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ABSTRACT

Background: In most low-and-middle income countries, more than 50% of the population are
children and adolescents. There are very few child and adolescent mental health professionals to
attend to the mental health needs of this population. Therefore, screening instruments that are easy
to use, and requires little time to complete should be made available to these few and overburdened
professionals. Hence, this study aimed at establishing the psychometric properties of the Strengths
and Difficulties Questionnaire (SDQ) among adolescents attending a Secondary School in Nigeria.
Methods: The validation was carried out in two stages. In the first stage, one hundred and two
adolescents aged 13-16 years completed the self-report version of the SDQ. The second stage
involved the administration of the Schedule for Affective Disorders and Schizophrenia for School
Age Children, Current and Lifetime Version (K-SADS-PL) to all the 102 participants in the first stage.
Results: The SDQ displayed good internal consistency (Cronbach’s a = 0.82). A cut-off of 14 gave
the optimal threshold point with a sensitivity of 0.84, specificity of 0.88 and a misclassification rate of
0.19. A factor analysis of the instrument supported the original five-factor hypothesis with items on
the pro-social scale loading with the lowest scores.
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Conclusions:

The self-report SDQ demonstrated good psychometric properties and confirmed the

five-factor hypothesis of the original author. However, future research should establish indigenous
meaningful construct within this population and culture with special consideration on the pro-social

scale of the instrument.

Keywords: SDQ; adolescents; psychometric properties; validity.

1. INTRODUCTION

Over 50% of people living in the low and middle
countries like Nigerians are below the age of 18
years [1] and studies have shown that about 20%
of children and adolescents will have a mental
illness at some point in their lifetime [2]. Early
identification and intervention can improve the
prognosis for psychosocial problems in children
[3-5]. However, in low and middle income
countries such as Nigeria, there are few mental
health professionals to attend to the needs of this
population [2,6]. As a result, the few available
mental health workers are overburdened and
usually do not have sufficient time for an
elaborate assessment. Therefore a screening
instrument is necessary in order to reach more
children and adolescents with mental health
problems. In addition, the WHO [7] has
encouraged the training of primary health care
workers in the recognition and treatment of
common mental disorders; therefore there is a
need for these workers to have access to
validated screening instruments like the
Strengths and Difficulties Questionnaire (SDQ).

The SDQ is one of the most widely used
screening tools in child and adolescent mental
health assessment across the globe. It was
originally developed and validated within the
United Kingdom by Robert Goodman and its
reliability and validity have been replicated in
several countries [8,9]. The SDQ is a brief
behavioural screening questionnaire that exists
in several versions to meet the needs of
researchers, clinicians and educationalists. The
SDQ provides a valid yet economical screening
procedure in child and adolescent mental health
practice [10] and diagnostic predictions based on
the SDQ have been shown to agree well with
clinical diagnosis [8]. Its brevity, ease of
administration and short completion time makes
the SDQ a useful tool in most settings.

2. MATERIALS AND METHODS
2.1 Participants

The study was carried out among 102
adolescents attending a secondary school in

Ibadan South-west of Nigeria. The participants
were randomly selected from five arms of the
school that consisted a total of about 500
students at the time of the study. The inclusion
criteria included age range of between 11 and 16
years; this is the age range that is set by the
author for the use of the self-report SDQ.
Consent to participate in the study was obtained
from the participants’ parents/caregivers, the
study procedure and purpose were also
explained to the adolescents.

2.2 Materials

The Strengths and Difficulties Questionnaire
(SDQ) (Goodman, 1997): The SDQ was
originally developed and validated within the UK,
and its reliability and validity have been
replicated in several countries (Goodman, 1997,
Goodman, 2001, Muris et al. 2003). The SDQ is
a brief behavioural screening questionnaire that
exists in parents’, teacher and self-report
versions to meet the needs of researchers,
clinicians and educationalists. All versions of the
SDQ ask about 25 attributes. These 25 items are
divided between 5 scales with 5 items each, they
are conduct problems, emotional symptoms,
hyperactivity/inattention, peer relationship
problems and pro-social scales. The scores from
the emotional, conduct, hyperactivity/inattention
and the peer relationship problem scales are
added together to generate a total difficulty
score. The pro-social scale provides a strength
score.

2.2.1 The schedule for affective disorders
and__schizophrenia__for __school age
children, current _and lifetime version
(K-SADS-PL) (Chambers et al.1985)

The K-SADS-PL is a semi-structured diagnostic
interview designed to assess current and past
episodes of psychopathology in children and
adolescents according to the Diagnostic and
Statistical Manual of Mental (DSM) Disorders,
The instrument is divided into two main parts
namely the Screen Interview and the Diagnostic
Supplements. The Screen Interview surveys the
primary symptoms of the different diagnoses.
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Symptoms rated in the screen interview are
surveyed for current and most severe past
episodes simultaneously. The interview begins
by asking if the child had ever experienced the
symptom. If the answer is no, the symptom is
rated negative for current and past episodes and
the interviewer proceeded to the next question. If
the answer is in the affirmative, the interviewer
finds out when the symptoms are present (for
instance, whether the symptom is present at the
time of the interview or in the past). The
Diagnostic Supplement has a list of symptoms,
probes, and criteria to assess current and most
severe past episodes of psychiatric disorders.
The criteria required for making DSM diagnoses
are provided. Subjects who show significant
symptom clusters in the screen interview are
taken through the diagnostic supplements for
confirmation. A psychiatric syndrome is
diagnosed when a subject meets the DSM
criteria for the syndrome with the Diagnostic
Supplement.

2.3 Procedure

Ethical permission to conduct the study was
obtained from the University of Ibadan/University
College Hospital Research Ethics Committee.
Permission to conduct the study was also
obtained from the Oyo State Ministry of
Education. This study was performed in
accordance with the ethical principles enshrined
in the Helsinki Declaration and the National
Human Research Ethical code. The validation
was carried out in a two-stage process. The first
stage involved the administration of the self-rated
version of the SDQ to all the participants. All the
participants in the first stage also took part in the
second stage.

The second stage involved the administration of
the Schedule for Affective Disorders and
Schizophrenia for School Age Children, Current
and Lifetime Version (K-SADS-PL) [11] to all the
102 participants in the first stage. The K-SADS-
PL is a criterion instrument which gives specific
diagnosis for child and adolescent disorders. The
scores on the SDQ were subsequently compared
to the findings of the K-SADS PL assessment.
The administration of the KSADS was done by
the investigator who has been trained in the use
of the instrument prior to the study and did not
have access to the scores of the participants on
SDQ. A semi-structured questionnaire was used
to collect data on  socio-demographic
characteristics. Data collected was analysed
using the SPSS version 20.

2.4 Validity Coefficient

To determine the validity coefficient for the SDQ,
each participants was categorised as either a
case or a non-case based on the KSADS-PL.
Validity coefficients including the sensitivity,
specificity, misclassification rate, positive and
negative predictive values, false positive rate and
internal consistency were determined for the
SDQ using the KSADS as a criterion standard. In
addition, the best cut-off point that depicted the
relative trade-off between sensitivity and
specificity on the SDQ was determined. The
ability of the SDQ to discriminate between cases
(presence of DSM IV diagnosis) and non-cases
(absence of DSM |V diagnosis) was assessed by
the application of the receiver operating
characteristics (ROC) analysis.

2.5 Receiver
Analysis

Operating Characteristics

An ROC curve is obtained by plotting sensitivity
against the false-positive rate (1-specificity) for
all possible cut-off points of the screening
instrument. This curve represents the ability of
the screening instrument to discriminate between
cases and non-cases across the total spectrum
of morbidity. The area under the curve (AUC) is
an index of the discriminating ability of the
instrument. The ROC curve may also assist in
the selection of an optimal cut-off point [12]. The
point on the ROC curve that is farthest from the
diagonal appears to be the best cut-off since
equal rates of false-negatives and false-positives
are obtained at this point [12,13]. However, other
factors that should be considered when
determining this point include increases and
decreases in prevalence, case definition and
financial costs of intervention [12,14].

3. RESULTS
The self-report version of the SDQ
was completed by 102 adolescents. The

ages of the participants ranged from 13-16
years with a mean age of 15.02 + 0.97. Table 1
shows the distribution of scores on the SDQ
and cases on non-cases on the KSADS;
those who met diagnostic criteria for a
disorder on the KSADS were classified as
cases and those who did not as non-cases.
Participants who scored high on the SDQ were
more likely to be categorised as cases (i.e meet
diagnostic criteria for at least a disorder) on the
KSADS.
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Table 1. Distribution of the scores on the self-rat

ed SDQ for “cases” and “non-cases”

N=102

Score on SDQ Cases (KSADS positive)

Non-cases (KSADS negative)

©CoOoO~NOULWNEO
1
1

10
11
12
13
14
15
16
17
18
19
20-40
Total 39

PO ORAWEN

63

Note: Cases: Those who met diagnostic criteria for any psychiatric disorder on the KSADS.
Non cases: Those who did not meet criteria for any psychiatric disorder on the KSADS.

Table 2. Validity coefficients of the SDQ at thresh

old scores 4 to 10 for the participants.

N=102

Threshold 10 11 12 13 14 15 16

Sensitivity 0.88 0.89 0.87 0.85 0.84 0.67 0.61
Specificity 0.74 0.76 0.78 0.85 0.88 0.88 0.89
Positive predictive value 0.67 0.82 0.86 0.88 0.89 0.86 0.85
Negative predictive value 0.45 0.56 0.60 0.74 0.76 0.86 0.89
Misclassification rate 0.49 0.33 0.28 0.18 0.19 0.15 0.18
False positive rate 0.26 0.24 0.22 0.15 0.12 0.12 0.11

3.1 Reliability and Validity Co-efficient

Using the Spearman- Brown split half formula, a
Cronbach’s alpha of 0.82 was obtained. A
threshold of 14 gave the best trade off between a
high sensitivity and a low false positive rate (1-
specificity). At this “optimal” threshold, the
sensitivity was 0.84 and the specificity was 0.88,
with a misclassification rate of 0.19 (Table 2).

3.2 ROC Analysis

The discriminating ability as indicated by the area
under the curve was 0.86. The greatest
perpendicular distance from the diagonal
on the ROC curve was at the threshold of 14

(Fig. 1).

3.3 Factor Analysis

A factor analysis involving main component only
and subsequent varimax rotation was carried out
to determine the factor structure of the SDQ. The
number of extracted factor was specified as five.
These five extracted factors account for 73.5% of
the overall variance in the participants’ score.
The five scales of the SDQ were readily
conceptualized. Table 3 shows the factors
loadings for the items with loadings > 0.40 on the
five factors.

The first factor is a conduct problem factor, which
consists of items relating to being obedient,
fighting, telling lies, stealing and temper tantrum.
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Table 3. The Self-rated SDQ- results of principal f

actor analysis followed by varimax rotation*

Factor 1

Factor 2 Factor3 Factor4 Factor5

Considerate
Restless
Headache
Shares
Temper
Solitary
Obedient
Worry
Helpful
Fidgety
One friend
Fights
Unhappy
Like
Distract
Nervous
Kind

Lies
Bullied
Volunteer
Thinks
Steals
Gets on
Fears
Tasks
Percent of total variance (rotated)

0.873

0.854

0.867

0.802

0.854

16.37%

0.444
0.873
0.844
0.498

0.884

0.859
0.779
0.851
0.879

0.905
0.807
0.897
0.866
0.610

0.847
0.533
0.807

0.853
0.943
0.863
16.18%  15.97%

15.43% 9.51%

Notes: SDQ, Strengths and Difficulties Questionnaire, N==102 adolescents
*Rotated loadings < 0.40 not included in this table

Factor 2 is a hyperactivity factor that loads highly
on restlessness, squirmy and fidgety, easily
distracted, ability to complete tasks and think
things through. Factor 3 is an emotional factor
with items loading on somatic complains,
worrying, unhappy, nervous and having many
fears. Factor 4 is a peer problem factor with
items loading on solitary play, being generally
liked, having a good friend, bullying and getting
on better with adults. Factor 5 is a pro-social
factor that loads highly on being considerate,
shares things, helpful, kind and volunteers to
help.

4. DISCUSSION

The Strengths and Difficulties Questionnaire

(SDQ) demonstrated good psychometric
properties in the current study, against the
Schedule  for  Affective  Disorders and

Schizophrenia for school age children (K-SADS)
which was used as the gold standard. The
results of this study showed that the internal
consistency of the SDQ was good with a
Cronbach’s alpha of 0.82, comparing favourably

with previous studies [15]. In a study by
Goodman, the author of the SDQ, in which
10,438 children in Britain were surveyed, 3
versions of the SDQ were used [15]. The results
obtained showed that the internal consistency of
the SDQ, a measure of how the individual items
are related to each other, was generally
satisfactory with a Cronbach alpha of 0.73 [15].
However, the Cronbach’s alpha obtained in the
current study is higher than that found in a Dutch
study in which 562 children and adolescents in
mainstream schools completed the self-reported
version of the screening questionnaire and a
Cronbach’s alpha of 0.64 was obtained
[16]. Similarly, in a two-stage design study in
Iran, the teachers and parents’ versions of the
SDQ were completed for 600 children aged
between 6 and 12 years in the first stage [17]. In
the second stage of the study, 52 children who
scored either above or below the cut-off point
reported by the originator of the SDQ
were administered the K-SADS. A Cronbach’s
alpha of 0.73 and 0.69 were obtained for the
parents’ and teachers’ version of the SDQ
respectively [16].
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Fig. 1. Receiver Operating Characteristics
(ROC) curve for the SDQ

In this present study, a cut—off point of 14 best
discriminated between cases and non cases. At
this optimal threshold, sensitivity was 0.84 and
specificity was 0.88 with a misclassification rate
of 0.19. This cut-off point is lower than the cut-off
point of 16 reported by the originator of the
guestionnaire (Goodman et al. 1998) on English
adolescents. It has been reported that several
factors may influence the establishment of an
optimal threshold for a screening instrument.
These factors include sample characteristics
such as age, sex, clinical state, mode of
selection; the diagnostic criteria, structure of the
diagnostic interview and the cultural importance
of items on the questionnaire [14]. The age range
of adolescents (13-16 years) in this study was
not much different from the age range of
adolescents (11-16 years) studied in the original
validation study of the instrument. However, the
study setting, the clinical state and the diagnostic
criteria were different. In the original validation
study, the self-report version of the (SDQ) was
administered to two samples of 11-16 year olds:
83 young people in the community and 116
young people attending a mental health clinic in
the United Kingdom (Goodman et al. 1998). The
authors found that the best discrimination
between clinic and non clinic adolescents was a
total score of 16 or more. In contrast, the current
study involved the screening of adolescents aged
13 to 16 years attending a mainstream school
and all the adolescents in the first stage were

interviewed using the K-SADS to make specific
diagnosis. In the original validation study, over
50% of the children were attending a mental
health clinic [17]. It is likely that the sample
population had higher level of psychopathology;
therefore, a higher cut-off point was required to
discriminate between cases and non-cases.
Adolescents in a mainstream school would have
less severe psychopathology, as a result; there
will be greater overlapping of scores, requiring
lower cut-off scores.

However, it has been observed that the cut-off
points of the SDQ vary across different countries
[18]. One possible explanation for these
variations might be that most of these studies
were done mainly in Europe where cut-off scores
were reportedly higher [16]. A study that
compared the results from different studies on
the SDQ in southern European countries such as
Italy, Spain, Portugal, Croatia and France, found
that the scores varied among these countries
[18]. Despite these variations, the studies still
reported higher scores when compared with
studies from other parts of the world [18]. This
observation might be due to cross-cultural issues
associated with the psychometric properties of
rating scales [16], and the different meanings of
mental health problems in different cultures.
Another explanation for the varying cut-off points
is that the age range of the participants differed
across the different studies [19]. Younger
children have been reported to be more impaired
on various SDQ scales than older children [19].
An observation in the current study that might
also explain the low cut off is that some items on
the questionnaire were consistently not
responded to by the participants. Examples
include items such as “Do you steal from home,
school or elsewhere”, “Do you often lie or cheat”.
These are externalizing symptoms, and it has
been reported that children and adolescents are
more likely to report internalising symptoms
rather than externalising symptoms [20,21].
Parents and caregivers are better at reporting
externalising symptoms. It is important to note
that studies in Nigeria that examined
psychometric properties of other screening
instruments have reported lower cut-off scores
compared to studies in the western world. For
example, a study that compared the Child
Behavioural Checklist (CBQ) and the Reporting
Questionnaire for children in a two stage design
among children in a primary health care setting,
found an optimal threshold that was 6 scores
lower than the optimal threshold established by
the originator of the CBQ [14]. This finding of
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reporting lower cut-off on the CBQ had
also been replicated in llorin, North central
Nigeria [22].

The factor analysis done in this study confirmed
the original five-factor hypothesis of the SDQ by
the original author (Goodman, 2001). Several
studies have supported the five-factor analysis
[23-28]. However it is important to note that in the
present study, the items on the pro-social scale
has the lowest scores, this might be due to socio-
cultural peculiarities of the setting where the
study was conducted. For example, “I share
readily with others”, is an item on this scale. This
might not be an appropriate measure of positive
social skill because most children in Nigeria are
taught not to accept gifts from people other than
their parents or close relatives this in turn affect
their sharing habit, therefore sharing readily
might not be seen as a pro-social skill. Concepts
like appropriate greeting gestures and courtesy
for example, prostrating by males and
kneeling by females towards older people
and caring for the elderly people are likely to be
more appropriate as pro-social skills in this
setting.

A limitation of the study is the fact that the report
were from the adolescents, therefore they might
have underreported some of the symptoms. It
has been reported that children and adolescents
are more likely to report internalising symptoms
rather than externalising symptoms. A way
forward will be to employ a multi-informant
approach involving the adolescents, parents and
teachers in future studies.

5. CONCLUSIONS

The results of the present study demonstrate that
the SDQ has good psychometric properties.
Furthermore, the brevity, self-report design and
ease of administration of the instrument without
the requirement of any rigorous training or
expertise makes it invaluable in a resource-
constrained setting like Nigeria, where there is a
dearth of mental health professionals. However,
cultural consideration and input might improve its
use in this setting.
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