UNIVERSITY OF

BATH

Citation for published version:

Akbari Zardkhaneh, S, Rajabi, M, Zanganeh, AM, Namaki, S, Mansourkiaee, N, Jallalat Danesh, M & Tahmasebi
Garmatani, S 2023, 'A national school-based screening program for mental health problems among children
aged 6 to 12 years in Iran: scale development and psychometric evaluation', Mental Health, Religion and
Culture, vol. 26, no. 6, pp. 523-538. https://doi.org/10.1080/13674676.2021.2025350

DOI:
https://doi.org/10.1080/13674676.2021.2025350

Publication date:
2023

Document Version
Peer reviewed version

Link to publication

Publisher Rights
CC BY-NC-ND

This is an Accepted Manuscript of an article published by Taylor & Francis in Mental Health, Religion and
Culture on 31 Jul 2022, available online: http://www.tandfonline.com/10.1080/13674676.2021.2025350.

University of Bath

Alternative formats
If you require this document in an alternative format, please contact:
openaccess@bath.ac.uk

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 20. Nov. 2023


https://doi.org/10.1080/13674676.2021.2025350
https://doi.org/10.1080/13674676.2021.2025350
https://researchportal.bath.ac.uk/en/publications/5e786452-ef92-4f76-88ee-5d65dcbed568

A National School-based Screening Program for Mental Health Problems
Among Children aged 6 to 12 years in Iran: Scale Development and

Psychometric Evaluation

Saeed Akbari Zardkhaneh!, Mohsen Rajabi*?, Ali Mohammad Zanganeh*, Saeed Namaki®,

Nader Mansour Kiaee®, Mohsen Jallalat Danesh*, and Siyamak Tahmasebi Garmatani’

! Department of Developmental Psychology, Shahid Beheshti University, Tehran, Iran
2 Department of Psychology, University of Tehran, Tehran, Iran
3 Institute for Connected Communities (ICC), University of East London, London, UK
4 Preventive Department of Judicial System, Tehran, Iran
3> Department of Immunology, School of Medicine, Shahid Beheshti University of Medical
Sciences, Tehran, Iran
6 Social Communications Sciences, Faculty of Social Sciences, Allameh Tabataba'i
University, Tehran, Iran
" Department of Preschool Education, University of Social Welfare and Rehabilitation

Sciences, Tehran, Iran



Abstract

Schools are an ideal setting in which to measure and promote mental health difficulties. The aim of present
study was to develop the Nemad Electronic Mental-Health Assessment Devices for Children (NEMAD-C) aged
6 to 12 years in Iran. A sample of parents and teachers (N = 10,163) were recruited to complete the parent and
teacher reports. Totally, explorative and confirmatory factor analyses showed that the eight-factor model
provides a better fit for both parental report and teacher report versions. Results revealed a screening tool
consisting of eight dimensions: child abuse risk, self-harm, anxiety, depression, disruptive behavior disorders,
attention deficit/hyperactivity disorders, academic achievement deficit, and self-regulation. Findings showed
that the internal consistency coefficients of the subscales were high, and convergent validity was evidenced by
significant correlations with theoretically related constructs. Therefore, the NEMAD-C has adequate reliability
and validity and could be used for multi-dimensional assessment of mental health problems in Iran.
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Introduction

Mental disorders cause undesirable outcomes in children, affecting them in many areas including educational
performance, social interactions, physical problems, and unwanted costs for societies (Haile et al., 2017;
Trautmann et al., 2016). Furthermore, childhood psychological difficulties impact their future mental health in
adulthood (Newbury et al., 2018). Effective schoolwide screening process contributes to identify children who
will benefit from appropriate intervention in earlier stages to create improved learning environment (Kettler et
al., 2014). As early educational and emotional/behavioral problems may result in long-term and ongoing issues,
it is worth noting that efficient screening is conducted in the early stages of childhood.

Current methods of early identification of mental health problems in psychoeducational settings vary widely.
These approaches comprise parent referral, teacher referral, pupil self-referral through school-based or
community-based services, and universal assessment tools (Eklund et al., 2009). Studies indicate that teachers
do not refer students based on psychological and social problems at the same rate as other academic concerns
(Walker et al., 2000). Moreover, many teachers and school staff assume student's psycho-social problems as
some else’s responsibility (Severson et al., 2007) which leads to lower referral rates. Regarding this, Eklund et
al. (2009) suggested that teachers can only identify 23 percent of children with behavioral and emotional
problems.

In response to the need to screen students” mental health, a number of universal screening tools have been
developed and validated. These instruments include Social Skills Improvement System (SSIS; Elliot &
Gresham, 2008), the Behavioral and Emotional Screening System (BESS; Kamphaus & Reynolds, 2007),
Strengths and Difficulties Questionnaire (SDQ; Goodman, 2001), Systematic Screening for Behavior Disorders
(SSBD; Walker & Severson, 1992), and Student Risk Screening Scale (SRSS; Drummond, 1994). Many of
these tools lack cross-cultural equivalence and may not be adequately fit to measure and screen mental health
problems from non-Western cultures.

Reviewing current screening tools showed following limitations. First, screeners in use do not include self-
harm behaviors that are thought to be common among children. As such, children’s self-harm behaviors may go
undetected. Deliberate self-harm (DSH) is one of the strongest predictors of suicide (Hawton et al., 2015) which
is the second leading cause of death among 10 to 24-year olds worldwide, accounting for 6.3% of all deaths
(Patton et al., 2009). Suicide is the third leading cause of death among youth in low- and middle-income
countries (LMIC), accounting for 8% of all deaths among 15- to 29-year olds (Whiteford et al., 2015). There is

little information worldwide about suicidal behavior in children under the age of ten (Miller, 2021). Across



cultures, there is no standardized culture-specific or psycho-social assessment tool in school settings to assess
the immediate risk of self-harm for children.

Second, self-regulation, which is a fundamental aspect of early childhood development, has been overlooked
in many social and behavioral screening tools (McCoy, 2019). Self-regulation covers a wide range of essential
qualities, including the ability to recognize others' emotions, the capability to have social and dynamic
interactions with others, the capacity to manage and control aggressive and violent behavior, and development
of attention, working memory and inhibitory control (McClelland et al., 2010). Cognitive constructs that
contribute to the self-regulation are often defined as executive functions and they encompass a system of diverse
cognitive skills which enable the individual to flexibly adapt to changes and unstable situations; switch between
tasks; update and integrate information in the working memory; perform self-oriented actions; and inhibit
automatic or responses to pursue a goal (Hughes & Ensor, 2011). In recent years, there has been growing
evidence that early assessment of self-regulation predicts later mental and physical health, educational
achievements and family social risks in children (Woodward et al., 2017; Arslan, 2018). Higher levels of self-
regulation have been associated with desirable outcomes on academic attainment, school readiness skills and
attendance, physical health, and mental health (Woodward et al., 2017). In contrast, lower levels of self-
regulation has been strongly related to negative consequences in children, such as developmental impairments,
behavior problems, psychological disorders, drugs abuse/addiction, and unemployment (Palacios-Barrios &
Hanson, 2019; Woodward et al., 2017).

Third, early assessment of adverse childhood experiences (ACEs) has been recommended as an effective
way to prevent child abuse, maltreatment and neglect (Klevens & Whitaker, 2007). A number of standardized
tests are used to predict future risk of ACEs and child abuse such as The Maternal History Interview 2 (Brayden
et al., 1993), the Kempe Family Stress Inventory (Peters & Barlow, 2003), Family Psychosocial Risk Inventory
(Hunter et al., 1978), Dunedin Family Services Indicator (Muir et al., 1989), and the Child Abuse Potential
Inventory (CAPI; Milner et al., 1984), but child abuse has not been embedded in screening tools.

Forth, an important reason that universal screening has not been properly integrated into wider service
delivery, in educational settings or schools in particular, is that there exists a shortage of detailed and operating
instructions that enable universal screening to be performed in a practical way with high levels of fidelity.
Verlenden et al. (2020) recently found that common obstacles to the implementation of universal screening are
being time-consuming and costing a lot of materials and human resources. This process can be facilitated

through implementing electronic systems since many schools and families may have difficulties in accessing to



centers serving clinical measures (WHO, 2006). For this purpose, we developed an electronic system aimed to
screen and monitor mental health conditions in adolescents who are at risk of psychological and social
problems. Electronic systems possess a variety of advantageous in spite of outpatient visits in which clients
should pay heavy costs for receiving mental health services and they are not easily available in all areas
(Andrews et al., 2000). Many young may hesitate to refer to mental health services because of social isolation
and stigma (Stephens-Reicher et al., 2011). Using online and electronic assessment systems can surmount fiscal,
geographic and psychological barriers (Stephens-Reicher et al., 2011).

Although mental health research in Asian and Middle Eastern countries has gained increasing attention in
recent years, there is currently a regrettable lack of validated and culturally appropriate scales and screening
tools with adequate psychometric properties (Kaiser et al., 2019). Also, widespread methodological concerns
regarding the cross-cultural validity and cultural adaptation, continue to overshadow this research field (e.g.,
Maalouf et al., 2019). Further considerations should be given to whether the administration approaches and
identification outcomes associated with a screening assessment are compatible with the local and community-
based services delivery needs (Glover & Albers, 2007). In addition, western conceptualizations of mental health
have been found not to be universally valid (Patel, 2001) and it is now more or less generally assumed that
mental health cannot be assessed in Middle Eastern contexts without bringing local views into account (Patel et
al., 2008). Although a number of mentioned instruments have adequate psychometric characteristics, many
possess a number of limitations. Specifically, many of these instruments lack national norms, and do not cover
the cultural diversity which should be included into the screening systems and prevent from misidentifying
normal behaviors in one culture as abnormal (Dowdy et al., 2014). Current screening tools are not based on
Iranian culture. This process should be done with caution, as there are fundamental cultural and religious
differences between the different societies (Loewenthal, 2019; Kirmayer et al., 2017). Such differences, if not
taken into account, may affect the reliability and validity of instruments and produce faulty results (Mahmood et
al., 2015). Although psychometric assessment of culture-specific tools is an active line of research in Iran (e.g.,
Akbari Zardkhaneh et al., 2021; Toosi et al., 2017), such measures for assessment of children’s mental health
are widely missing. In order to fill the dearth of large-scale research on Iranian children’s mental health,
developing a culturally appropriate scale which is based on Iranian culture and mental disorders’
epidemiological prevalence rate is necessary, but lacking in the literature. Therefore, the present study aims to
develop a culturally appropriate scale for elementary school students: the Nemad Electronic Mental-Health

Assessment Devices (NEMAD). Nemad Electronic Mental-Health Assessment Devices (NEMAD) is part of a



national project for screening and promotion of mental health and besides that, it is a Persian acronym derived
of initial letters of social care system for students. The present study aims to evaluate the validity and reliability

of the NEMAD for children (NEMAD-C).

Materials and Methods

Participants

Symptom ratings for children were obtained from parents and teachers of elementary school students residing in
5 provinces of Iran. Parents and teachers were instructed to complete a demographic history form and one scale
for each child between the ages of 6 to 12 years old. Parents were also requested to grant permission to contact
the child’s teacher and obtain school ratings. Participation of all parents and teachers was voluntary. Information
was gathered from 10,163 children. The mean age of the sample group was 9.83 (SD= 4.33) years, with females
accounting for 52% of the sample.

In 7,525 of parents, 76% were females. 44% of the mothers and 56% of the fathers have completed high school
of equivalent, while only 21% of the mothers and 32% of the fathers have completed college on equivalent.
Religious breakdown of the families revealed approximately 87% Shia, 12% Sunni, 1% others. In 2,638 of
teachers, 86% were females, 82% of them BA and others MA and higher. Religious breakdown of the families

revealed approximately 91% Shia, 8.5% Sunni, 0.5% others.

Procedures

Devellis (2012) suggests that construct validity is the first step in measure development. Construct validity is
constructed via substantive and structural validity evidences. Substantive validity consists of two processes:
determining the nature and scope of the construct of interest, and creating an item structure and item pool.
Structural validity is established through evaluating the latent structure, internal consistency, and concurrent of
predictive correlational analyses.

At the initial step in measure development process, we determined the nature and scope of measure we
intended to develop: A measure for screening children’s mental health based on Iranian culture. Next, we
conceptualized the nature of the construct to be assessed by the measure. Since a strong theoretical model of
common mental health problems among children aged 7 to 11 was required as a basis for the instrument
(American Educational Research Association, American Psychological Association, & National Council on

Measurement in Education, 2014), a comprehensive literature review of child mental health, including



definitions, identifying existing instruments, and prevalence studies in primary care and clinical populations was
conducted. Results showed that, 20 problems are more prevalent in school aged children. In order to finalize the
model, twenty specialists in the area of child and adolescent psychology were invited to extract the model. The
final model compromised of eight components based on the most prevalent problems: Anxiety (ANX),
Depression (DEP), Attention Deficit/ Hyperactivity Disorder (ADHD), Disruptive Behavior (DB), Self-Harm
risk (SH), Self-Regulation problems (SR), Child Abuse Risk (CAR), Academic Achievement Deficit (AAD).
After extracting the components, each components’ indicator was extracted. Each indicator turned into
statements. In this part, almost 200 items were created for Parent-Report (PR) and 150 items for Teacher-Report
(TR). Then, expert panel group decided to omit 29 and 22 items in PR and TR respectively.

In the next step, a pool of items (171 items for PR and 128 Items for TR) related to each of the eight
subscales were acquired. A group of experts, who were specialist in psychometric testing, clinical child
psychology, educational psychology, social workers, and social skills teachers, critically assessed the items.
They decided to omit 20 and 27 items for PR and TR, respectively. Therefore, the preliminary version of the
NEMAD-C was developed with 150 items for PR and 103 items for TR forms.

A 4-point Likert-type response scale anchored only at the endpoints: 1 = totally agree, 2 = agree, 3 =
disagree, and 4 = totally disagree, was used to obtain an interval level of measurement. In order to prevent
response biases, 10 items in PR and 8 items in TR were coded reversely. Discussion groups (face to face and
each group up to 20 people) were formed to examine the face validity of the preliminary version of NEMAD-C.
A total of 600 teachers and 2,100 parents were asked to provide their qualitative comments about the fluency
and readability of the items. Their comments led to changes in the structure and wording of some items. These
samples were randomly selected from six provinces (West Azarbayjan, Alborz, Kermanshah, Sistan
Balouchestan, Razavi Khorasan, Fars) with different culture in Iran.

After establishing the substantive validity of the NEMAD-C, the structural validity of the measure was
tested. The structural validity of the NEMAD-C was tested in two phases. At the first phase, 6,971 parents and
2,419 teachers completed the forms. Each data file divided into two equal size groups for exploratory and
confirmatory factor analyses. At the second phase, 554 parents and 219 teachers were asked to complete Child
Behavior Checklist (CBCL; Achenbach, 1991a) and Teacher Report Form (TRF; Achenbach, 1991b) as the
concurrent validity indexes in addition to the NEMAD-C-PR and NEMAD-C-TR. All measures were completed
online via a national system of educational screening. There were no missing values because electronic devices

were used for data gathering and participants were not allowed to leave an item unanswered.



Measures

Child Behavior Checklist (CBCL; Achenbach, 1991a). This is a 113-item parental questionnaire assessing
child behavior problems, emotional difficulties, externalizing and internalizing symptoms. The CBCL is
comprised of eight empirically based syndrome scales: Aggressive Behavior (AB), Anxious/Depressed (AD),
Attention Problems (AP), Rule-Breaking Behavior (RB), Somatic Complaints (SC), Social Problems (SP),
Thought Problems (TP), and Withdrawn/Depressed (WD). It is a well-known, worldwide used dimensional
rating scale and psychometric properties of CBCL have been reported in most countries (Shahrivar et al., 2017).

Teacher Report Form (TRF; Achenbach, 1991b). The TRF is a 118-item scale that is designed to be
completed by teachers. The TRF is comprised of scales separated into two sections based on item content: social
competence/adaptive functioning and behavior problems. Items are scored with a zero (nof true), 1 (sometimes
true), or 2 (very true or often true). The TRF have been standardized to obtain normative reference points (i.e.,
Achenbach & Edelbrock, 1983). As such, standard T scores quantify a student’s standing in relation to other
students and determine whether elevated scores on a particular scale falls in a clinical range. Psychometric

properties of TRF have been well established in several countries (Shahrivar et al., 2017).

Results

Item analysis

Item analysis was conducted on the exploratory sub-sample. Analysis for each item included the calculation of
eight criteria: [tem Mean (IM), Standard Deviation (SD), Skewness (SK), Kurtosis (KU), Squared Multiple
Correlation (SMC), Corrected Item Total Correlation (CITC), Chronbach’s Alpha If Item Deleted (CAIID)
(DeVellis, 2012). Descriptive statistics for some of the items are presented in Table 1. The subscale correlations
were all greater than 0.30, suggesting that the items could discriminate among the different disorders (Nunnally
& Bernstein, 1994). Item analysis results showed that § items in PR and no items in TR were omitted. [Table 1

near here|

Exploratory factor analysis
Fabrigar et al. (1999) argued that if data are normally-distributed, maximum likelihood is the best choice
because it allows for the computation of a wide range of indexes and permits statistical significance testing for

factor loadings, correlations among factors, and the computation of confidence intervals (Fabrigar et al., 199).



Since the data are normally distributed, maximum likelihood was used as the extraction method. Parallel
analysis (Franklin et al., 1995) also was used for determining the number of principal components. The initial
number of factors identified by Monte Carlo software were 5 factors for PR form and 7 factors for TR form.

Using maximum likelihood as the extraction method and promax as the rotation method, 5 transformed
factors with salient pattern coefficients > 0.30 provided the best fitting and interpretable solution. In PR form, of
the 42 items that loaded on factor 1, 28 items were theoretically written for Child Abuse Risk (CAR) and Self-
Harm (SH). 13 of 26 items that loaded on factor 2, were written for Academic Achievement Deficit (AAD). 24
items that loaded on factor 3, were written for Disruptive Behavior disorders (DB) and ADHD. Of the 32 items
that loaded on factor 4, 25 of the items were originally written for the Anxiety (ANX) and Depression (DEP).
Overall, 8 of the 9 items that loaded on factor 5, were written for Self-Regulation (SR). Exploratory factor
analysis (EFA) for TR and PR were conducted on calibration sample groups.

In TR form, maximum likelihood was used as the extraction method and promax was selected as rotation
method. In TR, of the 23 items that loaded on factor 1, 16 the items were theoretically written for the Academic
Achievement Deficit (AAD). 8 of the 17 items that loaded on factor 2, were written for Attention
deficit/hyperactivity disorder (ADHD). 15 of the 16 items that loaded on factor 3, were originally written for
Child Abuse Risk (CAR) and Self-Harm (SH). 10 of the 22 items that loaded on factor 4, were written for
Depression (DEP). 7 of the 9 items that loaded on factor 5, were written for Self-Regulation (SR), 3 of the 4
items that loaded on factor 6, were written for Anxiety (ANX) and all of the items that loaded on factor 7, were

written for Disruptive Behavior disorders (DB).

Confirmatory factor analysis

For acquiring model fit, following indexes were used: Incremental Fit Index (IFI) (Tanaka, 1993), Comparative
Fit Index (CFI) (Bentler, 1990), Non-Normed Fit Index (NNFI) (Bentler & Bonett, 1980), Root Mean Square
Error of Approximation (RMSEA) (Stieger, 1990), Root Mean Square Error of Approximation Confidence
Interval (RMSEA 90%CTI) (Hu & Bentler, 1999), and Standardized Root Mean Square Residual (SRMSR) (Hu
& Bentler, 1999). Both confirmatory factor analyses (CFA) for TR and PR forms were conducted on
confirmatory sub-sample.

Six extracted factors from exploratory factor analysis (EFA) and eight factors based on expert panel (EP)
were examined for invariability of factor structure for PR (Table 2). Since sample size and model complexity
can affect the interpretation of chi square statistics (Bearden et al., 1982), an incremental fit index has been
proposed by Bentler and Bonett (1980) as an alternative overall goodness of fit index when the sample size is

9



large. Following recommendations of Chen (2007) for model fit changes, if CFI <0.10, RMSEA <0.015, and
SRMR < 0.030 for tests of factor loading invariance, the measurement invariance would be evidenced and
confirmed. Overall, these results indicated that both models yielded close fits to the data; however, given that
parsimony is one of the scientific criteria used for model selection, and considering that the eight-mental-health
domains loaded significantly onto the expert panel (EP) form, we identified the EP Model as the preferred
structure over the EFA Model. Similarly, the EP model of TR was chosen as a final structure. [ZTable 2 near

here)

Internal consistency reliability of subscales

Cronbach’s alpha was computed to the internal consistency as reliability coefficient. As it is presented in
Table 3, in PR form, all Cronbach’s alpha coefficients were above satisfactory levels and most were above 0.80
except for two of the eight factors, namely Self-Regulation (a = 0.65) and Child Abuse Risk (a = 0.73). Also, in
TR form, all the estimates were above 0.80 (Table 4). In PR form, Disruptive Behaviors were highly correlated
with ADHD (0.81), followed by Academic Achievement Deficit and ADHD (0.78), Depression and Anxiety
(0.76), Depression and ADHD (0.75). Lowest correlations were found between Self-Regulation and Self-Harm
(0.28) and Child Abuse Risk (0.39) (Table 3). In TR form, highest correlations were found between Disruptive
Behaviors and ADHD (0.89), Depression and Anxiety (0.89), Child Abuse Risk and Self-harm (0.87).
Academic Achievement Deficit and Self-Harm were less strongly correlated (0.44), followed by Self-Regulation

and Self-Harm (0.42) (Table 4). [Table 3 and 4 near here]

Convergent validity

The correlations among the NEMAD-C and CBCL are presented in Table 5. In sum, all NEMAD-C-PR
subscales were correlated to all CBCL subscales in a significant level (p <0.01), which ranged between 0.21
(Child Abuse Risk with Rule-Breaking Behaviors) to 0.74 (Disruptive Behavior disorders with Aggressive
Behaviors). On the other side, all of the 8 subscales of NEMAD-C-TR were also related to all 8 subscales of
CBCL with correlations ranging from 0.14 (Self-Regulation with Anxious/Depressed, and Disruptive Behavior
disorders with Withdrawn/Depressed) to 0.73 (Disruptive Behavior disorders with Aggressive Behavior). As
expected, in TR forms, Disruptive Behavior disorders had strong correlations with Aggressive Behaviors (0.73)
and Rule-Breaking Behaviors (0.66), and lower correlations were found between Anxious/Depressed and Self-

Regulation (0.14). [Table 5 near here]
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Discussion

The primary purpose of this study was to develop the Nemad Electronic Mental-Health Assessment Devices for
Children (NEMAD-C) to provide a reliable and valid Persian-language screening instrument for mental health
problems among Iranian children that would be simple to administer and not require skills of a trained
interviewer. Comparing expert panel form with the exploratory factor analysis and confirmatory factor analysis
showed that in both PR and TR forms, expert panel form had better fit indexes. As such, expert panel form was
used for further analysis. Internal consistency indices for all subscales in PR and TR, except self-regulation
subscale in PR, were considered good and even excellent in some cases based on DeVellis (2012). Self-
regulation subscale in PR had fairly low internal consistency. This low internal consistency may be attributable
to low variance of item 10 (“He/she needs help with the shower”) — 73% responded “0” to this item, indicating
“never” performed — item 51 (“He/she needs help to dress up”) — 74% responded “0” to this item, indicating
“never” performed — and item 103 (“He/she has unstable friendships™) — 61% responded “0” to this item,
indicating “never” performed. The low variance of these items may account for the low internal consistency.
These items may simultaneously represent several aspects of mental health problems which may be considered
an issue regarding to content validity. Because of that, it is suggested that these items replace or re-word to
enhance their clarity and psychometric properties in the revised version of the NEMAD-C.

The NEMAD-C-PR and TR possesses some preliminary evidence of convergent validity. As anticipated,
positive relationships were found between the subscales of the NEMAD-C-PR and CBCL and also positive
relationships were found between NEMAD-C-TR and TRF. Relationships of the subscales with CBCL and TRF
suggest predictive validity for NEMAD-C-PR and TR. The weak significant correlations may have occurred
because these constructions have weak correlations in real life situations. For example, in the present study,
anxiety (ANX) was less strongly correlated with the rule-breaking behaviors (RB) (0.28). Many studies (e.g.
Cooley et al., 2017) suggest that anxiety symptoms may attenuate the bidirectional relationships between
physical and relational forms of aggression and peer victimization during middle childhood.

The present study has a few implications for the theory and practice of child psychology and mental health.
In terms of theory, findings from this study expand the existing repertoire of behavioral problem indicators,
while providing additional scales for self-harm, child abuse, and self-regulation and verify the latent structure
underlying these constructs. This research offers a theoretical contribution to the conceptualization and
operationalization of child outcome research in pediatric psychology; suggesting that assessing children problem

behavior is a promising endeavor that warrants further attention in both research and practice. Regarding the
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practice of child psychology and mental health, findings suggest that NEMAD-C is promising instrument for
assessing problem behaviors, risk and psychopathology. Furthermore, using online questionnaires will deliver
significant savings in human resources and reduction in time-to-hire.

The development of a universal assessment tool which is operable in the schools and resolve diverse range
of behavioral problems could be a crucial segment in the development of an integrated approach for early
identification of mental health conditions in children (Soneson et al., 2020; Humphrey & Wigelsworth, 2016).
As schools have limited budget and financial resource for mental health services, universal screening systems
can ease school staff's concerns toward additional material and human resources, costs and time (Soneson et al.,
2020). The main logic is that universal_screening should lead to early detection and primary tailored
interventions for emergent mental health issues (Elliott et al., 2018; Eklund et al., 2009), which is more cost-
effective than a clinically based approach for treatment of mental disorders and long-term behavioral
difficulties. Therefore, it is suggested that universal screening becomes an inseparable part of school’s services,
and NEMAD-C which is a culturally adapted and validated screening instrument, could be used by professionals

working in the area of mental health, by those in the primary health care setting.

Study limitations and future directions

Although our study provides valuable source of evidence on development of a culturally appropriate mental
health screening tool for Iranian school-age children, it is not without limitations. First, demonstrable temporal
stability (e.g., test/retest reliability) is lacking in this study which may affect our findings. According to the
widely accepted view (Bland & Altman, 1986), high test re-test reliability implicates the internal validity of an
instrument and assure that the measurements acquired in certain condition remain accurate and stable over time.
Test-retest reliability assessment has a vital role in the development of psychometric instruments and screening
tools, contributing to assure that measurement variation is due to replicable differences among individuals
irrespective of contextual and demographic factors (Aldridge et al., 2017).

Second, many researchers in this field, particularly those who work with questionnaires and quantitative
surveys, are probably aware of possibility of participant bias, social desirability and other biases on data quality.
As a result, there may be an increased likelihood of some limitations which may affect the validity of the
findings (Mahudin et al., 2012). In future investigations, we should address this issue by evaluating the
influence of social context and social desirability. As such, these limitations could make necessary the use of

social-desirability scales (Crowne & Marlowe, 1960), to control the social desirability response bias and other
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types of biases that may limit the validity of a study (Petroczi & Nepusz, 2011). Future studies may also include
other objective or independent measures to enrich the subjective evaluation of the variables studied in the
development of the new instruments and to improve the interpretation and analysis of the results. Another
limitation is that the number of the negatively-worded items and reverse-coded items (10 items in the parent
form and 8 items in the teacher form) is very small compared to the positively-worded items. The imbalance
between positively-worded and reverse-coded items would be redressed in the revised version of the NEMAD-
C. Finally, web-based screening should be considered as a limitation in this study. Although time and cost
savings are the most important advantage of this approach for data collection, its limitations should be carefully
considered. Many researchers, for example, have mentioned that common concerns about web-based screening
are coverage bias (i.e., bias due to sampled individuals not having the online platforms) and nonresponse bias
(i.e., bias due to participants of a survey differing from those who did not respond about demographic) (Felderer
et al., 2019). Alternatively, to minimize these issues for future investigations, researchers would benefit from in-
person surveys or survey interviews in data collection methods. Although more time-consuming and costly,
these methods alleviate problems related to confidentiality and the potential challenges for coverage and
nonresponse bias (Reed et al., 2011). Therefore, where applicable, in-person assessments or interviews should

be given priority in future directions for research in this field rather than electronic assessment systems.
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Tables:

Table 1. Summary of Item analysis results for PR and TR form

Scale Item IM SK KU SD SMC CITC

Has difficulties in following orders 0.80 099 -0.03 092 043 0.64

Worries about reading, writing, or speaking in crowd 0.66 1.30 0.70 0.90 039 0.58

Gets angry easily 091 091 -033 1.04 049 0.66
o Acts slowly 0.82 099 -0.12 097 041 0.56
Gets tired so easily during homework 096 0.74 -0.58 098 0.59 0.73
Shows signs of skin picking 0.18 326 10.86 0.56 035 0.54
Has difficulties in concentrating on homework 1.01 0.70 -0.73 1.05 046 0.60
Refuses to attend school due to emotional distress 034 253 627 071 056  0.69
Uses shouting as a way to reach his/her wishes 051 1.62 184 084 0.60 0.74
" Has lost interest in his/her favorite activities 047 176 2.67 0.75 0.62 0.76
Doing his/her homework carelessly 1.02 0.74 -064 1.04 0.75 0.85
Injures parts of his/her body 020 3.77 14.66 0.60 0.63 0.77

Item Mean (IM), Skewness (SK), Kurtosis (KU), Standard Deviation (SD), Squared Multiple Correlation (SMC),

Corrected Item Total Correlation (CITC)

Table 2. Model of fit statistics for PR

RMSEA (90%
Model CFI  NNFI RMSEA  IFI SRMR
(ol ))
EFA 097  0.94 0.054 0.97 0.054-0.055 0.069
PR
EP 096 096 0.059 0.96 0.065-0.066 0.063
EFA 098  0.98 0.071 0.98 0.070-0.071 0.074
TR
EP 098  0.98 0.064 0.98 0.098-0.099 0.084

IFIL: Incremental Fit Index, CFI: Comparative Fit Index, NNFI: Non-Normed Fit Index, RMSEA: Root Mean
Square Error of Approximation, SRMR: Standardized Root Mean Square Residual, EFA: Exploratory Factor

Analysis, EP: Expert Panel
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Table 3. Descriptive properties, internal consistency, and inter-correlations of the PR

ADHD DB ANX DEP SH AAD SR CAR
M 8.14 6.16 6.38 6 2.19 10.85 13.36 3.63
SD 7.28 6.54 5.82 5.59 3.81 7.16 5.59 3.95
CA 0.89 0.89 0.83 0.82 0.81 0.84 0.65 0.73
0.46- 0.19- 0.27- 0.26- 0.10- 0.50- 0.43- 0.09-
Item range
0.84 0.91 0.99 0.88 0.31 1.67 1.81 0.72
0.50- 0.35- 0.30- 0.34- 0.34- -0.10- 0.14- 0.30-
ICR range
0.66 0.69 0.59 0.62 0.54 0.73 0.45 0.48
Correlation
ADHD (1) @ 2 3 “ ) (6) ) ®
DB (2) 0.81
ANX (3) 0.70 0.69
DEP (4) 0.75 0.72 0.76
SH (5) 0.59 0.68 0.60 0.61
AAD (6) 0.78 0.67 0.61 0.73 0.44
SR (7) 0.48 0.45 0.49 0.42 0.28 0.55
CAR (8) 0.68 0.68 0.70 0.72 0.69 0.58 0.39 -

M: Mean, SD: Standard Deviation, IR: Item Range, CA: Cronbach's Alpha, ICR: Item Correlation Range, CAR:
Child Abuse Risk, SH: Self- Harm, ANX: Anxiety, DB: Disruptive Behavior disorders, ADHD: Attention
deficit/hyperactivity disorder, DEP: Depression, AAD: Academic Achievement Deficit, SR: Self-Regulation.

All the correlations were significant at p < 0.05

Table 4. Descriptive properties, internal consistency, and inter-correlations of the TR

ADHD DB ANX DEP SH AAD SR CAR
M 6.92 5.99 5.24 5.67 1.56 9.36 8.44 3.57
SD 7.04 6.36 5.80 6.10 3.62 8.60 5.22 5.14
CA 0.92 0.91 0.90 0.91 0.93 0.96 0.80 0.90
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0.52- 0.40- 0.27- 0.33- 0.19- 0.79- 0.50- 0.17-

Item range
1.01 0.90 0.84 0.99 0.28 1.06 1.25 0.61
0.60- 0.28- 0.58- 0.60- 0.72- 0.78- 0.39- 0.57-
ICR range
0.79 0.81 0.74 0.76 0.81 0.87 0.56 0.75
Correlation
ADHD (1) (0] @ ©)) “ (6] 6 Q) ®
DB (2) 0.89
ANX (3) 0.76 0.76
DEP (4) 0.77 0.74 0.89
SH (5) 0.65 0.74 0.77 0.70
AAD (6) 0.80 0.67 0.67 0.79 0.44
SR (7) 0.72 0.60 0.63 0.72 0.42 0.80
CAR (8) 0.75 0.79 0.84 0.84 0.87 0.61 0.57 -

M: Mean, SD: Standard Deviation, CA: Cronbach's Alpha, IR: Item Range, ICR: Item Correlation Range, CAR:
Child Abuse Risk, SH: Self-Harm, ANX: Anxiety, DB: Disruptive Behavior disorders, ADHD: Attention
deficit/hyperactivity disorder, DEP: Depression, AAD: Academic Achievement Deficit, SR: Self-Regulation.

All the correlations were significant at p < 0.05

Table 5. Correlations between NEMAD-C and CBCL

CBCL/TRF
NEMAD-C

AD WD SC SP TP AP RB AB

ADHD  0.38** 0.34** 0.31** 0.50** 0.44** 0.63** 0.51** 0.61**

DB 0.49** 0.41** 0.31%* 0.52%* 0.53** 0.55%* 0.59%* 0.74%*

ANX 0.60**  0.53**  037**  0.51*%*  0.46%*  043**  0.28**  041**

DEP 0.61**  0.56**  0.48**  0.60**  0.52*%*  0.61**  0.42**  (0.58**
PR

SH 0.37+*  033**  0.26%*  0.42%*  0.48*%*  0.43**  048**  (0.58**

AAD 0.34%*%  033*%  0.25%%  0.45%*  0.34**  0.61**  0.38%*  (0.48**

SR 0.35%%  0.28%F  0.23**  0.37¥*  0.29**  043**  029%*  (.38**

CAR 0.40%*  0.28%%  0.23**  0.37** 035  0.25%*  0.21*%*  (0.32%*
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ADHD  031**  025%%  0.33**  0.59**  0.53**  0.53*%*  (0.65%*  0.68**

DB 0.24**  0.14*%  0.24**  0.62**  045**  046**  0.66**  0.73**

ANX 0.44**  035%%  0.30**  0.49**  031**  0.33**  (032*%*  (.18**

DEP 0.39** 0.42%** 0.31%* 0.52%* 0.38** 0.49%* 0.40** 0.22%**
TR

SH 0.30** 0.22%** 0.26** 0.48** 0.40** 0.27** 0.46** 0.41**

AAD 0.22%* 0.31** 0.28%* 0.40** 0.42%+* 0.55%* 0.42%* 0.27**

SR 0.14**  0.27**  0.21**  0.40*%*  0.33*%  0.51**  0.40**  0.26**

CAR 0.34**  0.34**  033*%*  0.57%*  047%  041**  0.54**  0.41**

CAR: Child Abuse Risk, SH: Self- Harm, ANX: Anxiety, DB: Disruptive Behavior disorders, ADHD: Attention
deficit/hyperactivity disorder, DEP: Depression, AAD: Academic Achievement Deficit, SR: Self-Regulation, AD:
Anxious/Depressed, WD: Withdrawn/Depressed, SC: Somatic Complaints, SP: Social Problems, TP: Thought
Problems, AP: Attention Problems, RB: Rule-Breaking Behavior, AB: Aggressive Behavior, CBCL: Child
Behavior Checklist, TRF: Teacher Form.

** All the correlations were significant at p <0.01
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