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1King Saud University, College of Education, Department of Special Education, Riyadh, Saudi Arabia,
2Chemnitz University of Technology, Department of Psychology, Chemnitz, Germany, 3Sudan University
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There is a lack of universal scales for tracking ADHD symptoms in the home for

children/adolescents in the Sudanese context. For this reason, this study aimed

to validate the ADHD Rating Scale—5 for Children and Adolescents, Home

Version for use by parents in Sudan to assess their children for ADHD. This

scale is widely used by parents to assess their children aged 5–17 years for ADHD

in the home environment. The current study involved 3,742 Sudanese parents of

school-aged children and adolescents, each asked to complete the instrument

for one child in their family; only one parent per family participated in the study.

The authors then examined the psychometric properties of the scale from the

completed assessments. The results indicated acceptable to high reliability for

the total scale and both the symptom and impairment items. Exploratory and

confirmatory factor analyses demonstrated high external and construct validity

when applying the scale to the Sudanese sample. the factor structure resembled

that of the normative U.S. sample in terms of the number of extractable factors

and the strength of factor loadings. Based on the results, this adaptation of the

home version of the ADHD Scale—5 for Children and Adolescents is both valid

and reliable for use by Sudanese parents in the home environment.
KEYWORDS

psychometric properties, Sudan, confirmatory factor analysis, home version, ADHD
rating scale-5 for children and adolescents
1 Introduction

Attention-deficit/hyperactivity disorder (ADHD) is one of the most common

neurodevelopmental disorders and comprises three major symptoms: inattention,

hyperactivity, and impulsivity (1). Using the criteria outlined in the Diagnostic and

Statistical Manual of Mental Disorders (5th ed.; DSM-5; 2), studies have estimated that
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the global rates of ADHD among children are from 2% to 7% (with

a ~5% average) and determined that the condition affects from

2.58% to 6.76% of adults worldwide (3, 4). Similarity, a recent meta-

analysis study revealed that approximately 7.6% of children aged 3

to 12 years and 5.6% of teenagers aged 12 to 18 years have ADHD.

These prevalence rates are higher than those reported in previous

studies using different diagnostic criteria (5). As a result, there has

been a rapid increase in the number of patients receiving treatment

for ADHD across all age group (6). According to the Centers for

Disease Control and Prevention (7) data collected between 2016–

2019 indicate that male children in the United States are more than

twice as likely to receive an ADHD diagnosis compared to their

female peers.

The exact cause of ADHD is unknown, but it is believed that

neurological factors that affect the brain’s structure may be behind the

condition (8). Symptoms of ADHD significantly affect an individual’s

social, academic, and professional function, particularly when early

diagnosis is lacking (9). Consequently, researchers emphasize the

importance of early diagnosis to support both children and their

parents in terms of seeking necessary and appropriate services (10,

11). It is recommended that diagnosis includes monitoring for

established symptoms of ADHD over a 6-month time period and

that this monitoring occurs at two or more sites (e.g., school and

home; 12). Parental involvement is a crucial aspect of early

intervention for the condition (1).

In recent years, Sudan has witnessed an increase in the

prevalence of ADHD among children and adolescents (13).

Despite research in other countries underscoring the pivotal role

of parents in mitigating the impact of the condition, there is a

scarcity of studies on parent-rated measures of ADHD in Sudan.

One notable effort identified during our literature review is the study

by El-Hassan Al-Awad and Sonuga-Barke (14), an early

investigation that examined both parent- and teacher-driven

models for assessing ADHD. This study utilized Conners’ Rating

Scales, introduced in the early 1970s, which are based on checklists

allowing teachers to assess the efficacy of drug therapy for behavioral

disorders (15, 16). Although this series of scales remains in use for

ADHD assessment, the version employed in the El-Hassan Al-Awad

and Sonuga-Barke study is now 25 years old and differs from the

one examined in current research. While the scales demonstrated

high levels of reliability and internal consistency in their study

involving a stratified sample of 300 families with children aged 6–

10 years, the dynamic nature of ADHD rates in Sudan necessitates

updated investigations. Subsequent research in Sudan has

predominantly focused on validating teacher-rated measures of

ADHD (e.g., Madani A (2007)1, Fathi J (2010)2, Khalaf Allah K
1 Madani A. Validation of the ADHD scale for basic education students in

Khartoum. University of Khartoum, Sudan (2007). Unpublished

master’s thesis.

2 Fathi J. Behavioral disorders (aggressive behavior, hyperactivity, rebellion

from school) among basic education students: a comparative study of public,

private, and model schools in Khartoum. Omdurman Islamic University,

Sudan (2010). Unpublished master’s thesis.
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(2011)317). Certain pediatric researchers in Sudan have explored

various aspects of ADHD diagnosis, examining its impact on parents

and the influence parents can exert on children with ADHD (e.g.

Mohammed H (2014)4, 9, 18). These studies have utilized

international ADHD scales. For instance, Mohammed H (2014)4

translated and validated the Weiss Functional Impairment Rating

Scale (WFIRS-P) for use in Sudan, administering it to 120 parent-

child pairs visiting clinics to assess socio-demographic characteristics

and functional impairment levels. Osman et al. (9) validated the

Swanson, Nolan and Pelham Teacher and Parent Rating Scale

(SNAP-IV) for assessing ADHD and oppositional defiance

disorder (ODD) in adolescents/young adults and children.

Although their research included a pilot study with 50 students,

detailed information on the validity and reliability of their results was

not provided.

A plurality of measurement instruments can assist in testing

convergent validity. Hence, the availability of another valid ADHD

scale for Sudan would be desirable. The ADHD Rating Scale—5 for

Children and Adolescents has already been translated into Arabic

and applied in Saudi Arabia by Alhossein and Bakhiet (19). This

version is intended to be used here as well, however, the linguistic

similarities between Sudan and Saudi Arabia do not diminish the

necessity for a revalidation due to significant cultural, historical and

ethnic differences.

Due to the aforementioned drawbacks to the existing literature

on measures of ADHD for the Sudanese context, this study aimed to

bridge the identified gaps by investigating the psychometric

properties of the ADHD Rating Scale—5 for Children and

Adolescents, Home Version (ADHD Rating Scale—5; 20) using a

large sample of children and adolescents from Sudan. The aim of

this study is to examine the reliability and diagnostic validity of the

ADHD Rating Scale—5 for this country. To achieve this, the

knowledge gained from the Western normative sample regarding

reliability and factor structure will be attempted to be replicated, as

well as the results obtained from the school version for Sudan (13).

It is assumed that there will be a high congruence between the

findings of this study and those of previous studies. Such a

congruency is of fundamental importance because, despite

compulsory education and state-funded schooling, Sudan still

suffers from an extremely low enrollment rate, especially in rural

areas. The ability to diagnose based on data collected by parents

themselves is therefore of greater significance in Sudan than in

Western countries. Furthermore, a general improvement in

diagnostic validity is advisable, as mis- and overdiagnoses of

ADHD can have significant consequences for the individuals

affected as well as their families (21–23).
3 Khalaf Allah K. Learning difficulties among basic education students in

Khartoum and its relation to ADHD. Al-Neelain University, Sudan (2011).

Unpublished doctoral dissertation.

4 Mohammed H. Impact of attention deficit hyperactivity disorder on the

parents of the affected children in Khartoum. University of Gezira, Sudan

(2014). Unpublished master’s thesis.
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2 Methods and procedures

This study employed a descriptive research design with some

confirmatory elements to assess the psychometric properties of the

ADHD Rating Scale—5 for use in Sudan (24). Approval to conduct

the research was obtained from Ministry of Education in Sudan. To

ensure effective implementation and understanding of the scale

among parent participants, thirty-five graduate students from the

University of Khartoum were recruited to provide support throughout

the research process. A workshop was then presented to these 35

individuals regarding completing, correcting, and grading the scale.

This workshop also taught the grad students how to present the scale

to the parents, including instructions on how to explain the process of

completing the scale. Next, to facilitate the recruitment process, the 35

graduate students were divided into seven groups of five and directed

to contact schools located in the seven localities of each of Khartoum.
2.1 Subjects and participants

The stratified random sampling method was employed to ensure

that the study participants represented the full spectrum of

demographic characteristics of families with children in schools

across three cities in Sudan. Graduate students then provided

potential participants with information regarding the study’s

purpose, participation process, and a copy of the Consent Form.

Alongside the form, participants received a copy of the scale to fill

out upon consenting to participate. Prior to enrollment, all potential

participants were informed that participation was entirely voluntary,

and they retained the right to withdraw from the study at any time. The

study involved 3,742 school-aged Sudanese children aged from 5–17

where one parent of each completed the home version of the scale. Of

these individuals, 1,947 (52.03%) were male and 1,795 (47.97%) were

female. There were 1,288 (34.42%) children who lived in the capital city

of Khartoum, 1,012 (27.04%) who resided in Bahri, and 1,442 (38.54%)

who were from Omdurman. There were 1,392 (37.20%) subjects who

were 13–17, 1,247 (33.32%) who were 9–12, and 1,103 (29.48%) who

were aged 5–8 years. The majority (68.81%) of participants were

enrolled in elementary school (n = 2,575), 862 (23.04%) were in

secondary school, and 305 (8.15%) were in preschool. Only 56

(1.50%) of the 3,742 participants had been diagnosed with ADHD.

For the purposes of the study, we asked that only one parent

complete the scale for each child subject, therefore the total number of

parent respondents was also 3,742. Of these parents, 1,765 (47.17%)

were male and 1,977 (52.83%) were female; they were aged from 20–

87 years (M = 42.11; SD = 8.78). The educational achievement of the

parents was identified as: (a) 1,896 (50.67%) had a high school

diploma or less; (b) 1,509 (40.33%) had a bachelor’s degree; and (c)

337 (9.00%) had a master’s degree. Parental annual income, indicated

in Sudanese pounds, were categorized as: (a) low-income (less than

£20,000): 1,467 (39.20%); (b) mid-income (£20,000–£50,000): 1,704

(45.54); (c) high-income (greater than £50,000): 571 (15.26%). There

were 438 (11.70%) parents who attended a special program: (a) 153

(4.09%) attended one of these, (b) 119 (3.18%) attended two of these,

(c) 46 (1.23%) attended three of these, and (d) 120 (3.21%) attended

more than three special programs.
Frontiers in Psychiatry 03
2.2 Instrument

The ADHD Rating Scale-5 (20) is a comprehensive assessment

tool used to evaluate symptoms and impairment in children according

to the DSM-5 criteria. This scale consists of eighteen items and focuses

on two primary domains: inattention (abbreviated as “Inatt.”) and

hyperactivity-impulsivity (abbreviated as “Hyp.-Imp.”). The

inattention subscale comprises the following items: Attention to

details, sustaining attention, appearing not to listen, following

instructions, difficulty organizing, sustained mental effort, losing

things, being easily distracted, and forgetfulness. The hyperactivity-

impulsivity subscale includes the following items: Fidgeting, leaving

seat, running around, playing quietly, being constantly on the go,

excessive talking, blurting out answers, waiting for turns, and

interrupting or intruding. Respondents are asked to rate each item

on a 4-point Likert scale, ranging from 0 (“never or rarely”) to 3 (“very

often”). To determine the total scores for the respective (sub)scales,

the scores of all associated items are summed.

The process of translating the scale went through several stages.

Initially, the research team translated all items of the scale. Subsequently,

these items were juxtaposed with their English counterparts. They were

then reviewed by a group of specialists with doctorate degrees in special

education, who also served as university faculty members and were

proficient in English, to assess the validity and accuracy of the

translation. Following their review, several comments were provided

on the initial translation. These comments were then utilized to revise

and improve certain items to achieve an appropriate version of the scale.

Once the revisions were completed, the scale was presented in its final

form to another group of specialists to evaluate its clarity and suitability

for the Sudanese environment. The respondents indicated that the

scale’s paragraphs were suitable for use in the Sudanese context.
2.3 Data collection and analysis procedures

The data collection process spanned approximately one month.

Throughout this period, a team of 35 graduate students was

organized into seven groups, with each group consisting of five

students. Their primary objective was to establish contact with

various schools in Khartoum in order to recruit potential

participants. All analyses described within this section were done

with the free software R (Version 4.0.0; 25), using the packages and

settings as follows. To meet the objectives of the study, we first ran

reliability analyses, using Cronbach’s a, Guttman’s 6, and

McDonald’s w from R-package Psych (Version 2.2.5; 26, 27;

Zinbarg). In the second step, we ran exploratory factor analyses

(EFA) using the R-packages Lavaan (Version 0.6–7; 28), ltm (Version

1.1–1; 29) nFactors (Version 2.4.1; 30), and psy (Version 4.0.3; 31).

Before this, we checked our data for common variance with overall

and single-item measure of sampling adequacy (MSA) by Kaiser-

Meyer-Olkin factor adequacy (KMO). In EFA, we used oblimin for

rotation as more than one factor was expected, and, under the

assumption of factor intercorrelations, we used maximum

likelihood (ML) as the estimator. Decisions about extracted

number of factors were done using the parallel analysis approach,

the optimal coordinates approach, and Velicer MAP. However, we
frontiersin.org
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also ran confirmatory factor analyses (CFA) to compare factor

structures from the data to those from DuPaul, Power, et al. (20).
3 Results

3.1 Reliability and sampling adequacy

DuPaul, Power, et al. (20) assumed more than one factor for the

nine symptom items, thus reliability was estimated for the full ADHD

Rating Scale—5 as well as the two subscales Inattention and

Hyperactivity-Impulsivity, separately. Single item drops did not lead

to changes in reliability beyond the second decimal place. Also, results
Frontiers in Psychiatry 04
from the different measurements of reliability are mostly high (>.80)

or at least acceptable for both scales of the symptom and also of the

impairment items (see Tables 1 and 2). Furthermore, the KMO Test

consistently certifies MSAs >.90 for the overall symptom-scales (.95)

as well as single symptom-items (.93 to.97), and at least >.80 for the

impairment-scales (.88) and impairment-items (.85 to.90). Thus, no

item had to be excluded for factor analyses.
3.2 Symptom subscale factor analyses

For the symptom subscales, all three approaches used to

determine the number of factors from EFA refer to a bifactorial
TABLE 1 Reliability for the Symptom Items and Item Drop of the ADHD Rating Scale-5, Home Version.

Item N Cronbach’s a McDonald’s w

raw Std 95% CI G6 Mr Hierarch. Total

LL UL

Drop:
Attention
to details

3742 .85 .84 – – .84 .42 – –

Drop:
Sustaining
attention

3742 .85 .84 – – .84 .42 – –

Drop: Does
not seem
to listen

3742 .86 .84 – – .84 .43 – –

Drop:
Follow
instructions

3741 .85 .83 – – .83 .41 – –

Drop:
Difficulty
organizing

3742 .85 .83 – – .83 .41 – –

Drop:
Sustained
mental effort

3742 .85 .84 – – .84 .42 – –

Drop:
Loses things

3742 .86 .85 – – .85 .43 – –

Drop:
Distracted

3742 .85 .83 – – .83 .41 – –

Drop:
Forgetful

3742 .85 .84 – – .84 .42 – –

Inatt. Total 3742 .87 .87 .86 .87 .86 .42 .83 .89

Drop:
Fidgets

3742 .85 .85 – – .84 .40 – –

Drop:
Leaves seat

3742 .85 .85 – – .84 .39 – –

Drop:
Runs about

3742 .84 .84 – – .83 .38 – –

Drop:
Playing
quietly

3742 .85 .85 – – .84 .40 – –

(Continued)
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TABLE 1 Continued

Item N Cronbach’s a McDonald’s w

raw Std 95% CI G6 Mr Hierarch. Total

LL UL

Drop: On
the go

3742 .84 .84 – – .83 .37 – –

Drop:
Talks
excessively

3741 .84 .84 – – .83 .39 – –

Drop: Blurts
out answers

3740 .84 .84 – – .83 .39 – –

Drop:
Awaiting
turns

3742 .84 .84 – – .83 .38 – –

Drop:
Interrupts
or intrudes

3742 .85 .85 – – .84 .39 – –

Hyp.-
Imp. Total

3742 .86 .86 .85 .87 .85 .39 .77 .88
F
rontiers in Psy
chiatry
 05
Analyses done for Inatt. and Hyp.-Imp. separately; A = Inatt., H = Hyp.-Imp.; N varies due to missing/false values; reliability for Inatt. and Hyp.-Imp., lower and upper a for 95% confidence
boundaries, G6 = Guttman’s 6, Mr = mean intercorrelation; results for items: if dropped.
TABLE 2 Reliability for the Impairment Items and Item Drop of the ADHD Rating Scale-5, Home Version.

Item N Cronbach’s a McDonald’s w

raw Std LL UL G6 Mr Hierarch. Total

Drop:
Teacher relations

3742 .82 .82 – – .79 .47 – –

Drop: Peer relations 3741 .82 .82 – – .79 .48 – –

Drop:
Academic
functioning

3742 .81 .81 – – .78 .47 – –

Drop:
Behavioral funct.

3742 .81 .81 – – .78 .46 – –

Drop:
Homework funct.

3742 .81 .81 – – .78 .47 – –

Drop: Self-Esteem 3742 .80 .81 – – .78 .45 – –

After Inatt. Rating 3742 .84 .84 .83 .85 .82 .46 .76 .87

Drop:
Teacher relations

3742 .84 .84 – – .81 .52 – –

Drop: Peer relations 3742 .85 .85 – – .82 .52 – –

Drop:
Academic funct.

3742 .83 .84 – – .81 .51 – –

Drop:
Behavioral funct.

3742 .84 .84 – – .81 .51 – –

Drop:
Homework funct.

3742 .84 .84 – – .82 .51 – –

Drop: Self-Esteem 3742 .83 .84 – – .82 .49 – –

After Hyp.-
Imp. rating

3742 .86 .86 .85 .87 .85 .52 .77 .91
f

Analyses done for Inatt. and Hyp.-Imp. separately; A = Inatt., H = Hyp.-Imp.; N varies due to missing/false values; reliability for Inatt. and Hyp.-Imp., lower and upper a for 95% confidence
boundaries, G6 = Guttman’s 6, Mr = mean intercorrelation; results for items: if dropped.
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solution, which obtained a good RMSR of.03 and R² of.52 for the

first factor and.48 for the second factor, which cumulatively means

100% of variance explained. In congruency, two correlating factors

are assumed by CFA without the assumption of an additional first

order factor. Compared to a single factor solution, RMSEA is.05

instead of.09 and CFI is.96 instead.85. However, a three-factor

solution also gained an RMSEA of.05 and CFI of.96 (see Table 3,

Figures 1, 2). It is clearly shown that factor structure within the data

is congruent to the theoretical structure. Items measuring

Inattention loading on one and items measuring Hyperactivity-

Impulsivity on another factor in the two-factors solution, or items

measuring Inattention loading on one and items measuring

Hyperactivity-Impulsivity on two factors each Hyperactivity and

Impulsivity in the three factors solution, congruent to the theory.

However, in contrast to the bifactorial model from DuPaul, Power,

et al. (20), we found lower factor loadings (l = .59 to.71 compared

to.75 to.91) across all items but a similar correlation (r = .75

compared to.80) between the two factors extracted. In the model

with three factors, the correlation between factors for hyperactivity

and impulsivity is nearly perfect (r = .97), which makes the need for

such a subdivision questionable.
Frontiers in Psychiatry 06
3.3 Impairment subscale factor analyses

Similar to the symptom subscale, the optimal coordinates and

the parallel analysis approaches both recommended a bifactorial

solution for the impairment subscale, which results in an

unsatisfying RMSR of.06. Indeed, Velicer MAP recommended a

single-factor solution, but this deteriorated the RMSR to.09.

Assuming a model with six factors instead, as shown in the

manual of the ADHD-rating scale (20), we gained a highly

satisfying RMSR of.02, in which all six factors together explain

100% of the variance. Thus, only the six-factor solution was used in

the CFA (see Table 4 and Figure 3). However, in this case, we did

not gain satisfying fits, with a RMSEA of.09 and a CFI of.85, and

factor loadings were much lower compared to those in the manual

(l = .59 to.71 compared to.73 to.87), even if the intercorrelations

between the six factors extracted are similar (r = .63 to.89 compared

to.60 to.94).
4 Discussion

Reliability and factor structure of the ADHD-Rating Scale were

conducted on the same sample as in the present study by Alhossein,

et al (13) but using the school version, thus teachers instead of

parents as raters. Within this section, the researchers want to focus

on a comparison between their results and those from Alhossein,

et al. (13) in the context of the results given by DuPaul, Power, et al.

(20) and DuPaul, Reid, et al. (32) showing that the use of one or the

other versions results in similar reliability and factor structure.

Initially, what we found for the symptom items was a noticeably

lower reliability in the home compared to that of the school version

(Inatt. total|Hyp.-Imp. total: a = .87|.86 vs.92|.90), where the

differences also exceeded the respective 95% confidence intervals

of around ± .01. This is true for the total scales and consistently

across the changes in a for all items if dropped. However, the same

pattern was found by DuPaul, Reid, et al. (32) in their comparison

(Inatt. total|Hyp.-Imp. total: a = .93|.91 vs.96|.95). The same was

found for the factor loadings, which are higher for the school

version both in the Sudanese sample (bi-factorial model: l = .65

to.80 vs.58 to.71) and in the U.S. normative sample (bi-factorial

model: l = .86 to.94 vs.75 to.91; (20), Figure 2). Differences also can

be found regarding the bi-factorial model fits. Whereas DuPaul,

Power, et al. (20) reported better CFI and TLI but worse RMSEA

from the application of the scale in schools (CFI = .994 vs.993; TLI =

.993 vs.991; RMSEA = .057 vs.040), all three fit-indices were worse

for the Sudanese school application (CFI = .946 vs.951; TLI = .939

vs.944; RMSEA = .063 vs.049).

DuPaul, Power, et al. (20) give no reliabilities for impairment

scores whereas in the Sudanese sample, Cronbach’s alpha from the

school and home versions just slightly deviated and stayed within

the 95% confidence intervals (Inatt. total|Hyp.-Imp. total: a =

.87|.87 vs.84|.86). Factor loadings in the six-factor model from the

U.S. sample show virtually no differences between teachers and

parents (l = .93 to.99 vs.92 to.98). This is also the case for the
TABLE 3 EFA-Results for the Symptom Items of the ADHD Rating Scale-
5, Home Version.

Items Cmnl. Factor loadings (l)

C1 C2

Attention to details .40 .66 –.04

Sustaining attention .40 .61 .04

Does not seem to listen .36 .54 .09

Follow instructions .48 .74 –.07

Difficulty organizing .49 .72 –.03

Sustained mental effort .46 .68 .00

Loses things .33 .47 .15

Distracted .49 .60 .13

Forgetful .42 .62 .04

Fidgets .34 .15 .47

Leaves seat .37 .15 .50

Runs about .39 .10 .56

Playing quietly .34 .17 .46

On the go .50 –.02 .72

Talks excessively .52 –.09 .78

Blurts out answers .45 .02 .66

Awaiting turns .43 –.02 .67

Interrupts or intrudes .37 .06 .57

R² .52 .48
Cmnl. = communalities; rotation = oblimin, extraction = Maximum Likelihood; N = 3,739,
RMSR = .03.
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Sudanese sample (l = .74 to.83 vs.73 to.87). Fit indices are slightly

worse for application at schools compared to application at home

both in the United States (CFI = .995 vs.997; RMSEA = .076 vs.050)

and the Sudanese sample (CFI = .932 vs.938; RMSEA = .112 vs.105).

In summary, although the gained values for reliability, factor

loadings, and fits are lower or worse with the Sudanese sample as

compared to the U.S. sample, the differences between teachers and

parents follow the same pattern in both applications.

It is well-established in the literature that family participation in

identifying and diagnosing children with disabilities is crucial.

Parents can provide specialists with valuable data about their

children’s behavior. Diagnosis cannot yield reliable results

without the inclusion of parents’ insights and evaluations of their

children’s behavior (33, 34). Given that parents are the most aware

of their children’s behavior, the significance of parental assessment

when collecting data on children and adolescents with ADHD

should not be underestimated (e.g., 32, 35).

It is crucial to characterize and quantify children’s behaviors

and symptoms in the home environment as this setting can provide

insights not apparent in the school environment (36, 37). Despite
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the recognized importance of parental scales, there were previously

a lack of standardized scales suitable for the Sudanese context to

identify children with ADHD. This provided the impetus for our

research, which aimed to extract indices of validity and reliability

from the ADHD Scale-5 for Children and Adolescents, Home

Version that is based on the DSM-5 diagnostic criteria for

ADHD (2).

Our adaptation of the scale demonstrated reliability in the

Sudanese context. Correlations among items and their respective

dimensions and the total score were calculated to establish the

scale’s internal consistency. All correlations were significant (p ≤.05

and.01). This finding aligns with DuPaul’s (38) report of good

internal consistency for the ADHD Rating Scale-5. We employed

confirmatory factor analysis to establish the construct validity of the

Sudanese version of the ADHD Rating Scale-5. This analysis

revealed the scale to have a two-factor structure, a finding that is

consistent with previous investigations of not just the ADHD

Rating Scale-5 but other ADHD scales. This finding is also

consistent with DuPaul et al. (39), (2016), which established the

conceptual validity of the ADHD Rating Scale-5. We also
FIGURE 1

Results From CFA for Two Factor Solution Based on Symptom Items of the ADHD Rating Scale—5, Home Version. N = 3,739; Loglikelihood user
model (H0) = –63766.953; Fits: (c²[134] = 1323.670, CFI = .951, TLI = 0.944, RMSEA = .049, SRMR = .033; left: residual variances, center: factor
loadings (lambda), right = correlation.
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FIGURE 2

Results From CFA for Three Factor Solution Based on Symptom Items of the ADHD Rating Scale—, Home Version. N = 3,739; Loglikelihood user
model (H0) = –63673.157; Fits: (c²[132] = 1136.078, CFI = .959, TLI = 0.952, RMSEA = .045, SRMR = .031; left: residual variances, center: factor
loadings (lambda), right = correlation.
TABLE 4 EFA-Results for the Impairment Items of the ADHD Rating Scale-5, Home Version.

Items Cmnl. Factor loadings (l)

C1 C2 C3 C4 C5 C6

Attention to details .42 .01 .00 .00 .02 .02 .89

Sustaining attention .69 .02 .08 .56 –.04 .00 .25

Does not seem to listen .53 .01 .24 .00 .50 –.02 .17

Follow instructions .64 .00 .99 .02 .00 .01 .00

Difficulty organizing .46 .48 .20 –.01 .00 .04 .19

Sustained mental effort .62 .06 .14 .03 .01 .49 .20

Fidgets .52 .13 –.08 .28 .12 .11 .39

Leaves seat .68 .00 .00 1.00 .01 .01 –.04

Runs about .57 .01 –.02 .01 1.00 .01 –.01

Playing quietly .66 .16 .45 .04 .25 .11 –.04

On the go .52 1.01 –.02 .01 .00 .00 –.02

Talks excessively .73 –.01 –.01 .00 .00 1.00 –.02

R² .17 .17 .17 .17 .16 .15
F
rontiers in Psychiatry
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Cmnl. = communalities; rotation = oblimin, extraction = Maximum Likelihood; N = 3,741, R²cumul. = 1.00, RMSR = .05.
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established the scale’s reliability through Cronbach’s a and

McDonald’s coefficients; the reliability coefficients for the two

dimensions were 0.85–0.87 and 0.77–0.89, respectively. All

reliability coefficients were high, a finding that agrees with those

of previous studies (e.g., 39, 2016).

While our study demonstrated that both reliability and

construct validity are also satisfied when utilizing the ADHD

Rating Scale-5 for Children and Adolescents with parent ratings,

our results raised some concerns about the usefulness of the

involvement of parents in processes of psychological screening

and diagnosis, as both criteria were overall better fulfilled by the

teachers’ ratings (13). In particular this applies as parent

involvement can cause negative side effects as concerns,

uncertainty until anxiety, if they are not familiar with the issue

(40–42). However, as the same studies show somewhat positive

effects of family involvement in screening and diagnosis were

educated about their children’s problems, their findings do imply

the exclusion of the parents not necessarily, but an involvement

after prior information and permanent support by a trained

psychological staff. Moreover, considering the limited knowledge

about the positive impact of parents in care and treatment of these

children is little secured (43). Therefore, a decision regarding this

issue should be based on a cost-benefit analysis that includes

parental characteristics.
4.1 Study delimitations

Our study is limited by a number of factors. First of all, we only

included parents of children and adolescents from 5 to 17 years of
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age in Khartoum, which means that our findings might not be

generalizable to children in that age range who live in other areas of

the country. Therefore, there is a need also to administer the scale in

other cities and villages to reach a larger and more representative

sample of Sudanese children and adolescents. Our findings should

also be compared to those in the United States and Saudi Arabia,

using the relevant versions of the scale for each, to identify the

differences between them and the influence of cultural and social

factors on symptoms. In addition, our findings cannot necessarily

be applied to individuals with ADHD who are either older or

younger than our established age range. In addition, we employed

confirmatory factor analysis in our study to establish the construct

validity of the scale; other types of validity need to be established in

future investigations, e.g., discriminatory validity. Another point to

criticize is the exclusive use of a single scale to assess ADHD,

leading to a lack of examination regarding convergent validity. The

next step should be to do this, as now there are two suitable

instruments available: the SNAP-IV-C from the study by Osman

et al. (9) and the ADHD Rating Scale-5 from this study.
4.2 Implications

A number of implications can be drawn from the results of our

study. First, the ADHD Rating Scale-5 can be reliably used to

identify ADHD in Sudanese children and adolescents. Second, it is

important to include parents in the process of identifying ADHD in

children, from which it can be inferred that parents should be

trained on how to use the ADHD Rating Scale-5 to identify

symptoms of ADHD in their children from age 5 to 17 years. It is
FIGURE 3

Results From CFA for Six Factor Solution Based on Impairment Items of the ADHD Rating Scale—, Home Version. IA = impairment item filled after
Inatt. assessment, IH = impairment item filled after Hyp.-Imp. assessment; N = 3,741; Loglikelihood user model (H0) = –31573.074; Fits: (c²[39] =
1641.468, CFI = .938, TLI = 0.896, RMSEA = .105, SRMR = .030; bottom: residual variances, center: factor loadings (lambda), top = correlation.
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also recommended that parents be encouraged to cooperate with

schools to expand upon their children’s diagnoses and secure the

appropriate interventions for them. Fourth, the ADHD Rating Scale

—5 can be employed to assess the impact of interventions provided

to children. Third, the ADHD Rating Scale-5 should be employed to

conduct a survey to identify the prevalence of children and

adolescents with ADHD in Sudan. Indeed, regarding the as yet

untested convergent validity, it is advisable to use a second

instrument in future studies, either on the same individuals or by

split sampling method. Finally, the scale is inexpensive and easy to

apply to obtain valuable data on ADHD symptoms in children and

adolescents in the home environment. Our adapted scale for Sudan

can be used by parents to regularly assess their children and thereby

be able to recognize any changes that may appear in their behavior

outside of school. Finally, the scale can be used to identify the

effectiveness of interventions provided to children at school

and home.
4.3 Conclusion

The study estimated the reliability of the ADHD Rating Scale—

5 for Children and Adolescents, Home Version. It supported the

literature on reliability and validity indices of the ADHD Rating

Scale-5. We also revealed that the scale can be reliably used in the

Sudanese context.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

The studies involving humans were approved by the

Institutional Ethics Committee in Sudan University of Science

and Technology. No. DSR – IEC – 02 -1- 2023. The studies were
Frontiers in Psychiatry 10
conducted in accordance with the local legislation and institutional

requirements. Written informed consent for participation in this

study was provided by the participants’ legal guardians/next of kin.
Author contributions

MA: Writing – original draft, Writing – review & editing. DB:

Writing – original draft, Writing – review & editing. AAl: Writing –

original draft, Writing – review & editing. SB: Writing – original

draft, Writing – review & editing. RA: Writing – original draft,

Writing – review & editing. AAb:Writing – original draft, Writing –

review & editing. NA: Writing – original draft, Writing – review &

editing. HA: Writing – original draft, Writing – review & editing.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. The authors

extend their appreciation to the Researchers Supporting Project

number (RSPD2023R705), King Saud University, Riyadh, Saudi

Arabia, for funding this work.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
References
1. Ayano G, Yohannes K, Abraha M. Epidemiology of attention-deficit/
hyperactivity disorder (ADHD) in children and adolescents in Africa: A systematic
review and meta-analysis. Ann Gen Psychiatry. (2020) 19. doi: 10.1186/s12991-020-
00271-w

2. American Psychiatric Association. Attention-deficit hyperactivity disorder. In:
Diagnostic and statistical manual of mental disorders, 5th ed (2013).

3. Sayal K, Prasad V, Daley D, Ford T, Coghill D. ADHD in children and young
people: Prevalence, care pathways, and service provision. Lancet Psychiatry. (2018)
5:175–86. doi: 10.1016/S2215–0366(17)30167–0

4. Song P, Zha M, Yang Q, Zhang Y, Li X, Rudan I. The prevalence of adult
attention-deficit hyperactivity disorder: A global systematic review and meta-analysis.
J Global Health. (2021) 11:1–9. doi: 10.7189/jogh.11.04009

5. Salari N, Ghasemi H, Abdoli N, Rahmani A, Shiri MH, Hashemian AH, et al. The
global prevalence of ADHD in children and adolescents: a systematic review and meta-
analysis. Ital J Pediatr. (2023) 49:48. doi: 10.1186/s13052–023-01456–1
6. Stuhec M, Locatelli I. Age-related pharmacotherapy of attention deficit
hyperactivity disorder in Slovenia in children and adolescents: A population-based
study. Eur psychiatry: J Assoc Eur Psychiatrists. (2017) 42:129–33. doi: 10.1016/
j.eurpsy.2017.01.002

7. Centers for Disease Control and Prevention. Data and statistics about ADHD.
U.S. Dept. of Health & Human Services (2022). Available at: https://www.cdc.gov/
ncbddd/adhd/data.html.

8. Xi T, Wu J. A review on the mechanism between different factors and the
occurrence of autism and ADHD. Psychol Res Behav Manage. (2021) 14:393–403.
doi: 10.2147/PRBM.S304450

9. Osman AM, Omer IM, Mohammed AA, Abdallah SE. The prevalence and factors
affecting attention deficit hyperactivity disorder among school children in Khartoum
State. Sudanese J Paediatrics. (2015) 15:29–36.

10. Klasen H. A name, what’s in a name? The medicalization of hyperactivity,
revisited. Harvard Rev Psychiatry. (2000) 7:334–44. doi: 10.3109/hrp.7.6.334
frontiersin.org

https://doi.org/10.1186/s12991-020-00271-w
https://doi.org/10.1186/s12991-020-00271-w
https://doi.org/10.1016/S2215&ndash;0366(17)30167&ndash;0
https://doi.org/10.7189/jogh.11.04009
https://doi.org/10.1186/s13052&ndash;023-01456&ndash;1
https://doi.org/10.1016/j.eurpsy.2017.01.002
https://doi.org/10.1016/j.eurpsy.2017.01.002
https://www.cdc.gov/ncbddd/adhd/data.html
https://www.cdc.gov/ncbddd/adhd/data.html
https://doi.org/10.2147/PRBM.S304450
https://doi.org/10.3109/hrp.7.6.334
https://doi.org/10.3389/fpsyt.2024.1365189
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Al Jaffal et al. 10.3389/fpsyt.2024.1365189
11. Barnes GL, Wretham AE, Sedgwick R, Boon G, Cheesman K, Moghraby O.
Evaluation of a diagnostic ADHD pathway in a community child mental health
service in South London. Ment Health Rev J. (2020) 25:1–19. doi: 10.1108/MHRJ-
10–2019-0035

12. Cabral MDI, Liu S, Soares N. Attention-deficit/hyperactivity disorder:
Diagnostic criteria, epidemiology, risk factors and evaluation in youth. Trans Pediatr.
(2020) 9:S104–13. doi: 10.21037/tp.2019.09.08

13. Alhossein A, Abaoud AA, Becker D, Aldabas R, Bakhiet SF, Al Jaffal M, et al.
Psychometric properties of ADHD rating scale—5 for children and adolescents in Sudan
—School version. Front Psychol. (2022) 13:883578. doi: 10.3389/fpsyg.2022.883578

14. El-Hassan Al-Awad AM, Sonuga-Barke EJS. The application of the Conners’
rating scales to a Sudanese sample: An analysis of parents’ and teachers’ ratings of
childhood behaviour problems. Psychol Psychother. (2002) 75:177–87. doi: 10.1348/
147608302169634

15. Conners CK. A teacher rating scale for use in drug studies with children. Am J
Psychiatry. (1969) 126:884–8. doi: 10.1176/ajp.126.6.884

16. Conners CK, Sitarenios G, Parker JDA, Epstein JN. [Database record]. APA
PsycTests. (1998). doi: 10.1037/t81067–000

17. Awadallah M, Ajabna A. ADHD among students as perceived by the psychological
counselors in basic education in Khartoum. J Economic Soc Stud. (2013) 2:147–79.

18. Ahmed EE, Mohamed IN. Spectrum of attention deficit hyperactivity
disorders [ADHD] among Sudanese children with epilepsy. Sudanese J Paediatrics.
(2015) 15:42–8.

19. Alhossein A, Bakhiet S. The validity and reliability of the ADHD Rating Scale—5 for
Children and Adolescents “school and home versions”. J Educ psychol Sci. (2017) 57:1–23.

20. DuPaul GJ, Power TJ, Anastopoulos AD, Reid R. ADHD rating scale—5 for
children and adolescents - Checklists, norms, and clinical interpretation. Guilford Press
(2016). doi: 10.1037/t05638-000

21. Jasinski LJ, Ranseen JD. Malingered ADHD evaluations: A further complication
for accommodations reviews. Bar Examiner. (2011) 80:6–16.

22. Kazda L, Bell K, Thomas R, McGeechan K, Sims R, Barratt A. Overdiagnosis
of Attention-Deficit/Hyperactivity Disorder in children and adolescents: a
systematic scoping review. JAMA network Open. (2021) 4:e215335. doi: 10.1001/
jamanetworkopen.2021.5335

23. Gyngell Ch., Payne JM, Coghill D. Conceptual clarity needed in ADHD
diagnosis and treatment. Lancet Psychiatry. (2023) 10:658–60. doi: 10.1016/S2215–
0366(23)00184–0

24. Dulock HL. Research design: Descriptive research. J Pediatr Oncol Nurs. (1993)
10:154–7. doi: 10.1177/104345429301000406

25. R Core Team. R: A language and environment for statistical computing
[Computer software]. R Foundation for Statistical Computing (2020).

26. Revelle W. psych: Procedures for psychological, psychometric, and personality
research (Version 2.2.5) [Computer software]. (2021). Available at: https://CRAN.R-
project.org/package=psych.
Frontiers in Psychiatry 11
27. Wieczorek A, Renner KH, Schrank F, Seiler K, Wagner M. Psychometric
properties of the mindfulness inventory for sport (German version). Front Psychol.
(2022) 24:864208. doi: 10.1055/a-0878–1270

28. Rosseel Y. lavaan: An R package for structural equation modeling (Version 0.6–7).
J Stat Software. (2012) 48:1–36. doi: 10.18637/jss.v048.i02

29. Rizopoulos D. Package ‘ltm’ (Version 1.1–1) [Computer software] (2018).
Available online at: https://github.com/drizopoulos/ltm.

30. Raiche G, Magis D. nFactors: Parallel analysis and other non graphical solutions
to the Cattell Scree Test (Version 2.4.1) [Computer software] (2020). Available online at:
https://cran.r-project.org/web/packages/nFactors/index.html.

31. Falissard B. psy: Various procedures used in psychometrics (2012). Available
online at: https://CRAN.R-project.org/package=psy.

32. DuPaul GJ, Reid R, Anastopoulos AD, Lambert MC, Watkins MW, Power TJ.
Parent and teacher ratings of attention-deficit/hyperactivity disorder symptoms: Factor
structure and normative data. psychol Assess. (2016) 28:214–25. doi: 10.1037/pas0000166

33. Turnbull A, Turnbull R, Wehmeyer ML. Exceptional lives: Special education in
today’s schools. 6th ed. Pearson (2010).

34. Hallahan DP, Kauffman JM, Pullen PC. Exceptional learners: An introduction to
special education. 13th ed. Pearson (2015).

35. Sparrow EP, Erhardt D. Essentials of ADHD assessment for children and
adolescents. John Wiley & Sons (2014). doi: 10.1002/9781394260508

36. Pelham WE Jr., Fabiano GA, Massetti GM. Evidence-based assessment of
attention deficit hyperactivity disorder in children and adolescents. Journal of clinical
child and adolescent psychology (2005) 3:449–76. doi: 10.1207/s15374424jccp3403_5

37. Matson JL, Andrasik F, Matson ML. Assessing childhood psychopathology and
developmental disabilities. Springer (2009). doi: 10.1007/978-0-387-09528-8

38. DuPaul GJ. Parent and teacher ratings of ADHD symptoms: Psychometric
properties in a community-based sample. J Clin Child Psychol. (1991) 20:245–53.
doi: 10.1207/s15374424jccp2003_3

39. DuPaul GJ, Anastopoulos AD, Power TJ, Reid R, Ikeda MJ, McGoey KE. Parent
ratings of attention-deficit/hyperactivity disorder symptoms: Factor structure and
normative data. J Psychopathol Behav Assess. (1998) 20:83–102. doi: 10.1023/
A:1023087410712

40. Midence K, O’Neill M. The experience of parents in the diagnosis of autism:
A pilot study. Autism. (1999) 3:273–85. doi: 10.1177/1362361399003003005

41. Ryan S, Salisbury H. ‘You know what boys are like’: Pre-diagnosis
experiences of parents of children with autism spectrum conditions. Br J Gen Pract.
(2012) 62:e378–83. doi: 10.3399/bjgp12X641500

42. Abbott M, Bernard P, Forge J. Communicating a diagnosis of Autism Spectrum
Disorder - a qualitative study of parents’ experiences. Clin Child Psychol Psychiatry.
(2013) 18:370–82. doi: 10.1177/1359104512455813

43. Hoagwood KE, Cavaleri MA, Olin SS, Burns BJ, Slaton E, Gruttadaro D, et al.
Family support in children’s mental health: A review and synthesis. Clin Child Family
Psychol Rev. (2010) 13:1–45. doi: 10.1007/s10567–009-0060–5
frontiersin.org

https://doi.org/10.1108/MHRJ-10&ndash;2019-0035
https://doi.org/10.1108/MHRJ-10&ndash;2019-0035
https://doi.org/10.21037/tp.2019.09.08
https://doi.org/10.3389/fpsyg.2022.883578
https://doi.org/10.1348/147608302169634
https://doi.org/10.1348/147608302169634
https://doi.org/10.1176/ajp.126.6.884
https://doi.org/10.1037/t81067&ndash;000
https://doi.org/10.1037/t05638-000
https://doi.org/10.1001/jamanetworkopen.2021.5335
https://doi.org/10.1001/jamanetworkopen.2021.5335
https://doi.org/10.1016/S2215&ndash;0366(23)00184&ndash;0
https://doi.org/10.1016/S2215&ndash;0366(23)00184&ndash;0
https://doi.org/10.1177/104345429301000406
https://CRAN.R-project.org/package=psych
https://CRAN.R-project.org/package=psych
https://doi.org/10.1055/a-0878&ndash;1270
https://doi.org/10.18637/jss.v048.i02
https://github.com/drizopoulos/ltm
https://cran.r-project.org/web/packages/nFactors/index.html
https://CRAN.R-project.org/package=psy
https://doi.org/10.1037/pas0000166
https://doi.org/10.1002/9781394260508
https://doi.org/10.1207/s15374424jccp3403_5
https://doi.org/10.1007/978-0-387-09528-8
https://doi.org/10.1207/s15374424jccp2003_3
https://doi.org/10.1023/A:1023087410712
https://doi.org/10.1023/A:1023087410712
https://doi.org/10.1177/1362361399003003005
https://doi.org/10.3399/bjgp12X641500
https://doi.org/10.1177/1359104512455813
https://doi.org/10.1007/s10567&ndash;009-0060&ndash;5
https://doi.org/10.3389/fpsyt.2024.1365189
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	The psychometric properties of the ADHD rating scale—5 for children and adolescents, home version for Sudan
	1 Introduction
	2 Methods and procedures
	2.1 Subjects and participants
	2.2 Instrument
	2.3 Data collection and analysis procedures

	3 Results
	3.1 Reliability and sampling adequacy
	3.2 Symptom subscale factor analyses
	3.3 Impairment subscale factor analyses

	4 Discussion
	4.1 Study delimitations
	4.2 Implications
	4.3 Conclusion

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


