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Abstract 

Background  Parent reported mental health can be assessed by the Strengths and Difficulties Questionnaire (SDQ). 
Currently, Norwegian norms for parent-reported SDQ do not exist, whereas Swedish, Danish, and United Kingdom 
(UK) norms have been published. We aimed to (1) describe parent-reported SDQ among children aged 4 and 6 years 
in Southern Norway, (2) evaluate empirical cutoff values within the context of the Starting RightTM project in relation 
to the Swedish, Danish, and UK cutoffs, and (3) evaluate the representativeness of the study sample with regard to 
parental socioeconomic status.

Methods  This study included parent-reported observations for 665 children (63% consent rate). Means and standard 
deviations were calculated for the domains of SDQ, and gender differences were assessed. Based on the Swedish, 
Danish, and UK cutoffs and the 80th and 90th percentile cutoff values within the study, we calculated the total number 
of children with borderline and abnormal scores.

Results  Boys had higher mean total difficulties (7.3 vs 5.6) and impact scores (0.3 vs 0.1) and lower prosocial scores 
(8.3 vs 8.8) than girls. The differences in means were largest in the case of externalizing symptoms (5.0 vs 3.6) and 
hyperactivity subscore (3.2 vs 2.3). Using the UK cutoff values, 28 and 25 children had borderline and abnormal total 
difficulties scores, respectively. The corresponding numbers using the within study or Scandinavian cutoff values were 
84–99 and 54–79, respectively. Overall, our study sample was well representative of the target population.

Conclusions  Our findings consistently indicated that girls had better SDQ scores than boys among children aged 4 
and 6 years. Fewer children would be identified as having mental health difficulties using the UK cutoff values than 
using the Scandinavian age- and gender-relevant cutoff values.
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Background
In Norway, child health clinics are well developed, free of 
charge, organized within the municipal primary health 
care system, and expected to safeguard and promote 
the healthy development of children. However, a recent 
review of national practices in the Nordic countries 
and Scotland revealed that none of these countries ful-
filled the World Health Organization’s screening criteria 
for developmental surveillance ensuring feasibility and 
quality of the instruments used [1]. Universal screening 
may improve the early identification of problems, create 
opportunities for systematic evaluation, facilitate user 
involvement and interdisciplinary collaboration, and 
improve service quality [2–5]. Growth and weight moni-
toring are implemented nationally in child and school 
health services in Norway [6]. However, parent- or child-
reported measures and screening of development, mental 
health, and quality of life are rarely recorded in the child 
health service systems [1]. The importance of screening is 
related to the fact that unhealthy trajectories, including 
mental health problems and problem behaviors as well 
as poor physical health, may start early during childhood 
[7–9]. Problems are often related to adverse circum-
stances, such as physical and emotional abuse, neglect, 
and household dysfunction [10], and challenging fam-
ily trajectories [10]. Investments in early interventions 
for improved child health have greater returns both for 
the society and children at risk [11] and should rely on 
the evidence-based practice logic of assessing the prob-
lem before intervening [12]. Therefore, valid and reliable 
instruments for early identification and evaluation need 
to be integrated into routine child health services [7, 12]. 
Moreover, the instruments need to be feasible, accept-
able, and affordable for the users (children, parents, and 
professionals), and facilitate understanding, dialogue, 
and engagement concerning challenges without labelling 
the child or family [7].

In Sweden [13] and Scotland [14], such efforts con-
cerning the mental health of children have been initiated 
using instruments such as the Strengths and Difficulties 
Questionnaire (SDQ). The SDQ assesses mental health 
symptoms using 25 items representing internalizing 
symptoms (peer and emotional problems), external-
izing symptoms (conduct problems and hyperactivity), 
and prosocial behavior. In addition, an impact score 
that reflects how these symptoms influence daily life is 
assessed using five items [15]. The SDQ can be reported 
by both parents and teachers of children aged ≥2 years as 
well as by children aged ≥11 years [15].

The Norwegian Starting RightTM project, which is an 
innovation that provides public health nurses with an 
online tool and practical routines for the assessment of 
children’s health and development using parent- and 

child-reported questionnaires, has been piloted in child 
and school health services in Agder County in South-
ern Norway [16]. To assess children’s mental health, the 
parent-reported SDQ is used for children aged ≥4 years. 
The current study hence includes population-based data 
on children reported through ordinary child health ser-
vices, needed to further develop and improve routine use 
of SDQ in child health clinics.

Country-specific normative data are important in psy-
chosocial research because psychosocial functioning is 
country- and culture-specific [17]. Currently, Norwegian 
norms for the SDQ do not exist [18], whereas Swedish 
[19], Danish [20], and United Kingdom (UK) [21] norms 
have been published or provided on the SDQ informa-
tion website [20, 21]. The SDQ cutoff values rely on the 
80th percentile for the presence of borderline mental 
health problems and the 90th percentile for abnormal 
mental health problems [21]. Large population-based 
studies have been conducted in Norway in different 
regions and age ranges, and they demonstrated appropri-
ate psychometric properties [18]. Because of the lack of 
Norwegian norms and cutoff values, the UK norms were 
used in the Starting Right™ project. However, Swedish 
[19] and Danish [20], as well as Norwegian [18] studies, 
suggested lower cutoff values than the UK norms using 
the 80th and 90th percentiles. Distributions of scores were 
highly similar across the Nordic countries [22]. Lower 
cutoffs may increase the sensitivity and identify more 
children with challenges. Based on sensitivity/specificity 
analysis, Sveen et al. [23] recommended a total difficulty 
cutoff score ≥10 when using the SDQ in the general pop-
ulation. However, using a large population-based cohort, 
the developers of the SDQ reported that no threshold 
for psychopathology was found [24]. Hence, based on 
the reported correlation between the SDQ and psycho-
pathology across the full range of scores, they suggested 
employing the SDQ as a dimensional measure [24].

Differently from previous studies, data used in this 
study is collected through routine follow-up in the Nor-
wegian child health clinics. To develop clinical use of the 
parent-reported SDQ in preventive child health care by 
public health nurses, we therefore aimed to (1) describe 
parent-reported SDQ among children aged 4 and 6 years 
in Southern Norway, (2) evaluate empirical cutoff val-
ues within the context of the Starting Right™ project in 
relation to the Swedish, Danish, and UK cutoffs, and (3) 
evaluate the representativeness of the study sample with 
regard to parental socioeconomic status.

Methods
Study design
The Starting Right™ project provides an observational 
longitudinal population-based cohort from Agder 
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County in Southern Norway based on ordinary consul-
tations in the child and school health services. However, 
the present study recruited children aged 4 and 6  years 
from three urban and rural municipalities.

Data collection
Data were collected using an online tool (CheckWare, 
CheckWare Ltd., Trondheim, Norway) between May 
2019 and May 2021. Nine days before the scheduled 
consultation between the child and school health nurse, 
a text message with a secure link was sent to the par-
ents of the child, whose phone number was registered 
in the child’s journal. Parents then logged in through 
the secured Norwegian public e-services login system 
(ID-porten). First, parents of all children were asked to 
respond to the SDQ parent questionnaire. Then, only the 
parents of 6-year-old children were asked to respond to 
the KIDSCREEN-27 questionnaire, which assesses the 
parent-measured health-related quality of life (data not 
included in the present study). All parents were asked to 
respond to the questionnaires for clinical use to inform 
the public health nurse about their child’s health. A 
report was generated for the public health nurse for each 
instrument concerning each child individually. After 
responding to the questionnaires concerning their child’s 
health, parents were provided with written information 
regarding the research project and the possibility for con-
sent, including alignment of the data with Norwegian 
statistics concerning parental education, income, and 
ethnic background.

Participants
Our data consisted of 732 parent-reported SDQ ques-
tionnaires for children aged 4 and 6 years (consent rate, 
63%). In a few cases (n = 13), multiple responses were 
provided for the child by the same parent. In these cases, 
we used the first response. In addition, there were 50 
cases where both parents reported the SDQ for their 
child. In these cases, we included the report from “par-
ent 1,” because the majority of our SDQ reports were 
from “parent 1”; in most cases, this was the mother. 
Thus, a total of 665 individual parent-reported SDQs 
were finally used.

Socioeconomic background
The data were linked with administrative data from Sta-
tistics Norway. We were able to identify nearly all fathers’ 
and mothers’ data in the administrative data, only those 
of nine fathers and five mothers were not identified. 
Parental education was measured as the highest level of 
education completed by 2020 for mothers and fathers 
individually. Parental income was measured in 2019. 
Our data included the following two different measures 

of income: income from employment and household 
income after tax per consumption unit calculated using 
the European Union equivalence scale. Our data did not 
include the absolute income values but included the par-
ents’ relative ranks in the income distribution relative to 
the population of Norway. Statistics Norway data include 
percentiles for different income measures for all individ-
uals aged > 16 years living in Norway; these data are sep-
arately provided for men and women. Our data provide 
information about which percentile the parents belonged 
to. Finally, our data also included information about the 
children’s immigration status.

The Strength and Difficulties Questionnaire
The SDQ parent questionnaire comprises 20 items rep-
resenting a total difficulties score, additional five items 
representing prosocial behavior, and an impact supple-
ment of eight items of which five constitutes the impact 
score according to the scoring manual [21]. Difficulties 
and prosocial items are described as e.g., “Generally liked 
by other children” with a response format from “Not 
true” to “Somewhat true,” and “Certainly true.” The total 
difficulties score compounds an internalizing symptoms 
score consisting of peer and emotional problems with 
five items each and an externalizing symptoms score 
consisting of hyperactivity and conduct problems with 
five items each [15]. Each item is scored as 0, 1, or 2 and 
each domain will thereby range from 0 to 10, internaliz-
ing and externalizing symptoms scores from 0 to 20, and 
the total difficulties score from 0 to 40. The impact score 
is based on five of the items with a response format rang-
ing from “Not at all” to “Only a little” (both 0), “Quite a 
lot” (1), and “A great deal” (2). Hence, it also ranges from 
0 to 10. The UK norms and cutoff values, referring to the 
80th and 90th percentiles for borderline and abnormal val-
ues, respectively, are provided separately for age groups 
2–4 years and 4–17 years, but not separately for different 
genders [20]. The Swedish [19] and Danish [20] values 
applied in the present study are distinct between the gen-
ders and cover the age groups 4–5 years and 5–7 years, 
respectively. In general, the suggested cutoff values from 
the UK are higher than those from the Scandinavian 
countries, leading to fewer identified cases if applied.

Statistical analysis
We performed descriptive analysis using STATA (Stata-
Corp. 2019, Stata Statistical Software: Release 16. College 
Station, TX, USA). Means and standard deviations (SDs) 
were computed. The differences in means between boys 
and girls were computed and analyzed using independ-
ent samples t tests assuming unequal variance (Welch’s 
test). The 95% confidence intervals (CIs) for the mean 
difference were calculated. Based on the suggested cutoff 
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values from Sweden, Denmark, and the UK, we calcu-
lated the total number of respondents in the borderline 
and abnormal groups in our study. Finally, based on the 
present sample, we calculated the 80th and 90th percen-
tiles for cutoff values within our study population.

Results
Descriptive statistics
In total, parents reported individual observations for 
320 girls (48%) and 345 boys (52%); 89% of responses 
were from mothers. All observations were provided for 
children either 4  years old (70%) or 6  years old (30%). 
Among the children, 47% and 51% were girls at 4 and 
6  years, respectively. The mean age of the mothers and 
fathers was 35.2 years (SD, 4.6) and 37.6 years (SD, 5.7), 
respectively.

SDQ scores reported by parents
The mean total difficulties score reported by parents 
was 6.5 (SD, 4.2) whereas internalizing and externaliz-
ing symptoms scores were 2.2 (SD, 2.2) and 4.3 (SD, 3.1), 
respectively (Table  1). The total prosocial score was 8.5 
(SD, 1.5) and the impact score was 0.2 (SD, 0.8). Parents 
reported significantly fewer total difficulties symptoms 
in girls than boys (mean difference, ˗1.7 [95% CI { ˗2.3, 
˗1.1}]). The major difference between girls and boys was 
found in the case of externalizing symptoms (˗1.4 [95% 
CI { ˗1.9, ˗0.9}]), whereas no significant difference was 
observed in internalizing symptoms. Externalizing symp-
toms of hyperactivity (˗0.9 [95% CI { ˗1.2, ˗0.6}]) and 
conduct problems (˗0.5 [95% CI { ˗0.7, ˗0.3}]) were both 
lower in girls than boys. Peer symptoms were also mar-
ginally lower in girls than boys (˗0.2 [95% CI { ˗0.4, ˗0.1}]). 
Moreover, parents reported higher prosocial score (0.5 
[95% CI {0.2, 0.7}]) and lower impact score (˗0.2 [95% CI 
{ ˗0.4, ˗0.1}]) in girls than boys. The emotional symptoms 
score was the only difficulties score (in addition to the 
collapsed internalizing symptoms score) that was similar 
between girls and boys in this study population.

Cutoff values
Table  2 presents suggested cutoff values that have been 
developed based on population samples from Sweden, 
Denmark, and the UK and the 80th and 90th percentiles 
in the present Norwegian study (10th and 20th percentiles 
for the prosocial score). The consequences of differences 
in the cutoff values are illustrated in Table  3, where we 
have calculated the number of individuals in our sample 
that were categorized as having borderline and abnormal 
scores using the different suggested cutoff values. The 
numbers of individuals with both borderline and abnor-
mal scores were substantially lower on all SDQ dimen-
sions using the cutoff values from the UK than those 

obtained using the cutoff values from Sweden/Denmark 
or the 80th and 90th percentiles in the present study. Con-
sidering the total difficulties score, using the UK cutoff 
values, approximately 4% of our sample was categorized 
as having borderline scores and approximately 4% as hav-
ing abnormal scores. However, using the Swedish cutoff 
values, the proportion of our sample that was categorized 
as having borderline and abnormal scores was 13% and 
12%, respectively. Using the Danish cutoff values, 15% 
and 8% of our sample were categorized as having border-
line and abnormal scores, respectively. Because the 80th 
and 90th percentile cutoff values in the present study were 
rounded to the nearest integer, the proposed cutoff values 
from the present study would result in the categorization 
of 84 (13%) and 74 (11%) children as having borderline 
and abnormal scores, respectively. Using the cutoff pro-
posed by Sveen et al. [23], 134 (20%, 44 girls and 90 boys) 
children in our study would be categorized as having a 
score indicating emotional and/or behavioral problems.

Representativity
A comparison of the highest level of education com-
pleted for parents in our study against the official statis-
tics for individuals living in Agder County is presented 
in Fig.  1. The comparison age group of 30–39  years 
was selected because it included the mean age for the 

Table 1  Mean SDQ values (distinct for girls and boys)

Columns 1, 2, and 3: Mean values, standard deviation in parentheses. Column 
4: Mean differences, 95% confidence interval using t-test assuming unequal 
variance * p < 0.05, ** p < 0.01, *** p < 0.001

(1) (2) (3) (4)
Full Sample Girls Boys Difference

Total difficulties 6.457 5.572 7.278 ˗1. 706***

(4.248) (3.616) (4.616) [˗2.334, ˗1.079]

Internalizing 2.167 2.006 2.316 ˗0.310

(2.158) (1.933) (2.341) [˗0.635, 0.0157]

Emotional 1.460 1.422 1.496 ˗0.0738

(1.525) (1.460) (1.585) [˗0.305, 0.158]

Peer symptoms 0.707 0.584 0.820 ˗0.236*

(1.204) (1.062) (1.313) [˗0.417, ˗0.0550]

Externalizing 4.290 3.566 4.962 ˗1.397***

(3.101) (2.667) (3.320) [˗1.853, ˗0.940]

Conduct 1.558 1.303 1.794 ˗0.491***

(1.437) (1.226) (1.574) [˗0.705, ˗0.277]

Hyperactivity 2.732 2.263 3.168 ˗0.906***

(2.204) (1.962) (2.327) [˗1.232, ˗0.579]

Prosocial 8.537 8.778 8.313 0.465***

(1.519) (1.312) (1.658) [0.239, 0.692]

Impact 0.211 0.084 0.328 ˗0.243***

(0.781) (0.450) (0.979) [˗0.358, ˗0.129]

N 665 320 345 665
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Table 2  Country specific cutoff values for borderline and abnormal parent-reported SDQ-scores

1 Based on the 80th and 90th (10th and 20th for the prosocial score) percentiles from the present study from Agder County, Norway. 2For prosocial score, cutoff values 
are based on the 10th and 20th percentiles

UK 2–4/4–17 years [20] Sweden 4/5 years [18] Denmark 5–7 years [19] Norway 4 years/6 years1

Borderline Abnormal Borderline Abnormal Borderline Abnormal Borderline Abnormal

Total difficulties 13/14 16/17 10/9 12/12
 Boys 9/8 10/11 10 14 10/11 14/14
 Girls 10/9 13/12 9 12 9/7 11/9
Emotional symptoms 3/4 4/5 2/3 3/4
 Boys 2/2 3/3 4 5 2/3 4/4
 Girls 2/2 3/3 4 5 2/3 3/4
Peer problems 3/3 4/4 1/1 2/2
 Boys 2/2 3/2 2 3 2/2 2/2
 Girls 1/1 2/2 2 3 1/1 2/2
Conduct problems 4/3 5/4 3/2 4/3
 Boys 4/3 4/4 3 4 3/3 4/4
 Girls 3/3 4/4 3 4 3/2 3/2
Hyperactivity 6/6 7/7 5/5 6/6
Boys 4/4 5/5 5 7 5/5 6/6
 Girls 3/3 5/4 4 6 4/3 5/4
Prosocial score2 6/5 5/4 7/7 6/7
 Boys 6/7 5/6 6 5 7/7 6/6
 Girls 7/8 6/6 7 6 8/8 7/7

Table 3  Total number and proportion of children categorized as having borderline and abnormal scores

The table shows the total number and proportion of children categorized as borderline and abnormal when suggested cutoff values from the UK, Sweden and 
Denmark were applied, respectively. The corresponding cutoff values are presented in Table 2. We used the age-appropriate cutoff values and separated between 
genders if the cutoff values were different. For the UK cutoff values, the norms for children aged 2–4 years were applied to the 4-year-old children in our study. For 
the Swedish cutoff values, the norms for 4- and 5-year-old children were applied. For the Danish cutoff values, the norms for children aged 5–7 years were applied. In 
cases where the cutoff values were similar for the borderline and abnormal scores, we only included individuals in the abnormal group. 1The Norwegian numbers are 
based on the 80th and 90th (10th and 20th for the prosocial score) percentiles from the present study

UK [20] Sweden [18] Denmark [19] Norway 1

Borderline Abnormal Borderline Abnormal Borderline Abnormal Borderline Abnormal

Sum/ratio Sum/ratio Sum/ratio Sum/ratio Sum/ratio Sum/ratio Sum/ratio Sum/ratio

Total difficulties 28 25 85 79 99 54 84 74

0.042 0.038 0.128 0.119 0.149 0.081 0.126 0.111

Emotional symptoms 49 57 138 120 30 38 129 84

0.074 0.086 0.208 0.180 0.045 0.057 0.194 0.126

Peer problems 29 24 82 98 77 53 50 130

0.044 0.036 0.123 0.147 0.116 0.080 0.075 0.195

Conduct problems 48 31 51 66 87 66 46 128

0.072 0.047 0.077 0.099 0.131 0.099 0.069 0.192

Hyperactivity 31 41 114 154 110 58 83 102

0.047 0.062 0.171 0.232 0.165 0.087 0.125 0.153

Prosocial 32 26 87 46 61 39 102 100

0.048 0.039 0.131 0.069 0.092 0.059 0.153 0.150

N 665 665 665 665 665 665 665 665
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parents included in our study. In general, both moth-
ers and fathers included in our study had all levels of 
education, i.e., the included children had parents with 
both low (basic education level completed) and higher 
education. However, the proportion of parents who had 
only completed basic school level (9 or 10  years) was 
lower in our sample than the average proportion of 
such individuals in Agder County. Moreover, our sam-
ple included a higher proportion of parents with higher 
education (bachelor’s degree as well as master’s degree 
or higher) than the average proportion of such individ-
uals in Agder County.

Figure 2 presents the relative income level for the par-
ents in our sample. Among fathers, the majority belonged 
to the 60th percentile or higher and the employment 
income distribution was skewed to the right. Among the 
mothers included in our study, few individuals belonged 
to the highest percentiles. If we had a 100% representa-
tive population, the bars in the income distribution 
would have been equally high. However, this was not 
expected because we only included parents and not all 
adults aged ≥16 years, and the mean age for the mothers 
and fathers was 35.2 and 37.6 years, respectively. House-
hold income, which was corrected for the number of 
persons in the household, was more evenly distributed, 
including observations of parents from the lowest per-
centiles to the highest.

In our study, we managed to include children with and 
without immigrant backgrounds (Fig. 3). Compared with 
the Agder County population, our sample consisted of 
more individuals from the nonimmigrant population 
(79% vs 70%). The proportion of children in our study 
who were born in Norway with one or two parents being 
immigrants was similar to this proportion for children in 
the same age group in Agder County. In our study, 1% of 
children had immigrated to Norway whereas that pro-
portion was 4% in the corresponding age group in Agder 
County population in 2021.

Discussion
The aims of the present study were to develop the clini-
cal use of the parent-reported SDQ in preventive child 
health care by public health nurses, describe the parent-
reported SDQ, evaluate empirical cutoff values within the 
context of the Starting Right™ project in relation to the 
Swedish, Danish, and UK cutoffs, and evaluate the repre-
sentativeness of the study sample with regard to parental 
socioeconomic status.

Our main findings showed that boys had higher total 
difficulties and impact scores than girls. The differences 
in means between boys and girls were largest in the case 
of externalizing symptoms and hyperactivity subscore. 
However, girls had higher prosocial scores than boys. 
Our findings consistently indicated that girls had better 

Fig. 1  Comparison of education level for parents in the present study and individuals in Agder County

Notes: This figure presents the highest level of education completed for the mothers and fathers included in our sample. The level of education was 
assessed in 2020. The comparison values for Agder County include the highest level of education completed in 2020 for all women and men (mean 
age, 30–39 years) who lived in Agder County [25]
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SDQ scores than boys in the included age group. Moreo-
ver, fewer children would be identified as having mental 
health challenges using the UK cutoff values than using 
the Scandinavian cutoff values. Applying the 80th percen-
tile cutoffs in the present study, 158 of 665 children were 
identified as having mental health difficulties.

The mean parent-reported total difficulties scores in 
the present study were nearly similar to those reported 
in previous Norwegian [18] and Nordic studies [22]. Even 
though Norwegian norms and cutoffs are not established 
[18], the availability of country-specific normative data is 
of interest in psychosocial research because psychosocial 
functioning is known to be country- and culture-specific 
[17]. In the Starting Right™ project, the UK cutoffs were 
used to guide the child and school health nurses’ inter-
pretation of individual results. As shown in the results, 
the nurses may overlook more children (approximately 
67%) with or at risk of mental health problems using the 

UK cutoffs than using the Swedish/Danish cutoffs or the 
“in-study” 80th percentile cutoffs (Table 3).

Even though cutoffs can be difficult to establish, the 
SDQ total difficulties score correlates with mental health 
challenges at the full range of scores [24]. Moreover, the 
use of different concepts related to what SDQ measures 
are reported in the literature; Sveen et al. [23] used emo-
tional and behavioral disorders whereas Goodman [15] 
used the concept of “a total difficulties score.” Conse-
quently, an interpretation by a clinician may be either in 
the direction of using the score and a cutoff to diagnose 
the child (or hypothesize a diagnosis and refer to spe-
cialist health care), or to gain insight into a child’s men-
tal health symptoms as perceived by the parent of the 
child. Moreover, screening may be the first step in a dia-
logue and provide valuable insight into children’s mental 
health. Use of the SDQ may facilitate communication 
between family/child and the public health nurse, and 

Fig. 2  Employment and household income levels for mothers and fathers, 2019

Notes: This figure illustrates which percentile the employment income and total household income for mothers and fathers included in our 
study belong to. The percentiles were calculated based on all individuals aged > 16 years living in Norway. This figure also illustrates where in the 
distribution the mothers and fathers included in our study belonged. Household income was adjusted by the number of persons living in the 
household



Page 8 of 11Mølland et al. BMC Pediatrics           (2023) 23:30 

areas of concern can be identified and discussed. Such 
knowledge will be important to make decisions regarding 
the child’s needs and possible support strategies. For clin-
ical use, gender and population-based 80th and 90th per-
centile cutoffs may help the clinician to focus their efforts 
on understanding and supporting the children with the 
most mental health symptoms, which represents a differ-
ent approach than categorizing the children in terms of 
psychopathology.

Although Kornør and Heyerdahl [18] did not make the 
abovementioned distinction clear, they suggested that 
the parent-reported SDQ should not be used to screen 
for psychopathology, which would refer to a clinical use 
of the SDQ for diagnosing disorders. Nevertheless, they 
emphasized the importance of a low cutoff if the SDQ is 
to be used in municipal services with a low incidence of 
mental disorders, which may apply for the current study. 
However, a recent systematic review concluded that the 
SDQ demonstrated predictive validity for language and 
behavioral concerns in preschool-aged children in a com-
munity setting [27].

Sveen et  al. [23] suggested a Norwegian cutoff score 
≥10 to determine psychopathology at age 4  years with 
satisfactory sensitivity and specificity. However, in their 
follow-up study of children aged 6  years, they reported 
many nonpersistent cases and a rather low positive 

predictive value (9.5%) and a high negative predictive 
value (99.6%) [28]. Such findings would practically mean 
that children at 4 years of age with low or unproblematic 
scores are at low risk of mental health problems 2 years 
later, while children identified with problems at 4  years 
of age may not have persistent problems 2  years later. 
Hence, the clinical implications may be in line with the 
recommendations made by Kornør and Heyerdahl [18], 
to not use the parent-reported SDQ as a tool for sug-
gesting or predicting psychiatric disorders. In line with 
this finding, a Danish study among preschool children 
reported that the SDQ was useful for screening at a pre-
school age to identify children at an increased risk of 
mental health problems. However, the authors empha-
sized that early screening with the SDQ predictive algo-
rithms cannot stand alone, and repeated assessments of 
children are needed, especially regarding internalizing 
mental health problems [29]. Screening tools rely on 
predictive validity and may imply the risk of false posi-
tive and/or false negative cases [1]. Applying the 90th 
percentile from the current study as a cutoff (≥ 12, see 
Table  2) for abnormal range in the study population of 
Sveen et  al. [28] would have led to a sensitivity of 54%, 
which would implicate many cases missed. Our study 
has a limited contribution for establishing Norwegian 
norms and cutoffs for diagnostic purposes, whereas the 

Fig. 3  Immigrant background of the children in this study compared to reference population

Notes: This figure illustrates the immigrant background for the children in our study as well as for children at similar ages in Agder County. The 
subsample “Agder, Birth cohort 2013–2017” includes all individuals who lived in Agder County in 2021 and were born in the period between 
January 2013 and December 2017; the proportion of individuals was calculated using microdata.no [26]
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novelty concerns the study of clinical anamnestic consid-
erations. In the current study context, screening is not 
used to decide who is receiving follow-up from the public 
health nurses, but to inform the content of the follow-
up and strengthen the dialog between the public health 
nurses and the family. For instance, public health nurses 
may guide parents about how to relate to children with 
different difficulties reported by the parents using the 
SDQ instrument. Our study’s 80th percentile, as well as 
the study by Sveen et al. [28], indicate that public health 
nurses should pay attention to all children with a total 
difficulties score above 9 or 10. Nevertheless, context and 
age specific cutoffs to guide content of follow-up in pri-
mary health care need further investigation.

Moreover, Nilsen et  al. [10] reported that internal-
izing and externalizing mental health problems can be 
traced to as early as 18  months of age. However, they 
did not measure mental health problems using the 
SDQ. In addition, children who show early signs of 
mental health problems and have mothers who receive 
the appropriate support can change their trajectory in 
a healthier direction [10]. A plausible clinical implica-
tion would then be to increase or facilitate support to 
parents of children with the most symptoms. The lat-
ter may support a clinical use of the SDQ, not to diag-
nose or predict diagnosis and problems, but to adjust 
the effort of the primary child health care providers to 
individuals at current risk.

In our study, parents overall reported more total dif-
ficulties symptoms among boys than girls, particularly 
driven by externalizing symptoms and the subdomain of 
hyperactivity. This finding is in line with those of earlier 
studies. In a Dutch study, boys (aged 4–5  years) scored 
higher than girls on the hyperactivity and total difficulties 
domains, and more boys than girls scored in the clinical 
range of prosocial behavior [17]. Hence, public health 
nurses should be aware that gender differences could rep-
resent the different needs of children.

The mental health of a child may follow certain tra-
jectories but also vary through age. An important factor 
determining mental health according to the Norwegian 
TOPP study is personality, and how the environment of 
the child challenges, or reacts/responds to, the child’s 
needs [10]. A recent policy statement of the American 
Academy of Pediatrics also highlighted the importance of 
personalizing the response to individual children’s needs 
when facing any adversity [30]. Hence, the SDQ may rep-
resent an outcome mostly relevant to the child (and fam-
ily) from a subjective perspective. Because children are 
born with different personalities and temperaments, and 
may face adversity in different environments, they also 
need different nurturing responses from their environ-
ments for their healthy development [7, 10, 31].

Asking children and families about the children’s symp-
toms, acknowledging and being responsive to the child’s 
personality and needs, facilitating reduction of family stress, 
and helping the parents to incorporate core skills, as sug-
gested by Garner and Yogman [30], may represent a feasible 
and suitable use of the SDQ in primary health care. In such a 
context, cutoffs may be used as advisory instead of definers 
and as markers of unhealthy trajectories and/or reflections 
of adversity. Advisory cutoffs may then motivate efforts in 
child primary health care on children’s own premises.

Representativeness of the study sample
Our study sample represented all groups of socioeco-
nomic status and immigrant backgrounds; however, it 
had a minor overrepresentation of parents with higher 
education and Norwegian background. Nevertheless, 
11% of mothers and 10% of fathers had basic school level 
education (9–10 years of schooling) only.

Representativity in population-based studies may often 
be a challenge. Public health nurses have also raised con-
cerns about whether all types of families can be included 
in the Starting Right™ project and if responses will be 
received from the immigrant population owing to barri-
ers due to language skills or technical issues (smartphone 
and the secure ID). Our findings indicated that few 
responses (1%) were received from parents of children in 
cases where both parents and the child were born outside 
Norway and had since immigrated to Norway. However, 
in general, the proportion of children in the popula-
tion who had immigrated was rather low (4%). For chil-
dren born in Norway, we had a relatively representative 
sample including children with and without immigrant 
backgrounds.

Strength and limitations
The consent rate to this study was 63%, which we con-
sider relatively high. However, it is a limitation that we 
did not have information about the group not consent-
ing to this research. Data from the included individuals 
indicated that they represented children with different 
socioeconomic backgrounds both in terms of education 
and income, which is a strength of this study. However, 
a limitation is that our income data included the percen-
tile of income compared with the income of the entire 
population aged > 16  years, while our study population 
only included mothers and fathers with a mean age of 
35.2  years and 37.6  years, respectively. Responses from 
mothers were overrepresented because in most cases, 
the health centers only had the mothers’ phone numbers. 
Hence, the text message may only have been sent to the 
mother. Furthermore, despite that the current study cor-
responds with previous Scandinavian studies concerning 
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identification rates, we cannot tell if the children in need 
of follow-up are identified. However, the instrument is 
implemented through ordinary services and all children 
receive individual follow-up by the public health Nurses.

Implications
Advisory cutoffs of the SDQ, relying on the Scandinavian, 
but not on the UK, norms may be used to reflect chil-
dren’s individual and present needs in Norway, and help 
public health nurses to personalize their care and focus 
on children and families with the highest needs. Parent-
reported SDQ in children aged 4 and 6 years can be rep-
resentatively collected in municipal health services using 
an online tool. Furthermore, Norwegian SDQ norms and 
cutoffs should be further developed.

Conclusions
Our findings indicate that girls had better SDQ scores than 
boys among children aged 4 and 6 years in Southern Nor-
way, as measured using parent-reported SDQ. Approxi-
mately only 1out of 3 children would be identified as having 
mental health difficulties using the UK cutoff values (n = 53) 
compared to using the Scandinavian age- and gender-rele-
vant cutoff values (n = 153–164). Overall, the study sample 
was well representative of the population in the region.

Abbreviations
CI	� Confidence interval
SD	� Standard deviation
SDQ	� Strengths and Difficulties Questionnaire
UK	� United Kingdom

Acknowledgements
We are grateful to all public health nurses implementing the online solution 
for distribution of psychometric instruments in their daily practice.

Authors’ contributions
All authors (EM, KH, EA, ÅTH, UMSK, LF, and TW) contributed to the study 
design and participated in the project work. TW and EM conducted the analy-
sis of data and interpretation of results. EM, TW, and KH drafted the manuscript 
with contributing support and revision from all authors. All authors approved 
the final manuscript and are accountable for the content.

Funding
The initiation of the project was funded by the Regional Research Fund in 
Agder, Norway (Grant number: 285009). From 2020 onwards, the Starting 
Right™ project was funded by the Sørlandet Knowledge Foundation and 
Eastern Agder Development and Competence Fund.

Availability of data and materials
The datasets generated and analysed during the current study are not publicly 
available due to regulation by the Norwegian Data Protection Authority but 
are available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Data security and storage routines were organized according to the General 
Data Protection Regulation [31]. Written informed consent was obtained from 
parents through the online solution for distribution of health assessments. The 

study was judged as not being under the Norwegian jurisdiction of medical 
and health research by The Regional Committee for Medical Research Ethics in 
Southeast Norway (2018/1610). Study procedures were recommended by the 
Norwegian Centre for Research Data (Number: 630027) and approved by the 
Ethics Board, Faculty of Health and Sport Sciences and the university research 
director (April 5, 2019) at the University of Agder. All experiments were per-
formed with relevant guidelines and regulations.

Consent for publication
Not applicable.

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

Received: 15 February 2022   Accepted: 6 January 2023

References
	1.	 Wilson P, Wood R, Lykke K, Graungaard AH, Ertmann RK, Andersen MK, 

et al. International variation in programmes for assessment of chil-
dren’s neurodevelopment in the community: understanding disparate 
approaches to evaluation of motor, social, emotional, behavioural and 
cognitive function. Scand J Public Health. 2018;46(8):805–16.

	2.	 Eklund K, Renshaw TL, Dowdy E, Jimerson SR, Hart SR, Jones CN, et al. 
Early identification of behavioral and emotional problems in youth: uni-
versal screening versus teacher-referral identification. Calif Sch Psychol. 
2009;14(1):89–95.

	3.	 Bagner DM, Rodriguez GM, Blake CA, Linares D, Carter AS. Assessment of 
behavioral and emotional problems in infancy: a systematic review. Clin 
Child Fam Psychol Rev. 2012;15(2):113–28.

	4.	 Waldron SM, Loades ME, Rogers L. Routine outcome monitoring in 
CAMHS: how can we enable implementation in practice? Child Adolesc 
Ment Health. 2018;23(4):328–33.

	5.	 van Minde MRC, Hulst SM, Raat H, Steegers EAP, de Kroon MLA. Postnatal 
screening and care for non-medical risk factors by preventive child 
healthcare in deprived and non-deprived neighbourhoods. BMC Health 
Serv Res. 2018;18(1):432.

	6.	 The Norwegian Directorate of Health. National guideline for health 
promotion and preventive work in the child and youth health centres 
and school health service, 0–20 years. 2019. https://​www.​helse​direk​torat​
et.​no/​retni​ngsli​njer/​helse​stasj​ons-​og-​skole​helse​tjene​sten/​dokum​enter-​
helse​stasj​ons-​og-​skole​helse​tjene​sten/​Natio​nal%​20gui​deline%​20for%​
20hea​lth%​20pro​motion%​20and%​20pre​venti​ve%​20work%​20in%​20the%​
20chi​ld%​20.​pdf/_/​attac​hment/​inline/​85431​2bb-​434e-​4aab-​b7eb-​125d5​
58eb4​34:​a0aaa​3fec5​90279​2de20​d18ab​fddee​e13bd​377c8/​Natio​nal%​
20gui​deline%​20for%​20hea​lth%​20pro​motion%​20and%​20pre​venti​ve%​
20work%​20in%​20the%​20chi​ld%​20.​pdf. Accessed 21 September 2019.

	7.	 Shonkoff JP, Boyce WT, Levitt P, Martinez FD, McEwen B. Leveraging the 
biology of adversity and resilience to transform pediatric practice. Pediat-
rics. 2021;147(2):e20193845.

	8.	 Hashemi L, Fanslow J, Gulliver P, McIntosh T. Exploring the health 
burden of cumulative and specific adverse childhood experiences in 
New Zealand: results from a population-based study. Child Abuse Negl. 
2021;122:105372.

	9.	 Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, 
et al. Relationship of childhood abuse and household dysfunction to 
many of the leading causes of death in adults: the adverse childhood 
experiences (ACE) study. Am J Prev Med. 1998;14(4):245–58.

	10.	 Nilsen W, Kjeldsen A, Karevold EB, Skipstein A, Helland M, Gustavson K. 
Cohort profile: the Tracking Opportunities and Problems Study (TOPP)–
study of Norwegian children and their parents followed from infancy to 
early adulthood. Int J Epidemiol. 2017;46(5):g.

	11.	 Heckman J. The case for investing in disadvantaged young children. 
CESifo DICE Report. 2008;6(2):3–8.

	12.	 Alexander KE, Brijnath B, Biezen R, Hampton K, Mazza D. Preventive 
healthcare for young children: a systematic review of interventions in 
primary care. Prev Med. 2017;99:236–50.

https://www.helsedirektoratet.no/retningslinjer/helsestasjons-og-skolehelsetjenesten/dokumenter-helsestasjons-og-skolehelsetjenesten/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf/_/attachment/inline/854312bb-434e-4aab-b7eb-125d558eb434:a0aaa3fec5902792de20d18abfddeee13bd377c8/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf
https://www.helsedirektoratet.no/retningslinjer/helsestasjons-og-skolehelsetjenesten/dokumenter-helsestasjons-og-skolehelsetjenesten/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf/_/attachment/inline/854312bb-434e-4aab-b7eb-125d558eb434:a0aaa3fec5902792de20d18abfddeee13bd377c8/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf
https://www.helsedirektoratet.no/retningslinjer/helsestasjons-og-skolehelsetjenesten/dokumenter-helsestasjons-og-skolehelsetjenesten/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf/_/attachment/inline/854312bb-434e-4aab-b7eb-125d558eb434:a0aaa3fec5902792de20d18abfddeee13bd377c8/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf
https://www.helsedirektoratet.no/retningslinjer/helsestasjons-og-skolehelsetjenesten/dokumenter-helsestasjons-og-skolehelsetjenesten/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf/_/attachment/inline/854312bb-434e-4aab-b7eb-125d558eb434:a0aaa3fec5902792de20d18abfddeee13bd377c8/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf
https://www.helsedirektoratet.no/retningslinjer/helsestasjons-og-skolehelsetjenesten/dokumenter-helsestasjons-og-skolehelsetjenesten/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf/_/attachment/inline/854312bb-434e-4aab-b7eb-125d558eb434:a0aaa3fec5902792de20d18abfddeee13bd377c8/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf
https://www.helsedirektoratet.no/retningslinjer/helsestasjons-og-skolehelsetjenesten/dokumenter-helsestasjons-og-skolehelsetjenesten/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf/_/attachment/inline/854312bb-434e-4aab-b7eb-125d558eb434:a0aaa3fec5902792de20d18abfddeee13bd377c8/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf
https://www.helsedirektoratet.no/retningslinjer/helsestasjons-og-skolehelsetjenesten/dokumenter-helsestasjons-og-skolehelsetjenesten/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf/_/attachment/inline/854312bb-434e-4aab-b7eb-125d558eb434:a0aaa3fec5902792de20d18abfddeee13bd377c8/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf
https://www.helsedirektoratet.no/retningslinjer/helsestasjons-og-skolehelsetjenesten/dokumenter-helsestasjons-og-skolehelsetjenesten/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf/_/attachment/inline/854312bb-434e-4aab-b7eb-125d558eb434:a0aaa3fec5902792de20d18abfddeee13bd377c8/National%20guideline%20for%20health%20promotion%20and%20preventive%20work%20in%20the%20child%20.pdf


Page 11 of 11Mølland et al. BMC Pediatrics           (2023) 23:30 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	13.	 Fält E, Salari R, Fabian H, Sarkadi A. Facilitating implementation of an 
evidence-based method to assess the mental health of 3–5-year-old 
children at child health clinics: a mixed-methods process evaluation. 
PLoS ONE. 2020;15(6):e0234383.

	14.	 Sim F, O’Dowd J, Thompson L, Law J, Macmillan S, Affleck M, et al. 
Language and social/emotional problems identified at a universal devel-
opmental assessment at 30 months. BMC Pediatr. 2013;13:206.

	15.	 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.

	16.	 Westergren T, Mølland E, Haraldstad K, Håland ÅT, Köpp UMS, Fegran 
L, et al. Implementation of the Norwegian ‘Starting right’ child health 
service innovation: implementation adjustments, adoption, and accept-
ability. BMC Health Serv Res. 2021;21(1):86.

	17.	 Maurice-Stam H, Haverman L, Splinter A, van Oers HA, Schepers SA, 
Grootenhuis MA. Dutch norms for the Strengths and Difficulties Ques-
tionnaire (SDQ) – parent form for children aged 2–18 years. Health Qual 
Life Outcomes. 2018;16(1):123.

	18.	 Kornør H, Heyerdahl S. Måleegenskaper ved den norske versjonen av 
Strengths and Difficulties Questionnaire, foreldrerapport (SDQ-P) 2017 
21.06.2021; 2017(1). https://​psykt​estba​rn.r-​bup.​no/​no/​artik​ler/​sdq-p-​
stren​gths-​and-​diffi​culti​es-​quest​ionna​ire-​forel​drera​pport. Accessed 21 
June 2021.

	19.	 Dahlberg A, Fält E, Ghaderi A, Sarkadi A, Salari R. Swedish norms for the 
Strengths and Difficulties Questionnaire for children 3–5 years rated by 
parents and preschool teachers. Scand J Psychol. 2020;61(2):253–61.

	20.	 SDQinfo.org. SDQ: Normative SDQ data from Denmark. 2013. https://​
www.​sdqin​fo.​org/​norms/​Danis​hNorms.​html. Accessed 02 June 2021.

	21.	 SDQinfo.org. Scoring the SDQ. 2016. https://​www.​sdqin​fo.​org/​py/​sdqin​
fo/​c0.​py. Accessed 02 June 2021.

	22.	 Obel C, Heiervang E, Rodriguez A, Heyerdahl S, Smedje H, Sourander A, 
et al. The Strengths and Difficulties Questionnaire in the Nordic countries. 
Eur Child Adolesc Psychiatry. 2004;13(2):ii32-9.

	23.	 Sveen TH, Berg-Nielsen TS, Lydersen S, Wichstrøm L. Detecting psychiatric 
disorders in preschoolers: screening with the strengths and difficulties 
questionnaire. J Am Acad Child Adolesc Psychiatry. 2013;52(7):728–36.

	24.	 Goodman A, Goodman R. Strengths and difficulties questionnaire as a 
dimensional measure of child mental health. J Am Acad Child Adolesc 
Psychiatry. 2009;48(4):400–3.

	25.	 Statistics Norway. Educational attainment of the population. 08921: Edu-
cational attainment, by county, age and sex (C) 1980 - 2020. 2021. https://​
www.​ssb.​no/​en/​statb​ank/​table/​08921. Accessed 16 Nov 2021

	26.	 Statistics Norway. Microdata.no. 2021. https://​micro​data.​no/​en/. Accessed 
17 Nov 2021

	27.	 Sim F, Thompson L, Marryat L, Ramparsad N, Wilson P. Predictive validity 
of preschool screening tools for language and behavioural difficulties: a 
PRISMA systematic review. PLoS ONE. 2019;14(2):e0211409.

	28.	 Sveen TH, Berg-Nielsen TS, Lydersen S, Wichstrøm L. Screening 
for persistent psychopathology in 4-year-old children. Pediatrics. 
2016;138(4):e20151648.

	29.	 Nielsen LG, Rimvall MK, Clemmensen L, Munkholm A, Elberling H, Olsen 
EM, et al. The predictive validity of the Strengths and Difficulties Ques-
tionnaire in preschool age to identify mental disorders in preadoles-
cence. PLoS ONE. 2019;14(6): e0217707.

	30.	 Garner A, Yogman M. Preventing childhood toxic stress: partnering 
with families and communities to promote relational health. Pediatrics. 
2021;148(2): e2021052582.

	31.	 The General Data Protection Regulation [Personopplysningsloven], LOV-
2018–06–15–38 (2018). https://​lovda​ta.​no/​dokum​ent/​NL/​lov/​2018-​06-​
15-​38 . Accessed 06 December 2019.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://psyktestbarn.r-bup.no/no/artikler/sdq-p-strengths-and-difficulties-questionnaire-foreldrerapport
https://psyktestbarn.r-bup.no/no/artikler/sdq-p-strengths-and-difficulties-questionnaire-foreldrerapport
https://www.sdqinfo.org/norms/DanishNorms.html
https://www.sdqinfo.org/norms/DanishNorms.html
https://www.sdqinfo.org/py/sdqinfo/c0.py
https://www.sdqinfo.org/py/sdqinfo/c0.py
https://www.ssb.no/en/statbank/table/08921
https://www.ssb.no/en/statbank/table/08921
https://microdata.no/en/
https://lovdata.no/dokument/NL/lov/2018-06-15-38
https://lovdata.no/dokument/NL/lov/2018-06-15-38

	Use of the Strengths and Difficulties Questionnaire in child and school health services among children aged 4 and 6 years in Southern Norway: clinical considerations
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study design
	Data collection
	Participants
	Socioeconomic background
	The Strength and Difficulties Questionnaire
	Statistical analysis

	Results
	Descriptive statistics
	SDQ scores reported by parents
	Cutoff values
	Representativity


	Discussion
	Representativeness of the study sample
	Strength and limitations
	Implications

	Conclusions
	Acknowledgements
	References


