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Background: Studies of families of asthmatic children indicate
associations between psychological factors and asthma symptoms.
Objective: We investigated relations between psychosocial fac-
tors and the development of respiratory symptoms within a
large prospective cohort study.

Methods: The children were prenatally assigned to high, medi-
um, or low risk for asthma development on the basis of
parental atopy and family history of allergic disease. When the
children were 3 years of age, parents completed the Eyberg
Child Behavior Inventory (ECBI), Family Relationshipsindex
(FRI), Hospital Anxiety and Depression Scale (HAD), and
General Health Questionnaire (GHQ).

Results: Data from 663 participants were analyzed. ECBI inten-
sity scores were significantly higher for children with parentally
reported respiratory symptoms. Symptomatic low-risk children
(both parents nonatopic, no family history of allergic disease)
were particularly likely to have elevated behavior problem rat-
ings. None of the other family psychosocial variables showed
this pattern. Child behavior problems were, however, signifi-
cantly positively correlated with the other family psychosocial
variables. Logistic regression indicated that behavior problem
scores were associated with 3 or more attacks of wheeBe<(

.03, OR = 1.023), irrespective of risk group.

Conclusions: Children at 3 years of age with symptoms sugges-
tive of asthma are at elevated risk of behavior problems. Chil-
dren from families without a history of asthma and allergic
diseases may be particularly vulnerable to behavioral disturb-
ance. Families may benefit from additional advice on manage-
ment of their child’s behavior, particularly if parents do not
have the experience of having the iliness themselves. (J Allergy
Clin Immunol 2003;112:499-504.)
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varies acrossfamilies! Since the majority of studies
include patients who are already receiving asthma treat-
ment, the direction of relations between illness and psy-
chological factors is unclear. Having an asthmatic child
may lead to difficulties managing behavior or to emotion-
al problems in the parent, and psychosocial stress may
exacerbate vulnerability to asthma symptoms. Meta-
analysis of adjustment of ~5000 children with asthma indi-
cates that the level of behavioral difficulties is higher in
asthmatichanin healthychildren? In asthmatiachildren,
clinically significant behavioral problems are associated
with greaterfrequerty of wheeze3 Moreover, parenting
difficulties or stress in early life may be associated with the
early developmeniof asthma® whichin turn mayleadto
higherlevel of behavior problemsin children56

Negativity in the family environment can contribute to
asthmaseverity.”-9 Mental healthproblemsin the parent
relate to elevated levels of hospitalization for children
with asthm& andleadto increasedffects of asthmaon
the family.10 There is clear evidence that relations
between child behavior problems and maternal depres-
sion arecircularandenduring!! Dataon family factors

Studies of the families of children and adolescents wittincluding difficulty managing child behavior, conflict,
asthma have indicated associations between psychologicand mental health difficulties would clarify the extent to
factors and exacerbation of symptoms; the relative contriwhich these factors influence iliness and enable the iden-
bution of biological and psychological factors to asthmatification of subgroups in which psychosocial factors are
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particularly salient. Elucidation of these relations should
lead to major benefits in physical and mental health at the
public health level.

The current study investigated relations between the
development of asthma and family psychological factors
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mental health to investigate the associations between
psychosocial factors and the development of symptoms
suggestive of asthma. We tested whether scores on mea-
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sures of psychosocial factors were higher for childrenStatistical analysis

with respiratory symptoms and then conducted more Data were analyzed with the use of SPSS 10.1. Data were
exploratory analyses to assess whether the child’s levéchecked for normality by consideration of skewness and kurtosis
of biological and environmental risk of asthma was relat-statistics. Univariate tests (2-sampleests, analyses of variance

ed to outcome. Finally, we tested the specific hypothesi{ANOVA] for normally distributed data and Kruskal-Wallis for non-
that parental report of behavior problems would be assonormal data) were used to assess relations between risk groups,

ciated with reports of recurrent wheeze. ECBI scores, demographic factors, child behavior, and health vari-
ables. Statistical predictors of respiratory symptoms were assessed
METHODS by using multiple logistic regression analyses.
The NACMAAS is a prospective cohort study, described in detail
elsawherelz15 Briefly, all motherswere screenedor eligibility RESULTS

beforethe birth of the child (8th to 10th weekof pregnarcy). Both

parents were given a skin test and were interviewed for history O'distributed 754 were returned (79.7% response rate); 91
asthmaandallergy.13 Childrenwereassignedo differentrisk groups ’ ’ ’

for development of asthma according to parental skin prick test (SPTChlldren had been randomly assigned to a stringent envi-
results and questionnaire data with the following criteria: High risk, ronmentalcontrol be_foreb'rthlz andwer?_remved from

both parents have positive results to SPT; medium risk, one parent hsubsequent analysis. Of the 663 families whose data are
positive results to SPT; and low risk, both parents have negativeported, 180 (27.1%) were at high risk, 350 (52.8%) at
results to SPT with no family history of allergic disease. medium risk, and 133 (20.1%) at low risk.

Fig 1 shows the trial profile. Of 946 questionnaires

Clinical assessment Demographic data

During the first 3 years of the child’s life, parents were asked to A total of 625 questionnaires (95.1%) were completed
keep diary cards regarding their child's health. These capturecqy the child’s mother, 31 (4.7%) by the father, and 1 (0.2%)
parentally reported symptoms, physician-diagnosed illnesses, anby both parents (data missing in 6 cases). Family income
any medication received. All participants were invited to attend aranged between “no income” (2.1%) and “>£30,000”
review clinic at age 3 years (x4 weeks). A standard respiratory ques 48.3% ith di f £20 OOO't £30.000 '
tionnaire® was interviewer-administeredand children were given ( R 0), Wi a median o ! 0 ! per a””,“m-

Socioeconomic group of the mother and father was derived

the SPT D pteronyssinuszat, dog, mixed grasses, egg, milk). The ) e : j
skin test result was regarded as positive if the wheal was at least by means of the National Statistics Socio-Economic Clas-

mm greater than the negative control. sification; the highest grouping in the household was
. assumed to be indicative of the familial socioeconomic
Psychological assessment group. For analyses, the groups were reduced to 3 cate-

Ethical approval was obtained from the local research ethics comgories(Tablel).
mittee. Study participants were visited at home 2 weeks before th
clinical follow-up to assess environmental exposures. QuestionnaireRisk group and differences on psychological
on standardized measures of child behavior problems, family funcmeasures

tlgnlng, and parental mental health were (_:ilstrlbuu?d at the home Preliminary 1-way ANOVA and Kruskal-Wallis tests
visit. The research assistant gave written information to mothers . .
revealed no differences between overall scores for the risk

asking them to complete four guestionnaires at home in their owr . . ) ) -
time and return them in a sealed envelope at the clinical foIIow—upgrOUps for the child behavior or family variables. Similar-

appointment. Questionnaires were selected for brevity and accep‘lya atopic children (at |eaSt.0ne skin test with positive
ability for large-scale screening and included the following tests. ~ results, n = 73) did not differ from those who were
Eyberg Child Behavior Inventorithe Eyberg Child Behavior —nonatopic on any psychosocial variables. Data were pooled

Inventory(ECBI)Y lists 36 commonbetevioral problemsfor exkam-  for initial analysis of the health and psychosocial variables.
ple, “refuses to eat food presented,” “has temper tantrums,” “con- .
stantly seeks attention,” and “is easily distracted.” Parents respomc""'d behavior problems

yes or no, rgcording whether each of these is currentl)_/ a problen Independent-sample tests and 1-way ANOVAs on
with their child (problem score) ?nd hovy often thfe behavior Current-ECBI intensity scores showed no effect of child's sex, par-
ly occurs (1, never, to 7, always; intensity score); scores are totalec . . . . .
Reliability andvalidity wereestablishean 2- to 12-yea-olds!” and _ent compl_etlng the_ questionnaire, or &;’OCIOeconomlc group-
corfirmed on combinedrandom/pediatrioutpatientsamples:s ing, allowing pooling of data. Intensity scores were nor-
Family Relationships Indesthe Family Relationships Index ~Mmally distributed, with a mean score of 99.21 (range, 36 to
(FRN19 is a 27-itemmeasureleiived from the Family Environment ~ 186). By using the established clinical 68 88 children
Scald® and measureg1) expressveness how muchfamily mem- (13.3%; 61 boys) fell within the clinically significant range
bers express feelings directly; (2) cohesion: degree of help, comon the ECBI intensity scale (ie, score >127). Problem
mitment, and support family members provide, and (3) conflict, scores were relatively low and not normally distributed, so

including open conflict, anger, and aggression within the family. only intensity scores were used in subsequent analyses.
Hospital Anxiety and Depression Scdlbe Hospital Anxiety and

Depressiorscale(HAD)2 is a 10-itemquestionnairdrequentlyused Relation between symptoms and child
in screening to provide an indication of anxiety and depression.  hehavior

General Health Questionnaird.he General Health Question- . .
naire (GHQ)?! is a 12-item questionnairehat is widely usedto ECBI intensity scores were compared for the sample

identify psychiatric disorder in community settings and was used tc@S & Wh0|e_ on the baSiS_ of positive or negative responses
indicate level of disturbance in the parent. to the respiratory questions through the usetests. As
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Questionnaire packs distributed to
946 families

A 4
754 questionnaire packs returned

91 in the environmental
control group (excluded
from the analysis)
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663 questionnaires included in

analysis
y y A 4
180 High Risk 350 Medium Risk 133 Low risk

FIG 1. Audit trail from study population to analyzed sample.

TABLE I. Demographic characteristics of the sample

Number Percentage
Sex Male 368 55.5
Female 295 44.5
Numberof siblingsliving at home 0 156 23.7
1 360 54.8
2 117 17.8
3 19 2.9
4 5 0.8
Socioeconomigroupt Managerialandprofessionka 408 64.3
Intermediate 143 22.5
Routine and manual 84 13.2

*Six parents did not answer on number of siblings; 128 parents did not answer on socioeconomic group.

demonstratedh Tablell, ECBI intensityscoresweresig- parental mental health scores varied according to asth-
nificantly higher for children with parentally reported ma symptoms for the sample as a whole. These analy-
respiratory symptoms but not for current physician diag-ses showed very few significant differences. Levels of
nosis of asthma or being prescribed asthma medicationfamily functioning and parental mental health were not
] . significantly different, depending on asthma status.
Relations between psychosocial factors Overall, whereas ECBI intensity scores showed signifi-
Depending on the scaling of questionnaires, Pearsocant elevation for most categories of symptoms, this
or Spearman correlation was used to assess the extentwas not matched by elevation of scores on other psy-
which the child behavior measure (ECBI intensity) andchosocial variables.
family variables (FRI, HAD, GHQ) were related. All _, .
family functioning and parental health variables wereRiSk group, symptoms of asthma, and child
significantly correlated with one another and with ECB| behavior
intensity at or beyond the .001 level of significance. We then explored the possibility that the risk group
might influence scores on the psychosocial variables.
One-way ANOVAs or Kruskal-Wallis tests were used to
Thet tests and Mann-Whitney tests were used to test for significant differences in any of the child behav-
assess the extent to which the family functioning ancior or family variables according to whether the child

Psychosocial factors and asthma symptoms
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TABLE Il. Respiratory symptoms and behavior ratings (ECBI)

ECBI intensity score

Reported symptoms Mean (SD)

Frequency Percent Yes No P value
Current physician-diagnosed asthma 56 8.5 102.2 (29.9) 98.9 (24.1) .344
Taking asthma medication 56 8.5 102.3 (31.6) 98.9 (23.9) .333
Attacks of wheeze with shortness of breath 91 13.7 105.8 (26.6) 98.1 (24.2) .006
23 episodes of wheeze with shortness of breath 38 5.7 112.6 (23.6) 98.4 (24.5) .001
Prescribed medication for wheezy attacks 171 25.8 100.8 (27.4) 98.7 (23.6) .332
Wheeze after playing or exertion 34 5.1 108.0 (29.0) 98.7 (24.4) .033
Cough apart from with colds 77 11.6 104.3 (29.0) 98.5 (24.0) .053
Cough after exertion 83 125 105.3 (27.6) 98.3 (24.1) .015

TABLE lll. ECBI intensity scores and respiratory symptoms (present or absent) by risk group

High-risk group Medium-risk group Low-risk group
(n =180) (n =350) (n=133)
ECBI score ECBI Score ECBI Score
Mean (SD) Pvalue  Mean (SD) P value Mean (SD) P value

Current physician-diagnosed asthma Yes  93.87 (27.0) 436 101.0 (28.4) .504 135.80 (34.1) .002
No  99.54 (26.2) 98.29 (22.3) 99.73 (24.8)

Treatment for asthma Yes 95.29 (31.5) 516 100.5 (28.8) .609 147.8 (24.5) .000
No  99.46 (26.4) 98.36 (22.3) 99.63 (24.7)

Attacks of wheeze and shortness of breath Yes 110.8 (29.2) .050 101.4 (24.1) .280 122.2 (30.0) .005
No  97.75 (26.4) 97.95 (22.7) 99.17 (24.8)

>3 episodes of wheeze and shortness of breath Yes 116.6 (26.2) .025  107.55 (23.3) .058 126.0 (13.6) .028
No  97.91 (26.6) 97.97 (22.9) 100.1 (25.9)

Prescribed medication for wheezy attacks Yes  103.0 (30.1) .228 98.03 (25.2) 795 105.5 (29.4) .294
No  97.55 (25.5) 98.76 (22.2) 99.80 (24.9)

Wheeze after exertion Yes 102.1(39.9) .728 107.7 (25.5) .052 127.3 (0.58) .077
No  98.90 (26.2) 97.95 (22.7) 100.5 (26.0)

Cough apart from with colds Yes 102.11 (31.3) .516 103.3 (26.1) .154 122.2 (37.0) .042
No  98.50 (26.07) 97.91 (22.5) 100.1 (25.1)

Cough after playing or exertion Yes 97.50 (31.3) 772 106.6 (24.1) .007 116.0 (33.9) .059
No  99.28 (26.3) 97.19 (24.1) 99.88 (25.0)

was at high, medium, or low risk of development of asth-rent attacks of wheeze with shortness of breath. The risk
ma. No significant differences were found. group was not significantly associated with 3 or more

Further analyses examined independently, for each cattacks of wheezd>(= .59). Strikingly, ECBI score alone
the risk groups, the differences in ECBI scores, dependinwas significantly associated with 3 or more attacks of
on whether or not particular respiratory symptoms werewheeze P = .03, OR = 1.023), that is, the risk of 3 or
present(t tests;Tablelll). The resultsof this analysis  more attacks of wheeze increases multiplicatively by
showed only two significant differences for the high-risk 1.023 for each unit increase in ECBI. No interaction
and one for the medium-risk group. In marked contrast, folbetween ECBI scores and risk group was apparent.
the low-risk group, 5 of 8 analyses showed significantly
higher ECBI scores for children with symptoms that mayDISCUSSION
be indicative of asthma.

Post hoc power calculation showed that for symptoms Three-year-old children with symptoms indicative of
with a prevalence of 14%, the study has 80% power tcasthma are also rated by their parents as having higher
detect differences in ECBI score of 8 or more betweerlevels of behavioral difficulty. A striking and important
those with and those without the symptom (assuming dinding to emerge was that for the low risk group (no
standard deviation of 25). For symptoms with a preva-family history of asthma and allergic diseases), there
lence of 6%, the difference detectable is approximatelywere clear associations between a range of asthma symp-
12 or more. toms and behavioral disturbance.

Consistent with the child mental health literature, there
were clear correlations between the rating of behavior

Logistic regression was used to test the hypothesis theproblems by the parents and all of the other family func-
child behavior problems might be associated with recurtioning and parental mental health variables. Ratings of

Behavior problems and recurrent wheeze
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conflict, anxiety, and depression all contributed to theber of children in the low-risk group, which meant that we
child’s behavior ratings. However, although behaviorhad to be cautious in interpreting our regression analyses.
problems showed clear associations with symptoms, w  Our findings contribute to a model of the dynamic 3
did not find direct relations between other family variablescircular patterns of influence between genetic, envi
and symptoms suggestive of asthma. Logistic regressiomental, and psychosocial risk through childhood
gave some indication that behavior problems were assochave clear implications for intervention. Better treat
ated with episodes of recurrent wheeze. These data acompliance is likely in families that are functioni
treated with caution because of the small numbers. well.26 There is goodvidence that bedvior problems in
Because of the longitudinal cohort structure, the samchildren can be substantially reduced through strai
ple size for the study of psychosocial factors could not bforward, brief primary care interventions?? Parents’
statistically predetermined, and only post hoc power calapproaches to management may vary according to
culations could be made. Similarly, because the study webeliefsandexpectationof illness28
primarily exploratory and not purporting to be definitive, Parents of preschool children have to manage a
the risks of misleading results associated with multiplenumber of potentially difficult interactions with the ch
testing are acknowledged. Significance values of <.05 arseveral times a day. When parents are afraid that =8
taken as a possible indication of a relation, and those agreement with the child may lead to crying and poten-
.005 are taken as reasonable evidence. By using the higtially to breathing difficulties or feel particular sympathy
er significance level, the results for the low-risk groupfor a child because of iliness, they may back off and con-
remain. Our findings, taken together, suggest that (1) chilcede to the child’s wishes in the hopes of avoiding conflict
dren at low biological risk of asthma may be particularlyand upsetting the child. This may be particularly true for
vulnerable to behavioral disturbance and (2) irrespectivdfamilies with no prior experience of asthma, who may be
of risk group, there is a link between elevated levels oanxious and uncertain about the best way to manage their
behavior problems and recurrent attacks of wheeze.  young child. In doing so, however, they may inadvertently
Prospective studies tend to focus on high-riskexacerbate negative cycles of interaction between them-
groups®® Our analyses indicated the possibility dfeti- selves and the child, with increased negativity, tantrums,
ent patterns of reporting of behavioral problems accordand coercive behavior in the child leading to greater con-
ing to risk group and might suggest that parents who dflict. There is the potential for secondary gain, in which the
not have asthma themselves have greater difficulty in cogchild might obtain increased positive attention from the
ing with child’s symptoms. One major study looking parentghroughexaggeratiorof symptoms®
prospectively at relations between parenting, behavio Parents need to know how to manage their child calmly
problems, and the development of asthma in a cohoiand authoritatively and may need professional guidance on
study of 150 children at high risk found that early parent-the best ways to do this when their child is showing symp-
ing difficulties in infancy were significantly related to toms of asthma. Screening for behavioral problems by
subsequendevelopmentof asthméed Early parentingdif- guestionnaire is quick and easy. A trusted health profes-
ficulty was a significant risk factor associated with onsetsional who has been trained in parent management skills
of asthma by age 3 years. Early onset of asthma was assand understands the specific problems of parenting chil-
ciated with a higher level of behavior problems at age tdren with asthma would be able to offer simple, specific
yearscomparedvith lateronset; at age6, childrenwith advice on management of the child’s behavior; this
asthmashowed morepsychologicabifficulties® Howev- approach could enhance asthma self-management pro-
er, what emphasizes the importance of the findings in thgramsprovidedfor parents©
current study is the fact that the majority of asthma case Identification of specific aspects of relations between
atthe populationlevel comefrom low-risk families22 genetic risk, asthma symptoms, and behavior problems
In interpreting our findings, it is important to bear in emphasizes the need for psychological intervention in
mind that all the data were obtained from parent reportearly childhood, particularly among young children with
This raises the possibility that some of the findings arerecurrent wheeze coming from families with no history
due to common method variance and response tendenciof asthma or allergic diseases.
in the parent. Furthermore, at this age, we cannot be ce
tain that the respiratory symptoms reflect asthma in all the
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