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Abstract

Background: There is some evidence of a relationship between psychosocial health and the incidence of ear
infections and hearing problems in young children. There is however little longitudinal evidence investigating this
relationship. This paper used 6-year prospective longitudinal data to examine the impact of ear infection and
hearing problems on psychosocial outcomes in two cohorts of children (one cohort recruited at 0/1 years and the
other at 4/5 years).

Methods: Data from the Longitudinal Study of Australian Children (LSAC) were analysed to address the research
aim. The LSAC follows two cohorts of children (infants aged 0/1 years – B cohort, n = 4242; and children aged
4/5 years – K cohort, n = 4169) collecting data in 2004, 2006, 2008 and 2010. In B cohort at baseline 3.7% (n = 189) of
the sample were reported by their parent to have had an ear infection (excluding hearing problems) and 0.5% (n = 26)
were reported by their parent to have hearing problems (excluding ear infections). 6.7% (n = 323) of the K cohort were
identified as having had an ear infection and 2.0% (n = 93) to have hearing problems. Psychosocial outcomes were
measured using the Strengths and Difficulties Questionnaire. Data were analysed using multivariate analysis of variance
and logistic regression, reporting adjusted odds ratio and 95% confidence intervals of the association between
reported ear infections (excluding hearing problems)/or hearing problems (excluding ear infections) and psychosocial
outcomes.

Results: Children were more likely to have abnormal/borderline psychosocial outcomes at 10/11 years of age if they
had been reported to have ongoing ear infections or hearing problems when they were 4/5 years old. When looking
at the younger cohort however, poorer psychosocial outcomes were only documented at 6/7 years for children
reported to have hearing problems at 0/1 years, not for those who were reported to have ongoing ear infections.

Conclusion: This study adds further evidence that a relationship may exist between repeated ear infections or hearing
problems and the long-term psychosocial health of children and provides support for a more systematic investigation
of these issues.
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Background
The literature reports that long-term effects may be as-
sociated with transient hearing problems (e.g. ear infec-
tions, including otitis media) and permanent hearing
problems in young children. Transient hearing problems
are also known in some circumstances to result in per-
manent hearing problems [1,2] or auditory processing
problems [3], and children with permanent hearing
problems are reported to have poorer language skills
than their hearing peers [4-6]. A lack of early auditory
stimulation is thought to affect neurocognitive process-
ing and result in these poorer outcomes [7]. Of course,
these outcomes tend to be associated with children with
more severe degrees of hearing problems. It is unsur-
prising that there is a wide variety of outcomes reported
for this cohort given the variability in the nature and fre-
quency of ear disease, world-wide differences in avail-
ability and frequency of interventions and societal
attitudes [8,9] as well as the wide distribution in the na-
ture of reported hearing problems. Historically, the lit-
erature has been primarily concerned with the physical
and cognitive outcomes of ear disease and hearing prob-
lems. However, it is increasingly recognized that the psy-
chosocial outcomes also merit attention [10-12].
Psychosocial outcomes are concerned with the psycho-

logical and social functioning of a child [13]. A number
of cross-sectional studies have investigated the psycho-
social outcomes of children with otitis media and hearing
problems and predominantly report lower psychosocial
outcomes when compared to children without these con-
ditions. In these studies it has been shown that children
with hearing problems are estimated to be 3.7 times more
likely to have psychosocial difficulties [13,14] and 2-3
times more likely to have moderate to severe mental
health problems [15] than hearing children. Specifically,
children with hearing problems aged 1.5 -19 years have
been reported to have difficulties with: attention [4]; be-
haviour [4,6,16]; communication [4]; conduct [17]; rela-
tionships [17,18]; emotions [17]; and social behaviour
[6,19]. It may be assumed that children with more severe
hearing problems will have poorer outcomes but it has
been reported that children with milder hearing problems
actually exhibit the worst psychosocial health related qual-
ity of life and behaviour scores [6]. When looking at the
impact of ear infections on psychosocial outcomes, chil-
dren with otitis media aged 0-18 years have been reported
to be hyperactive [20-25] and have emotional and behav-
ioural problems [20-23,26].
In contrast, several studies have found no difference in

psychosocial outcomes between children with and with-
out hearing problems. A Swedish study involving adoles-
cents aged 11-18 years found no significant difference
between children with and without hearing problems
[27]. Another study found that health related quality of
life was lower than the norm for children with hearing
problems aged 8-12 years, but was the same for those
aged 13-16 years [28].
Viewed collectively these findings suggest that children

with ear infections and hearing problems are likely to
have poorer psychosocial outcomes. Longitudinal studies
however are required to track psychosocial outcomes
and report how they may change over time. Several lon-
gitudinal studies have been completed showing mixed
results as to the impact of otitis media and hearing
problems on long-term psychosocial outcomes. One lon-
gitudinal study, in which children were recruited from
child care centres, reported that there was no relation-
ship in the first six years of life [29]. In contrast, a popu-
lation based longitudinal study in New Zealand in the
1970s documented that teachers, but not the parents, re-
ported more behaviour problems across the study period
for children with otitis media compared to children
without this condition [30]. A strength of this study is
its use of a population based sample, which is important
for avoiding biases such as selection bias and loss to
follow-up [6]. However, this study was completed over
30 years ago and may not reflect the outcomes that chil-
dren in Australia experience today given the advance-
ment in knowledge and practice over this period.
Contemporary population based longitudinal studies

can monitor the psychosocial outcomes of children with
a variety of conditions including ear infections and hear-
ing problems over time. These data can be used to in-
vestigate whether poorer outcomes are present at certain
ages and, if required, guide the development of services
and strategies to minimise the long-term impacts of
these conditions. This paper therefore uses an existing
national dataset to examine the impact of ear infection
and hearing problems on psychosocial outcomes over
time using 6-year prospective longitudinal data in two
cohorts of children (one cohort recruited at 0/1 years
and the other at 4/5 years).

Method
The Longitudinal Study of Australian Children
This study used data from the Longitudinal Study of
Australian Children (LSAC) to undertake longitudinal
analysis of the impact of ear infections and hearing
problems on the psychosocial outcomes of children. The
LSAC follows two cohorts of children (infants aged
0/1 years and children aged 4/5 years) collecting data
every two years on the experiences of: children within
their families and communities; their health; child care
experiences; and their early years of education [31]. Data
were collected predominantly from the biological
mother (over 97% for both cohorts), as well as from fa-
thers, teachers, carers and direct observation. A two-
stage clustered sample design, stratified by state and by



Table 1 Characteristics of the B and K cohort

Characteristics Percent (n)

B cohort
0/1 years

K cohort
4/5 years

N = 4,242 N = 4,169

Child characteristics

Female 48.9 (2,497) 49.1 (2,446)

English as main language at home 89.2 (4,555) 3.8 (187)

Parent characteristics

Female 98.6 (5,033) 97.1 (4,839)

Mean age (±SD) 31.0 (±5.5) 34.7 (±5.5)

Parent’s employment status

Employed 49.7 (2,531) 57.4 (2,852)

Unemployed 3.2 (165) 3.8 (188)

Not in labour force 47.1 (2,400) 38.9 (1,932)

Parent’s highest level of school completion

Year 12+ 66.7 (3,404) 58.1 (2,895)

Year 10/11 28.3 (1,443) 34.9 (1,739)

Year 9 or less 5.0 (256) 6.9 (344)

Remoteness area

Highly accessible 54.8 (2,800) 53.8 (2,655)

Accessible 23.3 (1,188) 23.5 (1,159)

Moderately accessible 16.5 (840) 17.3 (855)

Remote/very remote 4.3 (221) 4.4 (217)

SEIFA economic resources

Below median 47.3 (2,413) 45.8 (2,284)
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metropolitan/urban status was used to randomly select
children using the Medicare database [32]. The LSAC study
has previously been described in further depth [31,32].
The two cohorts aged 0/1 years (B cohort) and 4/

5 years (K cohort) were recruited in 2004 (Wave 1).
Waves of interviews have been conducted every two
years: 2006 (Wave 2), 2008 (Wave 3) and 2010 (Wave 4).
The LSAC cohorts are broadly representative of the
Australian population, although there is some over-
representation of children with more highly educated
parents, as well as under-representation of children from
single-parent and non-English speaking families, and
families living in rental properties [32,33].
The author has obtained a license to use the LSAC

data from the Australian Government Department of
Families, Housing, Community Services and Indigenous
Affairs.

Sample
For this study all four waves of data were used for the B
and K cohorts. At baseline the B cohort (aged 3-19
months) included a sample of 5,107 children and the K
cohort (aged 4 years 3 months to 5 years 7 months) in-
cluded 4,983 children. At Wave 4 the B cohort included
4,242 children and the K cohort included 4,169 children.
The characteristics of the two cohorts have previously
been documented by Yiengprugsawan et al. [2] and are
presented again in Table 1.

Measures
Ear infection and hearing problems
The presence of ear disease in the LSAC was recorded
using a categorical question. The responding parent was
asked: Does (child of interest) have any of these ongoing
conditions – ear infections (yes/no)? Hearing problems
were reported by the parent being asked: Does (child of
interest) have any of these ongoing conditions – hearing
problems (yes/no)? It is not possible with this level of
data to determine the nature, duration, severity or re-
petitiveness of ear infections or hearing problems. Chil-
dren who were identified as having ear infections
(excluding hearing problems) or hearing problems (ex-
cluding ear infections) at baseline (Wave 1) were in-
cluded in the analyses reported in this paper.

Child emotional and behavioural difficulties
The Strengths and Difficulties Questionnaire (SDQ, UK
version) [34] assesses symptoms of children’s’ emotional
distress (e.g. ‘Often unhappy, downhearted or tearful’),
conduct and oppositional behaviours (e.g. ‘Often has
temper tantrums or hot tempers’), hyperactivity and in-
attention (e.g. ‘Restless, overactive, cannot stay still for
long’) and peer problems (e.g. ‘Picked on or bullied by
other children’) (Cronbach’s alpha mothers = 0.79,
fathers = 0.79). An overall child difficulties score can be
formed by summing the 20 items (response categories 0 =
not true, 1 = somewhat true and 2 = certainly true). The
SDQ has been found to provide high specificity (94.6%)
and reasonable sensitivity (63.3%) in detecting psychiatric
disorders. Sensitivity is strongly increased when the child’s
wellbeing is rated by multiple raters: ‘the questionnaires
identified over 70% of individuals with conduct, hyper-
activity, depressive and some anxiety disorders’ [35], p534.
Scores can be grouped into the categories normal, border-
line and abnormal. In the LSAC, SDQ data were provided
by the primary caregiver (mostly mothers), and for the
subset at school the child’s teacher. SDQ scores are avail-
able for all waves of the K cohort (Waves 1-4), but only
from age 4/5 years for the B cohort (Waves 3 and 4).

Data analysis
Data were analysed using multivariate analysis of vari-
ance (MANOVA) and logistic regression. Adjustments
were made to account for differences associated with the
responding parent’s education and Socio-Economic In-
dexes for Areas (SEIFA) which ranks area economic re-
sources [36]. MANOVA was first used to determine
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whether there were significant differences between the
psychosocial outcomes of children with hearing prob-
lems (excluding ear infections)/ or ear infections (ex-
cluding hearing problems) and those children without
these conditions. Logistic regression then estimated the
adjusted odds ratio and 95% confidence intervals of the
association between reported ear infections (excluding
hearing problems)/or hearing problems (excluding ear
infections) and psychosocial outcomes. Analyses were
completed using Stata version 12. Those identified with
ear infections or hearing problems at baseline were
followed longitudinally.

Results
In B cohort at baseline 3.7% (n = 189) of the sample was
reported to have had an ear infection (excluding hearing
problems) and 0.5% (n = 26) were reported to have hear-
ing problems (excluding ear infections). 6.7% (n = 323)
of the K cohort were identified as having had an ear in-
fection and 2.0% (n = 93) to have hearing problems.
MANOVA revealed that for the B cohort there were no
statistically significant differences when comparing the
SDQ subscale scores of children with hearing problems
(excluding ear infections)/or ear infections (excluding
hearing problems) with those of children without these
conditions (see Table 2). However, when looking at K co-
hort, children with hearing problems (excluding ear in-
fections)/or ear infections (excluding hearing problems)
had significantly lower SDQ subscale scores than chil-
dren without these conditions (see Table 3).
Table 4 provides data on the longitudinal psychosocial

outcomes of children reported to have ear infections (ex-
cluding hearing problems) and hearing problems (ex-
cluding ear infections) at baseline for B cohort. SDQ
data were not collected for Waves 1 and 2 of B cohort,
therefore data are only presented for Waves 3 and 4.
Findings indicate that abnormal/borderline pro-social
and emotional scores at Wave 4 are associated with
reporting hearing problems at 0/1 years of age (adjusted
odds ratios [AORs] 2.67 and 2.20 respectively).
Table 2 B cohort: multivariate analysis of variance (MANOVA)
infections or hearing problems

Psychosocial outcomes MANOVA of Strengths and Difficulties Q

Reported ear infections at Wave 1 (0/1 y

SDQ Wave 3
4/5 years

SDQ Wave 4
6/7 years

Wilks’ lambda 0.999, p = 0.635 0.999, p = 0.88

Pillai’s trace 0.001, p = 0.635 0.001, p = 0.88

Hotelling trace 0.001, p = 0.635 0.001, p = 0.88

Roy’s largest root 0.001, p = 0.635 0.001, p = 0.88

Note. Analyses were adjusted for parent’s education and Socio-Economic Indexes fo
Longitudinal associations between psychosocial out-
comes and reported ear infections (excluding hearing
problems) or hearing problems (excluding ear infections)
at baseline for the K cohort are reported in Table 5. At
baseline those with ear infections were more likely to
have abnormal/borderline total SDQ scores (AOR =
2.07) and on all SDQ subscales except for pro-social be-
haviour (AOR: hyperactivity = 1.36, emotional = 2.32,
peer problems = 1.43 and conduct = 1.39). However,
6 years later this group of children were no more likely
to have an abnormal/borderline total SDQ score than
children who were not reported to have ear infections at
Wave 1. They were still more likely to have abnormal/
borderline SDQ scores for the emotional (AOR = 1.44)
and peer problems (AOR = 1.34) subscales.
Children who were reported to have hearing problems

at baseline (4/5 years of age) were more likely to have
abnormal/borderline total SDQ scores across all four
waves. At Waves 2 and 3, they were more likely to have
abnormal/borderline scores for four of the five subscales.
However, at 10/11 years of age (Wave 4) they were only
more likely to have these scores on two of the subscales
(AOR: peer problems = 1.96 and conduct = 2.00).

Discussion
By using longitudinal data this paper examined the im-
pact of ear infections and hearing problems on children’s
long-term psychosocial outcomes and provided prelim-
inary evidence that a relationship may exist between the
former and the latter. Children were more likely to have
abnormal/borderline psychosocial outcomes at 10/
11 years of age if they had been reported to have on-
going ear infections or hearing problems when they were
4/5 years old. When looking at the younger cohort how-
ever, poorer psychosocial outcomes were only docu-
mented at 6/7 years for children reported to have
hearing problems at 0/1 years, not for those who were
reported to have ongoing ear infections.
The findings suggest that the older cohort of children

had poorer psychosocial outcomes than the younger
of psychosocial outcomes of children reporting ear

uestionnaire (SDQ) subscales

ear) Reported hearing problems at Wave 1 (0/1 year)

SDQ Wave 3
4/5 years

SDQ Wave 4
6/7 years

8 0.999, p = 0.156 0.999, p = 0.751

8 0.001, p = 0.156 0.001, p = 0.751

8 0.001, p = 0.156 0.001, p = 0.751

8 0.001, p = 0.156 0.001, p = 0.751

r Areas (SEIFA).



Table 3 K cohort: multivariate analysis of variance (MANOVA) of psychosocial outcomes of children reporting ear
infections or hearing problems

Psychosocial outcomes MANOVA of Strengths and Difficulties Questionnaire (SDQ) subscales by ear infections or hearing problems

Reported ear infections at baseline Wave 1 (4/5 years) Reported hearing problems at baseline Wave 1 (4/5 years)

SDQ Wave 1
4/5 years

SDQ Wave 2
6/7 years

SDQ Wave 3
8/9 years

SDQ Wave 4
10/11 years

SDQ Wave 1
4/5 years

SDQ Wave 2
6/7 years

SDQ Wave 3
8/9 years

SDQ Wave 4
10/11 years

Wilks’ lambda 0.987, 0.993, 0.992, 0.992, 0.991, 0.993, 0.986, 0.991,

p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001

Pillai’s trace 0.013, 0.007, 0.008, 0.008, 0.009, 0.007, 0.014, 0.009,

p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001

Hotelling trace 0.013, 0.007, 0.008, 0.008, 0.009, 0.007, 0.015, 0.009,

p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001

Roy’s largest root 0.013, 0.007, 0.008, 0.008, 0.009, 0.007, 0.015, 0.009,

p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001 p <0.001

Note. Analyses were adjusted for parent’s education and Socio-Economic Indexes for Areas (SEIFA).
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cohort. There are several possible reasons for this dis-
crepancy. Ongoing ear infections at 0/1 years of age may
not necessarily result in long-term psychosocial prob-
lems because these children may not continue to have
ear infections, potentially reducing their impact on the
child’s psychosocial development. In comparison, chil-
dren aged 4/5 years are in a key developmental period
[37] and ongoing ear infections may have already and
may continue to impact on their ability to develop lan-
guage and literacy skills, as well as to learn and be in-
cluded within group situations [38]. The findings may
also in part be explained by parents being more accurate
in identifying that their child has ongoing ear infections
when they are aged 4/5 years rather than 0/1 years;
therefore some children with ear disease may have been
excluded from the 0/1 year old cohort. It is argued that
Table 4 B cohort: longitudinal psychosocial outcomes of child

SDQ subscale Baseline ear infections

SDQ Wave 3 4/5 years SDQ

% AOR %

Abnormal/borderline pro-social score 13.8 1.03, p = 0.846 8.7

Wald = 0.0, SE = 0.2

Abnormal/borderline hyperactivity score 17.4 1.13, p = 0.429 18.5

Wald = 0.6, SE = 0.2

Abnormal/borderline emotional score 10.2 0.99, p = 0.967 19.9

Wald = 0.0, SE = 0.2

Abnormal/borderline peer problems score 18.9 0.95, p = 0.759 21.9

Wald = 0.1, SE = 0.1

Abnormal/borderline conduct score 35.5 0.89, p = 0.449 25.2

Wald = 0.6, SE = 0.2

Abnormal/borderline total score 15.2 1.03, p = 0.836 19.2

Wald = 0.1, SE = 0.2

Note. * = significant difference; AOR = adjusted odds ratio; SE = standard error; SDQ
responding parent’s education and Socio-Economic Indexes for Areas (SEIFA).
the accuracy of parent-report of ear infection is low in
children aged under two years [39] but it is not known if
this accuracy increases as the child becomes older. Ear
disease is often asymptomatic and/or relies on children
communicating that they have sore ears, which children
may be more able to do at 4/5 years of age.
Although children who were reported to have hearing

problems at 0/1 years and 4/5 years both had poorer
psychosocial outcomes six years later, the impact was
more marked in the older cohort who received an ab-
normal/borderline total SDQ score, in addition to abnor-
mal/borderline for two of the subscales (which both
cohorts received). When examining the two cohorts in
further depth (by comparing them when they were both
6/7 years) it is apparent that there are differences be-
tween the groups. Children who were reported to have
ren reported to have ear infections or hearing problems

Baseline hearing problems

Wave 4 6/7 years SDQ Wave 3 4/5 years SDQ Wave 4 6/7 years

AOR [95% CI] % AOR [95% CI] % AOR [95% CI]

1.06, p = 0.724 18.8 1.85, p = 0.122 26.3 2.67*, p = 0.015

Wald = 0.1, SE = 0.2 Wald = 2.4, SE = 0.7 Wald = 5.9, SE = 1.1

1.03, p = 0.832 12.5 1.53, p = 0.292 21.0 1.48, p = 0.333

Wald = 0.1, SE = 0.2 Wald = 1.1, SE = 0.6 Wald = 0.9, SE = 0.6

1.19, p = 0.274 12.5 1.73, p = 0.173 31.5 2.20*, p = 0.048

Wald = 1.2, SE = 0.2 Wald = 1.8, SE = 0.7 Wald = 3.9, SE = 0.5

1.08, p = 0.633 25.0 1.72, p = 0.176 26.3 1.60, p = 0.242

Wald = 0.2, SE = 0.1 Wald = 1.8, SE = 0.7 Wald = 1.4, SE = 0.6

1.13, p = 0.426 50.0 1.90, p = 0.136 21.0 1.26, p = 0.566

Wald = 0.6, SE = 0.2 Wald = 2.2, SE = 0.8 Wald = 0.3, SE = 0.5

1.22, p = 0.221 25.0 2.09, p = 0.066 21.1 1.69, p = 0.196

Wald = 1.5, SE = 0.2 Wald = 3.4, SE = 0.8 Wald = 1.6, SE = 0.7

= Strengths and Difficulties Questionnaire. Analyses were adjusted for the



Table 5 K cohort: longitudinal psychosocial outcomes of children reported to have ear infections or hearing problems

SDQ subscale Baseline ear infections Baseline hearing problems

SDQ Wave 1
4/5 years

SDQ Wave 2
6/7 years

SDQ Wave 3
8/9 years

SDQ Wave 4
10/11 years

SDQ Wave 1
4/5 years

SDQ Wave 2
6/7 years

SDQ Wave 3
8/9 years

SDQ Wave 4
10/11 years

% AOR % AOR % AOR % AOR % AOR % AOR % AOR % AOR

Abnormal/borderline
pro-social score

13.2 1.13 12.5 1.23 12.1 1.06 10.6 1.21 19.3 1.62 14.7 1.67* 22.8 1.50 13.3 1.32

p = 0.477 p = 0.129 p = 0.666 p = 0.158 p = 0.072 p = 0.025 p = 0.060 p = 0.234

Wald = 0.5 Wald = 2.3 Wald = 0.2 Wald = 2.0 Wald = 2.3 Wald = 5.0 Wald = 3.5 Wald = 1.42

SE = 0.2 SE = 0.2 SE = 0.1 SE = 0.2 SE = 0.4 SE = 0.4 SE = 0.3 SE = 0.3

Abnormal/borderline
hyperactivity score

22.8 1.36* 22.1 1.34* 17.8 1.05 19.4 1.17 32.3 2.00* 28.0 1.91* 32.8 1.70* 24.0 1.34

p = 0.026 p = 0.020 p = 0.678 p = 0.207 p = 0.002 p = 0.003 p = 0.013 p = 0.186

Wald = 5.0 Wald = 5.4 Wald = 0.2 Wald = 1.6 Wald = 9.3 Wald = 8.9 Wald = 6.1 Wald = 1.7

SE = 0.2 SE = 0.2 SE = 0.1 SE = 0.1 SE = 0.4 SE = 0.4 SE = 0.4 SE = 0.3

Abnormal/borderline
emotional score

26.3 2.32* 21.0 1.40* 21.4 1.26 28.4 1.44* 29.0 2.39* 21.6 1.76* 28.6 1.56* 30.7 1.51

p = 0.000 p = 0.007 p = 0.056 p = 0.002 p = 0.000 p = 0.010 p = 0.038 p = 0.058

Wald = 39.1 Wald = 7.2 Wald = 3.7 Wald = 9.3 Wald = 13 Wald = 6.7 Wald = 4.3 Wald = 3.6

SE = 0.3 SE = 0.2 SE = 0.2 SE = 0.2 SE = 0.6 SE = 0.4 SE = 0.3 SE = 0.3

Abnormal/borderline peer
problems score

32.8 1.43* 28.9 1.27*, 33.1 1.34* 30.0 1.33* 40.9 1.83* 30.2 1.46 38.6 1.55* 42.6 1.96*

p = 0.004 p = 0.044 p = 0.013 p = 0.018 p = 0.005 p = 0.081 p = 0.042 p = 0.002

Wald = 8.1 Wald = 4.1 Wald = 3.2 Wald = 5.6 Wald = 7.8 Wald = 3.0 Wald = 4.1 Wald = 9.8

SE = 0.2 SE = 0.2 SE = 0.2 SE = 0.2 SE = 0.4 SE = 0.3 SE = 0.3 SE = 0.4

Abnormal/borderline
conduct score

51.9 1.39* 25.0 1.25 22.6 1.13 23.9 1.26 57.0 1.59* 33.3 1.90* 31.4 1.47 38.7 2.00*

p = 0.005 p = 0.067 p = 0.298 p = 0.056 p = 0.001 p = 0.003 p = 0.076 p = 0.001

Wald = 8.0 Wald = 3.4 Wald = 1.1 Wald = 3.6 Wald = 4.6 Wald = 9.0 Wald = 3.1 Wald = 10.3

SE = 0.2 SE = 0.1 SE = 0.1 SE = 0.1 SE = 0.3 SE = 0.4 SE = 0.3 SE = 0.4

Abnormal/borderline
total score

32.8 2.07* 21.4 1.42 18.1 1.12 23.9 1.41* 40.8 2.62* 20.3 1.64* 31.5 1.69* 29.3 1.63*

p = 0.000 p = 0.006 p = 0.349 p = 0.005 p < 0.001 p = 0.026 p = 0.015 p = 0.025

Wald = 33.0 Wald = 7.6 Wald = 0.9 Wald = 7.9 Wald = 19 Wald = 4.9 Wald = 5.9 Wald = 5.0

SE = 0.3 SE = 0.2 SE = 0.1 SE = 0.2 SE = 0.6 SE = 0.4 SE = 0.4 SE = 0.2

Note. * = significant difference; AOR = adjusted odds ratio; SE = standard error; SDQ = Strengths and Difficulties Questionnaire. Analyses were adjusted for the responding parent’s education and Socio-Economic
Indexes for Areas (SEIFA).
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hearing problems at 0/1 years of age were more likely to
have abnormal/borderline scores for two subscales (pro-
social and emotional behaviour) when they reached 6/7
years of age. In comparison, children who were reported
to have ongoing hearing problems at age 4/5 years were
more likely to have abnormal/borderline scores for four
out of the five subscales, as well as for the total score,
when they were 6/7 years of age. There are a number of
possible explanations for these outcomes. This result
suggests that hearing problems present at 0/1 years of
age result in fewer psychosocial problems at 6/7 years
than those who have hearing problems at 4/5 years of
age. This could be because what is thought to be hearing
problems at 0/1 years resolves; a result in part of earlier,
more effective and historically more recent interven-
tions. Alternately, the 4/5 year age group captures those
children with long-term hearing problems or such prob-
lems may only manifest in a more serious way, after
many years of repeated problems. Taken together with
the results of other longitudinal work, which suggests
that the prevalence of such problems is much higher
than first thought [2], this research suggests that the
broader impact of ear disease and hearing problems in
children may have been under-estimated and as such
warrants further research.
This argument is underscored by the fact that children

with milder hearing problems have been reported to ex-
hibit the worst psychosocial health related quality of life
and behaviour scores [6]. These children may not have
language delays or receive ongoing intervention but they
may experience persistent, seemingly minor communica-
tion problems, particularly in noisy settings such as
classrooms and the home. These communication break-
downs, although minor in their appearance, have been
described by Hétu and Getty [40] as being frequently
misperceived as relational conflict. Such relational con-
flict is likely to have some impact on the poorer psycho-
social outcomes illuminated in this study. Consideration
is required as to how the current approach to managing
ear infections and hearing problems in young children
can be extended to address psychosocial needs.
A strength of this paper is the use of a nationally rep-

resentative longitudinal study that follows two cohorts
of children. However, the analysis is limited because it is
reliant on parent report of ongoing ear infections or
hearing problems, data related to the type or degree of
impairment were not collected and it is not known what
amplification or treatment a child may have received.
Relying on parent report may result in some children
who do not have ear infections or hearing problems be-
ing included in the sample. For example, parents may
initially report that a child has hearing problems but
later the child may be identified as having attention def-
icit hyperactive disorder or autism spectrum disorder
instead (the parents may have initially interpreted the
symptoms of these conditions as the child not hearing
properly). Nevertheless, the findings in this paper dem-
onstrate that children whose parent’s report that they
have hearing problems (whether or not they are later di-
agnosed with a hearing problem) are at risk of poorer
psychosocial health, which should not be overlooked by
clinicians.
The limitations of this study are partially off-set by the

longitudinal nature of these data, the very large protocol
fielded and the size of the population sample utilised,
making it less likely that parents would consistently pro-
vide false reports on these specific items over so many
years. Further investigation is warranted to examine the
impact that these additional factors have on psychosocial
health and strategies for improving the psychosocial out-
comes of children with ongoing ear infections and hear-
ing problems.
Conclusion
This paper contributes to the limited longitudinal evi-
dence available on the psychosocial outcomes of chil-
dren with ear infections and hearing problems. The
findings of this study lend further support to the thesis
that a relationship may exist between children who ex-
perience ongoing ear infections or have hearing prob-
lems and their long-term psychosocial health. Moreover,
it provides evidential support for investigating this issue
using a more rigorous methodology than has been pos-
sible to justify to date. Such insights would in turn lend
justification to the development of a deeper understand-
ing of how degree of impairment, communication break-
downs, social inclusion, amplification and treatment
received impact on psychosocial wellbeing.
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