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The scientific literature highlights the risk of the appearance of internalizing and externalizing symptoms, together with difficulties in the academic area, linked to diagnosis of Attention Deficit Hyperactivity Disorder (ADHD). This is normally assessed by teachers and primary caregivers, disregarding the self-perception of the adolescents themselves, which limits detection of this disorder at an evolutionary stage. Our aim was to analyze the psychometric properties of a self-report for ADHD in adolescence and its relationship with psychopathology and academic performance. This study assessed an incidental sample of 267 students from secondary schools in the Region of Murcia, Spain, using the EDAH questionnaire adapted for self-report, in order to analyze its psychometric properties in assessing ADHD. The Youth Self-Report (YSR) and the Brief Self-Control Scale (BSCS) were also used to determine their association with psychopathological, self-control and academic performance variables. An ADHD prevalence of between 3.7 and 13.1% was observed depending on the established cut-off point. The adapted EDAH showed adequate reliability indices (α = 0.818; ω = 0.817) and explained a high variance percentage (50.655%). Adolescents with anxiety/depression difficulties, dissocial behavior, aggressiveness, and poor performance in mathematics showed a higher amount of ADHD symptoms. Moreover, self-control, dissocial behavior, age, and performance in Social Sciences acted as predictors of the disorder. The good psychometric properties of this questionnaire and its adequate correspondence with other variables of interest suggest it is an appropriate self-report instrument to assess ADHD in adolescence.
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Introduction

Several studies show prevalence’s of Attention Deficit Hyperactivity Disorder (ADHD) ranges between 8.8 and 10–12% in the general population of adolescents aged between 11 and 19 years old (Ghossoub et al., 2017; Danielson et al., 2018; Umar et al., 2018), higher than the 5% suggested by the DSM-5 (American Psychiatric Association, 2013).

As regards ADHD diagnosis, Mhalla et al. (2018) found factors linked to its appearance, such as poor academic performance, negative parental relationship, family history of psychopathological problems, and the presence of somatization, sleep disorders and addictive behaviors (the Internet, videogames, alcohol, tobacco, and cannabis). Among these, Internet abuse [Odds Ratio (OR) = 2.39] and a negative parental relationships (OR = 16.43) appear as possible risk factors for onset of ADHD, as well as a personal history of psychopathological problems (OR = 12.16) and exposure to abuse (OR = 3.16). Martin (2014) finds that ADHD significantly predicts low academic performance (OR = 2.21), change of school (OR = 1.78), and expulsion rate (OR = 6.98). Tsai et al. (2017) found as risk factors in the child-adolescent population the lack of prosocial behaviors (OR = 0.87 in the inattentive subtype; OR = 0.68 hyperactive subtype) and poor school performance (OR = 1.23 in the inattentive subtype; OR = 1.55 in the hyperactive subtype). In this study, ADHD was also significantly linked to greater externalizing problems and lower family adjustment. Research by Kuja-Halkola et al. (2015) describes the relationship between externalizing symptomatology and ADHD. These authors found a significant influence between the presence of externalizing behaviors in childhood and the appearance of ADHD traits at the start of adolescence. Moreover, the relationship between both variables appears to increase over time. As for internalizing symptoms, Sevincok et al. (2020) indicate a prevalence of 4.79% of anxious-depressive symptomatology, 2.72% of withdrawal and 1% of somatic complaints among adolescents with ADHD.

For ADHD assessment and diagnosis, various scales have been developed to detect symptoms and/or inattentive behaviors and hyperactivity/impulsivity, as well as structured interviews based on DSM diagnostic criteria. This detection is normally by observers close to the children and adolescents, mainly teachers and parents or principal caregivers, as these best understand the minors habitual behavior pattern (Güler et al., 2017). Data provided by both parents and teachers on this type of behavior are equally valid (Bied et al., 2017), along with presenting differential characteristics which show the importance of using both informants for more reliable diagnosis (Narad et al., 2015), but it is known that externalizing disorders (such as ADHD) are more visible in the family and school context involving higher rates of clinical diagnoses, but a good diagnosis is not made or is more complicated when referring to internalizing problems in children, with only information from external informants (López-Soler et al., 2010). Nevertheless, the use of self-report to learn minors’ perception of their own symptoms does not appear to have been generalized in clinical and research contexts, when there might be significant data to complete diagnosis and subsequent treatment. There has been controversy around ADHD due to doubts created by an increase in diagnosed cases in recent years. A new systematic review with over 300 articles evidenced this over diagnosis in children and adolescents, with the implications of the pharmacological and psychological treatments applied, as well as stigmatization which accompanies this diagnostic label (Kazda et al., 2021).

With this scenario, it seems reasonable to consider the number and nature of informants who can participate in the ADHD diagnostic process, valuing the inclusion of minors’ self-perception as an element which can broaden professional’s vision during assessment. San Nicolás and Iraurgi (2016), developed a self-report scale for boys and girls between 9 and 17 years of age (EA-ADHD) obtaining adequate first results in discrimination between probable and negative ADHD cases. In the case of the adolescent population, the value of using questionnaires designed for adults has also been shown, such as the “ADHD Self-Report Scale (ASRS)” developed by the World Health Organization (Kessler et al., 2005) and validated for children between 13 and 17 years by Adler et al. (2012).

One of the most widely used instruments in Spain is the ”Scale for assessment of attention deficit hyperactivity disorder, EDAH” (Farré and Narbona, 2003), adapted from the Conners Scale (Conners, 1989), with 20 items assessing the presence of inattentive behaviors, hyperactivity/impulsivity, and behavioral problems observed by teachers. There is a reduced adaptation of the EDAH scale which enables minors themselves, in this case adolescents, to evaluate their behavior supporting information provided by teachers (Álvarez-García et al., 2012). This adaptation showed moderate reliability indices in initial exploratory analyzes. It is necessary however to delve further into this questionnaire’s structure, internal and external validity, and its relationship with variables of psychopathology, self-control, neglect, and academic performance, as these authors only related the questionnaire to aggression within classrooms and schools, showing moderate correlations between ADHD symptoms with physical violence, social exclusion, and disruptive behaviors.

The possible use of this adaptation of the EDAH scale is particularly interesting, as it is a widely known questionnaire used by ADHD diagnostic services and teams in Spain, both at clinical, educational, and research level. Having a simple and reliable adaptation would allow an increase in data obtained in evaluation processes. It would also enable adjustment of diagnosis of the disorder, counting on the participation of the adolescents themselves, as these are who will receive subsequent intervention.



Materials and methods


Participants

Incidental cluster sampling was carried out in two secondary schools in the San Javier municipality, Region of Murcia, Spain.

A sample of n = 267 students (54.5% female) was selected between the 1st and 4th ESO Compulsory Secondary/High School Education courses. Ages ranged between 12 and 18 years due to the presence of repeating students. The mean (M) age of the sample was 14.18 years, with a standard deviation (SD) of 1.497. Distribution by sex and by course of the sample is presented (Table 1).


TABLE 1    Prevalence by course and sex.
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In this sample 20.5% were foreign nationals and 12% claimed to suffer from some illness. 20.2% had failed the Spanish Language and Literature subject, 25% subjects related to Social Sciences and History, 27.75% Mathematics, 26.1% Science subjects such as Physics and Chemistry or Technology, and 15.1% stating they had failed other subjects like Physical Education, Art or Music.



Instruments

Students were assessed with three questionnaires which measured ADHD, psychopathological problems, academic performance, and self-control, as follows:

Assessment of adapted Attention Deficit Hyperactivity Disorder (EDAH). The original EDAH (Farré and Narbona, 2003) is a 20-item instrument on a Likert-type scale with four response options, which identifies presence of the main ADHD symptoms in children between 6 and 12 years of age such as hyperactivity, inattention and concomitant behavioral disorders. This questionnaire is completed by the teacher and has high reliability (α = 0.95). However, the adapted EDAH questionnaire (Álvarez-García et al., 2012) was used in this research which is a self-report of 10 items on a Likert-type scale with four response options (0 not at all; 1 a little; 2 quite; and 3 a lot) for minors between 12 and 18 years, composed of hyperactivity and inattention scale items from the original EDAH. The authors found two factors in the factorization of this questionnaire which explained 49.57% of total variance, these being hyperactivity-impulsivity (α = 0.726) and attention deficit (α = 0.720). The hyperactivity-impulsivity scale comprised the following items: 1 “I am excessively restless”; 8 “I move constantly, I am restless”; 9 “I’m impulsive”; 3 “I frequently annoy my colleagues”; and 5 “I demand immediate satisfaction of my demands.” The attention deficit scale comprised items: 2 “I have learning difficulties at school”; 6 “I am often in the clouds”; 4 “I am easily distracted”; 7 “I leave some tasks unfinished”; and 10 “I am restless, I get frustrated easily.” The total reliability of the questionnaire was high (α = 0.808).

The Spanish adaptation (Lemos et al., 1992) of the Youth Self-Report (YSR) was used, a questionnaire for young people and adolescents aged between 11 and 18 years (Achenbach et al., 1987). The report contains two parts. Firstly, a sociodemographic survey gathering information on sex, age, nationality, school year, and school performance by subject, among other variables. This first part obtained good reliability in its adaptation to Spanish, (α = 0.62). The second part has 112 items on a Likert-type scale with three response options (0 not true; 1 sometimes true; and 2 very often true). This part of the questionnaire assesses emotional and behavioral problems. Two correction scales were used, the Achenbach System of Empirically Based Assessment (ASEBA), which measures internalizing syndromes (anxiety/depression, withdrawal/depression, and somatic complaints), externalizing syndromes (both dissocial and aggressive behavior) and social, thought, and attention problems. Additionally, the DSM problem-oriented scale was also used, which measures affective, anxiety and somatic problems, oppositional defiance, and behavioral problems. This latter part showed high reliability in adaptation to Spanish (α = 0.90).

Brief Self-Control Scale (BSCS) by Tangney et al. (2004) in its Spanish adaptation (Archer et al., 2010), has adequate psychometric properties (α = 0.83). It is a self-report questionnaire answered on a Likert-type scale with five response options ranging from 1 “totally disagree” to 5 “totally agree.” The questionnaire comprises 13 items and a single factor measuring the student’s self-control.



Procedure

The University of Murcia approved this study. In addition, permission from the school headteachers and written informed consent from the parents of the children was required.

After requesting permission from school headteachers, informed consents were provided to the parents of the minors.

Participants who had received provided signed consent from parents or legal guardians of the child took part in research within 15 days. The groups were given questionnaires in the presence of the researcher. No semantic clarification was provided on items.

Students provided all data voluntarily; confidentiality and anonymity were guaranteed by assigning a code to each participant. The time invested per class in application of questionnaires was around 30°min.



Data analysis

Exploratory factorial analysis of the adapted EDAH questionnaire was carried out using the principal component extraction method with varimax rotation, as it offered higher communalities and more satisfactory factor loadings. Two factors were extracted. Choice of number of factors was based on three criteria: (1) Analysis of sedimentation graph; (2) The first two factors explained over half of total variance and were the only ones which obtained eigenvalues greater than 1; (3) This decision was based on previous theoretical research (Álvarez-García et al., 2012). The correlation matrix was analyzed with Bartlett’s Sphericity test, the sample adequacy measure using the KMO index, and scale reliability with Cronbach’s alpha and McDonald’s omega coefficient.

Descriptive statistics of new factors and normality of distribution of scale scores were analyzed. Differences in scores of scales according to gender and course were analyzed.

Percentiles, median and interquartile range were calculated by courses and for the total sample. Cut-off points were calculated, with the 90th percentile as an indicator of moderate risk of ADHD and the 95th percentile as high risk, as shown in the EDAH questionnaire manual (17). Prevalences were calculated based on these cut-off points.

As a measure of external validity, correlations between the new adapted EDAH scales and the empirical and DSM-oriented scales of the YSR questionnaire were analyzed together with the correlation between this questionnaire and the self-control one.

A multiple linear regression model was conducted to determine the possible effect of the YSR psychopathological variables (empirical scales only), academic performance, and self-control on the total ADHD symptom score.

A binary logistic regression model was finally calculated to analyze which psychopathological, self-control, and school performance variables are associated as either a risk or protective factor with ADHD symptoms measured with the adapted EDAH questionnaire.

All analyzes were performed using the IBM SPSS V25 for Windows program.




Results

Prior to factorial analysis, interdependence of variables was analyzed using Bartlett’s test of Sphericity, determining the interrelation of variables (X2 = 777.273; gl = 45; p < 0.001). The adequacy of the sample was also analyzed and a high KMO index was observed (KMO = 0.829). The two factors, with eigenvalues greater than 1, explained 50.655% of total variance. Inclusion criteria for an item in each factor were that its factorial load was above 30 (Table 2).


TABLE 2    Factor loads, communalities, explained variance, eigenvalues, and reliability of the adapted EDAH questionnaire.
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The first factor explained 26.386% of variance. As for content, this factor analyzes hyperactivity-impulsivity problems and comprised items 8, 1, 9, 10, and 5 with adequate reliability (α = 0.751; ω = 0.758). The second factor explained 24.269% of variance. Regarding content, this factor analyzes attention deficit problems and comprised items 7, 6, 4, 2, and 3, with adequate reliability (α = 0.736; ω = 0.733). Total reliability of the questionnaire was high (α = 0.818; ω = 0.817).

The Kolmogorov-Smirnov test determined that the new scales of the EDAH questionnaire adapted for attention deficit (Z = 0.158; gl = 267; p < 0.001), hyperactivity-impulsivity (Z = 0.112; gl = 267; p < 0.001) and total scale (Z = 0.118; df = 267; p < 0.001) did not follow normal distribution, therefore the non-parametric Kruskal-Wallis test was used in order to analyze differences regarding gender and academic course of these scales (Table 3).


TABLE 3    Median and interquartile range of adapted EDAH scales and differences according to gender and course.
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Academic courses were in two groups, 1st and 2nd of Compulsory Secondary Education in one and 3rd and 4th in the other, since statistically significant differences were found between both groups in all scales, except for attention deficit. No significant differences were found based on gender for any adapted EDAH scale.

The amplitude range of scores for Attention Deficit and Hyperactivity-Impulsivity scales was from 0 to 15 and 0 to 30 for the total scale, although in sample scores from this study, the minimum and maximum range was between 0 and 24 for the total scale, 0 to 15 for the Hyperactivity-Impulsivity scale, and 0 to 13 for the Attention Deficit scale. To calculate cut-off points, scores equal to or greater than the 90th percentile were considered a moderate risk of having ADHD symptoms, and those equal to or greater than the 95th percentile as high risk. Prevalences for these new cut-off points were also calculated (Table 4).


TABLE 4    Moderate risk and high risk cut-off points of the adapted EDAH and prevalence for total sample and ESO courses.
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As an external validity element of the adapted EDAH questionnaire, Spearman’s correlations (ρ) were calculated with the Brief Self-Control questionnaire and the empirical Achenbach and DSM-oriented scales of the YSR questionnaire. Among the adapted EDAH scales, high correlations were seen with the total scale (ρ = 0.894 for Hyperactivity-Impulsivity and ρ = 0.847 for Attention Deficit) and moderate ones between the Hyperactivity-Impulsivity scale and Attention Deficit (ρ = 0.535). Significant correlations were observed in all questionnaires, ranging from ρ = 0.162 minimum to ρ = 0.732 maximum. Scales which obtained best correlations were the Total EDAH Scale (with self-control ρ = −0.623; attention problems ρ = 0.699; externalizing syndromes ρ = 0.645; and DSM attention problems ρ = 0.732), Hyperactivity-Impulsivity (with self-control ρ = −0.511; Attention problems ρ = 0.527; Externalizing syndromes ρ = 0.545; and DSM attention problems ρ = 0.602) and Attention Deficit (with self-control ρ = −0.609; Attention problems ρ = 0.709, externalizing syndromes ρ = 0.576, and attention problems DSM ρ = 0.683) (Table 5).


TABLE 5    Correlations between EDAH scales adapted with the self-control questionnaire and youth self-report (YSR) questionnaire.
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A multiple linear regression model was calculated to determine the possible effect of the psychopathological variables of the empirical YSR scales, school performance, age, and self-control on students’ total ADHD scores. Since the full-scale variable of the adapted EDAH was not normally distributed which is a requirement to perform a linear regression model, scores were standardized to perform said model. Variables which were significant predictors of ADHD were self-control, antisocial behavior, age, school performance in Social Sciences and History, and anxiety/depression (Table 6).


TABLE 6    Multiple regression analysis on the total scale of adapted EDAH.
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To analyze the risk/protection variables most associated with ADHD symptoms, a binary logistic regression model was performed using the “forward” method. To do so, the dependent variables of Attention Deficit, Hyperactivity-Impulsivity and the total adapted EDAH scale were categorized into two treatment levels, considering two ranges, one without significant symptoms, grouping scores below the 90th percentile and another with significant symptomatology, grouping scores equal to or greater than the 90th percentile. Psychopathological problems from the empirical Achenbach scales and school performance were entered as association variables. Self-control was not included in analysis, as it was so well-associated with ADHD scores as a protective variable (for the Hyperactivity-Impulsivity scale Odds Ratio (OR) = 0.834; and OR = 0.863 for the Attention Deficit scale) that it eliminated the rest of the variables of the model (Table 7).


TABLE 7    Attention deficit hyperactivity disorder binary logistic regression analysis adapted with psychopathology and academic performance variables.
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Discussion

Attention deficit hyperactivity disorder continues to be over diagnosed in minors, therefore contributing to stigmatization of the disorder as well as application of unjustified pharmacological and psychological treatments (Kazda et al., 2021), therefore instruments must be developed to provide more information to the diagnostic process at different ages.

In our study, the exploratory factor analysis solution resulted in extraction of two factors explaining a high percentage of variance and which have adequate internal consistency, both for the factors and general scale encompassing these. Factor I, Hyperactivity-Impulsivity is which explains most variance.

Unlike other studies, our factor analysis differed in two items. In our research, item 10 “I am inconstant, I get frustrated easily” is within the Hyperactivity-Impulsivity factor, and item 3 “I often annoy my colleagues” is within the Attention Deficit factor. In other research (Farré and Narbona, 2003; Álvarez-García et al., 2012), item 10 is within the latter factor, and item 3 the former. This change in saturation of items in factors may be due to characteristics of the sample object of this study, since ADHD expression characteristics vary throughout the various stages of an individual’s life (Agnew-Blais et al., 2016; Lee et al., 2021).

Different cut-off points were calculated for the questionnaire scales, the total sample and differentiating by academic years. Prevalences obtained in this study range between 2.2 and 8.2% for mild-moderate ADHD symptoms and 1.5–4.9% for severe ADHD symptoms. Combining these two prevalence ranges shows that ADHD of any severity, lies between 3.7 and 13.1%. These results agree with other research data (Ghossoub et al., 2017; Danielson et al., 2018; Umar et al., 2018), that prevalence of ADHD ranges between 8.8 and 12%. This appears to show that the instrument developed in this research might be a reliable tool in measuring ADHD symptoms, performing adequate screening in the school population at the Secondary Education stage.

Moreover, there is concordance between our ADHD scales and externalizing, attention, and self-control problems. These are common in studies examining ADHD and its correlations, and these same relationships are found in other studies (Kuja-Halkola et al., 2015; Vicente-Escudero et al., 2019), indicating that adapted ADHD scales are adequate to measure this problem.

It is observed that self-control (B = −0.044), dissocial behavior (B = 0.047), age (B = 0.108), academic performance in Social Sciences (B = −0.255), and anxiety/depression symptoms (B = 0.023), are significant predictors of ADHD symptoms. Furthermore, anxiety/depression problems (OR = 1,386), presenting dissocial behavior (OR = 1,211), aggressive behavior (OR = 1,172), inadequate performance in mathematics (OR = 3,375), not showing symptoms of withdrawal/depression (OR = 0.784), and not manifesting somatic complaints (OR = 0.778) are risk factors linked with a greater number of ADHD symptoms. In addition, manifesting thought problems (OR = 1.157) and aggressive behaviors (OR = 1.138) are risk factors associated with a greater number of Hyperactivity-Impulsivity symptoms. Moreover, symptoms of anxiety/depression (OR = 1.125), dissocial behavior (OR = 1.256) and inadequate performance in subjects related to Social Sciences (OR = 6.988), are more probability with a greater number of attention deficit symptoms. These results coincide with those from other research, that poor academic performance, psychopathological problems, somatizations, sleep disorders, and behaviors related to poor self-control, such as internet abuse, video games or alcohol (Martin, 2014; Mhalla et al., 2018; Vicente-Escudero et al., 2019), are factors significantly linked to the appearance of ADHD symptoms.

These data expand extensive research related to ADHD and provide psychometric validation of a questionnaire administered in self-report format, and how this relates to variables of academic performance, self-control and externalizing, and internalizing problems. This questionnaire can be applied to minors at the secondary educational stage, one in which these questionnaires are quite scarce (Narad et al., 2015; Bied et al., 2017), thus providing an additional measurement that can help prevent over diagnosis of the disorder. Adequate instruments are essential to measure ADHD at different ages, as long-term studies show that children with ADHD continue to present symptoms and comorbid psychological problems during adolescence and early adulthood (Miranda et al., 2015); this being very important since the early detection of this phenomenon would make possible an adequate intervention, because as we find in the scientific literature, the optimal window of opportunity to improve the outcomes of mental disorders is prevention or early treatment (Fusar-Poli, 2019).

This study contains some limitations, particularly in incidental sampling, which focused on only two secondary schools in San Javier, which may limit replicability and generalization of research results. A further limitation is that there are no data from informants other than the minors themselves, such as from teachers or parents, to assess agreement between these three types of informants.

In future research, it would be convenient to assess how this questionnaire relates to other variables of interest, such as its relationship with interaction with parents and relatives of minors, since other research shows significant results in this area (Mhalla et al., 2018). It is also advisable to evaluate minors’ self-concept and self-esteem, since these appear to be relevant variables which influence school performance (Rodríguez-Rodríguez and Guzmán, 2021).

In conclusion, adequate psychometric reliability data, high percentage of variance explained by questionnaire factors, and its relationship and consistency with data found by other researchers all suggest that application of this questionnaire, following this distribution of items and cut-off points, is a reliable and valid measure to evaluate symptoms of total ADHD, Hyperactivity-Impulsivity, and Attention Deficit in minors enrolled in the Compulsory Secondary Education stage.
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Hyperactivity-impulsivity Attention deficit Total scale

Mdn! IQR? X2 (p) Mdn  IQR X2 (p) Mdn  IQR X2 (p)
Sex
Boy 4 5 0.027 (0.870) 4 4 156 (0.212) 8 8 0.483 (0.487)
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1°y2° 4 4 17.62 (< 0.001) 4 5 2.26 (0.133) 7 8 11.91 (< 0.001)
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Total 4.81 344 479 291 9.61 5.58
! Median.
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hyperactivity- attention total scale (%)
impulsivity deficit (%)
(%)

Total

Cop 90 10 (4.9) 9 (6.4) 17 (8.2)

Cop 95 12 (4.9) 11 (4.9) 20 (4.5)
1° and 2°

Cop 90 9(2.2) 9(4) 16 (3.7)

Cop 95 10 (1.5) 11 (9.4) 20 (1.5)
3° and 4°

Cop 90 11 (2.6) 9(5.3) 19 (4.5)

Cop 95 12 (3.4) 11 (4.3) 22(3)

Cut-off points represent the score a subject must obtain on the scale to be considered without

risk, moderate risk or high risk.
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Total EDAH scale 1 - -
Hyperactivity- 0.894** 1 -
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Attention deficit 0.847** 0:535** 1
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Anxiety/depression 0.314** 0.375** 0.162**
Withdrawal/depression 0.256** 0.209** 0.234**
Somatic complaints 0.258** 0.258** 0.189**
Social problems 0.353** 0:322%* 0.299**
Thought problems 0.448** 0.446** 0.329**
Attention problems 0.699** 0:527** 0.709**
Dissocial 0.584** 0.473** 0.548**
Aggressive behaviors 0.580** 0.507** 0.503**
Internalizing 0.323** 0.334** 0.220**
Externalizing 0.645** 0.545** 0.576**
Affective problems DSM 0:397%* 0.383** 0.299**
Anxiety problems DSM 0.335** 0.368** 0.218**
Somatic problems DSM 0.248** 0.230** 0.199**
Attention problems DSM 0.732** 0.602** 0.683**
Oppositional defiance 0.451** 0.381** 0.392**
DSM
Conduct problems DSM 0.534** 0.398** 0.545**

**p < 0.001.
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XZ

11.061; p < 0.05; 1% = 0.04

To calculate the coefficient 2, the course was taken as a reference as an independent variable.
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