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Abstract
Background: The Strengths and Difficulties Questionnaire (SDQ), is a brief behavioral screening tool, widely used for assessing
mental health problems in adolescents. The present study evaluated the psychometric properties of the Persian version of the
self-report SDQ (P-SDQ) in Iranian young adolescents.

Methods: In this cross-sectional study, 244 young adolescents participated from 4 different geographic regions of Tehran and
completed the questionnaire. The reliability of P-SDQ scores was determined by Cronbach’s alpha coe�cient. The face validity
was assessed qualitatively. The construct validity of the test scores was evaluated by Con�rmatory Factor Analysis (CFA).

Results: The internal consistency of P-SDQ scores was con�rmed for all subscales (alpha values ranged from 0.62 to 0.69) and
the whole questionnaire (alpha=0.80), except for the peer relationship problems subscale scores (alpha=0.45). CFA supported a
�ve-factor structure in the �rst order (relating the items to the subscales), except for the peer relationship problems subscale,
and a one-factor structure in the second order (relating the subscales to the whole SDQ), except for the peer relationship
problems subscale. In addition, the results of CFA revealed that the peer relationship problems subscale was showed; item-scale
relations were signi�cant in all subscales, except for the peer relationship problems subscale.

Conclusions: The obtained results supported t desirable reliability and validity for all P-SDQ subscale scores and the overall
score, except for the peer relationship problems subscale. It seems that the peer relationship problems subscale of the P-SDQ
requires further modi�cations prior to being considered as appropriate for assessing mental health in Iranian young
adolescents.

Introduction
Psychosocial problems such as behavioral and emotional complications are highly prevalent in children and adolescents [1–3].
Studies have demonstrated that approximately 3%-18% of children and about 10–25% of adolescents suffer from
psychopathological problems [1–5]. Although no comprehensive study has investigated the prevalence of psychosocial
problems in Iran, its frequency has been reported to be 6.4–17.9% in adolescents [6–10]. Mohammadi et al. (2013) assessed the
prevalence of psychological problems in adolescents (11- to 17-year-olds) in 5 provinces of Iran using the Strengths and
Di�culties Questionnaire (SDQ), which was reported equal to 7.6–28.4% [11].

Despite relatively high prevalence rates of mental health problems, only a limited number of people suffering mental health
problems seek mental health services at psychiatrist or psychologist o�ces and clinics. Furthermore, many mental health
problems show subtle signs at earlier ages and may be missed or overseen without valid and reliable screening or diagnostic
tools. Therefore, access to an instrument for detecting and measuring emotional and behavioral problems, especially in children
and adolescents, is extremely important and necessary [12, 13] for early detection and early intervention purposes. It can also be
helpful to clinicians in treatment planning [14, 15] and in estimating treatment outcomes.

SDQ is considered as an important screening instrument for child and adolescent psychiatric disorders in different countries
[16–18]. SDQ scores have shown correlation with other measures of psychopathology in a signi�cant way [19]. The early
detection of the signs of psychosocial or socio-emotional developmental delays and disorders, followed by early intervention,
along with paying attention to the early stages of development is important. Such actions can provide remarkable bene�ts with
respect to mental health, overall wellbeing, and general child development. Valid and reliable screening instruments are
necessary for the early detection of subtle developmental delays which are hardly recognizable otherwise.

The SDQ is a relatively short and user-friendly screening instrument. It is among the most widely applied tools for detecting the
signs of emotional and behavioral disorders (“di�culties”), as well as assessing prosocial behaviors (“strengths”) in children
aged 3–16 years [12, 17, 20]. This instrument was originally developed based on Rutter’s questionnaires and was later updated
by Goodman, who added some items to the concentration, peer relationship problems, and prosocial behavior subscales of it.
The improved questionnaire may be used on many children, particularly if focusing on children's strengths and weaknesses
increases parental compliance [12, 21]. The “self-report”, “teacher-report” and “parent-report” versions of the SDQ are available.
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Adolescents aged 11–16 years and the parents and teachers of children aged 3 to 16 years, can complete the above-mentioned
questionnaires, respectively, and report the di�culties and strengths. Previous studies have suggested that all three versions of
the questionnaire are acceptable, reliable and valid [15, 20, 22–24]. The SDQ has 5 subscales, including emotional symptoms,
conduct problems, hyperactivity/inattention, peer relationship problems, and prosocial behavior. Each of these subscales
consists of 5 items. The �rst 4 subscales provide a “total di�culties” score, whereas the prosocial behavior scale independently
re�ects information on strengths. The SDQ has 5 subscales; 4 of which assess “di�culties”, as follows: emotional symptoms
(e.g., fears), conduct problems (e.g., lies or cheats), hyperactivity/inattention (e.g., restlessness, hyperactivity), and peer
relationship problems (e.g., picked on or bullied by other children). One subscale assesses prosocial behavior or “strengths” (e.g.,
being considerate of others’ feelings). Several studies have supported the 5-factor solution for the SDQ structure [25–30] and
many others have not [27, 29, 31–33]However, the tool is still being used in the 5-subscale form by many researchers and
clinicians worldwide. Scoring is based on the guideline provided at the SDQ website [34]. The total “di�culties”’ score is
determined by computing the sum of scores acquired in the 4 related subscales. The obtainable minimum and maximum total
scores for the “di�culties” sections are 0 and 40, respectively. For each of the 5 scales, the score can range from 0 to 10 if all
items are completed [34]. Higher achieved scores in the 4 subscales assessing “di�culties” indicate the higher levels of
di�culties, and worse emotional symptoms and behavioral status, consequently. Moreover, in the prosocial behavior subscale,
higher scores indicate the higher levels of strengths or better emotional and behavioral symptoms. The SDQ has been translated
into more than 40 languages and applied to assess the behavioral disorders in children and adolescents in various countries
around the world [17, 19, 20, 22, 24, 35–37].

Although there have been previous attempts to validate the Persian self-report version of the SDQ in the Iranian population in
two different studies conducted by Alavi et al [38] and Ghanizadeh et al. [39], some short-comings or differences regarding the
methodology and implementation strategies, as well as statistical methods, brought about the need to reassess the
psychometric properties of this tool once again in a representative sample of healthy Iranian young adolescents using sound
methodology and statistical analyses, in order to provide newer and trustworthy results. For example, although Alavi et al.
conducted their study on a large population of adolescents in Tehran city, recruited from 22 clusters, there are ambiguities
regarding the sampling method. We do not know whether adolescents were recruited from their homes or from other settings,
and if the former is true, which is the most likely possibility, how was it possible to acquire the informed consent of parents and
adolescents themselves and to complete the questionnaire, all in a one-and-�rst-time visit at the door? In addition, examiners
were employed for completing a questionnaire which was supposed to be a self-report questionnaire. This may have caused
under-reporting of “problems” as well as over-reporting of “pro-social behavior” by the adolescents at the presence of a stranger
at the door, asking for prompt replies to sometimes-uneasy questions regarding their behaviors. Moreover, the psychometric
evaluation of this tool by Alavi et al. has been limited to assessing the Cronbach’s alpha coe�cient, Pearson’s coe�cient for the
correlation between each subscale score with the total score, as well as comparing the 90th percentile cut-off point with that of
Goodman’s study. In addition, regardless of the possible methodological shortcomings and differences between Alavi’s study
and the present study, Alavi’s study was conducted in the year 2007 (and reported in the year 2009), when Iran had a population
of 70 million people, 20% of which were under 20 years old. It is noteworthy that the Iranian population in the year 2015 (the
year the latest Census was carried out in Iran) has risen to 80 million, with 45% under 20, and as Alavi et al. have correctly stated
themselves (29), the “rapid pace of cultural changes in Iran and the ongoing shifts in the socio-cultural behaviors” raise the need
for re-evaluation of the validity and reliability of the scores of a tool such as the SDQ, which is supposed to assess such
behaviors in the ever-changing young adolescent population in Iran.

In the study conducted by Ghanizadeh et al., the target population was children and adolescents living in Shiraz city. Shiraz city
is an important Iranian city in terms of historical as well as artistic roots. However, the population living in Shiraz is about 0.35
of that living in Tehran, Moreover, it is not comparable to Tehran city in terms of cultural diversity which is a dominant
characteristic of Tehran due to the rather high rate of on-going migration to it from other cities and villages, which makes Tehran
a miniature re�ection of almost all the different socio-economic and cultural diversities present in the country. In addition,
Ghanizadeh’s study was reported in 2007 and conducted earlier, which has not been mentioned in the article. So, just like Alavi’s
study, the results are di�cult to be trusted and relied on after more than 12 years.
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In terms of methodology, there are also short-comings in Ghanizadeh’s study. The population recruited from schools was only
those in primary schools, that is, those under 11 years old. Among 330 adolescents aged 11 to 18 years who participated in the
study, 155 (almost half) were recruited from only one psychiatric clinic, with no reported criteria excluding those with diagnosed
psychopathologies. The authors have themselves acknowledged this limitation. It has not been clearly stated how and where
the rest of this age group were recruited. Thus, this adolescent population is far from representative of normal Iranian
adolescents.

Moreover, in statistical terms, the Cronbach’s alpha coe�cient and the correlation between items and subscale scores were the
only psychometric analyses for which data was reported. The authors have claimed that EFA as well as CFA have been
performed, resulting in a 3-factor solution for the tool, however data in terms of relevant tables, graphs or diagrams have not
been provided.

So an urgent need for conducting another study aiming at determining the psychometric properties of the Persian self-report
version of the SDQ was felt. In conducting the study, we aimed to answer three questions: (1) Are the scores of the Persian
version of the SDQ (P-SDQ) reliable (in terms of internal consistency assessed by the Cronbach’s alpha coe�cient) in the
present Iranian young adolescent population? (2) Are all sub-scale scores of the P-SDQ reliable and have the best �t? (3) Are P-
SDQ scores valid according to Con�rmatory Factor Analysis (CFA)?

Methods

Study design and setting
In the present cross-sectional study, young adolescents aged 11 to 14 years were selected by a multistage randomized cluster
sampling method in Tehran City, Iran, from June to September 2018. Tehran is a multicultural megacity, with migrants from all
over the country. To include various cultural and socio-economic classes, sampling was performed in 4 geographic regions
(north, south, east and west) of Tehran, serving as different sampling strata. Sample size in each region was calculated
proportional to its population size. In each region, schools, coffee shops, cinemas, sports clubs, parks, libraries, and internet
cafes were randomly selected and samples included both genders.

Participants
We only included healthy young adolescents, and participants with gross or previously diagnosed mental disorders were
excluded from the study. For this purpose, we asked the adolescent and his/her mother whether he/she had a history of
psychiatric hospitalization, taking psychiatric medications or being under the supervision of a psychiatrist, and if so, he/she was
excluded from the study

Initially, 254 young adolescents aged 11–14 years who met the inclusion criteria were recruited, of which 244 (114 boys and 130
girls) participated in this study (response rate = 97.2%) and were accounted for in the �nal analysis. Almost all 10 adolescents
who dropped out of the study were those who had not completed their questionnaire thoroughly and who were not accessible,
thereafter. So, in case any missing data occurred which could not be compensated for by accessing the adolescent or his
mother, the adolescent was excluded from the study.

Measurement
In this study, the scores of the Persian self-report version of the SDQ (P-SDQ) were meant to be validated in young Iranian
adolescents.

Study size
We calculated the sample size considering 95% con�dence (alpha = 0.05), a power of 0.8, an expected RMSEA = 0.08 utilizing
STATISTICA 12 software in power analysis in SEM procedure, which resulted in 206 samples.
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The aim of the study was explained and clari�ed for the parents and young adolescents, in person or by phone, prior to
conducting the research. The consent form was obtained from the study participants at the �rst visit. The researcher tried to
improve young adolescents’ compliance by providing correct answers to the questions of the questionnaire, as well as
establishing proper communication with them. Then, the self-report P-SDQ was delivered to the study participants’ homes, where
they were supposed to be completed by the young adolescents themselves. To ensure the correct completion of questionnaires,
the researcher contacted the students. The researcher’s contact number was also provided to the young adolescents in case of
any questions or ambiguity in completing the questionnaire. The study participants who failed to complete the questionnaires or
discontinued participating were excluded from the study.

In addition to answers to the P-SDQ questions, some demographic data including gender, age, and the region of residence,
parental education, and occupation were also obtained. Prior to beginning the �eldwork, the face validity of the Persian self-
report version of the SDQ (P-SDQ) was evaluated qualitatively. In this qualitative evaluation, SDQ was completed by 20 young
adolescents recruited by convenience sampling method from 4 different regions in Tehran. The same inclusion and exclusion
criteria as the main study were employed for these samples. Each participant was asked to complete the questionnaire, with the
researcher directly observing his reactions to each question. The young adolescents were informed that this was a face
validation stage and that they were required to report any di�culties in understanding and replying to questions, as well as any
ambiguities and non-relevancies, non-applications or cultural discrepancies

Statistical methods
The total “di�culties” score of the SDQ was computed by summing the scores acquired from the 4 “di�culties” subscales.
(Emotional symptoms, conduct problems, hyperactivity/inattention, peer relationship problems). The data were presented as
mean ± SD. For numeric and categorical variables, the data were summarized by mean ± SD and frequency (percentage),
respectively.

Cronbach’s alpha coe�cient and Intraclass Correlation Coe�cient (ICC) were determined to assess the internal consistency and
reliability of the scale scores, respectively. Cronbach’s alpha coe�cient of ≥ 0.70 was considered as acceptable, 0.60–0.70 as a
medium, 0.50–0.60 as poor, and the values of < 0.50 were considered as unacceptable [40].

Construct validity was assessed using Con�rmatory Factor Analysis (CFA) by the method of weighted least squares with a
weighted asymptomatic covariance matrix. Fit indices and reasonable values of these indices for CFA were considered as χ2/df 
< 5, Root Mean Square Error of Approximation (RMSEA) as < 0.08, and Comparative Fit Index (CFI), Goodness of Fit Index (GFI),
and Adjusted Goodness of Fit Index (AGFI) as > 0.9 [41].

Data analysis was performed using SPSS and AMOS24 for CFA. P < 0.05 were considered as statistically signi�cant.

Results
In conducting this research we had three questions in mind: (1) Are the P-SDQ scores reliable (in terms of internal consistency
assessed by the Cronbach’s alpha coe�cient)? (2) Are all sub-scale scores of the P-SDQ reliable and have the best �t? (3) Are P-
SDQ scores valid according to Con�rmatory Factor Analysis (CFA)?

Participants’ Demographic characteristics
A total of 254 11–14 year-old adolescents were recruited, of whom 244 (114 boys and 130 girls) completed the questionnaires
(response rate=%97.2) As shown in Table 1, the sample included more girls (57.48%) than boys, and 13 year-olds constituted a
larger portion of the sample (29.91%) than other age groups. Also, the highest percentages of mothers’ and fathers’ education
belonged to the high school diploma level and the least percentage of mothers and fathers were illiterate.
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Table 1
Demographic characteristics of adolescents participating in the study

Variable   Frequency (Percent)

Girls Boys Total

Sex 140 (57.37) 104 (42,62) 244 (100)

Age (Years) 11–12 32 (13.11) 26 (10.65) 58 (23.77)

12–13 30 (12.29) 26 (10.65) 56 (22.95)

13–14 40 (16.39) 33 (13.52) 73 (29.91)

14–15 38 (15.57) 19 (7.78) 57 (23.36)

Mother’s Education Illiterate 7(2.75) 244(100)

Elementary 58(22.83)

High School Diploma 120(47.24)

College 59(24.18)

Father’s Education Illiterate 4(1.57) 244(100)

Elementary 65(25.59)

High School Diploma 103(40.55)

College 13(5.32)

Reliability
As per Table 2, the Cronbach’s alpha coe�cient for the total score of the 4 “di�culties” subscales of the SDQ was 0.79 which
indicates its adequate internal consistency (≥ 0.7). For all 4 subscale scores, alpha coe�cients ranged from a minimum of 0.45
(peer relationship problems) to a maximum of 0.69 (emotional symptoms). The Cronbach’s alpha coe�cient for the prosocial
behavior subscale score was 0.69. Moreover, internal consistency reliability of the scores ranged from a minimum of 0.29 (peer
relationship problems score) to a maximum of 0.42 (emotional symptoms score). In additionally we calculated the omega by
JASP software (https://jasp-stats.org/download/) to get better consistency values.

Table 2
Reliability (Cronbach’s alpha and inter-item correlations) Coe�cients for SDQ Scores in a

Community Sample of Iranian Adolescents

SDQ scales N of items Cronbach's alpha (n = 251) Inter-item correlations

Emotional symptoms 5 0.696 415

conduct problems 5 0.656 373

Hyperactivity-inattention 5 0.621 384

Peer relationship problems 5 0.449 290

Total di�culties 20 0.799 148

Prosocial behavior 5 0.687 393

Similar to Cronbach’s alpha coe�cient the McDonald’s omega coe�cient for the total score of the 4 “di�culties” subscales of
the SDQ was 0.798 which indicates its adequate internal consistency (≥ 0.7) (Table 3)
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Table 3
Scale Reliability Statistics by McDonald's

  McDonald's ω

Conduct problems Scale 0.533

Emotional symptoms Scale 0.625

Hyperactivity Scale 0.527

Peer relationship problems scale 0.366

Prosocial behavior Scale 0.658

Total 0.798

Note. Of the observations, 244 were used, 0 were excluded listwise, and 244 were provided.

Validity
The validity of SDQ scores was determined via face validity and content validity.

Face validity
Since no problems were encountered in completing the questionnaire by the 20 young adolescents who participated in this part
of the study, in terms of understanding the meaning of the questions, as well as the relevancy and cultural application and
appropriateness of the proposed issues, no changes were required and applied to the wordings and content of the questionnaire,
and so the face validity of the tool was veri�ed.

Construct validity

Con�rmatory Factor Analysis (CFA)
To verify that the categories de�ned in the questionnaire have su�cient adequacy, CFA was performed.

The goodness of �t of the model

Con�rmatory factor analyses for the factor structure of P-SDQ

Fitting indexes
Second order CFA supported a �ve-factor structure in the �rst order (relating the items to the sub-scales except for the peer
relationship problems subscale) and one-factor structure in the second order (relating the subscales to the whole SDQ, except
for the peer relationship problems subscale) (Chi-squared/df = 2.43 < 5; SRMR = 0.042 < 0.08, GFI = 0.945 > 0.90, AGFI = 0.912 > 
0.90, NFI = 0.0903 > 0.90, NNFI = 0.907 > 0.90, RFI = 0.944 > 0.90, IFI = 0.955 > 0.90, CFI = 0.949 > 0.90) (Table 4).
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Table 4
Fitting Indexes

Model χ2 df P χ2/df RMR GFI AGFI NFI RFI IFI NNFI CFI RMSEA
(95%
CI)

Measurement 634.66 271 < 
0.001

2.34 .042 .949 .912 .903 .944 .955 .907 .945 0.062
(0.054 ;
0.070)

χ2, chi-square; df, degrees of freedom; χ2/df, normed chi-square; RMR: Root Mean R; GFI: Goodness of Fit Index; AGFI:
Adjusted Goodness of Fit Index; RMSEA, root mean square error of approximation; NFI: Normed Fit Index; RFI: Relative Fit
Index; IFI: Incremental Fit Index; NNFI: Non-Normed Fit Index; CFI, comparative

Conceptual measurement model
The conceptual model of the relationship between items and subscales of the SDQ is shown in Fig. 1.

Path diagram with standard coe�cients for the SDQ
The standard coe�cients of CFA for this questionnaire are demonstrated in Fig. 1.

Assessing the signi�cance of coe�cients of CFA
Based on Table 5, the CFA coe�cients were signi�cant for the 4 subscales including conduct problems, emotional problems,
hyperactivity, and prosocial behavior subscales (P < 0.05), and insigni�cant for the peer relationship problems subscale (P > 
0.05).
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Table 5
The Signi�cance of the Model’s Coe�cients

      Estimate S.E. C.R. Standardized
Estimate

P

Conduct problems <--
-

SDQ 1.000     1.000  

Prosocial behavior <--
-

SDQ .663 .149 4.449 1.000 < 
0.001

Emotional symptoms <--
-

SDQ .831 .185 4.484 1.000 < 
0.001

Hyperactivity <--
-

SDQ .748 .180 4.151 1.000 < 
0.001

Peer relationship
problems

<--
-

SDQ .282 .175 1.614 1.000 .107

Conduct problems 1 <--
-

Conduct problems 1.000     .428  

Conduct problems 2 <--
-

Conduct problems .686 .181 3.780 .307 < 
0.001

Conduct problems 3 <--
-

Conduct problems .950 .183 5.206 .509 < 
0.001

Conduct problems 4 <--
-

Conduct problems 1.255 .223 5.626 .602 < 
0.001

Conduct problems 5 <--
-

Conduct problems .447 .175 2.554 .191 .011

Emotional symptoms 1 <--
-

Emotional symptoms 1.000     .393  

Emotional symptoms 2 <--
-

Emotional symptoms 1.053 .269 3.913 .341 < 
0.001

Emotional symptoms 3 <--
-

Emotional symptoms 1.221 .263 4.633 .456 < 
0.001

Emotional symptoms 4 <--
-

Emotional symptoms .937 .240 3.908 .340 < 
0.001

Emotional symptoms 5 <--
-

Emotional symptoms .836 .232 3.597 .301 < 
0.001

Hyperactivity5 <--
-

Hyperactivity 1.000     .352  

Hyperactivity4 <--
-

Hyperactivity 1.326 .268 4.946 .452 < 
0.001

Hyperactivity3 <--
-

Hyperactivity 1.204 .308 3.906 .379 < 
0.001

Hyperactivity2 <--
-

Hyperactivity .908 .311 2.925 .268 .003

Hyperactivity1 <--
-

Hyperactivity 1.568 .358 4.378 .485 < 
0.001

Prosocial behavior 1 <--
-

Prosocial behavior 1.000     .388  
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      Estimate S.E. C.R. Standardized
Estimate

P

Prosocial behavior 2 <--
-

Prosocial behavior 1.039 .276 3.765 .324 < 
0.001

Prosocial behavior 3 <--
-

Prosocial behavior 1.379 .305 4.518 .441 < 
0.001

Prosocial behavior 4 <--
-

Prosocial behavior 1.358 .301 4.510 .440 < 
0.001

Prosocial behavior 5 <--
-

Prosocial behavior .753 .255 2.956 .233 .003

Peer relationship
problems 5

<--
-

Peer relationship
problems

1.000     .116  

Peer relationship
problems 4

<--
-

Peer relationship
problems

2.680 1.685 1.591 .360 .112

Peer relationship
problems 3

<--
-

Peer relationship
problems

3.275 2.030 1.613 .426 .107

Peer relationship
problems 2

<--
-

Peer relationship
problems

1.592 1.118 1.424 .191 .154

Peer relationship
problems 1

<--
-

Peer relationship
problems

3.616 2.250 1.607 .405 .108

Assessing the signi�cance of correlation between the factors
Based on Table 6, all relations between the subscales were signi�cant (P < 0.05), except for the relations between the peer
relationship problems subscale and all other 4 subscales, which were insigni�cant (P > 0.05).
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Table 6
Signi�cance of the Correlation between the Questionnaire’s Subscales

correlation P-
value

Test
index

S.E. Standard
coe�cient

coe�cient

Emotional symptoms <--
>

Conduct problems .001 3.961 .017 .690 .067

Hyperactivity <--
>

Conduct problems .001 3.649 .019 .929 .068

Prosocial behavior l <--
>

Conduct problems .001 -3.870 .013 − .550 − .050

Hyperactivity <--
>

Emotional
symptoms

.001 3.332 .013 .713 .045

Prosocial behavior <--
>

Emotional
symptoms

.018 -2.362 .009 − .265 − .021

Prosocial behavior <--
>

Hyperactivity .002 -3.033 .009 − .472 − .028

Peer relationship
problems

<--
>

conduct problems .131 a 1.512 a .016
a

1.048 .024 a

Peer relationship
problems

<--
>

Emotional
symptoms

.131 a 1.509 a .014
a

.999 .022 a

Peer relationship
problems

<--
>

Hyperactivity .147 a 1.451 a .009
a

.867 .013 a

Peer relationship
problems

<--
>

Social .133 a -1.504 a .010
a

− .864 − .016 a

a: There is no signi�cance

Discussion
The present study investigated the psychometric properties of SDQ in a population-based sample of Iranian young adolescents
living in Tehran. The obtained results demonstrated desirable reliability and validity for the scores of the Persian version of the
self-report SDQ, except for the peer relationship problems subscale, which was somehow problematic. The Cronbach’s alpha
coe�cient for the peer relationship problems subscale score was also identi�ed to be below the satisfactory level in the present
study.

Our �nding is in line with previous studies [39, 42]. Ghanizadeh et al. (2007) assessed the psychometric properties of the
parent’s, teacher’s and adolescent’s versions of the SDQ in an Iranian 3-18-year-old population. Desirable internal consistencies
were found for the scores of the self-report version of SDQ (α = 0.628 except for the prosocial behavior and peer relationship
problems subscales. Koskelainen et al. (2001) studied psychometric properties of the self-report version of the SDQ) among
Finnish 13- to 17-year-old adolescents. Internal consistency alpha of the peer problems scale score was low (α = 0.53).

So, it seems likely that there are some intrinsic and inherent issues regarding the “peer relationship problems” subscale of the
SDQ, or maybe at least regarding the Persian version of the subscale, which the original authors have provided as the approved
translated version on their website and which was used in the present study. Anyway, this seems to be an issue that the original
authors need to be concerned with and try to overcome. Also, it is always possible that cultural and language differences
between different communities bring out some misunderstandings, as well as some limitations in responding to some
questions and in expressing feelings.



Page 12/16

Our �ndings (except for peer relationship problems subscale) were consistent with those of previous studies assessing the
reliability and validity of SDQ scores [17, 19, 20, 22, 35–37]. In Netherlands, Theunissen et al. (2019) assessed the psychometric
properties of the self-report version of SDQ in 13- to 14-year-old Dutch adolescents. It was recognized as a valid and reliable tool
with Cronbach's alpha coe�cient of 0.75 for the detection of emotional and behavioral problems in adolescents [37].

The factor analyses do not quite support all of the suggested original factor structures. The present study revealed that factor
analyses support a four-factor model consisting of emotional problems, conduct problems, hyperactivity/inattention, and
prosocial behavior, with the exception of peer relationship problems. These cultural and situational differences may have
affected the evaluation of the psychometric properties of P-SDQ.

Vugteveen et al. (2018) assessed the factor structures of the adolescent and parent versions of SDQ. They reported
measurement invariance in the clinical (n = 4.053) and community (n = 962) samples of Dutch adolescents aged 12 to 17 years.
CFA was performed, as well. Their obtained results suggested the measurement invariance of the presumed �ve-factor structure
for the parent version of SDQ and a six-factor structure for the adolescent version of it. These detections suggest that the
adolescent- and parent-report SDQ scores can be interpreted using community-based standard scores, irrespective of whether
the adolescent has been referred due to mental health problems or not [43].

Dickey and Blumberg reported no prophecy of a �ve-component structure for the parent-reported SDQ in the household
population of the United States. Some items designed to assess conduct problems were more closely related to hyperactivity,
and some items designed to assess peer relationship problems were more strongly correlated with emotional or prosocial
problems. Factor analyses identi�ed a stable three-factor model consisting of externalizing problems, internalizing problems,
and a positive construal factor [44].

Akpa et al.’s estimates of the �t indices con�rmed the structure identi�ed by the second EFA (3-factor oblique model) as the best
model for the sample of adolescents studied[45]. Javier Ortuño-Sierra et al. showed the �ve-factor model as the most
suitable[46]. Andrew Percy performed a con�rmatory factor analysis (CFA) of the SDQ and reported that the �ve-factor solution
was a better �t for the data than a three-factor solution [30, 47]

Janssens et al. (2009) conducted a study in Antwerp, Belgium. They reported that the model with 5 latent variables outlined by
Goodman only �tted moderately well on their studied samples. Moreover, the model with 3 latent variables failed to offer a
better �t, either. The internal consistency of the self-report scale scores was measured equal to 0.62. They achieved the
Cronbach’s alpha coe�cients of 0.72 and 0.75 for the scores of the parent- and teacher-report versions of SDQ, respectively.
This �nding is concordant with our results regarding the self-report version of SDQ. Their study demonstrated a rather lower
internal consistency for the peer relationship problems subscale score (0.39), which is consistent with the �ndings of the present
study (0.44).

Furthermore, a community-based study in Ireland reported many de�ections on the detailed structure of the self-report SDQ both
individually and in connection with the reverse-coded items. CFA suggested that a �ve-factor solution was a better �t for the
data, compared to a three-factor solution. Andrew Percy et al. conducted a study in September 2000 in Northern Ireland. They
concluded that Cronbach’s alpha for the total di�culties subscales scores was reported to be 0.779 (we also obtained
Cronbach’s alpha coe�cient of 0.799 for the total di�culties subscales); thus, it has an acceptable internal consistency.
However, the internal consistency of the hyperactivity subscale score was mild. The internal consistency of the 3 subscales
scores was acceptable; it was less desirable for the two of �ve subscales scores. The total di�culties scores of self-report SDQ
were very similar to those of a previous study in Britain [42, 48–51]. The di�culty with the inverse coded questions in the EFA is
in-line with those reported by other research studies worldwide [49].

The following limitations can be considered for the study: �rst, the study sample consisted of young adolescents with an age
range of 11–14 years, which evidently cannot represent all childhood age ranges. Second, young adolescents in this study were
recruited from a population-based sample of young adolescents living in Tehran. Although Tehran is a megacity comprising of
very diverse socio-cultural, economic and ethnic groups of people who somehow represent the entire country, nonetheless a
nation-wide sample would be preferable. Third, only the self-report version of SDQ was validated in the current study, so the
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other versions of SDQ still need to be validated in future research. Also, other psychometric properties of the Persian self-report
version, such as test-retest reliability and concurrent validity were not addressed in the current study and can be the focus of
future research.

Conclusions:
The Persian version of SDQ has acceptable psychometric properties. The internal consistency of the scores of the self-report
version of SDQ is desirable. Therefore, it is a valid instrument for the detection of emotional and behavioral problems in Iranian
young adolescents ages 11 and 14 years.

However, it seems that the peer relationship problems subscale of the P-SDQ requires further modi�cations prior to being
considered as appropriate for assessing mental health in Iranian young adolescents. Translation revision of the present Persian
version of the tool and its cultural adaptation, especially the “peer relationship problems” subscale, is recommended for future
studies.

List Of Abbreviations
SDQ, Strengths and Di�culties Questionnaire; P-SDQ; Persian version of the self-report SDQ, EFA; Exploratory Factor Analysis,
CFA; Con�rmatory Factor Analysis, ICC; Intraclass Correlation Coe�cient, PAF; Principal Axis Factoring, KMO; Kaiser-Meyer-Olkin,
RMSEA; Root Mean Square Error of Approximation, CFI; Comparative Fit Index, GFI; Goodness of Fit Index, AGFI; Adjusted
Goodness of Fit Index,

Declarations
Ethics approval and consent to participate: All procedures performed in this study were in accordance with the ethical criteria of
the Ethical Committee of the University of Social Welfare and Rehabilitation Sciences and received its approval (Approval ID: 
IR.USWR.REC.1398.008). Written informed consent for participation in the study (participation of adolescents and their parents)
was obtained from mothers. They signi�ed their consent before completion of the questionnaires.  In addition, any of the young
adolescents who were reluctant to participate themselves, were not included, but written consent was not required from the
adolescents themselves.

Availability of data and material: The datasets used and/or analyzed during the current study are available from the
corresponding author on reasonable request.

Consent for publication

Informed consent was obtained from participants for the publication in this manuscript.

Competing interests: The authors declare that they have no con�ict of interest.

It is noteworthy that Professor Farin Soleimani (third author of this article) is a member of the editorial board (Associate Editor)
of the BMC Pediatric Journal.

Funding: This study was funded by a grant from The Iran National Science Foundation (INSF) (Number: 947025111).  The INSF
was not involved in designing the study, data collection, analysis, interpretation and, writing the manuscript.

Authors' contributions: PS: Conception and design; the collection and interpretation of data, drafting the article; MS, FS, SH, and
RV: conception and design, and critically revising the article for important intellectual content; AS: data analysis; MAJ: data
analysis, critically drafting and revising the article for important intellectual content. RV was also responsible for overall
supervision. All Authors read and approved the manuscript.

Acknowledgments: The authors thank all young adolescents and parents who participated in this study.



Page 14/16

References
1. Zwirs BW, Burger H, Schulpen TW, Wiznitzer M, Fedder H, Buitelaar JK: Prevalence of psychiatric disorders among children

of different ethnic origin. Journal of Abnormal Child Psychology 2007, 35(4):556-566.

2. Egger HL, Angold A: Common emotional and behavioral disorders in preschool children: presentation, nosology, and
epidemiology. Journal of Child Psychology and Psychiatry 2006, 47(3-4):313-337.

3. Kieling C, Baker-Henningham H, Belfer M, Conti G, Ertem I, Omigbodun O, Rohde LA, Srinath S, Ulkuer N, Rahman A: Child
and adolescent mental health worldwide: evidence for action. The Lancet 2011, 378(9801):1515-1525.

4. Bourdon KH, Goodman R, Rae DS, Simpson G, Koretz DS: The Strengths and Di�culties Questionnaire: U.S. normative data
and psychometric properties. Journal of the American Academy of Child & Adolescent Psychiatry 2005, 44(6):557-564.

5. Costello EJ, Mustillo S, Erkanli A, Keeler G, Angold A: Prevalence and development of psychiatric disorders in childhood and
adolescence. Archives Of General Psychiatry 2003, 60(8):837-844.

�. Shahrivar Z, Tehrani-Doost M, Pakbaz B, Rezaie A, Ahmadi F: Normative data and psychometric properties of the parent and
teacher versions of the strengths and di�culties questionnaire (SDQ) in an Iranian community sample. Journal of research
in medical sciences: the o�cial journal of Isfahan University of Medical Sciences 2009, 14(2):69.

7. Tavakkolizadeh j, Bolhari j, Mehryar ah, Dezhkam m: Epidemiology of attention de�cit and disruptive behaviour disorders in
elementary school children of Gonabad town, north east iran (1996-1997). Iranian journal of psychiatry and clinical
psychology 1997, 3(1):40-52.

�. Ghafari Nejad A: Prevalence of Social phobia disorder and related factors among high school students in Kerman. Scienti�c
Journal of Hamadan University of Medical Sciences & Health Services 1998, 8:1-9.

9. Alavi A, Mohammadi MR, Joshaghani N, Mahmoudi-Gharaei J: Frequency of Psychological Disorders amongst Children in
Urban Areas of Tehran. Iranian Journal of Psychiatry 2010, 5(2):55-59.

10. Hebrani P, Abdolahian E, Behdani F, Vosoogh I, Javanbakht A: The prevalence of attention de�cit hyperactivity disorder in
preschool-age children in Mashhad, north-East of Iran. Archives of Iranian Medicine 2007, 10(2):147-151.

11. Mohammadi MR, Arman S, Khoshhal Dastjerdi J, Salmanian M, Ahmadi N, Ghanizadeh A, Alavi A, Malek A, Fathzadeh
Gharibeh H, Moharreri F et al: Psychological problems in Iranian adolescents: application of the self report form of
strengths and di�culties questionnaire. Iranian Journal of Psychiatry 2013, 8(4):152-159.

12. Goodman R: The Strengths and Di�culties Questionnaire: a research note. Journal of Child Psychology and Psychiatry
1997, 38(5):581-586.

13. Lavigne JV, Meyers KM, Feldman M: Systematic Review: Classi�cation Accuracy of Behavioral Screening Measures for Use
in Integrated Primary Care Settings. Journal of Pediatric Psychology 2016, 41(10):1091-1109.

14. Achenbach TM: Diagnosis, assessment, taxonomy, and case formulations. In: Handbook of child psychopathology. edn.:
Springer; 1998: 63-87.

15. Muris P, Meesters C, van den Berg F: The Strengths and Di�culties Questionnaire (SDQ)--further evidence for its reliability
and validity in a community sample of Dutch children and adolescents. European Child & Adolescent Psychiatry 2003,
12(1):1-8.

1�. Goodman R: A modi�ed version of the Rutter parent questionnaire including extra items on children's strengths: a research
note. Journal of Child Psychology and Psychiatry 1994, 35(8):1483-1494.

17. Stone LL, Otten R, Engels RC, Vermulst AA, Janssens JM: Psychometric properties of the parent and teacher versions of the
strengths and di�culties questionnaire for 4- to 12-year-olds: a review. Clinical Child and Family Psychology Review 2010,
13(3):254-274.

1�. Yao S, Zhang C, Zhu X, Jing X, McWhinnie CM, Abela JR: Measuring adolescent psychopathology: psychometric properties
of the self-report strengths and di�culties questionnaire in a sample of Chinese adolescents. Journal of Adolescent Health
2009, 45(1):55-62.

19. Muris P, Meesters C, van den Berg F: The strengths and di�culties questionnaire (SDQ). European child & adolescent
psychiatry 2003, 12(1):1-8.



Page 15/16

20. Yao S, Zhang C, Zhu X, Jing X, McWhinnie CM, Abela JR: Measuring adolescent psychopathology: psychometric properties
of the self-report strengths and di�culties questionnaire in a sample of Chinese adolescents. J Adolesc Health 2009,
45(1):55-62.

21. Goodman R: A modi�ed version of the Rutter parent questionnaire including extra items on children's strengths: a research
note. J Child Psychol Psychiatry 1994, 35(8):1483-1494.

22. Hawes DJ, Dadds MR: Australian Data and Psychometric Properties of the Strengths and Di�culties Questionnaire.
Australian & New Zealand Journal of Psychiatry 2004, 38(8):644-651.

23. Marzocchi GM, Capron C, Di Pietro M, Duran Tauleria E, Duyme M, Frigerio A, Gaspar MF, Hamilton H, Pithon G, Simões A et
al: The use of the Strengths and Di�culties Questionnaire (SDQ) in Southern European countries. European Child &
Adolescent Psychiatry 2004, 13(S2):ii40-ii46.

24. Woerner W, Fleitlich-Bilyk B, Martinussen R, Fletcher J, Cucchiaro G, Dalgalarrondo P, Lui M, Tannock R: The Strengths and
Di�culties Questionnaire overseas: Evaluations and applications of the SDQ beyond Europe. European Child & Adolescent
Psychiatry 2004, 13(S2).

25. d'Acremont M, Van der Linden M: Con�rmatory factor analysis of the Strengths and Di�culties Questionnaire in a
community sample of French-speaking adolescents. European Journal of Psychological Assessment 2008, 24(1):1-8.

2�. Sanne B, Torsheim T, Heiervang E, Stormark KM: The Strengths and Di�culties Questionnaire in the Bergen Child Study: a
conceptually and methodically motivated structural analysis. Psychological assessment 2009, 21(3):352.

27. Ruchkin V, Jones S, Vermeiren R, Schwab-Stone M: The strengths and di�culties questionnaire: The self-report version in
American urban and suburban youth. Psychological Assessment 2008, 20(2):175.

2�. Becker A, Woerner W, Hasselhorn M, Banaschewski T, Rothenberger A: Validation of the parent and teacher SDQ in a clinical
sample. European Child & Adolescent Psychiatry 2004, 13(2):ii11-ii16.

29. Perera S, Thalagala E, Chandrarathna S, Agampodi TC, Nugegoda D, Agampodi SB: Factor structure and normative data of
the Sinhalese version of self reported Strength and Di�culties Questionnaire (SDQ) for adolescents. Ceylon Medical
Journal 2013, 58(2).

30. Ortuno-Sierra J, Chocarro E, Fonseca-Pedrero E, i Riba SS, Muñiz J: The assessment of emotional and behavioural
problems: Internal structure of the Strengths and Di�culties Questionnaire. International Journal of Clinical and Health
Psychology 2015, 15(3):265-273.

31. McCrory C, Layte R: Testing competing models of the Strengths and Di�culties Questionnaire’s (SDQ’s) factor structure for
the parent-informant instrument. Personality and Individual Differences 2012, 52(8):882-887.

32. Glenn S, Cunningham C, Nananidou A, Prasher V, Glenholmes P: Using the strengths and di�culties questionnaire with
adults with Down syndrome. Research in developmental disabilities 2013, 34(10):3343-3351.

33. He J-P, Burstein M, Schmitz A, Merikangas KR: The Strengths and Di�culties Questionnaire (SDQ): the factor structure and
scale validation in US adolescents. Journal of abnormal child psychology 2013, 41(4):583-595.

34. Goodman R: Scoring the Strengths and Di�culties Questionnaire for age 4–17. Zugriff am 2014, 17.

35. Du Y, Kou J, Coghill D: The validity, reliability and normative scores of the parent, teacher and self report versions of the
Strengths and Di�culties Questionnaire in China. Child and Adolescent Psychiatry and Mental Health 2008, 2(1):8.

3�. Matsuishi T, Nagano M, Araki Y, Tanaka Y, Iwasaki M, Yamashita Y, Nagamitsu S, Iizuka C, Ohya T, Shibuya K et al: Scale
properties of the Japanese version of the Strengths and Di�culties Questionnaire (SDQ): a study of infant and school
children in community samples. Brain and Development 2008, 30(6):410-415.

37. Theunissen MHC, de Wolff MS, Reijneveld SA: The Strengths and Di�culties Questionnaire Self-Report: a valid instrument
for the identi�cation of emotional and behavioral problems. academic pediatrics 2019.

3�. Alavi A, Mohammadi M, Mahmoudi J, Tehranidoost M, Shahrivar Z, Saadat S: The Farsi Version of the Strength and
Di�culties Questionnaire Self Report Form: The Normative Data and Scale Properties. Iranian Journal of Child Neurology
2009, 3(1):27-34.



Page 16/16

39. Ghanizadeh A, Izadpanah A, Abdollahi G: Scale Validation of the Strengths and Di�culties Questionnaire in Iranian
Children. Iranian Journal of Psychiatry 2007, 2(2):65-71.

40. Tinsley HE, Brown SD: Handbook of applied multivariate statistics and mathematical modeling: Academic Press; 2000.

41. Bentler PM, Bonett DG: Signi�cance tests and goodness of �t in the analysis of covariance structures. Psychological
bulletin 1980, 88(3):588.

42. Koskelainen M, Sourander A, Vauras M: Self-reported strengths and di�culties in a community sample of Finnish
adolescents. European Child & Adolescent Psychiatry 2001, 10(3):180-185.

43. Vugteveen J, de Bildt A, Serra M, de Wolff MS, Timmerman ME: Psychometric Properties of the Dutch Strengths and
Di�culties Questionnaire (SDQ) in Adolescent Community and Clinical Populations. Assessment
2018:1073191118804082.

44. Dickey WC, Blumberg SJ: Revisiting the factor structure of the strengths and di�culties questionnaire: United States, 2001.
Journal of the American Academy of Child & Adolescent Psychiatry 2004, 43(9):1159-1167.

45. Akpa OM, Afolabi RF, Fowobaje KR: Psychometric properties and Con�rmatory structure of the Strengths and di�culties
questionnaire in a sample of adolescents in Nigeria. International Journal of statistics and Applications 2016, 6(3):145.

4�. Ortuño-Sierra J, Aritio-Solana R, Fonseca-Pedrero E: Mental health di�culties in children and adolescents: The study of the
SDQ in the Spanish National Health Survey 2011–2012. Psychiatry research 2018, 259:236-242.

47. Percy A, McCrystal P, Higgins K: Con�rmatory factor analysis of the adolescent self-report Strengths and Di�culties
Questionnaire. European Journal of Psychological Assessment 2008, 24(1):43-48.

4�. Hawes DJ, Dadds MR: Australian data and psychometric properties of the Strengths and Di�culties Questionnaire.
Australian and New Zealand Journal of Psychiatry 2004, 38(8):644-651.

49. Goodman R: Psychometric properties of the strengths and di�culties questionnaire. Journal of the American Academy of
Child & Adolescent Psychiatry 2001, 40(11):1337-1345.

50. Thabet AA, Stretch D, Vostanis P: Child mental health problems in Arab children: application of the strengths and di�culties
questionnaire. International journal of social psychiatry 2000, 46(4):266-280.

51. Ruchkin V, Koposov R, Schwab‐Stone M: The Strength and Di�culties Questionnaire: scale validation with Russian
adolescents. Journal of Clinical Psychology 2007, 63(9):861-869.

Figures

Figure 1

Conceptual model of the relationship between items and subscales of the SDQ

Figure 2

Path diagram of the SDQ revealing the standardized parameters relating items to SDQ. Footnote: All parameters were
statistically signi�cant (P<0.05).
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