  differences  and  the  absence  of 
differences in the emotional climate of the family (stress, 
affective expression, resilience or authority) could be 
related, are in agreement with the results of similar 
studies that indicated a relationship between opposi-
tional-defiant  behaviours  and  style  of  parental  discipline, 

Table 4 Comparisons of child behaviour checklist (CBCL) scores by level of asthma (mild or moderate).

Mild asthma (n = 151) Moderate asthma (n = 43) P-value Mean difference SMD (95% CI)

CBCL total, mean (SD) 29.3 (21.4) 38.3 (24.8) 0.019 −9.08 0.4 [1.51 to 16.64]
Internalizing 8.49 (7.68) 11.3 (9.41) 0.049 −2.77 0.34 [0.01 to 5.52]
Externalizing 7.26 (6.05) 9.12 (7.47) 0.09 −1.85 0.29 [0.32 to 4.03]

CBCL: child behaviourchecklist; CI: confidence interval; SD: standard deviation; SMD: standardized mean difference.
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Pediatric allergy and immunology in China. Pediatrics. 
2011;128:e9–17.

3. Peters RL, Koplin JJ, Gurrin LC, Dharmage SC, Wake M, 
Ponsonby AL, et al. The prevalence of food allergy and 
other allergic diseases in early childhood in a popula-
tion-based study: HealthNuts age 4-year follow-up. J Allergy 
Clin Immunol. 2017;140:145–53.e8. https://doi.org/10.1016/j.
jaci.2017.02.019

4. Wong GWK, Li J, Bao YX, Wang JY, Leung TF, Li LL, et al. 
Pediatric allergy and immunology in China. Pediatr Allergy 
Immunol. 2018;29:127–32. https://doi.org/10.1111/pai.12819

5. O’Connell EJ. The burden of atopy and asthma in chil-
dren. Allergy. 2004;59 Suppl 78:7–11. https://doi.
org/10.1111/j.1398-9995.2004.00563.x

6. Loftus PA, Wise SK. Epidemiology and economic burden 
of asthma. Int Forum Allergy Rhinol. 2015;5 Suppl 1:S7–10. 
https://doi.org/10.1002/alr.21547

7. Patel N, Herbert L, Green TD. The emotional, social, and 
financial  burden  of  food  allergies  on  children  and  their 
families. Allergy Asthma Proc. 2017;38:88–91. https://doi.
org/10.2500/aap.2017.38.4028

8. Fong AT, Katelaris CH, Wainstein B. Bullying and quality of life 
in children and adolescents with food allergy. J Paediatr Child 
Health. 2017;53:630–5. https://doi.org/10.1111/jpc.13570

9. Tzeng NS, Chang HA, Chung CH, Kao YC, Chang CC, Yeh HW, et 
al. Increased risk of psychiatric disorders in allergic diseases: A 
nationwide, population-based cohort study. Front Psychiatry. 
2018;9:133. https://doi.org/10.3389/fpsyt.2018.00133

10. Rhee CS, Wee JH, Ahn JC, Lee WH, Tan KL, Ahn S, et al. 
Prevalence, risk factors and comorbidities of allergic rhinitis 
in South Korea: The Fifth Korea National Health and Nutrition 
Examination Survey. Am J Rhinol Allergy. 2014;28:e107–14. 
https://doi.org/10.2500/ajra.2014.28.4040

11. Peters TE, Fritz GK. Psychological considerations of the child 
with asthma. Child Adolesc Psychiatr Clin N Am. 2010;19:319–
33, ix. https://doi.org/10.1016/j.chc.2010.01.006

12. Slim M, Rico-Villademoros F, Calandre EP. Psychiatric comor-
bidity in children and adults with gluten-related disorders: A 
narrative review. Nutrients. 2018;10. https://doi.org/10.3390/
nu10070875

13. Withers AL, Green R. Transition for adolescents and young 
adults with asthma. Front Pediatr. 2019;7:301. https://doi.
org/10.3389/fped.2019.00301

14. Miyazaki C, Koyama M, Ota E, Swa T, Mlunde LB, Amiya RM, 
et  al.  Allergic  diseases  in  children  with  attention  deficit 
hyperactivity disorder: A systematic review and meta-anal-
ysis. BMC Psychiatry. 2017;17:120. https://doi.org/10.1186/
s12888-017-1281-7

15. McGovern CM, Arcoleo K, Melnyk B. COPE for asthma: 
Outcomes of a cognitive behavioral intervention for chil-
dren with asthma and anxiety. Sch Psychol. 2019;34:665–76. 
https://doi.org/10.1037/spq0000310

16. Goodwin RD, Robinson M, Sly PD, McKeague IW, Susser ES, 
Zubrick SR, et al. Severity and persistence of asthma and men-
tal health: A birth cohort study. Psychol Med. 2013;43:1313–22. 
https://doi.org/10.1017/S0033291712001754

17. Tajdini M, Effatpanah M, Zaki-Dizaji M, Movahedi M, Parvaneh N, 
Shariat M, et al. Associations of behavioral disorders with 
asthma in Iranian children. Iran J Allergy Asthma Immunol. 
2019;18:340–5. https://doi.org/10.18502/ijaai.v18i3.1127

18. Teyhan A, Galobardes B, Henderson J. Child allergic symptoms 
and well-being at school: Findings from ALSPAC, a UK cohort 
study. PLoS One. 2015;10:e0135271. https://doi.org/10.1371/
journal.pone.0135271

control  group  (social  problems).  These  findings  suggest 
the need to investigate new strategies and interventions 
to treat and prevent possible mental health diseases in 
childhood, which is such an important stage in a person’s 
development.41

Conclusions

These  findings  suggest  an  important  association  between 
suffering from allergies and the presence of behavioural 
problems in children aged 6–11 years. This relationship is 
stronger in internalising behaviours. Age of the children 
and moderate asthma appear to be protective variables. 
Because of the importance of children’s proper mental and 
physical development and their transition to adulthood, 
clinicians should pay more attention to possible symptoms 
related to mental health or behavioural problems, espe-
cially in children with multiple allergic diseases or comor-
bidities. Early treatment and prevention programmes with 
children and families that could avoid or reduce the prob-
ability of manifesting these difficulties in successive stages 
are warranted.
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