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Abstract

More knowledge is needed about the characteristics of mental health problems among deaf or hard of hearing (D/HH) 
children. This study investigates the factor structure of one of the most widely used screening tools, the Strengths and 
Difficulties Questionnaire (SDQ), and the prevalence of mental health problems among D/HH children. Our data were 
derived from two independent samples of D/HH children, one from 2007 of children (N = 334) in bilingual/bicultural 
educational programs and another from 2014 of children (N = 233) in mostly mainstream oral educational programs with 
cochlear implants. Teacher-SDQs were collected for the 2007 sample and parent-SDQs for the 2014 sample. The factor 
structure of the SDQ was examined from both Exploratory Factor Analytic (EFA) and Confirmatory Factor Analytic (CFA) 
perspectives and internal consistency was examined. Mean problem scores were presented. The five-factor structure of the 
SDQ was overall found for both the 2007 and the 2014 samples using EFA. However, problems with the Conduct scale and 
the reversed items loading onto the Prosocial scale were observed. The five-factor model was superior to a one- and a two-
factor model from a CFA perspective in both samples. Better internal consistency was observed for the 2007 sample rated by 
teachers. Both samples showed higher mean scores on all SDQ problem subscales compared to a cohort of Danish children 
without hearing loss. The five-factor structure of the SDQ is recommended to be used among D/HH children.

Fellinger, Holzinger, and Pollard (2012) summarize in their 
review that deafness may have far reaching consequences for 
children’s social, emotional, and cognitive development. Across 
numerous studies, an elevated prevalence of mental health 
problems among deaf or hard of hearing (D/HH) children has 
been reported. Overall, the prevalence of mental health prob-
lems among D/HH children is estimated to be 20–40% higher 
than for peers without hearing loss (Bøttcher & Dammeyer, 
2013; Fellinger et al., 2012; Hindley, 2000). Fellinger et al. (2012) 
reported point and lifetime prevalence rates of mental health 
problems of 32.6% and 45.3%, respectively, in a sample of D/HH 
children (Fellinger, Holzinger, Beitel, Laucht, & Goldberg, 2009). 
The higher prevalence rates have been reported for most sub-
types of psychopathology, including attentional and behavioral 

disorders (Hindley, 2000), depression (Theunissen et  al., 2011), 
and peer problems (Stevenson, Kreppner, Pimperton, Worsfold, 
& Kennedy, 2015). In a recently completed meta-analysis, 
Stevenson et  al. (2015) reported that elevated rates of peer 
problems were consistent across a number of studies using the 
Strengths and Difficulties Questionnaire (SDQ).

Strengths and Difficulties Questionnaire

The SDQ is a screening tool developed to assess behaviors, 
emotions, and relationships in young children and adoles-
cents. It consists of 25 items that are grouped into five scales 
(Hyperactivity-inattention, Conduct disorder, Emotional prob-
lems, Peer problems, and Prosocial skills) of five items each. Of 

D
ow

nloaded from
 https://academ

ic.oup.com
/jdsde/article/21/2/129/2404344 by guest on 25 April 2024

http://www.oxfordjournals.org/
mailto:janni.niclasen@psy.ku.dk?subject=


130  |  Journal of Deaf Studies and Deaf Education, 2016, Vol. 21, No. 2

the 25 items, 14 are generally thought of as difficulties, 10 
as strengths, and 1 as a neutral question (Goodman, 2001). 
It is one of the most widely used brief screening instru-
ments of its kind and it is used in both community and 
clinical samples (Niclasen et  al., 2012; Niclasen, Skovgaard, 
Andersen, Sømhovd, & Obel, 2013). The factor structure of the 
SDQ has been investigated in numerous studies of children 
without a hearing loss. From an Exploratory Factor Analytic 
(EFA) perspective, several studies, including one large-scale 
Danish study, have found support for a five-factor structure 
(Goodman, 2001; Niclasen et  al., 2012). Fewer studies have 
investigated the factor structure from a Confirmatory Factor 
Analytic (CFA) perspective. Most of these studies have inves-
tigated the five-factor model, whereas others have tested a 
two-factor solution combining the Hyperactivity and Conduct 
scales into an Externalizing scale, the Peer problem and Emotional 
scales into an Internalizing scale along with the Prosocial scale 
(Dickey & Blumberg, 2004; Goodman, Lamping, & Ploubidis, 
2010). Another study including data from custodial grand-
mothers found that a model which contained a positive con-
struct factor fitted the data better than the three- and the 
five-factor models (Palmieri & Smith, 2007). Finally, a model 
combining the four problem scales into a Total difficulties 
factor has been tested. Overall, the results of these studies 
have been somewhat mixed. Some studies have found sup-
port for the originally proposed five-factor model (Goodman, 
2001), whereas others have opted for the two-factor solution 
(Goodman et al., 2010). Even other studies have found support 
for a model that includes a hypothesized positive construct fac-
tor in addition to the four problem scales (Palmieri & Smith, 
2007). A  study among a large Danish community sample 
concluded that a five-factor and a two-factor model worked 
equally well and are both superior to a model using the Total 
difficulties scale (Niclasen et al., 2013). Another CFA study look-
ing separately at low- and high-risk children without hearing 
impairment concluded that there are advantages to using the 
broader Internalizing/Externalizing scales for analyses in low-
risk samples, whereas the five subscales should be retained 
in high-risk samples (Goodman et al., 2010).

The SDQ has also been used to measure levels of mental 
health problems among D/HH children. Stevenson et al. (2015) 
reported on 45 studies in a review, including 12 studies using the 
SDQ to measure emotional and behavioral problems among D/
HH children. Of these, only one study has looked specifically at 
the psychometric properties of the SDQ in a sample of deaf and 
hard of hearing children (Hintermair, 2007). The study investi-
gated the five-factor structure from an EFA perspective and con-
cluded that the factor structure was satisfactory. However, the 
Conduct scale could not be identified.

Differences in factor structure have not only been observed 
between clinical and normative samples, but also between par-
ent and teacher raters. Generally, a clearer factor structure has 
been observed for parent raters as compared to teacher raters 
from an EFA perspective (Niclasen et  al., 2012). For example, 
parents seem to be more likely to observe the different con-
structs (i.e., Hyperactivity and Conduct) as separate, whereas 
teachers are generally found to be more likely to perceive the 
constructs (i.e., Hyperactivity and Conduct) as overlapping (i.e., 
Externalizing disorder) (Niclasen et  al., 2013). However, in EFA 
testing, the factor loadings, that is, the correlations between a 
given factor and a specific item have been found to be higher 
for teachers. Likewise, the model fits for parent ratings in CFA 
testing are also superior to those from teacher ratings (Niclasen 
et al., 2013).

Factors Explaining Mental Health Problems Among 
D/HH Children

In order to explain the higher prevalence rates of mental health 
problems among D/HH children, a number of factors have been 
investigated. One of the key factors is language delays leading 
to language difficulties (Dammeyer, 2010; Stevenson, McCann, 
Watkin, Worsfold, & Kennedy, 2010). The suggested pathway is 
that congenital hearing impairment may cause language delay, 
which in turn leads to a higher risk of mental health problems. 
Related to the risk of language delay and language difficulties 
are two other protective factors, sign-language and cochlear 
implantation (CI). Some studies have reported that good sign-
language ability is an important protective factor for mental 
health problems among D/HH children (Dammeyer, 2010). Other 
studies have found that use of sign-language compared to oral 
language use is associated with an increased risk of mental 
health problems (Theunissen et  al., 2014). However, the nega-
tive association may not be linked to sign-language use per se. 
Instead, sign-language may be introduced as a consequence of 
the fact that the child experienced oral language difficulties. CI 
has significantly improved the opportunities over the last two 
decades for children with severe to profound hearing losses to 
develop oral language. It appears that the overall psychosocial 
well-being of children with hearing loss and CI lies somewhere 
between that of children with hearing loss but without CI and 
children without hearing loss (Huber & Kipman, 2011). These 
authors compared 32 deaf adolescents with CI and 212 hear-
ing peers using the SDQ. No significant mean differences were 
overall reported between the two groups, but teachers rated 
more peer problems and total difficulties among the children 
with CI compared to the hearing children. Improvements of oral 
language abilities may be the main reason for the decrease of 
mental health problems among D/HH children with CI. In this 
respect, age of the implantation has been found to be one of the 
most important factors for the oral language outcome following 
CI (Cosetti & Waltzman, 2012).

Another debated factor of importance for the mental health 
conditions of D/HH children is the use of deaf/special versus 
mainstream schooling. In Scandinavia, there was, until a dec-
ade ago, a focus on a bicultural (i.e., deaf and hearing) and bilin-
gual (i.e., signed and oral) education (Swanwick, Dammeyer, 
Hendar, Kristoffersen, & Salter, 2014). There is now a contro-
versy as to whether this in fact is positive for the psychoso-
cial and cognitive development of the D/HH child. A bicultural 
and bilingual perspective has on the one hand been found to be 
positive for deaf children’s psychosocial and cognitive develop-
ment because it supposedly gives the children a greater abil-
ity to communicate naturally from early life and an ability to 
develop a self-image and self-esteem as a deaf person (Heiling, 
1995; Hindley, 2000; Preisler, 1999). By contrast, other studies 
report that mainstream (and oral schooling) predicts a better 
mental health outcome for children with cochlear implantation 
(for a review, see Theunissen et al., 2014). Again, it might not 
be the mainstream enrolment per se. The negative association 
between deaf school enrolment and mental health may be a 
consequence of the fact that the children attending the deaf 
schools were referred there in the first place because of men-
tal health problems, language, and other difficulties (Knoors & 
Marschark, 2014).

In Denmark, education and support for children with hear-
ing loss has changed during the last decade from an almost 
solely bilingual/bicultural approach to an oral and mainstream 
approach after the introduction of CI. Use of sign-language in 
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Denmark is not recommended to children after they have had 
CI (Danish Health and Medicine Authority, 2010).

Study Aims

The first aim of the present study has been to investigate the 
psychometric properties of the Danish version of the SDQ 
among children and youths with a hearing loss. On the basis of 
previous studies of high-risk samples, it was hypothesized that 
there would be some overlap in the factor structure between 
the Conduct and the Hyperactivity items (i.e., the Externalizing 
items). It was further hypothesized that there would be an over-
lap between the Prosocial items and the five reversed, positively 
worded items. The second aim was to compare mean scores 
among D/HH children and children in a community sample. It 
was hypothesized that the mean scores among the D/HH chil-
dren would be higher than those of the sample of community 
children.

Methods

Samples

Included in the present study were data from two indepen-
dently collected samples of D/HH children (Table 1). The data for 
Sample 1 were collected in 2007 (denoted the “2007 sample”) and 
comprised 328 children (55% boys). The mean age of the 2007 
sample was 12.8 (SD = 2.9). A total of 91 of these children had a 
CI on one or both ears and the mean age of the cochlear implan-
tation was 6.1 (SD = 3.2). The data were originally collected in 
connection with a study investigating psychosocial well-being 
among Danish children at deaf schools and hearing impaired 
units adopting the bilingual/bicultural approach (Dammeyer, 
2010). In 2007, almost all children with severe to profound hear-
ing loss attended these deaf schools or hearing impaired units. 
The participation rate of this sample was 97%.

The data for Sample 2 were collected in 2014 (denoted the 
“2014 sample”) and comprised a total of 233 children (Table 1). 
Their mean age was 9.8 (SD = 3.3) and 50% were boys. The data 
were collected as part of a national survey on life conditions 
for children with severe to profound hearing loss, conducted 
by the Danish National Centre for Social Research (Bengtsson, 
Larsen, & Sommer, 2014). By 2014, the number of children at 
the deaf schools or hearing impaired units had decreased to a 
minimum, and the bilingual/bicultural approach was now only 
partly applied at these schools. According to the national guide-
lines, sign language was no longer recommended to children 
with CI (Danish Health and Medicine Authority, 2010). A total of 
44% of the children had never attended a deaf school or a hear-
ing impaired unit. The mean age of the cochlear implantation 

for the 194 children with CI was 3.1 (SD  = 3.1). The data were 
collected by sending out invitations via parent organizations, 
health centers, schools, and social media websites. Due to this 
approach, it was not possible to estimate a participation rate for 
this sample.

Data from the Aarhus birth cohort (ABC) was used as a com-
parison group in the present study. The ABC is an ongoing cohort 
including all births taking place at Aarhus University Hospital 
from 1990 and onwards (Obel, 2003). The SDQ was distributed 
to a subsample of the cohort (n = 8,244) in 2002, when the chil-
dren were between 10 and 12 years of age. The participation rate 
for the parent and teacher SDQ follow-ups were 88% and 86%, 
respectively, of those invited for the follow-up.

For all three samples, the procedures followed were in accord-
ance with the ethical standards of the Helsinki Declaration.

Strengths and Difficulties Questionnaire

The SDQ teacher version was used in the 2007 sample, whereas 
the SDQ parent version was applied in the 2014 sample. In the 
ABC sample, both the parent and teacher versions of the SDQ 
were administered to the full sample of children.

Statistical Analyses

The methods of EFA and CFA were chosen as the appropri-
ate procedures to investigate the factor structure of the SDQ 
among D/HH children. EFA is a descriptive approach to factor 
analyses where the goal is to identify factors based on the 
data and to maximize the total amount of variance explained 
(Field, 2009). EFA should be used if one is to understand the 
structure of a set of variables. It is applied in the present 
study because the factor structure of the SDQ among deaf 
and hard of hearing populations has yet to be established. The 
aim of CFA on the other hand is to test how well the data fit 
a hypothesized, a priori, theory-based measurement model. 
CFA can be used when the aim is to test two or more compet-
ing theoretical models (Byrne, 2013). It was thus included in 
the present study because the aim was to test three compet-
ing theoretical models.

We initially investigated the factor structure from an EFA 
perspective. The EFAs were carried out in the statistical package 
SPSS version 21. The method of Principal Component Analysis 
(PCA) with Varimax rotation was applied. Although PCA strictly 
speaking is not a method of EFA, the two methods are often 
treated as though they are, and PCA is thus denoted at EFA in 
the present study (Field, 2009). In PCA, testing the results of the 
analyses cannot be generalized to other samples, unless they are 
replicated in other samples. However, because two independent 
samples are included in the present study, it is assumed that 

Table 1.  Characteristics of the samples providing data for the present study

Sample 2007 2014 ABC ABC

N 328 (55% boys) 233 (50% boys) 5,595 (50% boys) 6,559 (51% boys)
Data collected 2007 2014 2002 2002
SDQ rater Teachers Parents Teachers Parents
Age Mean: 12.8 (SD: 2.9); range: 6–19 Mean: 9.8 (SD: 3.3); range: 4–16 10–12-year olds 10–12-years old
CI 91 (27.7%) 194 (83%) ≈0% ≈0%
Mean age of CI (SD) 6.1 (3.2) 3.1 (3.1) — −
Has never attended deaf schools ≈0% 44% ≈0% ≈0%

Note. ABC = Aarhus birth cohort; CI = cochlear implantation; SDQ = Strengths and Difficulties Questionnaire.
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the results of the present study can be extrapolated to other D/
HH samples.

We decided on the number of factors based on both the so-
called Kaiser principle as well as the Scree plot. The idea of the 
Kaiser principle is to retain the number of factors in further 
analyses with an initial Eigenvalue greater than 1 (Field, 2009). 
The Scree plot on the other hand graphically depicts the value 
of each Eigenvalue against the factor with which it is associated. 
The cutoff point for selecting the number of factors to retain 
should be at the point of inflexion, that is, where the slope of the 
line changes dramatically (Field, 2009).

All CFAs were carried out by means of the statistical package 
MPlus version 6.  We used the Weighted Least Squares Means 
and Variance (WLSMV) estimator which is designed specifi-
cally for use with small and medium sample sizes (Byrne, 2013). 
Because most of the SDQ items had skewed or very skewed dis-
tributions, the data were treated on a categorical level. Model 
fits were evaluated by means of Chi Square Test of Model Fit 
where 0 indicates a perfect fit; Steiger-Lind Root Mean Square 
Error of Approximation (RMSEA) where a RMSEA <0.08 indi-
cates an acceptable model fit and <0.05 a good model fit; We 
also calculated the Bentler Comparative Fit Index (CFI) and 
the Tucker-Lewis Fit Index (TLI). For both of these, values >0.90 

signify acceptable fits and >0.95 good fits (Schreiber, Nora, Stage, 
Barlow, & King, 2006). When certain parts of the model did not 
show acceptable fits, loadings between specific indicators were 
allowed for on the basis of modification indices if they were con-
sidered theoretically meaningful.

The factor analyses were followed by scale reliability analy-
ses (Cronbach’s alpha) and by computing descriptive statistics 
including means and SDs for the individual SDQ scales. These 
analyses were carried out in SPSS version 21.

Results

Missing Values

Goodman (2001) suggests that cases should be included only 
when a minimum of three answers are given on a single scale. 
Six children in the 2007 sample did not fulfill this criterion and 
were excluded from all analyses leaving a total sample of 328 
for the analyses. Furthermore, one child had missing values for 
both gender and age and was excluded from the descriptive sta-
tistics, thus leaving a total of 327 children for these analyses. 
In the 2014 sample, a total of 28 had missing values on gender. 
These were likewise retained in the analyses that were not run 

Table 2.  Principal Component Analysis with Varimax rotation for teacher ratings of the Strengths and Difficulties Questionnaire for the 2007 
sample of children with hearing impairment

2007 Sample of 6–19-year-old children with hearing impairment

Principal component 1 2 3 4 5

Initial Eigenvalue 7.76 2.67 2.24 1.42 1.19
Initial variance explained (%) 31.04 10.69 8.96 5.70 4.74
Extracted factors Positive Hyperactive Peer Emotional Conduct
Hyperactivity items
  2. Restless 0.81
  10. Fidgety 0.78
  15. Distracted 0.83
  21. Reflects 0.63
  25. Attends 0.75
Emotional items
  3. Somatic 0.74
  8. Worries 0.72
  13. Unhappy 0.73
  16. Clingy 0.54
  24. Afraid 0.57 0.40
Conduct items
  5. Tantrum 0.52 0.44
  7. Obedient 0.50 0.41
  12. Fights 0.54
  18. Lies 0.69
  22. Steals 0.82
Peer items
  6. Loner 0.75
  11. Friend 0.65
  14. Popular 0.51 0.40
  19. Bullied 0.50
  23. Oldbest 0.73
Prosocial items
  1. Considerate 0.76
  4. Shares 0.73
  9. Caring 0.73
  17. Kind 0.70
  20. Helpout 0.64

Note. Only factor loadings > 0.40 are shown.
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on gender-specific subsamples, that is, the factor analyses and 
reliability analyses. However, they were excluded from the gen-
der-specific descriptive statistics analyses leaving a total of 205 
(102 girls and 103 boys) children for these analyses.

Exploratory Factor Analyses

The dimensionality of the SDQ was investigated separately 
for the 2007 and 2014 samples. In the 2007 sample, all items 
showed high initial communalities of >0.50. Six factors proved 
to have an Eigenvalue >1. However, based on the Scree plot, 
only four factors should be retained. Because the sixth factor 
had an Eigenvalue of only 1.016, and because only two items 
(both from the Emotional scale) had loadings >0.40 on the sixth 
factor, we decided to rerun two EFAs, fixing the number of fac-
tors to four and five, respectively. Neither of these two solutions 
were optimal, nor were they clear. Because the five-factor model 
was established in samples of children without hearing loss, 
we decided to present the data from such a five-factor solution 
(Table 2) and thereafter to test this model in a CFA.

In the five-factor model, the individual items fitted acceptably 
with their proposed scales and the factor structure was overall 
established (Table 2). However, the first factor, explaining 31% of the 
total variance, comprised the five expected Prosocial items as well 

as two of the five reversed items (7 and 14). However, two of the “neg-
ative” conduct items (5 and 12) also showed the highest loadings on 
this scale. The second factor was a Hyperactivity scale and the third 
factor comprised of the five proposed Peer problem items as well as 
two Emotional items. High factor loadings (>0.40) were observed for 
four of the five emotional items on the fourth factor. The fifth factor 
consisted of only two of the conduct items. The remaining three 
conduct items loaded highly onto the Prosocial scale.

For the 2014 sample, all items also showed high communali-
ties >0.50. A total of eight factors had initial Eigenvalues greater 
than one. Based on the Scree plot, however, only either four or 
five factors should be retained for further analyses. Because fac-
tors six, seven, and eight comprised of only one or two items 
with factor loadings >0.40, and because they only had initial 
Eigenvalues between 1.002 and 1.178, it was decided to rerun 
the analysis twice specifying the number of factors to be four 
and five, respectively. Because no clear factor structure emerged 
from either of the analyses, it was decided to proceed with the 
five-factor structure, as this is already a well-established model 
in community samples. The five-factor structure somewhat 
resembled the factor structure observed in samples of children 
without hearing loss (Table  3). However, similarly to the 2007 
sample, some overlap was observed for two of the reversed, pos-
itive items, including one of the conduct items, which loaded 

Table 3.  Principal Component Analysis with Varimax rotation for parent ratings of the Strengths and Difficulties Questionnaire of the 2014 
sample of children with hearing impairment

2014 Sample of 4–16-year-old children with hearing impairment

Principal component 1 2 3 4 5

Initial Eigenvalue 5.78 2.62 1.94 1.40 1.32
Initial variance explained 22.31 10.49 7.75 5.61 5.29
Extracted factors Prosocial Hyperactivity Emotional Peer problems Conduct
Hyperactivity
  2. Restless 0.82
  10. Fidgety 0.74
  15. Distracted 0.72
  21. Reflects  0.46 0.50
  25. Attends 0.62
Emotional
  3. Somatic 0.41
  8. Worries 0.82
  13. Unhappy 0.59
  16. Clingy 0.63
  24. Afraid 0.63
Conduct
  5. Tantrum 0.57
  7. Obedient 0.41
  12. Fights 0.61
  18. Lies 0.42
  22. Steals 0.48
Peer
  6. Loner −0.44 0.48
  11. Friend 0.63
  14. Popular −0.85
  19. Bullied 0.65
  23. Oldbest 0.54
Prosocial
  1. Considerate 0.64
  4. Shares 0.57
  9. Caring 0.77
  17. Kind 0.57
  20. Helpout 0.68

Note. Only factor loadings > 0.40 are shown.
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highly onto the Prosocial scale, and one conduct items which 
loaded highly onto the Hyperactivity scale.

Confirmatory Factor Analyses

Partly on the basis of previous research using diagnostic cri-
teria from the ICD-10, partly on the basis of models tested in 

samples of children without hearing loss, and partly on the 
basis of the results of the EFAs, it was decided to test three 
measurement models using CFA. Firstly, we tested a five-
factor (hyperactivity, conduct, peer problems, emotional problems, 
and prosocial scales) first-order model (Figure 1). Secondly, we 
decided to test a model adding two second-order Internalizing 
and Externalizing factors to Model 1 (Figure  2). We decided to 

Figure 1.  The three theoretical models tested with Confirmatory Factor Analysis for the two samples of children with hearing impairment.

Model 1: Five-factor first-order model.
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Model 2: Two-factor Externalizing/Internalizing second-order model. 
Figure 1.  Continued

test these two models in part because they have previously 
been found to show superior model fits in a large-scale sample 
of Danish normally hearing children and because they were 
considered theoretically meaningful (Niclasen et al., 2013). The 
third model adds a Total Difficulties second-order factor to Model 
1 (Figure 3). This model has been found to be inferior to Models 
1 and 2 in a study among Danish children without hearing loss. 
However, it was tested here because it is the model that is most 
often applied for research purposes.

For the 2007 sample, Model 1 initially showed accept-
able model fits (Table 4). In order to improve the model, we 
allowed for two cross-loadings between item 14 and the 
Conduct factor, and item 21 and the Prosocial factor. These 
cross-loadings were based on the modification indices and 
were included because they were considered theoretically 
meaningful. These resulted in slightly improved model fits 
(Table  4). Model 2 and Model 3 initially showed unaccepta-
ble overall model fits and several factor loadings were >1. We 
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allowed for modifications of both models, which resulted in 
somewhat better model fits. However, we were not able to 
fully fix the models, that is, the model was nonidentified/
nonconvergent models.

For the 2014 sample, Model 1 initially showed unacceptable 
fits (Table 4). In order to improve the model, we only allowed for 
one modification because allowing for more modifications lead 
to problems with the residual covariance matrix. Model 2 and 

Model 3 both showed very poor, unacceptable fits with several 
factor loadings >1. Allowing modifications to the models slightly 
improved them, but we were not able to fully fix the models.

Scale Reliability

Scale reliability was tested by means of Cronbach’s alpha (Table 5). 
These were calculated separately for the two samples for the 

Model 3: One-factor total difficulties second-order model.
Figure 1.  Continued
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Hyperactivity, Conduct, Emotional, Peer problems, Prosocial, Externalizing, 
Internalizing, and Total Difficulties scales. Notwithstanding the fact 
that the individual SDQ scales only comprised five items, all scale 
reliabilities were considered satisfactory to good (ranging from 
0.50 to 0.88 for the individual subscales). Reliabilities were in gen-
eral observed to be higher for the 2007 sample compared to the 
2014 sample.

Mean Scores

The mean scores of the samples of D/HH children were com-
pared to data from the ABC comprising SDQ information from 
both parents and teachers. The exact mean age of the com-
munity sample was not known but consisted of 10–12-year-old 
children. The mean age of the 2014 sample (9.8 years) was thus 
presumably marginally lower than that for the hearing sample, 
whereas the mean age of the 2007 sample (12.9 years) was a lit-
tle higher than the hearing sample (Niclasen, 2013).

Table 6 shows that the mean scores for the four individual 
problem scales for the full 2007 sample and for boys and girls 
alike were approximately twice the mean scores for the compa-
rable cohort of children without hearing loss (all significantly dif-
ferent at p < .001 level). Likewise, large significant differences in 
mean scores between boys and girls were observed on all scales 
except for the Emotional and Internalizing scales (data not shown).

All problem scale scores for the full 2014 sample and for boys 
and girls were also significantly different (p < .05) from the mean 
scores for the comparable cohort sample of children without 
hearing loss (Table  7). However, no significant differences were 
observed for boys and girls in independent samples t tests (data 
not shown). Because of the different informants (teacher and par-
ent), the mean scores of the 2007 and the 2014 samples were not 
directly comparable.

Discussion

The first aim of the present study was to investigate the psycho-
metric properties of the Danish parent and teacher versions of 
the SDQ in a sample of children with severe to profound hearing 
loss. The second aim was to compare mean SDQ scale scores of 
the two samples of children with hearing loss with mean SDQ 
scores in a community sample. With respect to the psychomet-
ric properties of the SDQ, a five-factor model was found to be 
superior in both samples of children with hearing loss. However, 
the factor structure was more solid and fitted data better for the 
2007 sample that were rated by teachers than for the 2014 sam-
ple rated by parents. Confirming the results from previous stud-
ies (Stevenson et al., 2015), the two samples of D/HH children 
showed significantly higher mean scores compared to the com-
munity sample of children without hearing loss.

Factor Structure of the SDQ Among D/HH Children

In relation to the factor structure it was, in accordance with 
Hintermair (2007), concluded that the SDQ overall works accept-
ably, but not well, from an EFA perspective. Based on the Kaiser 
principle and the Scree plot criterion, we tested both a four- and 
a five-factor model for both samples. None of these models was 
entirely convincing. Problems were observed for the Conduct 
scale and for the reversed items loading onto the Prosocial scale. 
One explanation for this may in part be the relatively large age 
range (6–19 and 4–16, respectively) of children included in the 
two samples. Behaviors change during childhood and adoles-
cence and this will in turn have an impact on the factor struc-
ture. As children become older an increase in mean Internalizing 
scores is observed, whereas the opposite is true for Externalizing 
behaviors (Dickey & Blumberg, 2004). For the teacher-rated 2007 
sample, only two of the five Conduct items loaded highly onto 
the Conduct scale, whereas the remaining three items loaded 
highly onto the Prosocial and Hyperactivity scales. This finding 
is similar to the results from hearing samples where a greater 
overlap between the Hyperactivity and Conduct items has been 
observed for teacher ratings than for parent ratings (Niclasen 
et al., 2012).

Because the five-factor model has already been established 
in the literature, we decided to continue with this model in CFA 
testing. From a CFA perspective, it was concluded that a factor 
model defined by the five individual scales is superior and should 
be applied when used in samples of D/HH children. Thus, we 
recommend the use of the five individual scales and discourage 
the use of the broader Internalizing/Externalizing and Total difficul-
ties scales in samples of children with hearing loss. This finding 
is similar to that of a study looking at high- and low-risk sam-
ples of children without hearing loss (Goodman et al., 2010). The 
latter study concluded that the broader Internalizing/Externalizing 

Table 4.  Confirmatory Factor Analytic model fits for the Strengths and Difficulties Questionnaire teacher ratings for the 2007 sample and parent 
ratings for the 2014 sample

Sample Model Chi square df RMSEA (90% CI) CFI TLI

2007 sample (N = 327) Model 1 760 265 0.076 (0.069–0.082) 0.928 0.919
Model 2a 1,929 272 0.136 (0.131–0.142) 0.761 0.736
Model 3a 1,840 274 0.132 (0.127–0.138) 0.774 0.752

2014 sample (N = 233) Model 1 742 265 0.088 (0.080–0.095) 0.776 0.746
Model 2a 1,036 272 0.110 (0.103–0.117) 0.641 0.604
Model 3a 1,016 274 0.108 (0.101–0.115) 0.651 0.618

Note. CFI = Comparative Fit Index; CI = confidence interval; df = degrees of freedom; RMSEA = root mean square error of approximation; TLI = Tucker-Lewis Fit Index.
aModel fits after fixing the internalizing/externalizing and total difficulties factors to 1.

Table 5.  Cronbach’s alpha reliability testing

Rater

2007 sample  
(N = 328)

2014 sample  
(N = 233)

Teacher Parent

Hyperactivity .88 .80
Conduct .76 .52
Emotional .74 .67
Peer problems .80 .50
Prosocial .85 .73
Externalizing .87 .79
Internalizing .82 .69
Total difficulties .88 .80

Note. Teacher-rated Strengths and Difficulties Questionnaire (SDQ) score for the 

2007 sample and parent-rated SDQ score for the 2014 sample.
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scales should be applied in low-risk samples, whereas the five 
subscales should be retained in high-risk samples.

Comparing the individual model fits for the two investi-
gated samples, it appears that the best fits were observed for 
the 2007 sample. We likewise observed higher, and thus bet-
ter, scale reliability measures for the 2007 sample compared to 
the 2014 sample. The discrepancies might be due to the choice 
of informant. The children in the 2007 sample were rated by 
their teachers, whereas the children in the 2014 sample were 
rated by their parents. Teachers SDQ ratings have previously 
been reported to have higher scores of internal consistency 
(Niclasen et  al., 2012) and better model fits in CFA testing 
(Niclasen et al., 2013) than parent ratings. Thus, on the basis of 
the results of the CFAs and the reliability measures, it appears 
that the factor structure is superior for the teacher-rating of 
the 2007 sample.

Comparing Mean Psychopathology Scores of 
Children With and Without Hearing Loss

The mean levels of mental health problems were, in both sam-
ples of children with hearing loss, found to be significantly 
higher than those for the community sample. This concurs 
with results from previous studies, which have consistently 
reported higher mean difficulties scores among samples of 
children with hearing loss (Fellinger et  al., 2009; Stevenson 
et al., 2010, 2015). There may be several explanations for such 

differences. The first and simplest explanation would be that 
there are indeed higher levels of psychopathology among 
children with a hearing loss. Hearing loss in childhood can 
lead to a delayed language development which in turn can 
affect both social and academic development and mental 
health (Fellinger et  al., 2012; Mayberry, 2003). In agreement 
with the present study, previous studies have also reported 
an increased prevalence on all problem subscales of the SDQ 
(Stevenson et al., 2015).

However, a second potential explanation for the large differ-
ences between the two samples of children with hearing loss 
and the cohort of children without hearing loss could results 
from the fact that the means and range of ages of the children 
were not entirely comparable. The mean age of the 2007 sample 
rated by their teachers was somewhat higher than the hearing 
sample, whereas the mean age for the 2014 sample rated by 
their parents was rather lower. The age ranges of both the 2007 
and 2014 sample were much wider than the community sample 
which consisted of 10–12-year-old children. Previous studies of 
children have found that the prevalence of externalizing disor-
ders decreases with age whereas, the prevalence of internalizing 
disorders increases with age. Thus, the difference in internal-
izing scores would be inflated for the 2007 sample, and like-
wise for the externalizing scores for the 2014 sample. However, 
because of the relative small sample size, and unknown SDs for 
the age distribution of the hearing samples, we were not able to 
investigate this issue further.

Table 6.  Means and SDs for the 2007 sample

SDQ scale

2007 (full) Hear (full) 

p

2007 (boys) Hear (boys) 

p

2007 (girls) Hear (girls) 

p

N = 328 N = 5,595 n = 178 n = 2,790 n = 149 n = 2,805

Teachers Teachers Teachers Teachers Teachers Teachers

Hyperactivity 4.33 (3.28) 2.3 (2.31) .001 5.29 (3.33) 3.02 (2.92) .001 3.15 (2.81) 1.40 (2.01) .001
Conduct 1.88 (2.15) 0.83 (1.37) .001 2.26 (2.33) 1.11 (1.72) .001 1.42 (1.83) 0.54 (1.21) .001
Peer problems 2.72 (2.70) 1.31 (1.79) .001 3.10 (2.85) 1.39 (1.96) .001 2.27 (2.45) 1.23 (1.91) .001
Emotional 2.60 (2.45) 1.37 (1.82) .001 2.38 (2.42) 1.27 (1.92) .001 2.88 (2.47) 1.47 (2.02) .001
Prosocial 6.73 (2.80) 7.42 (2.18) .001 6.25 (2.87) 6.77 (2.62) .02 7.33 (2.59) 8.07 (2.08) .001
Internalizing 5.32 (4.37) 2.68 (3.15) .001 5.48 (4.47) 2.66 (3.37) .001 5.15 (4.26) 2.70 (3.45) .001
Externalizing 6.20 (4.87) 3.04 (3.33) .001 7.56 (5.01) 4.13 (4.21) .001 4.57 (4.17) 1.94 (2.88) .001
Total difficulties 11.52 (7.80) 5.72 (5.45) .001 13.04 (7.98) 6.80 (6.42) .001 9.72 (7.23) 4.64 (5.34) .001

Note. Independent sample T tests were used to compare this sample with a sample of children without hearing impairment from the Aarhus birth cohort (data 

adapted from Niclasen, 2013). SDQ = Strengths and Difficulties Questionnaire.

Table 7.  Means and SDs for the 2014 sample for parent-rated SDQ scores

SDQ scale

2014 (full) Hear (full) 

p

2014 (boys) Hear (boys) 

p

2014 (girls) Hear (girls) 

p

N = 233 N = 6,559 n = 103 n = 3,322 n = 102 n = 3,237

Parents Parents Parents Parents Parents Parents

Hyperactivity 4.33 (1.52) 2.06 (2.11) .001 4.38 (1.50) 2.40 (2.29) .001 4.35 (1.59) 1.72 (1.91) .001
Conduct 1.70 (1.60) 0.94 (1.21) .001 1.77 (1.67) 1.02 (1.28) .001 1.50 (1.51) 0.86 (1.14) .001
Peer problems 2.49 (1.73) 0.96 (1.58) .001 2.57 (1.77) 1.00 (1.61) .001 2.45 (1.70) 0.92 (1.55) .001
Emotional 2.67 (2.44) 1.68 (1.90) .001 2.75 (2.46) 1.60 (1.91) .001 2.70 (2.56) 1.76 (1.90) .001
Prosocial 8.33 (2.00) 8.49 (1.54) .50 8.12 (2.23) 8.19 (1.69) .70 8.60 (1.66) 8.78 (1.38) .30
Internalizing 5.16 (3.45) 2.65 (2.94) .001 5.32 (3.37) 2.60 (2.97) .001 5.15 (3.60) 2.69 (2.90) .001
Externalizing 6.03 (2.43) 2.00 (2.90) .001 6.15 (2.38) 3.42 (3.13) .001 5.85 (2.53) 2.58 (2.65) .001
Total difficulties 11.20 (4.90) 5.65 (4.98) .001 11.47 (4.63) 6.02 (5.24) .001 11.00 (5.22) 5.27 (4.72) .001

Note. Independent sample T tests were used to compare this sample with a sample of children without hearing impairment from the Aarhus birth cohort (data 

adapted from Niclasen, 2013). SDQ = Strengths and Difficulties Questionnaire.
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A third potential explanation could be that the children 
without hearing loss derive from a birth cohort. Being based 
on volunteer participation, cohorts are often characterized as 
being “super normal”—significantly under-representing single 
and young parents with low socioeconomic background, high 
rates of unemployment, and low educational levels. Parents 
of children exhibiting deviant behaviors are less likely to take 
part in cohort studies and are therefore underrepresented in 
them (Nohr, Frydenberg, Henriksen, Olsen, & 2006). For exam-
ple, one Norwegian cohort-based study concluded that atten-
tion deficit hyperactivity disorder (ADHD) phenotype was twice 
as prevalent among nonparticipants than among participants 
and concluded that prevalence rates are therefore likely to 
be underestimated if attrition bias is not taken into account 
(Ullebø, Posserud, Heiervang, Obel, & Gillberg, 2012). In our study, 
the mean problem scores of the community sample are most 
likely underestimating the background population. This in turn 
inflates the difference in mean scores between the children with 
and without a hearing loss.

Mean Psychopathology Scores Among Two Samples 
of D/HH Children

Comparing mean scores of the two samples of children with 
hearing loss is somewhat more problematic because different 
SDQ raters were employed in the two samples. The mean scores 
of the two samples were indeed very similar, although the 2007 
sample, rated by their teachers, had slightly higher mean scores 
than the 2014 sample rated by their parents, except for the 
Emotional scores. Parents and teachers are known to rate behav-
ioral and emotional problems differently. Parents generally rate 
Externalizing behaviors as less problematic and thus have lower 
mean scores than do teachers (Goodman, 2001; Niclasen et al., 
2012). Thus, when the type of informant is taken into account, 
this is what is expected. The findings suggest that there are no 
significant differences in mean scores between the two sam-
ples, indicating that the levels of difficulties among the two 
groups do not differ. This finding stands in contrast to studies 
reporting superior mental health among children with CI and 
in mainstream settings (most of the children in the 2014 sam-
ple) compared to D/HH children without CI and in deaf school 
settings (a majority of the children in the 2007 sample). Some 
studies report that the mental health of children with CI is close 
to the “normal” level of children without a hearing loss (Huber 
& Kipman, 2011; Theunissen et al., 2014). That the 2014 sample 
was a national sample including all children with a hearing 
loss and not merely a CI sample may explain why we did not 
find this to be the case. No conclusion on specific variables (CI, 
mainstreaming or language modality) can be drawn comparing 
the two included samples of D/HH children based on national 
surveys. What can be concluded, however, is that both samples 
of children with severe to profound hearing loss experience a 
higher risk of mental health problems compared to children 
without hearing loss irrespective of the choice of informant.
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