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ABSTRACT

ADHD is one of the most common neurobehavioral diagnosis affecting children today. One of the most widely used scales in
this area is Vanderbilt ADHD Teacher Rating Scale. In this project the aim was to investigate the psychometric properties of
this scale in an Iranian primary schools population.

Methods: Using cluster sampling, 1096 (44% female and 56% male) primary school students were selected. VADTRS was
prepared for administration according to WHO six steps procedures. Conners’ Teacher Rating Scale (CTRS) was used as
concurrent validity.

Results: The mean of total scores in VADTR was 14.16 + 16.98 (15.89 + 18.23 for female and 12.80 # 15.99 for male. In totally,
the top and bottom mean scores were related to ADHDAT (4.86 *+ 6.23) with nine items and ODC (2.77 + 4.63; despite 10
items) respectively. Cronbach’s alpha, split-half and test re-test (one month) reliability, for total scores of scale were .97,
.94, and .95 successively. All subscales and total scores of scale showed a positive and significant correlation with CTRS
and negative with Academic performance, and Classroom behaviors. The four factors model showed satisfactory values of
goodness-of fit indices; RMSEA, CF1, NFI, RMR and GFI were at an acceptable range, .09,.97,.97, .04 and .97 respectively.
Conclusion: The good level of reliability, fairly goodness of fit indexes, and very good concurrent validity support utility of

this scale for Iranian primary school children.
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INTRODUCTION

There are a number of methods used to assess children
behaviors. These methods include observation/self-
monitoring, playing, painting, interview, and rating
scales [1,2]. Despite the broad appeal of multimodal
assessment models, it seems interviews and rating
scales have become staples of the behavioral assessment
process [1]. Majority of rating scale are self-administered
by the parents, teachers, peers or child and adolescent
him- or herself [3]. Therefore, they have different parallel
forms, especially for teacher and parent.

However, in some aspects, the teacher (especially in
ADHD and academic performance) could be the best
resource for information [4,5]. Teachers have the
opportunity to compare a child’s functioning with that
his/her peers. His reports may uncover difficulties in
academic and social skills that may not be apparent

to parents. In addition, children sometimes reveal
significant problems to the teacher that the parents are
unaware of [4].

As mentioned previously, a wide array of rating scales,
especially for ADHD, are currently used by psychologists
to assess children behaviors for research, clinical and
treatment purposes [6-8]. ADHD is one of the most
common neurobehavioral diagnosis affecting children
today [9]. It has received a lot of considerations in
psychological assessments [10]. Therefore, a wide
variety of rating scales in the child psychiatry and
psychology have been allocated to this problem [11].
Because of some prominences, one of the most widely
used scales in ADHD is Vanderbilt ADHD Diagnostic
Rating Scale [12].

This scale is a DSM-based symptoms rating scale for
ADHD, with teacher-report (VADTRS) and parent-report
(VADPRS) [13,14] forms. VADTRS has been extensively
used in epidemiological and clinical studies

Since 1998, psychometric properties of VADTRS have
been evaluated in different studies [15]. Initial factor
analyses with this scale yielded four factors (subscales):
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Inattention, Hyperactivity/Impulsivity, Oppositional
Defiant/Conduct Disorder, and Anxiety/Depression [14].
Internal consistency for ADHD, conduct/oppositional,
and performance subscales was very good (coefficient
alpha = .87) and adequately high for the anxiety/
depression subscale (alpha=.80). The correlations
between symptoms and problems ranged from .25 to
.66. In the more recently paper [16], results showed a
preference for the 4-factor model. Internal consistency
was high for all subscales (alpha coefficients for items
scored on a 0- to 3-point response scale ranged from
.89 to .96). In addition, utility and suitability of this
scale have been investigated in different populations,
backgrounds and languages [4,7,12,13,16-18].

Hereunto, there is no Iranian version of VADTRS. In
other hand, when the new target population differs
significantly (in terms of culture or cultural background,
country, and language) from the original population with
which the assessment device is used, the adaptation of
assessment instruments for new target populations is
generally indispensable [15,19-21]. In this project the
aim was to investigate the psychometric properties of
this scale in an Iranian nonclinical population.

METHOD

Participants

Using cluster sampling, 1096 (44% female and 56%
male) primary school students were selected (Table 1).
The mean age of the group was 8.86 years (SD=1.81;
range 7-12 years). Of the initials sample 100 participants
also filled the Conners’ Teacher Rating Scale and 114
participants also refilled the scale four weeks later.
All students were selected from primary schools of
Chaharmahal and Bakhteyaree province in the south of
Iran.

Table 1: Demographic data of sample

Variables Female Male Total
Age 8.95 (1.77) 8.78 (1.84) 8.86 (1.81)

Sex (%) 482 (44%) 614 (56%) 1096

Residential situation
Rural 101 (38%) 166 (62%) 267 (24%)
Urban 381 (46%) 448 (54%) 829 (76%)
Education (%)

Grade 1 164 (15%) 234 (21%) 398 (36%)
Grade 2 59 (5%) 113 (10%) 172 (16%)
Grade 3 59 (5%) 49 (5%) 108 (10%)
Grade 4 84 (8%) 72 (7%) 156 (14%)
Grade 5 66 (6%) 66 (6) 132 (12%)
Grade 6 50 (5%) 80 (7%) 130 (12%)

MEASURES

Vanderbilt ADHD teacher rating scale (VADTRS)

As mentioned above, the Vanderbilt ADHD Rating
Scales (VADRS) are based on DSM-5 criteria for ADHD
diagnosis and include versions specific for parents and

teachers [13,14,16]. This scale consists of 35 symptoms
(including all the 18 DSM-IV ADHD criteria, 10 items for
conduct/oppositional and seven items for depression-
anxiety). In addition, the school performance section
evaluates functioning in the classroom with 8 items
[7,13,14]: three items evaluate academic performance
(reading, mathematics and written expression) and five
items evaluate classroom performance (peer relations,
following directions, disrupting class, assignment
completion and organization skills).

Factor stricture showed four factors subscales
inattention (ADHAT), hyperactivity /impulsivity
(ADHDI), conduct/oppositional problems (ODC), and
anxiety/depression (ANXDEP) problems [13,14,16]. The
35 behavior items are scored on a four-point response
scale as never (0), occasionally (1), often (2), and very
often (3). The school performance section evaluates
functioning in the classroom with the eight items having
5-point Likert scales from problematic (1) to excellent
(5), the higher scores indicating better performance
or less impairment. The VADTRS has well-established,
validity, and clinical utility in child psychopathology
and assessment areas. Its psychometric properties have
been evaluated in a number of studies [7,16].

Conners’ teacher rating scale (CTRS)

The CTRSisateacher-administered screeninginstrument
aimed to provide information at a screening level to
assist clinicians and researchers in understanding
several important domains of child behavior [22]. It
provides four scores on hyperactivity/impulsivity,
perfectionism, inattention/cognitive problems, social
problems, oppositional, anxious/shy [22,23]. Each item
is scored on a scale of 0-4 with 0 as “Not True at All” up to
4 as “Very Much True.” The validity and reliability of this
scale were evaluated in Iranian population [24]. Internal
consistency was high for all subscales (alpha coefficients
ranged from .82 to .97). In the present research the
subscales of this scale (inattention/cognitive problems
with ADHDAT, hyperactivity/impulsivity with ADHD],
oppositional with ODC and anxiety/shy with ANXDEP)
were used as concurrent forms for VADTRS subscales.

Procedure

Using six steps procedures [25] the scale was prepared
for administration. At the first, scale was translated to
Persian by an expert team (two persons) and evaluated
by an expert panel. Then it was translated back to English
by an independent translator, who has no knowledge of
the questionnaire. For ensuring that both have the same
meaning and are equivalent to the original version, in
a meeting with translators and researchers, Persian
and back-translated versions of the questionnaire were
compared with original version. Finally in a meeting with
expert panel they reached consensus about the meaning
of words and concepts and the Persian version of the
scale was prepared. Using pre-test and interviewing
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(on 30 participants) final version was prepared for
administration.

VADTR was completed by teachers of 1096 male and
female students who were selected by cluster sampling
method from all of primary schools in Charmahal and
Bakhteyari province in the south of Iran. There was just
one teacher for each class in primary school; therefore the
scales were completed by specific teachers. Participants
were selected by a multi steps cluster sampling system.
VADTR and CTRS were completed for 100 (10 percent of
each class) participants and the other participants only
filled VADTR. For assessment of test re-test reliability
114 participants refilled VADTR four weeks later. The
CTRS and test re-test groups were selected randomly
from each class (10 percent). The demographic data for
these two groups were to some extent like the original
sample.

Data were analyzed using SPSS version 22 (for
descriptive, reliability and correlation data analysis)
and a confirmatory factor analysis (CFA) was carried
out to determine the VADTR factor structure. The
LISREL program [version 8.8] [26] was used for this
analysis. This study used the Root Mean Squared Error
of Approximation [27], the Standardized Root Mean
Squared Residual (SRMR), as well as the CFI, NFI, RMR
and GFI. Hu and Bentler [28] recommend that good
model fit is indicated when RMSEA <.05, RMR <.08, and
CFI, NFI and GFI <.95.

RESULTS

Descriptive

The sample size was 1100 (483 females and 615 male).
Four person scales were removed from research because
of uncompleted data. The mean age of the group was
8.86 years (SD=1.81; range 7-12 years). The mean of
total scores in VADTR was 14.16 + 16.98 (15.89 + 18.23
for female and 12.80 * 15.99 for male). The descriptive
statistics of the scale are presented in Table 2.

In the inattentive, hyperactive/impulsive, anxiety-
depression subscales and total scores, the male scores
are significantly higher than female. In totally, the top
and bottom mean scores were related to ADHDAT (4.86
+ 6.23) with nine items and ODC (2.77 * 4.63; despite 10
items) respectively.

Table 2: Means and standard deviations of sample scores in
VADTRS

Means (SD)
Items T P Value
Female Male Total
ADHDAT  5.65(6.8) 4.24 (5.65) 4.86 (6.23) 3.74 0.0001
ADHDI  3.78(5.99) 3.07 (4.81) 3.38(5.37) 217 0.03
oDC 2.95(4.69) 2.63(4.58) 2.77 (4.63) 1.14 0.32
ANXDE 3.5 (4.43) 2.86(4.09) 3.15 (4.25) 2.52 0.01

15.89 12.80 14.16
Total (18.23) (15.99) (17.07) 2.99 0.003

Inattention (ADHSAT), hyperactivity /impulsivity (ADHDI), conduct/oppositional
problems (ODC), and anxiety/depression (ANXDEP) degree of freedom for all of
item is equal to 1094

Reliability

Data analysis with thirty-five items showed acceptable
alpha values. Mean of corrected item-total correlation
was .63. The highest and lowest correlations in corrected
item-total correlation were s3 (.77) and s33 (.40)
respectively. The reliability statistics are presented in
Table 3.

Cronbach’s alpha, split-half and test re-test (one month)
reliability, for total scores of scale were .97, .94, and
.95 successively. The highest scores in all types of
reliability are related to ADHDAT subscales. The internal
consistency data is represented in Table 4.

The correlation between subscales ranged from .83
(between ADHDAT and ADHDI) to .38 (between ANXDEP
and ADHDI), and between total scores and subscales
ranged from .87 (with ADHDAT) to .74 (with ANXDEP).

Table 3: VADTRS internal consistency, split-half, and Test-Retest
stability

Number of  Cronbach’s

items alpha Split-half Test-retest
ADHDAT 9 0.96 0.94 0.99
ADHDI 9 0.95 0.9 0.85
oDC 10 0.93 0.81 0.87
ANXDEP 7 091 0.87 0.91
Total 35 0.97 0.94 0.95
VALIDITY

Concurrent and criterion validity

Spearman correlations, used to evaluate concurrent
and criterion validities, are presented in Table 4. The
CTRS was used for concurrent validity. All subscales and
total scores of scale showed a positive and significant
correlation with CTRS. The strongest and weakest
correlations were between ANXDEP (.86), ADHDAT
(.78) and CTRS respectively. The questionnaire subscale
and total scores of the scale also showed a negative and
significant correlation with Academic performance,
and Classroom behaviors, as criterion validity. ADHDAT
subscale is in top of correlations in both areas (academic
performance .74, and classroom behavior .77) and
ADHDI is situated in the bottom of correlations; with
academic performance (.38), and classroom behavior
(.57).

Confirmatory factor analysis

A three factors model (ADHD, ODC, and ANXDEP)
was processed at the first. It yielded non- satisfactory
goodness of fit indices, in compare to four factors model.
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Table 4: The between subscale and Conners’ related subscales correlations

Conners’ Scale Conners’ related Academic performance aassm.om
subscales behavior
Academic performance -0.45
Classroom behavior -0.34 0.57
ADHDAT 0.78 -0.74 -0.77
ADHDI 0.83 -0.38 -0.57
oDC 0.81 -.39 -0.6
ANXDEP 0.86 -0.53 -0.6
Total 0.8 -0.62 -0.77

P value for all correlations were at.0001

In this model (three factors) the RMSEA, CFI, NFI, RMR
and GFI were .2, .9, .9, .06 and .46 respectively. The four
factors model showed satisfactory values of goodness-
of fit indices, despite a significant x? (p<.02). However,
RMSEA, CFI, NFI, RMR and GFI were at an acceptable
range, .09,.97,.97,.04 and .97 respectively. Standardized
loadings of CFA are presented in Figure 1. All items
loaded significantly on their original factors. The means
of loaded scores for ADHDAT, ADHDI, ODC, and ANXDEP
were respectively .85, .83, .75, and .78. The highest and
lowest loaded scores were related to item 4 (.92) and
27 (.44) respectively. All T values, as shown in Figure 2,
were at significant range. In the second order analysis,
the mean of loaded values was .77 (ranged from .6e for
ANXDEP to .90 for ODC).
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Figure 1: Confirmatory factor analysis based on the postulated
model (Standardized factor loadings)
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Figure 2: Confirmatory factor analysis based on the postulated
model (T values)

DISCUSSION

The present study examined the psychometric
properties of four subscales of VADTRS in Iranian
general population, using SEM and the more typical
CFA. The result demonstrated that overall model fit was
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appropriated for four factors. We found that, as was
the case in previous studies [13,14,16,18], inattention,
hyperactivity/impulsivity,conduct/oppositional
problems, and anxiety/depression problem model fit
the data well. In other words, our findings are consistent
with original studies. This is the first formal validation of
VADTRS in Iranian population.

In attention to RMSEA, CFI, NFI, RMR and GFI scores,
the model showed a well goodness of fit for four factors.
Although, the RMSE score is in a moderate level [29], the
acceptable scores in CFI, NFI, RMR, GFI, and acceptable
loadings for all items on their factors, significant T
values for all items and theoretical basic supported
an appropriate fit for model. Although a significant y?
(p<.02) was resulted in analysis, the large size of sample
could be accounted for this significant result [30,31].
The three factors model, as same as previous studies
[13], did not yield an acceptable goodness of fit. The
four factors model indices are strongly similar to the
results considered by Wolraich et al. [16] obtaining an
acceptable fit to the data (RMSEA, .08, TLI 0.87, CF1 0.90,
SRMR .03) for 4 factors model.

All 35 items loaded at an acceptable and standard
level [32] on their hypothesized latent dimensions, as
indicated by [13,14,16,18]. The means of loaded values
are virtually similar to what reported by previous studies,
.72,.65,.61, 67 in 1998 and .78, .76, .73, and .73 in 2013
(for ADHDAT, ADHDI, ODC, and ANXDEP respectively).
Similar to previous studies, the weakest loaded value
is related to S27. In addition, the strong significant T
values for all items supported a strong and fairly affinity
between four latent dimensions and their items.

The correspondence between CTRS and VADTRS scales
was quit high that supported the concurrent validity of
VADTRS. In overall, the concurrent validity compares
favorably with those reported in previous studies [7,12-
14,16,18]. The negative correlations between academic
performance, classroom behavior and four behavioral
subscales confirm criterion validity for this scale as
original papers [14].

The coefficient alpha for the subscales and total scores
exceeded .90 that shows an excellent range of reliability
[32-36]. These results are supported by other types of
reliability analysis (such as split-half and test-retest
reliability). In both analyses, data showed a good to
excellent range of reliability scores. These results are
virtually in consistent with previous studies in this area.
In addition, similar to previous studies [14] the strongest
correlation was observed between ADHDAT and ADHDI
for subscales and between these two subscales and total
scores of scales. This strong internal consistency support
VADTRS as a reliable scale for Iranian population.

This study contains some limitations that are important
to acknowledge. The sample consisted of nonclinical
population therefore, it is recommended to use this scale

for other population (especially clinical population) and
assess by other type of validity methods (for example
discriminate validity). This research studied just
psychometric properties of the scale, it is recommended
to study diagnostic value and predictive ability of this
scale, especially in patients, in a new study:.

CONCLUSION

The present study makes a significant contribution to
research in children behavior assessment, especially
ADHD; by investigating the psychometric properties
of Iranian version of VADTR, using confirmatory factor
analysis. The good level of reliability, fairly goodness of
fit indexes, and very good concurrent validity support
utility of this scale for Iranian primary school children.
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