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Abstract
Background
The Strengths and Difficulties Questionnaire (SDQ) is widely used to screen for psychosocial problems among adolescents. As the severity of such problems is known to be related to age and gender, screening could be improved by interpreting SDQ scale scores with age-specific and perhaps gender-specific norms. Up to now, such norms are lacking. The aim of the current study is to present gender-specific and joint normative data per year of age for the Dutch self-reported and parent-reported SDQ versions for use among 12- to 17-year-old adolescents.

Methods
The norm groups for the self-reported and parent-reported SDQ versions consisted of 993 adolescents and 736 parents, respectively, from the general Dutch population. Per SDQ version, both gender-specific norms and joint norms (percentiles and cutoffs) per year of age were calculated through regression-based norming (Rigby in J Roy Stat Soc Ser C 54:507, 2005). Additionally, these norms were compared to the widely used British norms that are neither age-specific nor gender-specific.

Results
By design, gender-specific ‘abnormal’ cutoffs (i.e., cutoffs aimed at identifying max. 10% of the most extremely scoring males and max. 10% of the most extremely scoring females) resulted in about equal percentages of ‘abnormal’ scoring male and female adolescents per SDQ scale. In contrast, joint ‘abnormal’ cutoffs (i.e., cutoffs aimed at identifying max. 10% of the most extremely scoring adolescents) resulted in relatively more male (7.6 to 13.6%, depending on age) than female (3.3 to 8.9%, depending on age) adolescents as scoring ‘abnormal’ on scales measuring externalizing behavior (self-reported and parent-reported SDQ versions), and relatively more female (3.9 to 14.3%, depending on age) than male (1.8 to 6.9%, depending on age) adolescents as scoring ‘abnormal’ on scales measuring internalizing behavior (self-reported SDQ version). In both types of norms, minor age effects were present. Among Dutch adolescents, the British norms yielded detection rates much lower than the expected 10%.

Conclusions
Our findings indicate that detection rates depend on the reference group that is used (British or Dutch general adolescent population; specific gender group or not). The normative data in this paper facilitate the comparison of an adolescent’s scores to different reference groups, and allow for cross-country/cultural comparisons of adolescents’ psychosocial behavior.
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The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s13034-021-00437-8.
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Background
The Strengths and Difficulties Questionnaire (SDQ) [16, 17, 19] is widely used to screen for psychosocial problems among adolescents. The questionnaire is valued for several reasons, among which the availability of SDQ versions for adolescents themselves, their parent(s) and teacher(s), and its focus on both strengths and difficulties, whereas many other questionnaires only focus on problems. The SDQ covers five domains of psychosocial behaviour: emotional difficulties, conduct difficulties, hyperactivity/inattention, social difficulties and prosocial behaviour. The questionnaire is relatively short, especially in comparison to the well-known Child Behavior Checklist (CBCL [1]) and its self-report version the Youth Self Report (YSR [2]) that contain scales measuring similar concepts.
An individual’s SDQ scale scores are typically interpreted using norms based on the general population. For the SDQ, cutoffs based on these norms are typically determined so that the scores of the 10% most extremely scoring individuals (i.e., high on the difficulties scales, low on the prosocial behavior scale) are classified as ‘abnormal’, the scores of the 10% next-to-most-extremely scoring individuals as ‘borderline’, and the rest as ‘normal’ [16]. Thus, the classifications are based on norms corresponding with the 80th and 90th percentiles for the difficulties scales, and the 10th and 20th percentiles for the prosocial behavior scale.
Since its development, norms were published for the original English SDQ and for several translations of its self-reported and parent-reported versions. The use of these versions is supported by ample evidence for their validity for screening purposes [6, 18, 34, 44, 45, 51]. To gain understanding of how useful the norms for these SDQ versions are among adolescents, three aspects are important to consider. The first is the availability of age-specific norms. As severity of psychosocial problems is known to be related to age [10, 12], norms for adolescents should be calculated based on a sample consisting of only adolescents. We found such norms for multiple parent-reported SDQ translations (e.g., Danish [5], Dutch [24], English, USA [20], English, Australia [26], Italian [42], Japanese [29], Swedish [7], and several self-reported SDQ translations (e.g., Danish [5], English, UK [19], Hebrew [23]). Only the norms for the Swedish parent-reported version include norms per year of age (10 to 13 years). These norms show that SDQ scale scores correspond to different percentile ranks across age groups. This suggests that norms per year of age are more appropriate than norms covering larger age ranges.
The second aspect to consider is the national or geographical background of the individuals in the adolescent sample that the norms were based on. For both the parent-reported [5, 7, 24, 42] and the self-reported [5, 19] SDQ versions, the SDQ scale score identified as cutoff for the ‘abnormal’ classification (90th percentile) differed somewhat across language versions, suggesting that norms are potentially of limited use within national, cultural or geographical populations other than the population the norms were determined for.
The third aspect to consider is whether the available norms are gender-specific or not. Gender-specific norms allow for comparing an adolescent’s scores to the scores of other adolescents of the same gender. Applying the ‘abnormal’ cutoffs based on these norms results in identification of the 10% most extremely scoring adolescents per gender group. In contrast, joint norms allow for comparing an adolescent’s scores to those of adolescents in general. Applying the ‘abnormal’ cutoffs based on these norms results in identification of the 10% most extremely scoring adolescents, thereby potentially identifying relatively more males than females for some subscales, and vice versa for others. The preference for either gender-specific or joint norms depends on whether SDQ scales measure the intended strengths and difficulties in the same way among male and female adolescents (i.e., whether measurement invariance holds across gender). Joint norms are more appropriate if measurement invariance holds, and gender-specific norms are if it does not. Note that even when a measurement invariance analysis [28] would yield no evidence against measurement invariance, measurement invariance cannot be ruled out. If all items within a scale have a different meaning for boys than for girls, there is no way to distinguish between lack of measurement invariance and difference in means of latent scores across genders. Underlying this gender-specific versus joint norm preference is a debate about (a) to what extent the DSM-IV [4] and ICD-10 [54] criteria on which the SDQ items were based, are valid for both genders (e.g., SDQ scales were found to be predictive for Attention-Deficit/Hyperactivity Disorder (ADHD) and Autism Spectrum Disorder (ASD) e.g. [6, 16, 49]; for both disorders, the criteria have been identified as being based on male representations of the disorders [3, 13, 30, 52]), (b) how stereotypes affect the accuracy of recognizing and reporting an adolescent’s problem behavior by individuals who are key to referral and diagnostic processes, and (c) who needs to be identified with the help of SDQ scale scores (e.g., do we want to identify adolescents who manage to compensate for their symptoms or not?).
For Dutch adolescents, norms based on an adolescent sample are available for the parent-reported SDQ version only [24]. These norms are neither age-specific nor gender-specific, and they have two additional weaknesses. The first is that the accuracy of these norms may be affected, because the normative sample was potentially not fully representative of the Dutch adolescent population and relatively small (n = 395). Consequently, the resulting cut-off scores may be based on biased norm estimates with substantial uncertainty due to sampling fluctuations. The second weakness of these norms is that they only include norm scores approximately corresponding with the 90th percentile, therewith identifying the ‘abnormal’ category; norms for other categories are lacking. This dichotomization of SDQ scores implies a loss of information, and is arguably less useful for mental healthcare professionals. To better facilitate them, it would be useful to (re)determine norms for the Dutch adolescent-reported and parent-reported SDQ versions. The use of these two versions is supported by ample evidence for their construct validity, including convergent and discriminative [40, 45, 50, 51], and criterion validity [40, 49, 51].
The aim of the current study is to present gender-specific and joint normative data per year of age for the self-reported and parent-reported SDQ versions for use among 12- to 17-year-old Dutch adolescents. We aim to present accurate norms for the Dutch general adolescent population by calculating norms using data from adolescent samples of decent sizes (self-report version: n = 993; parent-report version: n = 736), while accounting for potential sample representativity problems regarding gender, socioeconomic status, and ethnic background. Additionally, the data were interpreted with the widely used British norms and with the published but potentially moderately useful Dutch norms, that are both neither age-specific nor gender-specific.
Methods
Norm groups
SDQ data were collected in three waves at schools for secondary education: (1) in 2009/2010 data were collected from 519 13- to 14-year-old adolescents and their parents (estimated response rate: 50–60%), (2) between 2011 and 2013 from 331 12- to 17-year-olds and their parents (estimated response rate: 70%, see for a more detailed description), and (3) in 2016/2017 from 443 similarly aged adolescents and parents (estimated response rate: 80%). The data from wave one were gathered as part of a large study on the value of screening instruments in Dutch youth mental healthcare [47]. The data from wave two were gathered as part of a prospective cohort study aimed at obtaining evidence on the care chain for Dutch children and adolescents with psychosocial problems [46]. The data from wave three were gathered as part of a norming study of an intelligence test [20]. Respondents were recruited face-to-face or by phone. Informed consent was obtained from all participants’ parents. In case the participants were sixteen years or older, informed consent for participation was obtained from both the participant and their parent.
For 246 of the 1293 adolescents and parents, information was missing on their age, ethnicity (as indicated by the mother’s native country), gender, and/or socioeconomic status (as indicated by the mother’s highest completed level of education). They were excluded from the analyses, as this information was crucial for checking the representativity of the sample. The remaining 1047 adolescents and parents form the norm groups for the self-reported (n = 993) and the parent-reported (n = 736) SDQ versions. Table 1 provides demographic information on these norm groups and, for comparison, on the Dutch population.Table 1Demographic characteristic of the adolescents with available SDQ self-reported data (n = 993), with available SDQ parent-reported data (n = 736), and the Dutch population


	Characteristics
	SDQ informant version
	Dutch populationa

	Self-report
	Parent

	N (%)
	N (%a)
	%

	Gender

	 Male
	466 (46.9)
	345 (46.9)
	49.5

	 Female
	527 (53.1)
	391 (53.1)
	50.5

	Age

	 12
	82 (8.3)
	68 (9.2)
	16.5

	 13
	253 (25.5)
	186 (25.3)
	16.3

	 14
	249 (25.1)
	190 (25.8)
	16.4

	 15
	151 (15.2)
	127 (17.3)
	16.9

	 16
	151 (15.2)
	97 (13.2)
	16.9

	 17
	107 (10.8)
	68 (9.2)
	17.1

	Native country mother

	 The Netherlands
	885 (89.1)
	668 (90.8)
	78.6

	 Other
	108 (10.9)
	68 (9.2)
	21.4

	Educational level mother

	 Low
	238 (24.0)
	163 (22.1)
	23.6

	 Medium
	411 (41.4)
	320 (43.5)
	41.7

	 High
	344 (34.6)
	253 (34.4)
	34.7


SDQ Strengths and Difficulties Questionnaire
athe information on the distributions in the Dutch population was retrieved from Statistics Netherlands [39]



The Strengths and Difficulties Questionnaire
Adolescents and their parents completed official Dutch translations [45] of the self-reported and parent-reported SDQ, respectively. The 25 items of both versions are evenly divided over five scales: one focusing on strengths (prosocial behavior) and four scales focusing on difficulties (emotional, conduct, hyperactivity, and social problems). All difficulties items together form the total difficulties scale [16, 17]. Additionally, the conduct problems and hyperactivity/inattention items together form the externalizing difficulties scale, and the emotional and peer problem items together form the internalizing difficulties scale [15]. All items are rated on a three-point scale (0 = not true, 1 = somewhat true, and 2 = certainly true). Five positively worded items belonging to different SDQ difficulties scales are reverse-coded. High scores on the difficulties scales represent a high degree of difficulties; a high score on the prosocial scale represents a high degree of prosocial behavior.
Statistical analysis
Descriptive statistics and previously existing norms
To characterize the samples of adolescents (males, females, total), mean scale scores and standard deviations were calculated per gender group and without distinguishing between genders. Additionally, we calculated the percentages of adolescents (males, females, total) that were identified as scoring in the ‘abnormal’ range, using previously existing cutoffs. That is, the internationally widely used United Kingdom (UK) [19] cutoffs were applied to the self-reported SDQ scale scores; Dutch [24] and UK [16] cutoffs were applied to the parent-reported SDQ scale scores. Note that the UK cutoffs for the parent-reported version were determined based on a UK sample consisting of both children and adolescents. Because they are not age-specific and from a different country they may be of limited use among adolescents. The Dutch norms for the SDQ parent-reported version were only recently established and such norms for the SDQ self-reported version are still lacking, therefore these UK norms were widely used in the Dutch general adolescent population, and still are.
Norm group representativity
To optimize the accuracy of the SDQ norms that were established, we first ensured the representativity of the norm groups for the different reference populations (adolescents in general, males, and females). This was done by checking and, if necessary, correcting for deviations from the Dutch population regarding the distributions of gender, ethnic background (as indicated by the mother’s native country) and socioeconomic status (as indicated by the mother’s highest completed educational level). Note that possible deviations of the norm group distributions regarding age are irrelevant, because we computed age-specific norms. The information in Table 1 indicates that the norm groups for both SDQ versions were not fully representative of the Dutch population of adolescents regarding gender and ethnic background (no problems were detected for socioeconomic status), with an overrepresentation of females and adolescents with a Dutch background. For calculating the joint norms (i.e., without distinguishing between gender groups), the deviations were corrected for by weighing on ethnic background and gender. For calculating the gender-specific norms, the correction was performed by weighing on ethnic background. The weights used and information on how these weights were established are presented in Additional file 1.
Establishing norms
Norms were determined through regression-based norming performed in R [32], using generalized additive models for location, scale, and shape (GAMLSS) [37], following the strategy as outlined in [41]. Regression-based norming allows us to estimate the population distribution of scores per SDQ scale as a continuous function of age (i.e., without splitting up our norm groups into subgroups with certain intervals of age). We opted for this approach because it allows all data to be used simultaneously to establish norms, instead of norms being calculated separately for each subgroup that may or may not be large enough to sensibly perform the necessary calculations on.
Per SDQ version (adolescent, parent), gender-specific norms and joint norms were calculated for 8 scales (1 strengths scale, 4 difficulties scales, 1 total difficulties scale, 1 externalizing difficulties scale, 1 internalizing difficulties scale). Thus, the analyses were performed for each of the SDQ scales separately, yielding 8 (scales) × 2 (versions) × 3 (types: norms for females, norms for males, joint norms) = 48 norms. Possible scores on the total difficulties scale range from 0 to 40, which can be approximated with a continuous distribution. The population distribution for this scale was estimated using the Box-Cox power exponential (BCPE) distribution [35]. The BCPE distribution has four parameters: µ for the location of the distribution (median), σ for its scale (approximate coefficient of variation), ν for its skewness (degree of symmetry), and τ for its kurtosis (level of ‘peakedness’). The possible scores for the five strengths and difficulties scales (excluding the total difficulties scale) range from 0 to 10, and for the externalizing and internalizing difficulties scales from 0 to 20. These score distributions cannot be reasonably approximated with a continuous distribution. The population distributions for these scales were estimated using the beta binomial (BB) distribution for ordered categorical variables [36]. The BB distribution has two parameters: µ for the location of the distribution (mean) and σ for its scale (approximate coefficient of variation).
In order to calculate the joint norms per year of age (12 through 17), the regression models for all SDQ scales for both SDQ versions included age as predictor for the population distribution parameters (i.e., µ, σ for all scales, and also ν, τ for the total difficulties scale). To consider both linear and more complex associations between age and the distribution parameters, age was included using polynomials. We considered models including polynomials up to degree 6 (i.e., age1, age2, …, age6) for each distribution parameter. Per SDQ scale of both SDQ versions (i.e., 16 scales in total), the model with the polynomials resulting in the smallest Bayes Information Criterion (BIC) [38] value was selected. Their fit to empirical data was assessed through visual inspection of worm plots [8]; if needed the models would have been adapted, but the resulting plots did not warrant any further actions. The selected models were used to calculate the norms per year of age.
For calculating gender-specific norms, the regression models included both age and gender as predictors for the parameters. Age was included using polynomials, in the same way as for the joint norms. Gender was included as factor as it had two possible values (male, female). Models including the interaction between age and gender were considered. For each of the 16 estimated SDQ scales, the estimated model resulting in the smallest BIC value was selected for visual inspection of its fit, and used (if needed after adaptation) for calculating the gender-specific norms per year of age.
Based on the calculated norms, we established cutoffs. That is, we identified ‘abnormal’ SDQ cutoffs to indicate up to 10% of the most extremely scoring adolescents (10th percentile for the prosocial behavior scale and 90th percentile for all other scales), and the ‘borderline’ cutoffs to indicate up to 10% of the next-to-most-extremely scoring adolescents (20th percentile for the prosocial behavior scale and 80th percentile for all other scales). This approach is in line with how the American (USA) [21], the Australian [26], and the Danish [5] norms were determined. In contrast, the Chinese [11], the pre-existing Dutch [24], and the Japanese [29] norms were determined to identify approximately the percentages mentioned above. For the other adolescent norms, we were unable to determine with certainty which of the two approaches were used. Note that the normative data provided in this paper and its corresponding additional files can easily be used to establish cutoffs aimed at approximately identifying ten and twenty percent (or any other percentage) of extremely scoring adolescents.
Scale reliabilities
Per SDQ scale, the reliability of the observed scores was computed using the nonlinear structural equation modelling reliability coefficient [55], based on a one-factor confirmatory factor analysis model with equal item loading per factor (tau equivalence). This type of reliability coefficient is suitable in this context, because it takes into account the ordinal nature of the SDQ items. For the purpose of comparability with other studies, Cronbach’s alpha coefficients computed as well. The analyses were performed in R [32], using the semTools package [22].
In contrast to the regression-based norming procedures, the reliability analyses were performed at item level. At this level, our dataset contained some missing data for the self-reported (M = 0.20%, SD = 0.27, min = 0.0%, max = 1.1%) and the parent-reported (M = 0.2%, SD = 0.18, min = 0.0%, max = 0.7%) SDQ versions. We used single two-way imputation with normally distributed errors to impute the missing data [43].
Results
SDQ scale scores
Table 2 presents mean self-reported and parent-reported scale scores and standard deviations per gender group (males, females) and without distinguishing between genders. The mean self-reported total difficulties scale scores were 8.7 (sd = 5.1) for females, 8.5 (sd = 4.9) for males, and 8.6 (sd = 5.0) without distinguishing between genders. The mean parent-reported total difficulties scale scores were 6.3 (sd = 5.3) for females, 7.8 (sd = 5.8) for males, and 7.0 (sd = 5.6) without distinguishing between genders. Note that the sd values are mainly provided for comparability with other studies. The values provide limited information about the amount of variation in the data as the data do not approximate a normal distribution. Table 3 presents reliability estimates per scale of the self-reported and parent-reported SDQ version.Table 2Per SDQ version (self-reported, parent-reported), mean scale scores and standard deviations for male and female adolescents


	SDQ version
	SDQ scale
	Gender group
	 
	Females
	% ‘abnormal’ a
	Males
	% ‘abnormal’
	Total
	% ‘abnormal’

	M (SD)
	UK b
	Dutch c
	M (SD)
	UK
	Dutch
	M (SD)
	UK
	Dutch

	Self-reported
	Emotional
	2.8 (2.3)
	96.4
	–
	1.7 (1.8)
	99.6
	–
	2.3 (2.1)
	97.9
	–

	 	Conduct
	1.2 (1.1)
	99.4
	–
	1.5 (1.4)
	98.7
	–
	1.3 (1.3)
	99.1
	–

	 	Hyperactivity
	3.5 (2.4)
	92.8
	–
	3.8 (2.4)
	91.4
	–
	3.7 (2.4)
	92.1
	–

	 	Social
	1.3 (1.5)
	98.5
	–
	1.4 (1.6)
	99.4
	–
	1.4 (1.6)
	99.6
	–

	 	Prosocial
	8.4 (1.4)
	99.1
	–
	7.7 (1.7)
	95.7
	–
	8.1 (1.6)
	97.5
	–

	 	Externalizing
	4.7 (3.1)
	–
	–
	5.4 (3.2)
	–
	–
	5.0 (3.1)
	–
	–

	 	Internalizing
	4.1 (3.2)
	–
	–
	3.1 (2.8)
	–
	–
	3.6 (3.1)
	–
	–

	 	Total
	8.7 (5.1)
	97.2
	–
	8.5 (4.9)
	97.6
	–
	8.6 (5.0)
	97.4
	–

	Parent-reported
	Emotional
	2.0 (2.1)
	93.6
	89.3
	1.7 (2.1)
	93.0
	87.8
	1.9 (2.1)
	93.3
	88.6

	Conduct
	0.9 (1.2)
	98.2
	90.0
	1.0 (1.5)
	96.2
	87.0
	1.0 (1.4)
	97.3
	88.6

	 	Hyperactivity
	2.1 (2.3)
	91.3
	93.6
	3.3 (2.6)
	96.7
	86.4
	2.7 (2.5)
	94.2
	90.2

	 	Social
	1.3 (1.7)
	94.1
	94.1
	1.7 (1.8)
	90.1
	90.1
	1.5 (1.8)
	92.3
	92.3

	 	Prosocial
	8.5 (1.8)
	95.7
	86.4
	8.1 (1.9)
	93.9
	81.7
	8.3 (1.8)
	94.8
	84.2

	 	Externalizing
	3.0 (3.0)
	–
	94.4
	4.4 (3.5)
	–
	87.5
	3.7 (3.3)
	–
	91.2

	 	Internalizing
	3.3 (3.4)
	–
	90.5
	3.4 (3.3)
	–
	87.5
	3.4 (3.3)
	–
	89.1

	 	Total
	6.3 (5.3)
	94.6
	92.1
	7.8 (5.8)
	93.0
	87.0
	7.0 (5.6)
	93.9
	89.7


SDQ Strengths and Difficulties Questionnaire
aThe percentage of adolescents with SDQ scores that are considered ‘abnormal’ using b the UK [16, 19] cutoffs (not available for the externalizing and internalizing difficulties scales) and c the Dutch [24] cutoffs (not available for the SDQ self-reported version)


Table 3Per SDQ version, Cronbach’s alpha (α) and nonlinear structural equation modelling reliability (ρNL) coefficients


	SDQ scale
	α
	ρNL
	α
	ρNL

	Self-reported SDQ version
	Parent-reported version

	Emotional
	0.71
	0.73
	0.75
	0.84

	Conduct
	0.47
	0.51
	0.57
	0.63

	Hyperactivity
	0.76
	0.79
	0.78
	0.87

	Social
	0.56
	0.59
	0.61
	0.65

	Prosocial
	0.58
	0.61
	0.72
	0.75

	Externalizing
	0.74
	0.81
	0.77
	0.90

	Internalizing
	0.72
	0.79
	0.77
	0.88

	Total
	0.69
	0.76
	0.74
	0.86




Applying pre-existing UK and Dutch general population norms
Table 2 further shows per SDQ scale what percentage of adolescents (males, females, total) is identified as scoring in the ‘abnormal’ range, using pre-existing UK and Dutch cutoffs. The results indicated cutoffs based on the UK norms to yield detection rates much lower than the intended 10% of the most extremely scoring adolescents. The cutoffs based on the previously existing Dutch norms for the parent-reported SDQ version yielded varying results, with detection rates close to 10% for some scales and much lower or higher for other scales. Note that these pre-existing norms are neither age-specific nor gender-specific.
Establishing gender-specific and age-specific norms
The complete norms for all age and gender groups can be found in Tables S1–S6 (Additional file 2). As these tables contain an abundance of information that cannot easily be described succinctly, we here present norms only for 15-year-old male and female adolescents for all scales of the parent-reported SDQ version. For all other combinations of age (12 to 17, six ages in total), gender (female, male, total) and SDQ version (adolescent, parent) we present only ‘borderline’ and ‘abnormal’ cutoff values.
Table 4 presents the norms for 15-year-old male and female adolescents for all eight scales of the parent-reported SDQ version, as an example of what the norms look like. Within the 15-year-old age group and for the parent-reported SDQ version, the norms show higher occurrence rates of hyperactivity/inattention and externalizing problems for male than for female adolescents. Consequently, the cutoff values for classifying scores on these scale as ‘borderline’ or ‘abnormal’ are higher for males than for females. For example, for females hyperactivity scale scores ≥ 5 are considered ‘abnormal’, whereas for males scores ≥ 7 are considered as such.Table 4Percentiles for the parent-reported SDQ version for 15-year-old males and females


	SDQ scale
	Gender
	SDQ scale score

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Emotional
	F
	31.9
	52.9
	68.1
	79.0
	86.9
	92.3
	95.9
	98.1
	99.3
	99.8
	100
	 
	 	M
	39.0
	58.2
	71.0
	80.1
	86.8
	91.7
	95.1
	97.5
	98.9
	99.7
	100
	 
	Conduct
	F
	49.8
	75.8
	89.1
	95.4
	98.2
	99.4
	99.8
	100
	100
	100
	100
	 
	 	M
	52.3
	73.3
	84.9
	91.7
	95.6
	97.9
	99.1
	99.7
	99.9
	100
	100
	 
	Hyper
	F
	31.8
	52.3
	67.1
	77.9
	85.8
	91.5
	95.3
	97.7
	99.1
	99.8
	100
	 
	 	M
	14.5
	30.7
	46.3
	60.3
	72.2
	81.8
	89.2
	94.4
	97.6
	99.4
	100
	 
	Social
	F
	43.1
	65.2
	78.9
	87.6
	93.1
	96.4
	98.3
	99.3
	99.8
	100
	100
	 
	 	M
	28.8
	52.4
	69.8
	82.0
	90.0
	94.9
	97.7
	99.1
	99.7
	100
	100
	 
	Prosocial
	F
	100
	99.8
	99.2
	98.0
	95.6
	91.4
	84.5
	73.8
	57.8
	34.4
	0.0
	 
	 	M
	100
	99.9
	99.5
	98.3
	95.6
	90.2
	80.8
	66.1
	45.6
	21.3
	0.0
	 
	Externalizing
	F
	23.2
	41.3
	55.5
	66.7
	75.5
	82.2
	87.3
	91.2
	94.0
	96.0
	97.5
	98.4

	 	M
	12.1
	25.7
	38.8
	50.7
	61.1
	69.9
	77.3
	83.2
	87.9
	91.6
	94.3
	96.3

	Internalizing
	F
	20.0
	36.6
	50.3
	61.5
	70.6
	77.9
	83.7
	88.2
	91.6
	94.2
	96.1
	97.5

	 	M
	17.5
	33.0
	46.3
	57.6
	66.9
	74.7
	80.9
	85.9
	89.8
	92.8
	95.1
	96.8

	Total
	F
	0.1
	11.5
	21.7
	32.0
	42.1
	51.4
	59.6
	66.4
	72.1
	76.8
	80.7
	83.9

	 	M
	0.0
	7.8
	15.1
	22.9
	31.0
	39.1
	47.0
	54.4
	60.9
	66.6
	71.6
	75.8


	SDQ scale
	Gender
	SDQ scale score

	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	30
	40

	 	M
	 	 	 	 	 	 	 	 	 	 	 	 
	Emotional
	F
	 	 	 	 	 	 	 	 	 	 	 	 
	 	M
	 	 	 	 	 	 	 	 	 	 	 	 
	Conduct
	F
	 	 	 	 	 	 	 	 	 	 	 	 
	 	M
	 	 	 	 	 	 	 	 	 	 	 	 
	Hyper
	F
	 	 	 	 	 	 	 	 	 	 	 	 
	 	M
	 	 	 	 	 	 	 	 	 	 	 	 
	Social
	F
	 	 	 	 	 	 	 	 	 	 	 	 
	 	M
	 	 	 	 	 	 	 	 	 	 	 	 
	Prosocial
	F
	 	 	 	 	 	 	 	 	 	 	 	 
	 	M
	98.4
	99.1
	99.5
	99.7
	99.9
	99.9
	100
	100
	100
	100
	 	 
	Externalizing
	F
	96.3
	97.7
	98.6
	99.3
	99.6
	99.8
	99.9
	100
	100
	100
	 	 
	 	M
	97.5
	98.5
	99.1
	99.5
	99.8
	99.9
	100
	100
	100
	100
	 	 
	Internalizing
	F
	96.8
	97.9
	98.8
	99.3
	99.6
	99.8
	99.9
	100
	100
	100
	 	 
	 	M
	83.9
	86.6
	88.8
	90.6
	92.1
	93.4
	94.4
	95.3
	96.0
	96.7
	99.3
	100

	Total
	F
	75.8
	79.4
	82.4
	85.1
	87.3
	89.2
	90.8
	92.1
	93.3
	94.3
	98.8
	100


SDQ Strengths and Difficulties Questionnaire, F females, M males
Norms for all other age groups per SDQ version (self-reported, parent-reported) are presented in Tables S1–S6 (Additional file 2)



Joint and gender-specific norms
Tables 5 and 6 present the gender-specific and joint cutoff values per year of age for the self-reported and parent-reported SDQ versions, respectively. To gain insight into the main differences between the gender-specific norms and the joint norms, we applied the ‘abnormal’ cutoffs based on both types of norms to the scores of all adolescents in our norm groups. The gender-specific ‘abnormal’ cutoffs were established to identify a maximum of 10% of adolescents per gender group, resulting in identification of fairly equal percentages of male and female adolescents as scoring ‘abnormal’. In contrast, the joint ‘abnormal’ cutoffs were established to identify a maximum of 10% of all adolescents, resulting in the identification of relatively more male than female adolescents as scoring ‘abnormal’ on scales measuring externalizing problems (self-reported and parent-reported SDQ versions), and of relatively more female than male adolescents as scoring ‘abnormal’ on scales measuring internalizing problems (self-reported SDQ version). Below these gender differences are described in more detail. The percentages presented can be verified using the cutoffs presented in Tables 5 and 6 in combination with the information in Additional file 2: Tables S1, S2, S4, and S5.Table 5Cutoff values per year of age for the SDQ self-report version for females, males, and without distinguishing between genders


	Age
	SDQ scale

	Emotional
	Conduct
	Hyperactivity
	Social
	Prosocial
	Externalizing
	Internalizing
	Total

	‘Bord.’
	‘Abn.’
	‘Bord.’
	‘Abn.’
	‘Bord.’
	‘Abn.’
	‘Bord.’
	‘Abn.’
	‘Bord.’
	‘Abn.’
	‘Bord.’
	‘Abn.’
	‘Bord.’
	‘Abn.’
	‘Bord.’
	‘Abn.’

	Females

	 12
	4
	6
	2
	3
	6
	7
	2
	3
	−a
	6
	7
	9
	6
	8
	13
	16

	 13
	5
	6
	2
	3
	6
	7
	2
	3
	6
	5
	7
	9
	6
	9
	13
	16

	 14
	5
	6
	2
	3
	6
	7
	2
	3
	6
	5
	7
	9
	7
	9
	13
	16

	 15
	5
	6
	2
	3
	6
	7
	2
	3
	6
	5
	7
	9
	7
	9
	13
	16

	 16
	5
	6
	2
	3
	6
	7
	2
	3
	6
	5
	7
	9
	7
	9
	13
	17

	 17
	5
	6
	2
	3
	6
	7
	2
	3
	6
	5
	7
	9
	7
	9
	13
	17

	Males

	 12
	3
	4
	3
	4
	6
	7
	3
	4
	5
	4
	8
	10
	5
	7
	13
	16

	 13
	3
	4
	3
	4
	6
	7
	3
	4
	5
	4
	8
	10
	5
	7
	13
	16

	 14
	3
	4
	3
	4
	6
	7
	3
	4
	5
	4
	8
	10
	5
	7
	13
	16

	 15
	3
	4
	−a
	3
	6
	7
	3
	4
	5
	4
	8
	10
	6
	7
	13
	16

	 16
	3
	4
	−a
	3
	6
	7
	3
	4
	5
	4
	8
	10
	6
	7
	13
	16

	 17
	4
	5
	2
	3
	6
	7
	3
	4
	5
	4
	8
	10
	6
	7
	13
	16

	Total

	 12
	4
	5
	−a
	3
	6
	7
	3
	4
	6
	5
	8
	10
	6
	8
	13
	16

	 13
	4
	5
	2
	3
	6
	7
	3
	4
	6
	5
	8
	9
	6
	8
	13
	16

	 14
	4
	5
	2
	3
	6
	7
	3
	4
	6
	5
	8
	9
	6
	8
	13
	16

	 15
	4
	5
	2
	3
	6
	7
	3
	4
	6
	5
	8
	9
	6
	8
	13
	16

	 16
	4
	6
	2
	3
	6
	7
	3
	4
	6
	5
	8
	9
	6
	8
	13
	16

	 17
	5
	6
	2
	3
	6
	7
	3
	4
	6
	5
	8
	9
	6
	8
	13
	16


SDQ Strengths and Difficulties Questionnaire, ‘Bord.’ ‘borderline’, ‘Abn.’‘abnormal’
For all SDQ scales except the prosocial scale, scale scores equal to or higher than the displayed cutoff value (≥ 90th percentile) are considered ‘abnormal’. For the prosocial scale, scale scores equal to or lower than the displayed cutoff value (≤ 10th percentile) are considered ‘abnormal’
For all SDQ scales except the prosocial scale, scale scores equal to the displayed cutoff value up to the cutoff value for ‘abnormal’ (80th up to the 90th percentile) are considered ‘abnormal’. For the prosocial scale, scale scores scale scores equal to or lower than the displayed cutoff value (20th down to the 10th percentile) are considered ‘borderline’
aBorderline cutoff score unavailable due to right skewed score distribution and the limited number of possible scale scores, resulting in large jumps in percentile ranks and skipping the 80th up to the 90th percentiles
The complete norms for all ages and scales of the self-reported SDQ version are presented in Tables S1–S3 (Additional file 2)


Table 6Cutoff values per year of age for the SDQ parent-report version for females, males, and without distinguishing between genders


	Age
	SDQ scale

	Emotional
	Conduct
	Hyperactivity
	Social
	Prosocial
	Externalizing
	Internalizing
	Total

	‘Bord.’
	‘Abn.’
	‘Bord.’
	‘Abn.’
	‘Bord.’
	‘Abn.’
	‘Bord.’
	‘Abn.’
	‘Bord.’
	‘Abn.’
	‘Bord.’
	‘Abn.’
	‘Bord.’
	‘Abn.’
	‘Bord.’
	‘Abn.’

	Female

	 12
	4
	5
	2
	3
	5
	6
	2
	4
	6
	5
	6
	8
	6
	8
	11
	15

	 13
	4
	5
	2
	3
	4
	6
	3
	4
	6
	5
	6
	8
	6
	8
	11
	15

	 14
	4
	5
	2
	3
	4
	6
	3
	4
	6
	5
	5
	7
	6
	8
	11
	14

	 15
	4
	5
	2
	3
	4
	5
	3
	4
	6
	5
	5
	7
	6
	8
	10
	14

	 16
	4
	5
	2
	3
	3
	5
	3
	4
	6
	5
	5
	7
	6
	8
	10
	14

	 17
	4
	5
	2
	3
	3
	5
	3
	4
	6
	5
	5
	7
	6
	8
	10
	13

	Males

	 12
	4
	5
	2
	3
	6
	8
	3
	5
	6
	5
	8
	10
	6
	9
	13
	18

	 13
	4
	5
	2
	3
	6
	7
	3
	5
	6
	5
	8
	10
	6
	9
	13
	18

	 14
	4
	5
	2
	3
	6
	7
	3
	5
	6
	5
	7
	9
	6
	9
	13
	17

	 15
	3
	5
	2
	3
	5
	7
	3
	4
	6
	5
	7
	9
	6
	9
	13
	17

	 16
	3
	5
	2
	3
	5
	6
	3
	4
	5
	4
	7
	9
	6
	8
	12
	17

	 17
	3
	5
	2
	3
	5
	6
	3
	4
	5
	4
	6
	8
	6
	8
	12
	16

	Total

	 12
	4
	5
	2
	3
	6
	7
	3
	4
	6
	5
	6
	10
	6
	9
	13
	17

	 13
	4
	5
	2
	3
	5
	7
	3
	4
	6
	5
	6
	9
	6
	8
	12
	17

	 14
	4
	5
	2
	3
	5
	6
	3
	4
	6
	5
	6
	9
	6
	8
	12
	16

	 15
	4
	5
	2
	3
	5
	6
	3
	4
	6
	5
	6
	8
	6
	8
	11
	16

	 16
	3
	5
	2
	3
	4
	6
	3
	4
	6
	5
	6
	8
	6
	8
	11
	15

	 17
	3
	5
	2
	3
	4
	5
	3
	4
	6
	5
	5
	7
	6
	8
	11
	14


SDQ Strengths and Difficulties Questionnaire, ‘Bord.’ ‘borderline’, ‘Abn.’ ‘abnormal’
For all SDQ scales except the prosocial scale, scale scores equal to or higher than the displayed cutoff value (≥ 90th percentile) are considered ‘abnormal’. For the prosocial scale, scale scores equal to or lower than the displayed cutoff value (≤ 10th percentile) are considered ‘abnormal’
For all SDQ scales except the prosocial scale, scale scores equal to the displayed cutoff value up to the cutoff value for ‘abnormal’ (80th up to the 90th percentile) are considered ‘abnormal’. For the prosocial scale, scale scores scale scores equal to or lower than the displayed cutoff value (20th down to the 10th percentile) are considered ‘borderline’
The complete norms for all ages and scales of the parent-reported SDQ version are presented in Tables S4–S6 (Additional file 2)



Externalizing problems
For the self-reported SDQ version, applying the joint ‘abnormal’ cutoffs resulted in the identification of 10.5% (7.3 to 11.3%, depending on the adolescent’s age) of males and 7.7% (5.2 to 8.3%) of females as scoring ‘abnormal’ on the externalizing difficulties scale. Further, 9.8% (7.6 to 12.1%) of males and 4.4% (3.3 to 5.7%) of females were identified as scoring ‘abnormal’ on the conduct difficulties scale, and 7.5% (6.6 to 8.4%) of males and 6.6% (5.8 to 7.5%) of females were identified as doing so on the hyperactivity difficulties scale. For the parent-reported SDQ version, applying the joint ‘abnormal’ cutoffs resulted in the identification of 11.0% (8.9 to 13.6%) of males and 5.4% (4.2 to 6.9%) of females as scoring ‘abnormal’ on the externalizing difficulties scale. Further, 8.2% (7.6 to 8.7%) of males and 4.4% (4.1 to 5.0%) of females were identified as scoring ‘abnormal’ on the conduct difficulties scale, and 11.0% (8.8 to 13.2%) of males and 4.7% (3.7 to 5.9%) of females were identified as doing so on the hyperactivity difficulties scale.
Internalizing problems
For the self-reported SDQ version, applying the joint ‘abnormal’ cutoffs resulted in the identification of 5.9% (5.8 to 6.1%) of males compared to 10.7% (10.0 to 11.7%) of females as scoring ‘abnormal’ on the internalizing difficulties scale. Further, 3.3% (1.8 to 4.2%) of males and 11.6% (8.3 to 14.3%) of females were identified as scoring ‘abnormal’ on the emotional difficulties scale, and 6.2% (5.6 to 6.9%) of males and 4.5% (3.9 to 5.1%) of females were identified as doing so on the social difficulties scale. For the parent-reported SDQ version, no substantial gender differences in reported internalizing problems were found.
Discussion
The SDQ is widely used to screen for psychosocial problems among adolescents. Norms for interpreting SDQ scale scores are available for multiple language versions of the questionnaire. However, for none of these language versions joint norms and gender-specific norms per year of age were established, even though the occurrence of psychosocial problems is known to be related to age [10, 12] and gender [9, 27, 48]. We addressed this issue by providing such norms for the Dutch self-reported and parent-reported SDQ versions for use among 12- to 17-year-old adolescents. The norms showed the presence of age- and gender-effects in the reported extent to which problems occur.
The Dutch self-reported and parent-reported SDQ versions were introduced in 2003 [45], with UK joint norms available for interpreting SDQ scale scores [16, 19]. In 2019, Dutch norms were provided for the parent-reported SDQ version [24]. In our norm groups, we found cutoffs based on the UK norms and the pre-existing Dutch norms to yield detection rates substantially different from the intended 10% of the most extremely scoring adolescents. Compared to the pre-existing UK and Dutch norms, we presume our newly established norms to be more useful for interpreting Dutch adolescents’ scores because they are (a) fairly recent (norms can become outdated [14, 53]), (b) age-specific, (c) available for the self-reported and the parent-reported SDQ versions, (d) established using regression-based (i.e., continuous) norming, and (e) based on decent sample sizes, with representativity issues corrected for. Besides, we provide not only joint norms, but also gender-specific norms, therewith facilitating comparison of an adolescent’s scores to different reference groups.
The norms that we provide are so-called relative norms, and the resulting norm-referenced test scores express the relative position of the adolescent in comparison to his peers [25]. This relative norming approach is common in screening practice, as scores of individuals are typically interpreted relative to problem occurrence rates in a community population. A different approach is the criterion-referenced approach, where the criterion-referenced test score expresses the position of an adolescent in relation to an external criterion or standard [25]. This approach has been applied to obtain norms for the total difficulties scale of the self-reported SDQ version, with student’s subjective school well-being scores as the criterion [33]. The criterion-referenced approach is preferred over the relative approach when a clear, univocal external criterion is present for a test, and that criterion can be measured reliably. In the absence of such a clear ‘golden’ criterion, the relative approach is preferred, because of its clear interpretation, i.e. where the adolescent stands in relation to his peers.
In this paper, reliability estimates for the SDQ scales were presented. These estimates suggested that the conduct and peer difficulties scales of both the self-reported and the parent-reported SDQ versions as well as for the prosocial behaviour scale of the self-reported SDQ version are insufficiently reliable to warrant their use. While we acknowledge that these scales should be interpreted with some caution, we would also like to point out that criterion validity evidence was found for the conduct difficulties scale of both SDQ versions and the parent-reported social difficulties scale [49, 51]. These findings suggest that these scales are useful for screening purposes. The contradiction between some of the reliability findings and criterion validity findings possibly indicates that the scales in question measure sufficiently accurate in cases where it matters: among adolescents with more severe problems but not among adolescents without such problems. Investigating this issue goes beyond the scope of this paper, but it should be further examined, possibly using the test information function from the Item Response Theory (IRT) framework.
As a final note we would like to emphasize that the SDQ is not a diagnostic instrument. SDQ scores are meant to provide mental healthcare professionals with a preliminary indication of the nature and occurrence of problems an adolescent is experiencing. If the SDQ scores offer reason for concern, further clinical assessment is needed to determine how to best help the adolescent. Herewith it is important that clinicians are aware of the possible risk of stigmatizing an individual. These words of caution are further supported by the fact that we could not identify ‘borderline’ cutoff values for some scales of the self-reported SDQ version, because the scale scores were strongly skewed and the number of possible scores is rather limited. This shows that these scales in particular can only make a crude distinction between adolescents in terms of problem occurrence at the higher levels, and that further assessment of the individual child is needed to improve the understanding of the problems measured with these scales.
Limitations
The validity of the norms presented in this paper is potentially affected by four aspects. The first is our effort to correct for norm group deviations from the Dutch adolescent population regarding ethnic background and gender by applying weights. To the best of our knowledge, this is an acceptable way to deal with these norm group representativity issues that presumably introduced little bias.
The second specifically regards the gender-specific norms. In the Dutch language, sex and gender are often indicated with the same word. As this word was used in the questionnaires, we do not know whether the resulting indications actually indicate gender. Taking into account the increased prevalence of adolescents with a gender identity that does not match their biological sex, calling our norms gender-specific might be somewhat inaccurate, as we cannot be sure that gender was provided for adolescents whose biological sex contrasts their gender identity.
The third aspect that potentially affects the validity of the norms in this paper is that the norm groups used to establish the norms resulted from combining three community samples, with the data from the most recent samples being gathered four to seven years after the data from the other samples were gathered. By handling these data as if it were one community sample, we assume that the occurrence rate of problems in the community population has not changed over time. We consider this assumption tenable, given the relatively short time span of maximally seven years between collecting the data of the three samples.
The fourth aspect that potentially affects the validity of the norms presented here is that our samples do not contain adolescents attending special education for lower cognitive levels (i.e. IQ lower than 55), for language, hearing, or vision impairments, or for behavioral problems. This means that adolescents with severe behavioural problems, who typically attend special education, are not represented in this study. We presume that the effect for representativity of the data is limited, because the parent and adolescent norm groups seem representative of their respective populations in terms of the socio-economic status, by proxy of the mother’s educational level.
Besides the self-reported and parent-reported SDQ versions, there is also a Dutch SDQ version available that can be completed by teachers. In this paper, we focus on the self-reported and parent-reported version, because the use of these two versions is supported by ample validity evidence [40, 44, 49–51]. Such information is not available for the Dutch teacher-reported version. A potential reason for the absence of such information is that teachers are less likely to be used as informants than adolescents themselves and their parents, because adolescents, compared to children, spend a very limited amount of time with each of their teachers. That being said, we do not know of existing evidence indicating that the teacher version should not be used during adolescence. Therefore, it could be useful to establish norms for the teacher-reported SDQ version as well.
In this paper, norms were established for 8 difficulties scale, but not for the impact scale that was later added to the SDQ [17]. If an adolescent experiences difficulties in any of the domains covered by the SDQ, the impact scale is meant to provide in indication of the chronicity, distress, and social impairment for the adolescent as well as burden for others. Consequently, we considered independently norming the impact scale irrelevant. Although beyond the scope of this paper, it would be useful to establish a method for interpreting impact scale scores in relation to scores on the difficulties scale of the Dutch self-reported and parents-reported SDQ versions.
Conclusions
This study provides joint and gender-specific norms (percentiles) per year of age for all adolescent self-reported and parent rated Dutch SDQ scales, including the externalizing and internalizing difficulties scales. We provide percentiles for all possible scores of each SDQ scale, which allows for retrieving the ‘classic’ cutoffs (< 80th percentile = ‘normal’, 80–90 percentile = ‘borderline’, > 90th percentile = ‘abnormal’) as well as cutoffs corresponding to any other desired percentile. These normative data thus also allow for cross-country/cultural comparisons of adolescents’ psychosocial behavior.
The gender-specific norms yield different results than joint norms do. They confirm that females tend to report more internalizing problems and males and their parents tend to report more externalizing problems. The results show that detection rates depend on the reference group that is used to interpret SDQ scale scores provided by adolescents and their parents. Note that the results cannot be used to settle the debate on whether norms used in practice should be gender-specific or not. The latter question can be answered once agreement is reached in ongoing debate on, among other things, how valid the DSM-IV/ICD-10 criteria are for both genders and if/how stereotyping affects the processes for referral and diagnosing. Not knowing what the outcome of that debate will be, we present both types of norms, thereby facilitating the comparison of an adolescent’s scores to different reference groups: all similarly aged other adolescents or all similarly aged adolescents of the same gender.
In the Netherlands, an individual’s SDQ scale scores are typically interpreted using norms that were established decades ago based on a British sample. These norms are neither age-specific nor gender-specific. Our study shows that using those norms for interpreting SDQ scale scores provided by Dutch adolescents and their parents results in much lower detection rates than the intended 10% of the most extremely scoring adolescents. We strongly advice a reconsideration of using the British norms in Dutch (mental) healthcare practice.
Acknowledgements
This publication is partly based on data gathered as part of two other studies. The first is a study on the validity of the SDQ for use among adolescents, supported by the Netherlands Organization for Health Research and Development (ZonMw) Grant 15700.1021 [31]. The second is the TAKECARE cohort study, supported by the ZonMw Grant 15900.0001 [46].

Authors’ contributions
JV prepared the datasets for analysis, performed the analysis, interpreted the data, and wrote the draft of the manuscript. MET provided expert knowledge on the analysis technique and critically revised the manuscript. AdB provided knowledge from clinical practice and critically revised the manuscript. All authors have read and approved the final manuscript.

Funding
This research was supported by The Netherlands Organization for Health Research and Development (ZonMw) under Grant 729300105.

Availability of data and materials
The Dutch SDQ versions are available from https://​www.​sdqinfo.​com/​. The data analyzed in the current study are not publicly available due to ethical, privacy, and third party restrictions. Data are however available from the authors upon reasonable request and with permission of the TAKECARE consortium (the Province of Groningen, the University Medical Center Groningen, the University of Groningen, the Menzis health insurance company and care organizations Elker and Accare) and the Netherlands Organisation of Applied Scientific Research (TNO).

Declarations
Ethical approval and consent to participate
This study was approved by the ethics committee of the Heymans Institute for Psychological Research of the University of Groningen in the Netherlands. Informed consent was obtained from all participants’ parents. In case the participants were sixteen years or older, informed consent for participation was obtained from both the participant and their parent.

Consent for publication
Consent for publication was obtained from all participants’ parents and, in case participants were sixteen years or older, from the participant and their parents.

Competing interests
The authors declare that they have no competing interests.


References
	1.
Achenbach TM. Manual for the child behavior checklist. 4–18 and 1991 profile. Burlington: University of Vermont, Department of Psychiatry. 1991.

	2.
Achenbach TM. Manual for the Youth Self Report and 1991 profile. Burlington: University of Vermont, Department of Psychiatry. 1991.

	3.
Ackermann K, Kirchner M, Bernhard A, Martinelli A, Anomitri C, Baker R, et al. Relational aggression in adolescents with conduct disorder: sex differences and behavioral correlates. J Abnorm Child Psychol. 2019;47(10):1625–37.PubMed

	4.
American Psychiatric Association. Diagnostic and statistical manual of mental disorders, fourth edition: DSM-IV. Washington DC: American Psychiatric Association; 2000.

	5.
Arnfred J, Svendsen K, Rask C, Jeppesen P, Fensbo L, Houmann T, et al. Danish norms for the strengths and difficulties questionnaire. Dan Med J. 2019;66(6):A5546.PubMed

	6.
Becker A, Hagenberg N, Roessner V, Woerner W, Rothenberger A. Evaluation of the self-reported SDQ in a clinical setting: do self-reports tell us more than ratings by adult informants? Eur Child Adolesc Psychiatry. 2004;13(2):17–24.

	7.
Björnsdotter A, Enebrink P, Ghaderi A. Psychometric properties of online administered parental strengths and difficulties questionnaire (SDQ), and normative data based on combined online and paper-and-pencil administration. Child Adolesc Psychiatry Ment Health. 2013;7(1):40.PubMedPubMedCentral

	8.
Buuren SV, Fredriks M. Worm plot: a simple diagnostic device for modelling growth reference curves. Stat Med. 2001;20(8):1259–77.PubMed

	9.
Cohen P, Cohen J, Kasen S, Velez CN, Hartmark C, Johnson J, et al. An epidemiological study of disorders in late childhood and adolescence—I. age-and gender-specific prevalence. J Child Psychol Psychiatry. 1993;34(6):851–67.PubMed

	10.
Costello EJ, Copeland W, Angold A. Trends in psychopathology across the adolescent years: what changes when children become adolescents, and when adolescents become adults? J Child Psychol Psychiatry. 2011;52(10):1015–25.PubMedPubMedCentral

	11.
Du Y, Kou J, Coghill D. The validity, reliability and normative scores of the parent, teacher and self report versions of the strengths and difficulties questionnaire in china. Child Adolesc Psychiatry Ment Health. 2008;2(1):8.PubMedPubMedCentral

	12.
Durbeej N, Sörman K, Selinus EN, Lundström S, Lichtenstein P, Hellner C, et al. Trends in childhood and adolescent internalizing symptoms: results from swedish population based twin cohorts. BMC Psychol. 2019;7(1):50.PubMedPubMedCentral

	13.
Dworzynski K, Ronald A, Bolton P, Happé F. How different are girls and boys above and below the diagnostic threshold for autism spectrum disorders? J Am Acad Child Adolesc Psychiatry. 2012;51(8):788–97.PubMed

	14.
Evers AVAM, Sijtsma K, Lucassen W, Meijer RR. The Dutch review process for evaluating the quality of psychological tests: history, procedure, and results. Int J Test. 2010;10(4):295–317.

	15.
Goodman A, Lamping DL, Ploubidis GB. When to use broader internalising and externalising subscales instead of the hypothesised five subscales on the strengths and difficulties questionnaire (SDQ): data from british parents, teachers and children. J Abnorm Child Psychol. 2010;38(8):1179–91.

	16.
Goodman R. The strengths and difficulties questionnaire: a research note. J Child Psychol Psychiatry. 1997;38(5):581–6.Crossref

	17.
Goodman R. The extended version of the strengths and difficulties questionnaire as a guide to child psychiatric caseness and consequent burden. J Child Psychol Psychiatry. 1999;40(5):791–9.PubMed

	18.
Goodman R. Psychometric properties of the strengths and difficulties questionnaire. J Am Acad Child Adolesc Psychiatry. 2001;40(11):1337–45.PubMed

	19.
Goodman R, Meltzer H, Bailey V. The strengths and difficulties questionnaire: a pilot study on the validity of the self-report version. Eur Child Adolesc Psychiatry. 1998;7(3):125–30.PubMed

	20.
Grob A, Hagmann-von Arx P, Ruiter S, Timmerman ME, Visser L. IDS-2: Intelligentie- en ontwikkelingsschalen voor kinderen en jongeren. Amsterdam: Hogrefe; 2018.

	21.
He J, Burstein M, Schmitz A, Merikangas KR. The strengths and difficulties questionnaire (SDQ): the factor structure and scale validation in US adolescents. J Abnorm Child Psychol. 2013;41(4):583–95.PubMed

	22.
Jorgensen T, Pornprasertmanit S, Schoemann A, Rosseel Y. semTools: Useful Tools for Structural Equation Modeling. R Package Version 0.5–1. 2018.

	23.
Mansbach-Kleinfeld I, Apter A, Farbstein I, Levine SZ, Poznizovsky A. A population-based psychometric validation study of the strengths and difficulties Questionnaire-Hebrew version. Front Psych. 2010;1:151.

	24.
Maurice-Stam H, Haverman L, Splinter A, van Oers H, Schepers S, Grootenhuis M. Dutch norms for the strengths and difficulties questionnaire (SDQ)–parent form for children aged 2–18 years. Health Qual Life Outcomes. 2018;16(1):123.PubMedPubMedCentral

	25.
Mellenbergh GJ. A conceptual introduction to psychometrics: development, analysis and application of psychological and educational tests. Hague: Eleven international publishing; 2011.

	26.
Mellor D. Normative data for the strengths and difficulties questionnaire in australia. Aust Psychol. 2005;40(3):215–22.

	27.
Merikangas KR, He J, Burstein M, Swanson SA, Avenevoli S, Cui L, et al. Lifetime prevalence of mental disorders in US adolescents: Results from the national comorbidity survey Replication-Adolescent supplement (NCS-A). J Am Acad Child Adolesc Psychiatry. 2010;49(10):980–9.PubMedPubMedCentral

	28.
Millsap RE, Yun-Tein J. Assessing factorial invariance in ordered-categorical measures. Multivar Behav Res. 2004;39(3):479–515.

	29.
Moriwaki A, Kamio Y. Normative data and psychometric properties of the strengths and difficulties questionnaire among japanese school-aged children. Child Adolesc Psychiatry Ment Health. 2014;8(1):1.PubMedPubMedCentral

	30.
Mowlem F, Agnew-Blais J, Taylor E, Asherson P. Do different factors influence whether girls versus boys meet ADHD diagnostic criteria? Sex differences among children with high ADHD symptoms. Psychiatry Res. 2019;272:765–73.PubMedPubMedCentral

	31.
Netherlands Organization for Health Research and Development (ZonMw). Validiteit van de nederlandstalige SDQ als signaleringsinstrument in de JGZ voor 13-jarigen en ouder in vergelijking met de KIVPA. 2011. https://​www.​zonmw.​nl/​nl/​onderzoek-resultaten/​jeugd/​programmas/​project-detail/​zorg-voor-jeugd/​validiteit-van-de-nederlandstalige​-sdq-als-signaleringsinst​rument-in-de-jgz-voor-13-jarigen-en-ouder/​. Accessed 16 Jul 2021.

	32.
R Core Team. R: A language and environment for statistical computing. Vienna, Austria: R Foundation for Statistical Computing; 2016.

	33.
Renshaw TL. Screening using the SDQ total difficulties scale: an analog test of three cutoff values. J Psychoeduc Assess. 2019;37(8):1030–6.

	34.
Richter J, Sagatun Å, Heyerdahl S, Oppedal B, Røysamb E. The strengths and difficulties questionnaire (SDQ)–Self-Report. An analysis of its structure in a multiethnic urban adolescent sample. J Child Psychol Psychiatry. 2011;52(9):1002–11.PubMed

	35.
Rigby RA, Stasinopoulos DM. Smooth centile curves for skew and kurtotic data modelled using the Box-Cox power exponential distribution. Stat Med. 2004;23(19):3053–76.PubMed

	36.
Rigby RA, Stasinopoulos DM, Heller GZ, De Bastiani F. Distributions for modeling location, scale, and shape: using GAMLSS in R. Boca Raton: Chapman and Hall/CRC; 2019.

	37.
Rigby RA, Stasinopoulos DM. Generalized additive models for location, scale and shape. J Roy Stat Soc Ser C. 2005;54(3):507–54.

	38.
Schwarz G. Estimating the dimension of a model. Ann Stat. 1978;6(2):461–4.

	39.
Statistics Netherlands. Statline. 2015. https://​opendata.​cbs.​nl/​statline/​#/​CBS/​nl/​dataset/​37296ned/​table?​ts=​152209294. Accessed 26 Oct 2016.

	40.
Theunissen MHC, de Wolff MS, Reijneveld SA. The strengths and difficulties questionnaire self-report: a valid instrument for the identification of emotional and behavioral problems. Acad Pediatr. 2019;19(4):471–6.PubMed

	41.
Timmerman ME, Voncken L, Albers C. A tutorial on regression-based norming of psychological tests with GAMLSS. 2019. https://​osf.​io/​Mdc9u/​ Accessed 15 Mar 2021.

	42.
Tobia V, Marzocchi GM. The strengths and difficulties questionnaire-parents for italian school-aged children: psychometric properties and norms. Child Psychiatry Hum Dev. 2018;49(1):1–8.PubMed

	43.
van Ginkel JR, van der Ark LA, Sijtsma K. Multiple imputation for item scores when test data are factorially complex. Br J Math Stat Psychol. 2007;60(2):315–37.PubMed

	44.
van Roy B, Veenstra M, Clench-Aas J. Construct validity of the five-factor strengths and difficulties questionnaire (SDQ) in pre-, early, and late adolescence. J Child Psychol Psychiatry. 2008;49(12):1304–12.PubMed

	45.
Van Widenfelt BM, Goedhart AW, Treffers PDA, Goodman R. Dutch version of the strengths and difficulties questionnaire (SDQ). Eur Child Adolesc Psychiatry. 2003;12(6):281–9.PubMed

	46.
Verhage V, Noordik E, Knorth EJ, Reijneveld SA. Cohort profile: Tracing achievements, key processes and efforts in professional care for children and adolescents research, TAKECARE. Int J Epidemiol. 2016;45(6):1767–75.PubMed

	47.
Vogels AGC, Siebelink BM, Theunissen MHC, de Wolff MS, Reijneveld SA. Vergelijking van de KIVPA en de SDQ als signaleringsinstrument voor problemen bij adolescenten in de jeugdgezondheidszorg. Leiden: TNO; 2011.

	48.
Vollebergh WA, van Dorsselaer S, Monshouwer K, Verdurmen J, van der Ende J, ter Bogt T. Mental health problems in early adolescents in the netherlands. Soc Psychiatry Psychiatr Epidemiol. 2006;41(2):156–63.PubMed

	49.
Vugteveen J, De Bildt A, Hartman C, Timmerman ME. Using the Dutch multi-informant strengths and difficulties questionnaire (SDQ) to predict adolescent psychiatric diagnoses. Eur Child Adolesc Psychiatry. 2018;27:1347–59.PubMed

	50.
Vugteveen J, de Bildt A, Serra M, de Wolff MS, Timmerman ME. Psychometric properties of the dutch strengths and difficulties questionnaire (SDQ) in adolescent community and clinical populations. Assessment. 2020;27(7):1476–89.PubMed

	51.
Vugteveen J, de Bildt A, Theunissen MHC, Reijneveld SA, Timmerman ME. Validity aspects of the strengths and difficulties questionnaire (SDQ) adolescent self-report and parent-report versions among dutch adolescents. Assessment. 2021;28(2):601–16.PubMed

	52.
Waschbusch DA, King S. Should sex-specific norms be used to assess attention-deficit/hyperactivity disorder or oppositional defiant disorder? J Consult Clin Psychol. 2006;74(1):179.PubMed

	53.
Wasserman JD, Bracken BA. Fundamental psychometric considerations in assessment. In: Weiner IB, Graham JR, Naglieri JA, editors. Handbook of psychology. Hoboken: Wiley; 2012. p. 50–81.

	54.
World Health Organization. The ICD-10 classification of mental and behavioural disorders: clinical descriptions and diagnostic guidelines. Geneva: World Health Organization; 1992.

	55.
Yang Y, Green SB. Evaluation of structural equation modeling estimates of reliability for scales with ordered categorical items. Methodology. 2015;11(1):23–34.



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Normative data for the self-reported and parent-reported Strengths and Difficulties Questionnaire (SDQ) for ages 12–17


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





