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Abstract

The Strengths and Difficulties Questionnaire (SDQ) is a widely used screening measure for
child mental health, yet findings regarding its latent structure have been inconsistent. The
present study examined the structural validity of the SDQ parent-report in a large
community sample of mothers of Icelandic children aged 6-12years (N=2332). Competing
measurement models were evaluated, including the original five-factor structure, second-
order and bifactor models, estimated with and without a method factor capturing
covariance among positively worded items. Model comparisons indicated that a bifactor
model including two broad general factors—Externalizing and Internalizing problems—
together with a Prosocial Behavior factor and an orthogonal wording-related method factor
provided the most interpretable representation. The Externalizing (oy=0.69; ECV =0.65)
and Internalizing (oy =0.58; ECV =0.55) factors accounted for a substantial proportion of
reliable variance among the symptom-based items, whereas the specific SDQ factors,
particularly Conduct Problems and Peer Problems, contributed relatively limited variance
beyond these broader factors. The wording method factor accounted for a notable share of
covariance among positively worded items, particularly those from the Prosocial Behavior
domain, consistent with structured wording-related variance. Sensitivity analyses using
alternative specifications, including exploratory structural equation modeling and a random-
intercept factor approach, yielded converging results. The findings highlight the influence
of wording-related covariance and skewed and restricted response distributions,
underscoring the importance of accounting for these sources of variance when interpreting
SDQ scores. Broad Internalizing and Externalizing scores may therefore provide more stable
indicators of child mental health difficulties in non-clinical populations.
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Introduction

The Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997) is a widely used screen-
ing tool for assessing mental health problems in children and youth. The measure was
designed to reflect a five-factor structure comprising the following scales: Emotional prob-
lems, Conduct problems, Hyperactivity/Inattention, Peer Problems, and Prosocial Behavior
(Goodman, 1997). Research examining the latent structure of the SDQ, however, has pro-
duced inconsistent findings across samples and analytic approaches, raising questions about
the instrument’s dimensional structure (Caci et al., 2015; Goodman et al.,, 2010; McCrory &
Layte, 2012; Stone et al., 2010; Van Leeuwen et al, 2006; Vugteveen et al., 2021). Prior
research suggests that covariance among SDQ items may arise from multiple sources
beyond the simple five-factor representation originally proposed. In particular, shared vari-
ance among items may reflect broader psychopathology dimensions such as internalizing
and externalizing factors (e.g., Goodman et al., 2010; Kébor et al., 2013), or multidimensional
items that produce cross-loadings across domains (e.g., Garrido et al., 2020; Ortuno-Sierra
et al, 2015). In addition, systematic covariance related to item wording may also influence
the SDQ’s latent structure (e.g., McCrory & Layte, 2012; Palmieri & Smith, 2007; Van Roy
et al., 2008). Each of these possibilities has been discussed in the SDQ literature and has
implications for how the questionnaire’s latent structure should be modeled and
interpreted.

Evidence from confirmatory factor-analytic studies suggests that the covariance among
SDQ items may not be fully captured by the five correlated domains alone. Although
exploratory factor analysis (EFA) often recovers the original five-factor structure, results from
confirmatory factor analysis (CFA) have been less consistent. In a systematic review of more
than 50 factor-analytic studies, Caci et al. (2015) concluded that CFA models frequently
show inadequate fit unless model modifications are introduced, such as allowing residual
correlations among items (e.g., Ortuno-Sierra et al., 2015) or removing problematic items
(e.g., Duinhof et al., 2019). These findings suggest that alternative modeling approaches
may be required to adequately represent the relationships among SDQ items.

Bifactor modeling has been proposed as a useful framework for understanding the SDQ’s
multidimensional structure (e.g., Caci et al,, 2015; Kdbor et al., 2013). In a traditional bifactor
model (e.g., Holzinger & Swineford, 1937; Rodriguez et al.,, 2016), each item loads onto a
general factor representing variance common across all items, as well as a specific factor
capturing residual variance associated with item groupings (e.g., Emotional problems,
Conduct problems). This approach helps disentangle general from domain-specific symptom
variance and has been recommended for evaluating multidimensional psychological scales
(e.g., Rodriguez et al., 2016), consistent with hierarchical models of psychopathology that
distinguish broad and specific dimensions of symptoms (e.g., Krueger & Markon, 2006;
Lahey et al,, 2012). However, bifactor models have also been criticized for potentially over-
fitting data, yielding poorly defined or unreliable specific factors, and complicating substan-
tive interpretation when general factors account for a large proportion of the common
variance (e.g., Bonifay et al., 2017; Reise et al., 2013).

Few studies have applied bifactor modeling to test the structural validity of the SDQ.
Kébor et al. (2013) found that a general bifactor model fit best in teacher- and parent-
reported data, retaining the five SDQ subscales as specific factors alongside a broad general
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problems factor. Similarly, Skoczen et al. (2018) provided support for a general bifactor
structure for the self-reported SDQ in a Polish adolescent sample, highlighting a strong gen-
eral difficulties factor. In contrast, Bell et al. (2024) favored the original five-factor SDQ struc-
ture over a traditional general bifactor model in a large U.S. teacher-reported sample,
primarily due to low scale score reliability of the specific factors in the bifactor model and
the resulting concerns about subscale interpretability.

To date, only one study has explicitly tested a bifactor structure aligned with the internal-
izing—externalizing distinction, a well-established framework in developmental psychopath-
ology used to organize common mental health problems in childhood and adolescence
(e.g., Krueger & Markon, 2006; Lahey et al., 2012). Caci et al. (2015) applied an internalizing-
externalizing bifactor model to teacher-reported SDQ data in a French community sample.
In this specification, Emotional Problems and Peer Problems items loaded on a general
Internalizing factor alongside their domain-specific factors, whereas Conduct Problems and
Hyperactivity/Inattention items loaded on a general Externalizing factor and their respective
domain-specific factors. Caci et al. found that the internalizing-externalizing bifactor model
provided the best fit, indicating that covariance among the SDQ items may partly reflect
broader symptom dimensions consistent with hierarchical models of child psychopathology.

A further psychometric issue, and potential source of covariance, concerns the SDQ’s use
of both positively and negatively worded items. The inclusion of differently phrased items
can introduce wording-related method effects that compromise factorial validity by adding
systematic covariance unrelated to the constructs being assessed (McCrory & Layte, 2012;
Palmieri & Smith, 2007; Van Roy et al., 2008). Of the 25 SDQ items, 10 are positively worded
(e.g., Considerate of other people’s feelings) while the remaining 15 are negatively worded
(e.g., Often fights with other children or bullies them). Importantly, five of the positively
worded items in the SDQ are designed to load on symptom or difficulty factors (e.g.,
Emotional Symptoms, Conduct Problems), despite their positive phrasing. Such wording dif-
ferences may cause these items to correlate due to shared response tendencies rather than
substantive similarity.

To address this, several studies have incorporated a method factor for positively worded
items in their SDQ models (e.g., Palmieri & Smith, 2007; Van Roy et al., 2008). This approach
accounts for shared variance among the items and has consistently improved model fit.
Alternative strategies include allowing cross-loadings or residual correlations among simi-
larly worded items (e.g., van de Looij-Jansen et al, 2011) or removing problematic items
altogether (e.g., Duinhof et al.,, 2019; Kankaanpaa et al., 2023). For example, Van Roy et al.
(2008) highlighted the impact of positively worded items on model fit and invariance in the
SDQ self-report. Collectively, these findings underscore the substantial influence of item
wording on the SDQ’s factor structure and the importance of accounting for this source of
method variance when modeling and interpreting SDQ scores.

The current study

The aim of this study was to examine the latent structure of the SDQ parent-report in a
large community sample of Icelandic mothers of children aged 6-12years. Tested models
included the original five-factor SDQ structure as well as second-order and bifactor models
reflecting the  well-established internalizing-externalizing  distinction in  child
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psychopathology. Although several studies have applied bifactor modeling to the SDQ (e.g.,
Bell et al., 2024; Caci et al., 2015; Kdbor et al.,, 2013; Skoczen et al., 2018), most have focused
on self- or teacher-reports, explored a limited number of alternative structures, and pro-
duced inconsistent findings.

The present study therefore compared alternative structural models for the SDQ parent-
report—including second-order and bifactor specifications reflecting the internalizing—exter-
nalizing distinction—in a community-based sample, while accounting for wording-related
covariance among positively worded items. In addition, sensitivity analyses were conducted
to evaluate whether conclusions regarding the retained model were robust to key modeling
assumptions. Specifically, an exploratory structural equation modeling (ESEM) model with
target rotation was estimated to relax the CFA assumption that items load only on their
designated factors, with non-target cross-loadings fixed to zero (e.g., Garrido et al., 2020).
Moreover, a random-intercept item factor analysis (RIIFA; Maydeu-Olivares & Coffman, 2006;
Aichholzer, 2014) model was estimated to examine whether covariance among items could
be accounted for by a general response-style factor.

Method

Participants and procedure

Data were drawn from two published studies (Thorlacius & Gudmundsson, 2015, 2019) and
an unpublished dataset (Valborgarson, 2016), all collected in Iceland during 2014-2018, fol-
lowing the same study protocol. Participants were recruited via schools and invited to com-
plete an online survey after approval was obtained from the university science and ethics
board, local education offices, and schools. All mothers of children in the target age range
were eligible to participate, and no additional exclusion criteria were applied.

The combined data sample consisted of maternal ratings of 2332 children aged 6-12 years
(M=9.3, SD=1.9; 51.5% boys). Most mothers were Icelandic (97.9%), lived in the greater
capital area of Reykjavik (45.6%), and had a first university degree (e.g., BA, BS or BEd
degree; 35.2%), or a master’s or doctoral degree (25.8%). Information on marital status was
only available for two-thirds of participants, most of which reported their status as married
(~62%) or cohabiting (~26%).

Because the present study pooled data across three samples, potential differences in sample
composition and factor structure were evaluated across datasets. Table S1 presents sample
characteristics by dataset, indicating minor demographic differences (e.g., maternal education
and geographic distribution), whereas age and sex distributions were broadly comparable.
Configural invariance was tested across datasets, sex, and age group (6-8, 9-10, and 11—
12 years) using multi-group CFA. The configural model across datasets showed acceptable fit,
%2(795) = 2640.09, CFI = 0.968, TLI = 0.964, RMSEA = 0.056, indicating a similar loading pattern
across groups. Comparable fit was observed across sex and age groups (see Table S2), sup-
porting estimation of the structural models in the combined data sample.

The Strengths and Difficulties Questionnaire

The SDQ (Goodman, 1997) consists of 25 items, each rated as being not true (0), somewhat
true (1), or certainly true (2). The items are grouped into four symptom-based/difficulty
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scales (Emotional Problems, Peer Problems, Conduct Problems, and Hyperactivity/
Inattention) and one strength-based scale (Prosocial Behavior). Five items from the difficulty
scales (items 7, 11, 14, 21, 25) are positively worded and should thus be reverse scored
(Goodman, 1997). According to the SDQ manual, a Total Difficulties score can be calculated
by summing the scores of the 20 difficulties items (i.e., all items except those belonging to
the Prosocial Behavior scale). The Icelandic version of the SDQ parent-report was used in
the study, available at www.sdginfo.org.

Statistical analysis

All statistical analyses were performed in R (version 4.2.1; R Core Team, 2022). Item analysis
was conducted with the psych package (version 2.2.3, Revelle, 2022) and structural model-
ing was performed using the Lavaan package (version 0.6-15, Rosseel, 2023). Because miss-
ing values were minimal (<5% per item), imputation was deemed appropriate (Tabachnick
& Fidell, 2019), and missing data were imputed with the mice package (v3.15.0; Van Buuren
& Groothuis-Oudshoorn, 2011), from which a single completed dataset was retained for sub-
sequent analyses.

In the structural analyses, the diagonal weighted least squares (DWLS) estimator was
used, appropriate for ordinal data (DiStefano & Morgan, 2014) and model fit was evaluated
according to commonly accepted indices and criteria: Root mean square error of approxi-
mation (RMSEA) <0.06, comparative fit index (CFl) >0.95, and Tucker-Lewis index (TLI)
>0.95 (Hu & Bentler, 1999). Nested models were compared using scaled chi-square differ-
ence (Ay?) tests appropriate for DWLS estimation. Given evidence that global fit indices
may behave differently across hierarchical and bifactor specifications, model comparisons
were interpreted cautiously and in conjunction with parameter estimates and scale score
reliability indices (Greene et al., 2019).

The following measurement models were examined: (1) A correlated five-factor CFA
model corresponding to the original SDQ structure; (2-3) Extensions of the five-factor model
including a wording factor defined by either five positively worded difficulty items or all ten
positively worded items; (4-5) A second-order model specifying a single Total Difficulties
factor (over the four difficulty domains) with a separate Prosocial Behavior factor, estimated
with and without a wording factor; (6-7) A second-order model specifying two second-
order factors—Externalizing problems (Conduct Problems and Hyperactivity/Inattention) and
Internalizing problems (Emotional Symptoms and Peer Problems)—alongside a Prosocial
Behavior factor, estimated with and without a wording factor; (8-9) A bifactor model includ-
ing a general Total Difficulties factor and domain-specific factors, with a separate Prosocial
Behavior factor, estimated with and without a wording factor; (10-11) A bifactor model
including two general factors (Externalizing and Internalizing problems) and domain-specific
factors, together with a Prosocial Behavior factor, estimated with and without a wording
factor. In all models including a wording factor, this factor was specified as orthogonal to
the substantive factors. In the second-order and bifactor models, domain-specific factors
were specified as orthogonal, whereas correlations were freely estimated among the broad
factors (Externalizing and Internalizing) and between these factors and Prosocial Behavior.

Scale score reliability was estimated using model-based omega coefficients calculated
with the BifactorindicesCalculator (version 0.2.2; Dueber, 2022), including hierarchical omega
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(wH) and omega subscale (oHS). ®H indexes the proportion of reliable variance attributable
to the general factor, whereas oHS reflects reliable variance in specific factors after control-
ling for the general factor. Higher ®wH values indicate greater general factor saturation
(Reise, 2012; Rodriguez et al., 2016), and values around 0.50 or higher have sometimes
been taken to indicate substantial general factor influence, although such heuristics should
be interpreted cautiously. Explained common variance (ECV) was also computed to charac-
terize the relative contribution of general versus specific factors. Higher ECV values indicate
greater dominance of the general factor, whereas lower ECV values in combination with
non-trivial ®HS values suggest meaningful specific-factor variance (Reise et al., 2013;
Rodriguez et al., 2016).

Additionally, construct replicability was evaluated using Hancock's H coefficient, which
reflects the extent to which a latent factor is well-defined by its indicators and likely to be
stable across samples (Hancock & Mueller, 2001). Values approaching 0.70 or higher were
taken to indicate adequately defined latent constructs, although this criterion was inter-
preted in conjunction with other model indices.

A sensitivity analysis was conducted using ESEM with target rotation to evaluate whether
conclusions regarding the retained model were robust to relaxing the assumption that non-
target cross-loadings are fixed to zero in the CFA framework. ESEM permits items to load
on multiple factors within a predefined structure while retaining an overall confirmatory
orientation (Asparouhov & Muthén, 2009; Marsh et al., 2014). The model was estimated in
lavaan using the same estimator as in the primary analyses, with target rotation aligning
primary loadings with the hypothesized structure while allowing non-target loadings to be
freely estimated but targeted toward zero. The analysis examined whether allowing cross-
loadings altered the primary loading pattern, parameter estimates, or factor interpretability.

Finally, as an alternative to the wording-factor specification, a RIIFA model was estimated
to examine whether item covariance could be accounted for by a general response-style
factor. All items were specified to load equally on a random intercept factor representing a
general response tendency, specified as orthogonal to the substantive factors (Aichholzer,
2014; Maydeu-Olivares & Coffman, 2006). This model was included as a sensitivity analysis
to evaluate whether covariance among items could be accounted for by a general
response-style factor rather than by the wording-factor specification.

Results

Preliminary item analysis
Table 1 presents descriptive statistics for the SDQ items, categorized by item valence (nega-
tively vs. positively worded items) and ordered according to level of skewness. Negatively
worded difficulty items generally had low mean scores and highly positively skewed distri-
butions. Conduct Problems items reflecting low base-rate behaviors, such as item 22 (Steals
from home, school or elsewhere), item 12 (Often fights with other children or bullies them) and
item 18 (Often lies or cheats) were endorsed with the highest response option (Certainly
true) by fewer than 2% of respondents, resulting in pronounced skewness and floor effects.
Positively phrased items, particularly within the Prosocial Behavior scale, were skewed in
the opposite direction. Items such as item 17 (Kind to younger children), item 9 (Helpful if
someone is hurt, upset or feeling ill), and item 4 (Considerate of other people’s feelings) had
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means ranging from 1.59 to 1.85, with 97-98% endorsing the highest response option. A
similar pattern was observed for reverse-coded difficulty items in the Peer Problems factor
(e.g., item 11, Has at least one good friend) and the Conduct Problems factor (item 7,
Generally obedient, usually does what adults request), where 94-97% endorsed the highest
category, indicating substantial skewness and ceiling effects.

Model fit evaluation

Table 2 presents fit statistics for all competing models. The correlated five-factor CFA model
(Model 1) demonstrated marginal fit (CFI=0.921, TLI=0.911, RMSEA = 0.060). Inter-factor cor-
relations indicated substantial overlap among SDQ domains, particularly between
Hyperactivity/Inattention and Conduct Problems (r=0.73) and between Prosocial Behavior
and Conduct Problems (r=—0.71), suggesting considerable shared variance across domains.

Incorporating a wording factor defined by the five positively worded difficulty items (Model 2)
yielded a modest improvement in fit. However, a large modification index (Ml > 600) for the
covariance between the wording factor and Prosocial Behavior indicated substantial strain under
the orthogonality constraint, suggesting that wording-related and prosocial variance were not
fully separable under this specification. Defining the wording factor using all ten positively worded
SDQ items (Model 3) resulted in a substantial improvement in fit (CFI=0.955, TLI=0.947,
RMSEA = 0.047), with a statistically significant improvement relative to Model 1 (Ax>(10)=384.99,
p<.001). This pattern indicates that wording-related covariance is not limited to reverse-coded dif-
ficulty items but extends to positively worded prosocial items. In subsequent models, the wording
factor was defined using all ten positively worded items unless otherwise specified.

Second-order models showed comparatively poorer performance. The specification separating
Total Difficulties and Prosocial Behavior (Model 4) fit worse than the correlated five-factor model,
although inclusion of the wording factor using all ten positively worded SDQ items (Model 5)
improved fit (Ay?(10)=345.88, p<.001). Alternative second-order structures distinguishing
Externalizing and Internalizing problems (Models 6 and 7) also showed weaker fit, indicating
that hierarchical representations alone did not adequately capture the covariance structure.

In contrast, bifactor models provided improved representation of the data. The bifactor
model separating Total Difficulties and Prosocial Behavior (Model 8) showed fit comparable
to the correlated five-factor model, and inclusion of the wording factor (Model 9) signifi-
cantly improved fit (Ax%(10)=276.20, p<.001). Further improvement was observed for the
bifactor model distinguishing Externalizing and Internalizing general factors (Model 10),
with additional gains following inclusion of the wording factor (Model 11; Ayx*(10)=320.73,
p<.001). This model provided the best overall fit (CFI=0.968, TLI=0.960, RMSEA = 0.040)
and yielded the clearest substantive interpretation. Subsequent interpretation therefore
focuses on Model 11. A schematic representation of the model is shown in Figure 1, and
parameter estimates and model-based scale score reliability indices are reported in Table 3.

Retained model structure
General symptom factors

Model 11 revealed two broad general dimensions corresponding to Externalizing and
Internalizing problems. Factor-level indices indicated that the Externalizing (wy=0.69,
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Figure 1. Bifactor model of the SDQ with correlated internalizing and externalizing general factors,
domain-specific factors, and a wording-related method factor (Model 11).

Note. Items load on both domain-specific factors and broader Internalizing or Externalizing factors. The
Prosocial Behavior factor is modeled separately. The wording factor captures shared variance among the 10
positively worded items.

H=0.90) and Internalizing (wy=0.58, H=0.84) general factors were well-defined and
accounted for a substantial proportion of reliable variance (ECV=0.65 and 0.55, respect-
ively). The Externalizing general factor showed strong standardized loadings (1 =0.45-0.83,
M =0.65), indicating that a large share of common variance among the relevant items was
attributable to this dimension. The Internalizing general factor likewise demonstrated sub-
stantial loadings (1=0.39-0.82, M=0.54), supporting its interpretation as a meaningful
source of shared variance.

Specific symptom factors

The specific factors showed heterogeneous patterns in their contribution beyond the gen-
eral dimensions. The Hyperactivity/Inattention factor retained moderate reliable variance
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and construct replicability (wps=0.35, H=0.71), indicating that some domain-specific vari-
ance remained after accounting for the Externalizing factor.

In contrast, the Conduct Problems specific factor was less well defined (1=-0.032-0.552,
M=0.315), with minimal unique variance (ECV=0.15) and negligible reliable variance
beyond the general Externalizing factor (wys=0.02, H=0.40), indicating that variance in this
domain was largely subsumed by the broader dimension. Consistent with this pattern, the
items that loaded most strongly on the Externalizing factor were Conduct Problems items,
including item 5 (Loses temper; 1=0.83), item 12 (Often fights with other children or bullies
them; 2=0.70), and item 18 (Often lies or cheats; .= 0.76).

Within the Internalizing domain, the Emotional Problems specific factor showed moderate
loadings (41=0.221-0.652, M=0.442) and modest construct replicability (wps=0.27,
H=0.64). Anxiety-related items such as item 8 (Many worries, often seems worried; 2= 0.652)
and item 24 (Many fears, easily scared; 1=0.651) loaded strongly on this factor, whereas
item 13 (Often unhappy, downhearted or tearful; A=0.816) loaded primarily on the general
Internalizing factor.

The Peer Problems factor also demonstrated moderate loadings (41=0.230-0.520,
M=0.391) and relatively low construct replicability, suggesting limited reliable variance
beyond the general Internalizing factor (wys=0.21, H=0.51). Items such as item 14
(Generally liked by other children; 2= 0.230) and item 19 (Picked on or bullied by other chil-
dren; 1=0.299) showed relatively small specific loadings.

Prosocial behavior

The Prosocial Behavior factor showed moderate item-level loadings (A=0.301-0.746,
M =0.445), but its interpretation was complicated by substantial method-related variance.
Although it accounted for moderate variance (ECV =0.44), scale score reliability and con-
struct replicability was modest (wys=0.32, H=0.66), suggesting that observed subscale
scores reflect both substantive item content and systematic response tendencies.

Wording factor

The wording-related method factor captured a substantial proportion of common variance
among the positively worded items (ECV =0.41), indicating that item valence contributes
meaningfully to their shared covariance. All positively worded items loaded significantly on
this factor; prosocial items loaded negatively, whereas positively worded difficulty items
loaded positively. The strongest method loadings were observed for item 14 (Generally liked
by other children; 7.=0.526), item 7 (Generally obedient, usually does what adults request;
A=0.425), and item 11 (Has at least one good friend; A= 0.425). Hyperactivity/Inattention
items such as item 21 (Thinks things through before acting; .= 0.279) and item 25 (Sees tasks
through to the end, good attention span; J.=0.222) showed comparatively smaller wording
effects. Taken together, these results indicate that covariance among positively worded
items—especially those defining the Prosocial Behavior scale—is partly captured by the
wording factor, suggesting that item valence contributes to the observed variance in
Prosocial Behavior scores.
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Sensitivity analyses

To evaluate whether conclusions regarding the retained bifactor model were sensitive to
the assumption that non-target cross-loadings are fixed to zero in CFA, an ESEM model
with target rotation was estimated. The model included factors corresponding to
Externalizing, Internalizing, and Prosocial Behavior, together with a wording-related method
factor (ESEM loading parameters and latent correlations are reported in Table S3). Model fit
was within an acceptable range (CFI=0.952, TLI=0.934, RMSEA =0.052). Allowing cross-
loadings did not materially alter the interpretation of the broad Internalizing and
Externalizing factors, which remained well defined across specifications, with items showing
their largest loadings on the expected domains.

As expected, cross-loadings were observed for some items. For example, item 1
(Considerate of other people’s feelings) loaded across Externalizing, Prosocial Behavior, and
the method factor, and items such as item 12 (Often fights with other children or bullies
them) and item 11 (Has at least one good friend) did not show a clearly dominant loading.
In contrast, the Prosocial Behavior factor was not well defined. Prosocial items showed rela-
tively small loadings on their intended factor and tended to load more strongly on the
wording-related method factor, while also exhibiting cross-loadings on the Internalizing and
Externalizing general factors. Consistent with this, the wording-related method factor
remained clearly defined, with its strongest loadings observed for prosocial items.

As an additional sensitivity analysis, a RIIFA model was estimated to examine whether
covariance among items could be represented by a general response-style factor. However,
model fit was suboptimal (CFl=0.939, TLI=0.932, RMSEA = 0.077), and MIs indicated local-
ized areas of misfit, particularly for constraints on the random intercept factor and for add-
itional cross-loadings not represented in the model. For example, several items showed
large Mls for the equality-constrained random intercept loadings, including item 7
(Generally obedient, usually does what adults request; Ml~306) and item 1 (Considerate of
other people’s feelings; Ml~129), as well as for correlations between the random intercept
and substantive factors (e.g., RIIFA factor and Internalizing; Ml = 136). These findings suggest
that a general response-style factor did not adequately account for the item covariance in
the current sample.

Overall, the sensitivity analyses support the robustness of the retained model. Across
specifications, the broad Internalizing and Externalizing factors remained well defined,
whereas the Prosocial Behavior factor was comparatively weak and closely intertwined with
wording-related variance, which was not adequately accounted for by a general response-
style factor.

Discussion

The present study examined the latent structure of the SDQ parent-report in a large com-
munity sample of Icelandic mothers of children aged 6-12years using CFA, bifactor, and
ESEM models. Across modeling approaches, the most interpretable representation of the
SDQ covariance structure was a bifactor model including two broad general factors—
Externalizing and Internalizing problems—together with a Prosocial Behavior factor and a
wording-related method factor.
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The general factors captured a substantial proportion of the common variance and
showed satisfactory scale score reliability and construct replicability, suggesting that they
are well-defined and likely to generalize across similar samples. At the same time, the spe-
cific SDQ factors showed heterogeneous patterns. Conduct Problems and Peer Problems
retained limited reliable variance after accounting for the general factors, indicating that
these factors contributed relatively little unique information in this community sample. In
contrast, Emotional Problems and Hyperactivity/Inattention retained more interpretable lev-
els of specific variance, although this variance remained secondary to the broader dimen-
sions. This pattern is consistent with previous SDQ research demonstrating dominant broad
dimensions alongside weaker specific factors (see Caci et al., 2015). The strong association
between the broad Externalizing and Internalizing factors further aligns with hierarchical
models of psychopathology, in which these domains reflect partially shared underlying
liabilities (Kotov et al., 2017; Krueger & Markon, 2006; Lahey et al., 2012, 2017).

The ESEM sensitivity analysis supported these conclusions while clarifying the extent of
item-level overlap. The Externalizing and Internalizing factors remained well defined when
cross-loadings were estimated, indicating that the main structural conclusions were not
dependent on restrictive CFA assumptions. However, several items showed nontrivial cross-
loadings, and factor correlations were notably reduced relative to the bifactor-CFA solution.
This suggests that part of the strong associations among SDQ domains in more restrictive
models reflects item overlap (e.g., Garrido et al, 2020) in addition to the broader latent
liabilities.

A different profile emerged for the Prosocial Behavior factor. Although prosocial items
formed a distinguishable specific factor in the bifactor model, their standardized loadings
on this factor were modest relative to their loadings on the wording-related method factor,
scale score reliability was modest and construct replicability was comparatively low. In the
ESEM solution, prosocial items showed substantial cross-loadings and did not form a clearly
defined substantive factor. Together, these findings indicate that prosocial scores reflect a
mixture of substantive content and method-related variance, limiting the interpretability of
this factor as a distinct latent construct in the current sample.

In this study, wording-related variance was a prominent feature of the SDQ structure.
Explicit modeling of item wording substantially improved model fit, and the wording factor,
consisting of the ten positively worded SDQ items, accounted for a considerable proportion
of common variance. This pattern is in line with previous studies documenting wording-
related variance in the SDQ (e.g., Kankaanpaa et al., 2023; McCrory & Layte, 2012; Palmieri &
Smith, 2007) and reflects the susceptibility of mixed-valence scales to method effects (e.g.,
DiStefano & Motl, 2006; Kulas et al., 2019). Importantly, the RIIFA sensitivity analysis did not
support a general response-style factor as an adequate explanation for this covariance, sug-
gesting that wording effects are not well captured by a uniform response tendency and
instead reflect more structured, item-dependent sources of variance. The method factor
may therefore capture a mixture of influences, including item valence and response-related
processes (e.g., acquiescent responding or social desirability), although the present analyses
do not permit these to be disentangled. Together, these findings indicate that interpret-
ation of the Prosocial Behavior factor in this community sample is complicated by substan-
tial wording-related covariance, underscoring the need to account for this source of
variance when working with SDQ data in community populations. Future research is
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recommended to clarify the nature of these effects, for example by incorporating external
indicators of response tendencies (e.g., social desirability measures).

A further consideration relates to the distributional properties of the SDQ items. In the
present study, Conduct Problems items reflecting low base-rate behaviors (e.g., Lies, Fights,
and Steals) exhibited pronounced floor effects, whereas positively worded Prosocial
Behavior and Peer Problems items (e.g., Considerate, Helpful, One good friend) showed ceil-
ing effects—patterns commonly observed in non-clinical samples. Such restricted variance
can attenuate correlations and reduce scale score reliability, and may influence the estima-
tion of latent structure (Flora & Curran, 2004; Greer et al, 2006; Reise et al, 2013).
Consistent with this, SDQ subscales—particularly Conduct Problems and Peer Problems—
have shown reduced reliability in community samples (see Stone et al, 2010). In this
context, the prominence of broad Internalizing and Externalizing factors, alongside weaker
specific factors, may partly reflect low base-rate symptom endorsement and increased shared
variance across items. Accordingly, distributional properties should be considered when inter-
preting SDQ factor structures, as they may attenuate associations and reduce reliability.

From an applied perspective, the results support cautious use of SDQ subscale scores in
community settings. Broad Internalizing and Externalizing dimensions appear psychometric-
ally more defensible than narrower subscales, particularly Conduct Problems and Peer
Problems. While subscale scores may remain descriptively useful, they are best interpreted
as indicators of broader liability dimensions and as guides for further assessment rather
than as precise measures of distinct constructs. In this context, the Total Difficulties score
may provide a useful overall index (Goodman, 2001; Goodman et al, 2010). At the same
time, the present findings suggest that two broad dimensions offer a more informative rep-
resentation of the SDQ in community samples.

Several study limitations should be considered. First, the sample consisted exclusively of
mothers from a single Nordic country, with relatively high educational attainment, which
may limit generalizability to other respondents (fathers, teachers, youth self-reports) and
other cultural contexts. Second, the community-based design entailed low prevalence of
several behavioral difficulties and skewed response distributions, which likely influenced fac-
tor estimation and specific-factor score reliability. Third, because participants were recruited
through schools, responses may be clustered at the classroom or school level. However, as
information on clustering was not available, the analyses did not explicitly adjust for com-
plex sampling or intraclass dependence.

Fourth, data were collected via an online survey without formal attention-check items or
response-time screening procedures. As with all questionnaire-based data, careless or incon-
sistent responding cannot be ruled out and may contribute to systematic method-related
variance (e.g., Arias et al, 2020). Fifth, precise response rates and information on non-
respondents were not available, making it impossible to evaluate systematic differences
between respondents and non-respondents.

Finally, although bifactor models can be useful for partitioning variance, they may also
overfit when specific factors are weak or sample sizes are large (Bornovalova et al., 2020;
Reise et al., 2013), and ESEM solutions remain dependent on rotation method and target
specification. The convergence of findings across modeling approaches nonetheless
strengthens confidence in the main structural conclusions.

Nordic Psychology 2026, Vol. 0(0), 1-21 © 2026 The Author(s). Published by Informa UK Limited, trading as Taylor &
Francis Group



Orndlfur Thorlacius & Audun Valborgarson

In summary, the present findings suggest that the SDQ parent-report in this community
sample primarily reflects two broad general factors—Externalizing and Internalizing prob-
lems—while specific factors, particularly Conduct Problems and Peer Problems, show more
limited unique variance and reduced scale score reliability after accounting for the general
factors. The results also highlight the influence of wording-related covariance and skewed
response distributions on the measurement structure of the SDQ. Together, these findings
underscore the importance of cautious and context-sensitive interpretation of SDQ subscale
scores, particularly in low-risk community settings.
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