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Objectives: To compare parent- and self-reported emotional and behavioral problems and quality of life (QoL)
among youth with hearing loss (HL) to norms, and to investigate possible associations between emotional and
behavioral problems and QoL among youth with HL.
Methods: We used the Strengths and Difficulties questionnaire (SDQ) and the Inventory of Life Quality in Children
and Adolescents (ILC) to measure emotional and behavioral problems and QoL in youth with HL (n = 317, ages
6–18), where 78% had bilateral HL, 22% unilateral HL, 16% had cochlear implants, and 59% conventional
hearing aids.
Results: The youth with HL had significantly more parent-reported (but not self-reported) emotional and
behavioral problems and poorer parent- and self-reported QoL than hearing youth. SDQ and ILC total scores were
significantly correlated (− 0.47 to − 0.63). Conclusion Emotional and behavioral problems and poor QoL appear
closely related in youth with HL, suggesting that attending to these problems may improve QoL.

1. Introduction
1.1. Emotional and behavioral problems
Emotional and behavioral problems occur more frequently among
youth with hearing loss (HL) than among hearing youth [1,2], about
twice as frequent according to one review [3]. The Strengths and Dif
ficulties Questionnaire (SDQ) is often used to measure emotional and
behavioral problems in youth with HL [4]. SDQ consists of five five-item
subscales (each ranging 0–10), where four problem subscales
(Emotional problems, Conduct problems, Hyperactivity/Inattention,
Peer problems) may be summarized into a total problem score [5]. A
study including youth with HL aged 4–16 years (n = 233, 83% with
cochlear implant (CI)), found substantially higher parent mean SDQ
problem subscale scores among these youth compared to parent scores
of 10–12-year-old community controls (mean total scores of 11.20 and
5.65, respectively) [6]. That study reported a relatively high mean
parent total SDQ score compared to other studies of youth with HL using
the SDQ, with total scores varying between 5.41 and 11.47 [6–16].

Among them, the lowest parent-reported SDQ total score (5.41) was
found in a Swedish study of youth with CI (n = 22), also reporting
significantly higher self-reported SDQ total scores (11.55) [7]. The au
thors concluded that the parents underestimated the emotional and
behavioral problems in their youth.
With regard to sex, parents rated boys (n = 120) with significantly
more problems on the SDQ Hyperactivity/Inattention subscale
compared to girls (n = 93) [15], resulting in a corresponding sex dif
ference on the SDQ total score (p = .05) [15], in line with other studies
[1,10,12]. A pilot study reported significantly higher self-reported SDQ
total scores in girls with HL enrolled in Child and Adolescent Mental
Health Service compared to controls, but the study was limited by few
participants (5 boys and 15 girls with HL) [17]. However, significant sex
differences were not found on parent-reported SDQ scores in a Danish
study of children with HL (n = 233) [6], by self-reported scores from 45
adolescents (71% girls) [18], or in a longitudinal study of adolescents (n
= 114) [19].
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design, participants and QoL measures. Also, there is an overweight of
small studies with narrow inclusion criteria (e.g. only profound HL, only
children with CI etc.). Concerning bilateral and unilateral HL, studies
comparing differences in emotional and behavioral problems and QoL
are lacking, although one study reported significantly more school
related behavioral problems in children with unilateral HL compared to
their hearing siblings [30]. Despite some evidence that poor QoL may be
associated with emotional and behavioral problems in youth with HL
[14,17], this has not been directly investigated in this population.

1.2. Quality of life
A complement to the assessment of emotional and behavioral prob
lems is quantifying the perception of quality of life (QoL). Unlike the
problem criteria, as rated by SDQ, QoL consists of various components of
well-being and functionality from the subjective perspective of the in
dividual raters. In addition to a total score, measures of QoL most often
include scores on different subdomains (e.g., at school, at home, with
peers, when alone, physical- and mental health). A review stated that
poorer QoL is generally reported in youth with HL compared to their
hearing peers, although the extent of these differences varied between
studies (from no to small differences), and the used QoL measures [20].
A small but significant group difference has been replicated from
self-reports (age 7–17 years) in a Finnish- [21], and a Turkish study [22]
as well as in a Norwegian study of children with CI only, (age 5–12, self
and parent-report) [23,24]. For youth with HL, the importance of poor
QoL in the social- and school subdomains, areas considered to be crucial
for development and learning in children, was underlined both in the
review [20], in a study of children with CI [23,24], and in a longitudinal
study of preschoolers with HL [25]. However, one study found that the
self-reported QoL scores among youth with HL (aged 6–18 years; n =
212) were similar, and even somewhat better on some subdomains,
compared to the scores from a large sample of hearing youth [26],
although the authors noted that selection biases of the recruited youth
with HL may be responsible for this result.
The systematic review of QoL in youth with HL did not investigate
sex differences [20], probably because studies seldom present results
separately for boys and girls. However, one study of self-reported QoL
noted that there were no sex differences [26], while in the pilot study on
youth with HL in Child and Adolescent Mental Health Service (n = 20),
girls rated themselves with poorer QoL than boys [17].

1.4. The present study
In the present study, we aimed to investigate emotional and behav
ioral problems and QoL in a large sample of youth with HL, as rated by
both parents and youth, by comparing them to Norwegian population
samples. We extended previous research on youth with HL by investi
gating 1) sex differences in emotional and behavioral problems and QoL,
2) associations between emotional and behavioral problems and QoL
from two raters, and 3) whether there are differences in emotional and
behavioral problems and QoL between youth with bilateral and unilat
eral HL, and between youth with CI, conventional hearing aid or no
device.
2. Materials and method
2.1. Participants
In the present study, a total of 317 parents responded to question
naires about their youth (mean age 11.5 years, standard deviation (SD)
= 3.7; age range 6–18 years), where 199 were children (≤12 years old),
and 118 adolescents (≥13 years old). Self-report questionnaires were
distributed to the adolescents, and 88% (n = 104) of those with parent
questionnaires responded (mean age 15.9 years (SD = 1.3). In addition,
17 adolescents responded to the self-report questionnaires, but did not
have parent responders, and were excluded from the present study.
Fifty-four percent (n = 170) of the participants were recruited through
twelve Norwegian audiology departments, 35% (n = 112) from two
user-organizations with members from all over Norway, and 11% (n =
35) from three schools for youth with HL located around the Norwegian
capital (Oslo). Questionnaires were sent to parents of youth with HL,
and self-report questionnaires to their adolescents. In total, the response
rate to the parent- and adolescent self-report questionnaires were 22%
(317/1449) and 17% (104 + 17/696), respectively. As only data on
participants was collected, a comparison of participants and nonparticipants was not possible.

1.3. Combined assessments of emotional and behavioral problems and
QoL
In hearing youth (n = 344), a significant but weak correlation
(<0.34) was found between self-reported emotional and behavioral
problems (SDQ) and a self-reported QoL measure [27]. A longitudinal
study (n = 840) concluded that worsening of emotional and behavioral
problems was strongly associated with a decrease in QoL, when the
hearing youth were reassessed after three years [28].
In youth with HL, a combined consideration of emotional and
behavioral problems and QoL from multiple informants was first pre
sented in an Austrian sample (n = 99, aged 6–16 years). Using the SDQ,
the study reported significantly more emotional and behavioral prob
lems among the youth with HL compared to a German sample of hearing
youth (according to parents) [14]. Using the generic Inventory of Life
Quality in Children and Adolescents (ILC) [29], agreement between the
QoL ratings from parents and their youth was generally low, with sig
nificant correlations only on the school- and family-subscales. The au
thors concluded that the parents appeared unaware of their children’s
poor life-quality. Also, the parent-rated SDQ was not found to be
significantly associated with the self-reported ILC. Unfortunately,
self-reported SDQ was not included in that study, therefore it is still open
whether self-reported emotional and behavioral problems and QoL are
significantly correlated in youth with HL. Furthermore, the authors
acknowledged having too small a sample-size to make meaningful group
comparisons, and by being overrepresented on participants with severe
and profound HL [14]. The above-mentioned pilot study with youth
enrolled in Child and Adolescent Mental Health Service, found similar
QoL in youth with and without HL, but both groups in Child and
Adolescent Mental Health Service had poorer QoL than normative
controls [17]. This finding could suggest that QoL is more influenced by
emotional and behavioral problems, than the HL per se, thus supporting
correlating the two measures rated by parents and youth.
The literature reviewed above shows a striking variability in study

2.2. Measures
2.2.1. Background measures
Parents reported whether they were living together or not, whether
there was HL in the family, and maternal/paternal education level as
“finished high school or less”; “college or university, < 4 years”, and
“college or university, ≥ 4 years”. Parents also reported child age, sex,
whether the HL was bilateral or unilateral, hearing device at present (CI,
conventional hearing aid or none), whether the child was enrolled in
ordinary school or not, preferred language (spoken, sign) and whether
the child was taught sign language or not. Also, parents responded to a
question about child developmental “Are you concerned about your
child’s development at present?” (yes/no).
Background characteristics are presented in Table 1. Among those
with parent questionnaires, 51% were boys (n = 161), while boys
comprised 41% of the self-reports (n = 43).
2.2.2. Strengths and Difficulties Questionnaire (SDQ)
We used the Norwegian versions of parent- and self-reported SDQ
[5], consisting of 25 items rated on a three-point Likert scale (not true,
2
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Cronbach’s alphas for the ILC total scores (LQ0–28) were 0.85 for the
parent-reported version and 0.84 for the self-report.

Table 1
Characteristics of the participating youth (n = 317).
n/N (%)
Sex, boys
Age group ≤ 12 years
Parents living together, yes
Maternal; paternal education
High school
College/University < 4 years
College/University ≥4 years
Hearing loss in the family, yes
Enrolled in ordinary school
Spoken language preferred, yes
Taught sign language, yes
Bilateral; unilateral hearing loss
Cochlear implant; Conventional hearing aid; no
hearing device
Concern about child development at present, yes

2.3. Ethical approval

161/315 (51)
199/317 (63)
232/311 (75)

Written informed consent was provided by the parents and youth
(from age 11 years). The Regional Committee for Medical and Health
Research Ethics approved the study (2014/2356).

94/315 (30); 146/312 (47)
113/315 (36); 82/312 (26)
108/315 (34); 84/312 (27)
130/316 (41)
271/316 (86)
277/304 (91)
99/315 (31)
246/317 (78); 71/317 (22)
51/317 (16); 188/317 (59);
78/317 (25)
108/314 (34)

2.4. Data analysis
Statistical analyses were performed using the Statistical Package for
the Social Science (SPSS, version 26). Descriptive statistics using mean/
standard deviation (SD) or number/percentage of participants are pre
sented for the parent- and adolescent self-report SDQ and ILC, for all
participants and separately for boys and girls. Internal consistencies
were analyzed using Cronbach’s alpha, and differences between means
of continuous variables were measured by independent sample t-tests,
and analyses of variance. The level of significance was defined as p <
.05. We used free statistical calculators to compare our sample with
samples of hearing Norwegian youth, specifically independent t-tests
and estimations of effect sizes (Cohens d). A guideline for interpreting dvalues: 0.20 = small, 0.50 medium, and >80 large effects [40]. In
tercorrelations between the SDQ total scores and the ILC QoL scores
(LQ0-28) were calculated using the Pearson coefficient.

somewhat true and certainly true; range 0–2). There are five SDQ sub
scales (each with five items) on Emotional problems, Conduct problems,
Hyperactivity/Inattention, Peer problems and Prosocial behavior. The
first four are summarized into a total problem score. The psychometric
properties of the SDQ have generally been found to be strong with good
capacity to discriminate problems from normative behavior among
hearing youth [5,31–33]. In samples of youth with HL, the SDQ
five-factor structure was found overall superior to others [6,15]. Several
population studies report parent SDQ scores for hearing Norwegian
youths, with only minor age differences [34]. For comparison of parent
scores in the present study with normative data, we chose a large pop
ulation study of hearing Norwegian youth (11–13 years, n = 5285),
reporting a mean SDQ total score of 5.10 (SD = 4.82) [35]. Another large
study provided comparison data for self-reported scores (age 10–19, n =
29,631), reporting a mean SDQ total score of 10.70 (SD = 5.50) [36]. In
the present study, Cronbach’s alphas for the SDQ total scores were 0.81
for the parent-reported version and 0.78 for the self-report.

3. Results
3.1. Emotional and behavioral problems
Among youth with HL (age range 6–18 years), the mean parent SDQ
total score was 7.16 (SD = 5.40), a significantly higher level of problems
than for hearing Norwegian youth with a mean SDQ total score of 5.10
(SD = 4.82), a difference of small to medium effect size (d = 0.42). The
Peer problem subscale explained much of this difference in total scores,

2.2.3. Inventory of life quality (ILC)
The Norwegian version of the generic Inventory of Life Quality in
Children and Adolescents (ILC) was used [29,37]. ILC consists of seven
items. Six items address subjective well-being at school, in the family,
with peers, when alone, and perception of physical and mental health,
and the seventh is a global life quality item. Each item is rated on a 1–5
scale (1 = very good through 3 = mixed, to 5 = very bad). A review from
2013 on the Norwegian ILC version concluded that although there is
limited documentation for the psychometric properties of the Norwe
gian ILC, the four published studies up until 2013 were of good quality,
including satisfactory norms and measures of validity and reliability in
samples from the general population [38].
The present study report two ILC scores:

Table 2
Mean SDQ scores for all participants and separately for boys and girls.
SDQ

All (n =
317)

Boys (n =
160)

Girls (n =
154)

PARENT-REPORTED

Mean
(SD)

Mean (SD)

Mean (SD)

Emotional problems

1.59
(1.77)
0.87
(1.19)
2.63
(2.34)
2.04
(2.09)
8.15
(1.93)
7.16
(5.40)
All (n =
104)
3.47
(2.72)
1.31
(1.37)
3.84
(2.17)
2.49
(1.95)
8.35
(1.60)
11.11
(5.72)

1.48 (1.81)

Conduct problems
Hyperactivity/
Inattention
Peer problems

I. The ILC Life Quality total score (LQ0–28) calculated as a sum of the
seven single items and transformed so that the scores range from 0 to
28, where a value of zero indicates very low QoL and 28 very high
QoL. A mean LQ0–28 score of 22.59 (SD = 3.88) was reported by
hearing Norwegian youth aged 8–16 years (n = 1987), while the
mean parental score was 24.42 (SD = 3.15) (n = 2563) [37]. The
Norwegian norms extend only up to age 16 years, and shows a ten
dency of poorer QoL with age [37]. Furthermore, youth aged 10–16
years self-reported poorer QoL with age [39]. We therefore investi
gated whether age at assessment correlated with QoL scores but
found no significant age-related differences in the present study
(results not shown).
II. Mean ILC subscale scores, using the 1–5 ratings on the seven sub
scales (mean subscale norms are not provided in the Norwegian
manual).

Prosocial behavior
Total score
SELF-REPORTED
Emotional problems
Conduct problems
Hyperactivity/
Inattention
Peer problems
Prosocial behavior
Total score

t

p

1.72 (1.73)

1.18

.24

1.01 (1.27)

0.74 (1.10)

− 1.98

.05

2.93 (2.41)

2.32 (2.24)

− 2.30

.02

2.40 (2.16)

1.68 (1.95)

− 3.11

.002

7.85 (2.10)

8.44 (1.69)

2.76

.006

7.81 (5.72)

6.52 (4.97)

− 2.13

.03

Boys (n =
43)
2.58 (2.29)

Girls (n =
61)
4.10 (2.83)

3.03

.003

1.23 (1.27)

1.37 (1.44)

.50

.62

3.93 (1.89)

3.77 (2.36)

-.37

.71

2.53 (1.96)

2.45 (1.96)

− 0.22

.83

7.95 (1.85)

8.62 (1.36)

2.02

.05

10.27
(5.52)

11.70
(5.84)

1.25

.21

Note: SDQ Strengths and Difficulties Questionnaire; Missing data on sex (n = 3).
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as the parent mean peer problem score was 2.04 (SD = 2.09) in youth
with HL (Table 2), while the mean was 1.0 (SD = 1.7) in the hearing
Norwegian youth, a difference of a medium effect size (d = 0.64). For the
other problem subscales, the differences in effect sizes varied from nonsignificant for Conduct problems (d = 0.08), and small for Emotional
problems (d = 0.27) and Hyperactivity/Inattention (d = 0.21) (See
Table S1 for details). Among adolescents with HL, the mean selfreported SDQ total score was 11.11 (SD = 5.72) (Table 2), not signifi
cantly different from hearing Norwegian youth (mean = 10.70, SD =
5.50). There were some differences in subscale scores though, largely
that boys and girls reported more Emotional and Peer problems, and less
Conduct problems, in our sample than among hearing Norwegian boys
and girls (see Table S2 for details).
Within the present sample, there were significantly higher parent
problem scores in boys than in girls on all subscales, except on the
emotional problem subscale, and parent scored boys with significantly
less prosocial behavior than girls (Table 2). Adolescent girls selfreported significantly more emotional problems than adolescent boys,
and better prosocial behavior (Table 2).

where parents rated boys with significantly poorer QoL on the schooland the global subscale compared to girls. Also, adolescent girls selfreported significantly poorer QoL on the mental health- and the global
subscale than did boys.
3.3. Combined assessments of emotional and behavioral problems and
QoL
Table 4 shows medium to large significant correlations between
scales within raters and between raters for the SDQ and ILC total scores.
There were similar correlations for boys and girls separately (results not
shown).
There was a significantly poorer parent-reported mean ILC total
score among youth with bilateral HL (22.46, SD = 4.64) compared to
those with unilateral HL ((23.79, SD = 3.81); t = 2.19, p = .03)). Be
tween youth with bilateral and unilateral HL, there were no significant
differences in mean self-reported ILC total scores (20.84, SD = 4.52; and
21.87, SD = 4.88; t = 0.95, p = .35), or in the parent- and self-reported
SDQ total scores (results not shown). There were no significant differ
ences in parent- and self-reported SDQ and ILC total scores when
comparing youth with CI, conventional hearing aid or no hearing device
(p-values ranged from 0.42 to 0.81).

3.2. Quality of life
The parent-reported mean ILC total score (LQ0-28) was 22.76 (SD =
4.49) and represents significantly poorer QoL than those reported by
parents of hearing Norwegian youth with LQ0-28 mean 24.42 (SD =
3.15) p < .0001, a difference with medium effect size (d = 0.51).
The adolescents with HL had a mean self-reported total score (LQ028) of 21.01 (SD = 4.58). These scores represent a significantly poorer
QoL than those reported in Norwegian youth (mean LQ0-28 of 22.59 (SD
= 3.88, p = .0001), a difference with small to medium effect size (d =
0.40).
Mean ILC scores are presented in Table 3, for all participants and for
boys and girls separately. There were no significant sex differences on
the ILC total scores and only minor differences on the ILC subscales,

4. Discussion
4.1. Emotional and behavioral problems
In the present study, we found significantly more parent-reported
emotional and behavioral problems among youth with HL than in a
population sample of hearing Norwegian youth, suggesting that it is
important with available mental health services for youth with HL. This
finding was in line with earlier studies [1,2,41], and a review [3]. The
difference in parent-rated SDQ total scores between the youth with HL
and the Norwegian normative sample, gave an effect size of 0.42,
slightly larger than the meta-analysis quantifying the magnitude of these
differences (Hedges’ g = 0.23 - 0.34) [4]. Still, we found a lower
parent-rated SDQ mean total score (7.16) than in most other interna
tional HL samples, with SDQ total scores varying 5.41 to 11.47 [6–16].
In fact, only the small Swedish study of children with CI [7] had lower
SDQ scores than our study. That the Swedish study only included par
ticipants with CI, may not entirely explain their low scores, since a
higher parent-rated SDQ mean total score (10.1) were reported by a
multicenter study from Austria and Germany with only CI participants
[13]. Rather, the low scores in our study, and perhaps in the Swedish
study, may be explained by cross-cultural differences in parent ratings,
in line with a study, concluding that the lower SDQ scores in Norway
compared to Great Britain reflected substantial cultural differences [42].
In the present study, there were significantly more SDQ peer prob
lems among the youth with HL compared to hearing Norwegian youth,
in line with a meta-analysis that found peer problems to be the most
consistent and deviant SDQ subscale among youth with HL [4].
The adolescents with HL in our study did not self-report significantly

Table 3
Mean ILC scores (QoL) for all participants, and separately for boys and girls.
ILC scores

All (n =
317)

Boys (n =
160)

Girls (n =
154)

PARENTREPORTED
At School

Mean (SD)

Mean (SD)

Mean (SD)

t

p

2.13
(1.10)
1.32 (.59)
1.95
(1.04)
1.71 (.89)
1.66 (.81)
1.77 (.86)
1.74 (.79)

2.29 (1.11)

1.97 (1.07)

− 2.72

.007

1.38 (.65)
2.06 (1.07)

1.26 (.52)
1.83 (1.00)

− 1.49
− 1.79

.14
.08

1.74 (.91)
1.66 (.85)
1.81 (.85)
1.84 (.78)

1.68 (.88)
1.66 (.77)
1.74 (.88)
1.64 (.78)

-.49
-.002
-.71
− 2.29

.62
.99
.48
.02

22.76
(4.49)
All (n =
104)
2.17 (.97)
1.57 (.86)
1.95 (.86)
2.05 (1.0)
2.16
(1.04)
2.09 (1.0)
2.02 (.92)

22.25
(4.64)
Boys (n =
43)
2.14 (.92)
1.49 (.80)
1.88 (.82)
2.00 (.93)
2.05 (1.00)

23.26
(4.30)
Girls (n =
61)
2.20 (1.01)
1.62 (.90)
2.00 (.89)
2.08 (1.05)
2.25 (1.08)

1.92

.06

.30
.78
.68
.41
.96

.77
.43
.50
.68
.34

1.79 (.89)
1.81 (.85)

2.30 (1.02)
2.17 (.95)

2.61
1.95

.01
.05

21.01
(4.58)

21.84
(4.16)

20.41
(4.81)

− 1.57

.12

With family
With peers
When alone
Physical health
Mental health
Global QoL
rating
ILC total score;
LQ0-28a
SELF-REPORTED
At School
With family
With peers
When alone
Physical health
Mental health
Global QoL
rating
ILC total score;
LQ0-28a

Table 4
Pearson correlations between parent- and self-reported total scores on SDQ and
ILC.

Note ILC Inventory of Life Quality in Children and Adolescents, a Quality of Life
(QoL) measure.
a
Higher scores on the ILC subscales indicate poorer QoL, while higher scores
on the ILC total score LQ0-28 indicate better QoL; Missing data on sex (n = 3).

Variables

1.

2.

3.

4.

1
2
3
4

–
.46**
-.78**
-.52**

–
-.47**
-.63**

–
.63**

–

Parent-reported SDQ total score
Self-reported SDQ total score
Parent-reported ILC total score, LQ0-28
Self-reported ILC total score, LQ0-28

Note SDQ Strengths and Difficulties Questionnaire.
Higher scores on the SDQ total scores indicate more problems.
ILC Inventory of Life Quality in Children and Adolescents.
Higher scores on the ILC total score LQ0-28 indicate better QoL.
4
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more emotional and behavioral problems than hearing youth in Norway.
This contrasts to the Swedish study suggesting that parents may un
derreport problems, as they found self-reported problems to be signifi
cantly higher [7]. Rather, our findings are in line with the meta-analysis
(based on four self-report studies), showing a pattern where adolescents
rate themselves with fewer problems than parents [4]. A more recent
study of adolescents (13–20 years) corroborated the lack of significant
difference in self-rated SDQ total scores between participants with HL
(mean = 9.74) and hearing controls (mean = 9.13) [19]. Together, this
underlines the importance of comparing self-reported scores from youth
with HL to scores from hearing youth.
As for sex differences on SDQ subscales, the parents in our study
reported significantly more conduct, hyperactivity/inattention and peer
problems in boys than in girls. This is in accordance with some previous
studies reporting more behavioral problems in boys compared to girls,
both among youth with HL [1,9,15] and among hearing youth [32], but
contrary to a large Danish study with no significant sex differences [6].
By self-report, girls reported significantly more emotional problems than
boys in our sample, contrary to a study with no sex differences in
self-reported scores [18]. However, that study was limited by few par
ticipants and an uneven sex distribution (n = 45, 71% girls).

HL [14]. Rather, our finding is in line with a study of hearing youth (n =
2863), that found markedly poorer parent-reported QoL scores in youth
with emotional and behavioral problems (SDQ) compared with those
without emotional and behavioral problems (d = 1.29), a stronger effect
size than for their subgroup of youth with special health care needs
compared to those without such needs (d = 0.58) [43]. A previous
longitudinal study of hearing youth, showing the interrelationship be
tween worsening of emotional and behavioral problems and decreasing
QoL after three years, may support attending to emotional and behav
ioral problems to improve QoL [28]. Our findings are also in line with a
recent Turkish study (n = 45, age 7–17 years), concluding that youth
with HL should be closely monitored and undergo rehabilitation pro
cesses for both emotional and behavioral problems and QoL, although
that study did not consider the interrelationship between the two [22].
Contrary to the SDQ scores in the present study, where only parents
(not the youth with HL themselves) reported more problems compared
to hearing youth, QoL was rated poorer by both raters. This may suggest
that self-reported QoL is a particularly important complement in the
assessment of youth with HL.
Finally, we found significantly poorer parent-reported QoL (lower
LQ0-28) for youth with bilateral HL compared to those with unilateral
HL. However, this difference was small, and we found no other signifi
cant differences between the bilateral and unilateral HL groups,
although we may have had too small a sample size to detect significant
differences in self-reported emotional behavioral problems or QoL. To
our knowledge, a direct comparison between and bilateral and unilat
eral HL has not previously been done, although a review identified
studies reporting poorer QoL (of small effect sizes) in both youth with
bilateral and unilateral HL when these two groups were separately
compared to hearing youth [20]. When comparing youth with CI, con
ventional hearing aid or no hearing device, there were no significant
group differences for any of the parent- and self-reported SDQ and ILC
total scores. Although not directly comparable, this is similar to a study
that found no significant differences in parent- and self-reported QoL
ratings by degree of HL [14].

4.2. Quality of life
In the present study, both parents and youth with HL reported
significantly poorer QoL than what has been found among hearing youth
in Norway (differences in total scores gave medium effect sizes). A re
view on QoL in youth with HL identified 16 studies (with a variety of
QoL measures) where 11 of these found poorer QoL among those with
HL than the hearing on at least one measure or subscale [20]. A study
using the same QoL measure as the one in the present study (ILC) found
significantly poorer parent-reported QoL in youth with HL on some
subdomains (family, when alone, physical health) compared to the norm
sample, but unlike us, no significant difference on the ILC total score
(LQ0-28) [14]. Also, Fellinger et al. (2008) found a tendency (p = .07) for
poorer self-reported ILC total scores among youth with HL (n = 91)
compared to his normative sample. The mean self-reported ILC total
score in our study (21.01, SD = 4.58) was relatively close to the score
reported by Fellinger et al. (21.75, SD = 3.43), and higher than what is
found among youth with HL who were patients in Child and Adolescent
Mental Health Service (17.44, SD = 6.35) [17]. However, the latter
small study found no significant differences when comparing youth with
and without HL in Child and Adolescent Mental Health Service, perhaps
suggesting that the poorer QoL scores could be mostly related to
emotional and behavioral problems, and not HL per se.
In line with the published norms [37], parents in our study tended to
rate QoL slightly higher than the youth themselves (a difference of 1–2
points), as also reported for youth with HL [14]. Although we found no
significant sex differences in QoL, a trend was noted (p = .06) with
parents rating boys with somewhat lower QoL than girls, mostly due to
lower QoL-scores on the School subscale. Adolescent girls rated them
selves with lower QoL on the Mental health subscale, in line with recent
findings reported by children with CI [24]. However, these studies did
not examine sex differences. Our finding of significantly lower
parent-rated QoL at school in boys, suggests it being worthwhile
investigating sex difference in future studies of youth with HL.

4.4. Strengths and limitations
The present study has its strengths in a relatively large sample size
and the inclusion of measures from both parents and youth, validated in
samples with HL [6,26]. There were also limitations. There was a low
response rate and no information about non-participants, making it
difficult to estimate selection-bias. However, in line with other
population-based studies where nonparticipants have been found to
have lower socioeconomic status and education level [44,45], a majority
of the parents in the present study were well-educated. We checked with
Statistics Norway, reporting that about 10% of men and women (≥16
years) were registered with ≥4 years of college/university education in
2019, less frequent than in our samples where about 30% of the parents
had this education level. Statistics Norway also reported that about 77%
of parents to youth 0–17 years in Norway live together, similar to the
75% in our sample. Overall, our results may not apply to a population
with more variation in the parental education level. Also, we had limited
specific information about the HL of the participants, but most partici
pants were enrolled in ordinary schools and most preferred spoken
language. Still, 34% of the parents were concerned about their child’s
development at present, in line with studies reporting neuro
developmental disorders in 30–40% of youth with HL [46–48].
Furthermore, we had to rely on normative samples with somewhat
different age-ranges than the present study, but when checking other
available norm samples, there were only minor differences between
studies with different age-spans.
In conclusion, this study confirmed earlier findings that youth with
hearing loss have more emotional and behavioral problems and poorer
quality of life than hearing youth, but also extends previous research by
showing that emotional and behavioral problems and QoL are strongly

4.3. Combined assessments of emotional and behavioral problems and
QoL
In the present study, we found that more emotional and behavioral
problems were significantly correlated with poor QoL (Table 4). This is
not surprising, as the two measures share content validity by some item
overlap, such as peer problems and mental health. However, our find
ings differ from the previous study with no significant correlation be
tween the parent-rated SDQ and the self-reported ILC among youth with
5

K.R. Overgaard et al.

International Journal of Pediatric Otorhinolaryngology 145 (2021) 110718

correlated in this population, underlining the need for available mental
health services. Clinicians should be aware of this interrelationship in
youth with HL, and that attending to emotional and behavioral problems
may improve their QoL. Specifically, when youth with HL present with
these problems, clinicians should enquire about relations to peers.
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