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Abstract Original Research Article |

Introduction: Attention-Deficit/Hyperactivity Disorder (ADHD) is a prevalent neurodevelopmental disorder in children
and adolescents. Reliable and culturally appropriate assessment tools are crucial for accurate diagnosis and management.
This study aimed to adapt and validate the ADHD Rating Scale-5 (Parent Version) into Bangla, assessing its
psychometric properties in a Bangladeshi context. Methods: This cross-sectional study was conducted with 100
participants from urban areas and nuclear families. The scale underwent a rigorous translation and cultural adaptation
process, following a six-step methodological approach. The study evaluated the scale's internal consistency, content
validity, and construct validity through Cronbach's alpha, Content Validity Index (CVI), and factor analysis,
respectively. Result: The ADHD-RS-5 Bangla Parent Version demonstrated high internal consistency (Cronbach’s
alpha = 0.89) and good reliability in the Inattention (alpha = 0.858) and Hyperactivity-Impulsivity (alpha = 0.818)
subdomains. Content validity was confirmed with high Item-CV1 scores and a Scale-level CVI of 0.962. Confirmatory
factor analysis supported the two-factor structure of the scale, and exploratory factor analysis identified three
components, explaining 71.1% of the variance. Conclusion: The ADHD-RS-5 Bangla Parent Version is a reliable and
valid tool for assessing ADHD symptoms in Bangla-speaking children. Its strong psychometric properties make it
suitable for clinical and research use in Bangladesh. This study contributes to the development of culturally sensitive
assessment tools for ADHD, enhancing the understanding and management of the disorder in diverse populations.
Keywords: ADHD, Rating Scale, Psychometric Validation, Cross-Cultural Adaptation, Bangla.
Copyright © 2024 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original
author and source are credited.

INTRODUCTION patterns of inattention and/or hyperactivity-impulsivity
Attention-Deficit/H . Disord that significantly impair functioning or development
ttention-Deticit/Hyperactivity 1Soraer [11]. These criteria include detailed symptom lists for

(ADHD) is a neurodevelopmental disorder characterized
by symptoms of hyperactivity, impulsivity, and/or
inattention, which are developmentally inappropriate [1].
As one of the most common disorders among children
and adolescents presenting to psychiatric services,
ADHD's global prevalence in those aged 18 and under is
approximately 7.2% [2, 3]. In Bangladesh, ADHD
prevalence ranges from 1 to 3.1%, as indicated by several

inattention and hyperactivity-impulsivity, with a
requirement for symptoms to be present in multiple
settings and to have appeared before age 12. Over the
past three decades, the diagnostic criteria for ADHD
have evolved significantly. Initially viewed as a single
dimension of hyperactivity and inattention in the 1960s
and 1970s, the disorder was later conceptualized as a
tripartite model of inattention, impulsivity, and

epidemiological studies [4-6]. The Diagnostic and h tivity [121. Sub t irical investigati
Statistical Manual of Mental Disorders, Fifth Edition Ie):jpet:)a(;“(;n?/ta[ry ]dimuenss?grl:egm%rglplirnlCaDSIIr\l/IV_GﬁII_gRa Igrr:é

(DSM-5), classifies ADHD as a neurodevelopmental later DSM-IV and DSM-5 established a two-
disorder, typically manifesting before school age [7, 8]. dimensional model, separating inattention from

Chilo!r_en .With dAbD(:_.ilD oftenl Istr(le_ggIe with_f_task hyperactivity and impulsivity [7, 13]. Research has
prlorltlzatlonhar_l (IJ iy ct(])_ntro ' e(? Ing to S%'gn' icant consistently supported this two-factor model of ADHD
impacts on their relationships, academic performance, symptoms [14, 15]. The primary goal in treating ADHD

and behavior in school [9, 10]. The DSM-5 outlines : : : ;
It ; L L . is to reduce symptoms and improve functionality, well-
specific diagnostic criteria for ADHD, focusing on ymp P y
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being, and social interactions [16]. However, measuring
treatment response can be challenging, particularly in
terms of its impact on quality of life [17]. Various
instruments, including short self-reported
questionnaires, are used to assess and monitor treatment
effects, covering functioning, social, and environmental
contexts [18]. A comprehensive evaluation of ADHD
typically involves multiple components, such as
diagnostic interviews, behavior rating scales, direct
observations, and clinic-based testing [15]. However,
few instruments directly adapt items from the DSM-5
criteria for ADHD.

The Attention-Deficit/Hyperactivity Disorder
Rating Scale-5 (ADHD-RS-5) is designed to closely
reflect the DSM-5 criteria for ADHD while maintaining
brevity. It assesses the frequency and severity of ADHD
symptoms and impairments, applicable for ages 5 to 17
years, with both parent and teacher report versions. The
scale uses a 4-point Likert scale and includes adapted
descriptions of ADHD symptoms based on DSM-5
wording [19, 20]. Parents and teachers rate the frequency
of symptoms based on the child's behavior over the
previous six months, in line with DSM-5 guidelines.
Given the prevalence of ADHD and the need for
effective screening and monitoring tools in various
treatment settings, our study aimed to create a Bangla
version of the ADHD-RS-5. This version would provide
clinicians with a method to obtain parent and teacher
ratings regarding the frequency of each of the symptoms
of ADHD based on DSM-5 criteria. The importance of
such a tool is underscored by the impact of ADHD on
children, adolescents, and their families, affecting their
quality of life. Yet, in Bangladesh, there are no validated
tools for screening and monitoring ADHD patients. The
ADHD-RS-5 has been translated and validated into
numerous languages, exhibiting excellent psychometric
characteristics. The ADHD-RS-5 is a brief, easy-to-use

research in the field of ADHD. Epidemiological studies
using this tool could inform policy formulation,
planning, and resource allocation, addressing a critical
gap in the understanding and management of ADHD in
Bangladesh.

METHODS

This cross-sectional validation study was
conducted from January 2021 to March 2022 at the
Department of Psychiatry, Bangabandhu Sheikh Mujib
Medical University (BSMMU), a tertiary level hospital
with a well-established psychiatric department. The
study population comprised parents of children aged 5-
17 years diagnosed with ADHD, attending the Outpatient
Department and ADHD Clinic at BSMMU. A purposive
sampling method was employed, excluding parents who
were mute or non-communicable. The sample size was
determined based on an item-to-sample ratio of 1:5,
resulting in 100 parents after accounting for potential
missing data. Data collection involved a semi-structured
questionnaire to gather socio-demographic information
and the Bangla version of the ADHD Rating Scale-5
(Parent Version). This scale, reflecting DSM-5 criteria,
assesses symptom frequency and severity over the
previous six months. The study also included a
confirmatory factor analysis, yielding a Comparative Fit
Index (CFI) and Tucker-Lewis Index (TLI) of 0.975, and
a Root Mean Square Error of Approximation (RMSEA)
value of 0.066, supporting a two-factor model. Ethical
considerations were rigorously followed, with approval
from the Institutional Review Board of BSMMU and
informed consent obtained from all participants. Data
were processed and analyzed using SPSS version 26,
focusing on descriptive analysis and psychometric
parameters of the ADHD-RS-5. This included
assessments of internal consistency (Cronbach's alpha),
face validity (review by experts), content validity

tool for both self and physician-administered (contgnt validity index), and construct validity
assessments. It is also suitable for use by other healthcare (confirmatory and exploratory factor analysis).
providers, such as community health workers, which is
particularly relevant given the scarcity of physicians in RESULTS
Bangladesh. This tool could facilitate the identification
of individuals in need of treatment and aid future
Table 1: Distribution of sociodemographic characteristics among the participants (N=100)
Characteristic Frequency (n) | Percentage (%)
Age(year) (mean £ SD) | 33.11+5.45
Relationship with the child
Father 24 24
Mother 76 76
Education
No education and primary | 7 7
Secondary 19 19
Higher secondary 18 18
Honors and higher 56 56
Occupation
Housewife | 38 | 38
| © 2024 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India 349
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Characteristic Frequency (n) | Percentage (%)
Farming 1 1
Business 17 17
Service 44 44
Family type

Nuclear 53 53
Extended 47 47
Residence

Urban 80 80
Rural 20 20
Religion

Islam 81 81
Hinduism 16 16
Others 3 3
Marital state

Married 98 98
Separated 2 2

The average age of the participants was 33.11
years, with a standard deviation of 5.45 years. A majority
of the respondents (76%) were mothers, while fathers
constituted 24% of the sample. In terms of educational
background, the majority (56%) had honors or higher
education. Secondary and higher secondary education
levels were reported by 19% and 18% of the participants,
respectively, while 7% had no education or only primary
education. Regarding occupation, 44% were engaged in
service, 38% were housewives, 17% were involved in

business, and 1% in farming. The family type of the
participants was almost evenly split, with 53% living in
nuclear families and 47% in extended families. A
significant majority of the participants (80%) resided in
urban areas, while 20% were from rural areas. The
predominant religion among the participants was Islam
(81%), followed by Hinduism (16%), and other religions
(3%). The vast majority of the participants (98%) were
married, with only 2% being separated.

Table 2: Combined Characteristics and Reliability of ADHD-RS-5 Bangla Parent Version

Item | Mean | SD | Correlation coefficient with total score | Cronbach’s alpha if item deleted
IAl | 239 |0.88]0.329 0.858
IA2 | 176 | 094|035 0.871
IA3 | 183 |1.09]0.314 0.869
IAA | 184 |1.16 ] 0.258 0.871
IA5 | 189 |1.17]0.322 0.865
IA6 | 2.04 |1.09]0.227 0.87
IA7 | 182 |1.17 | 0.065 0.897
IA8 |2 1.14 | 0411 0.877
IAQ | 21 1.16 | 0.19 0.87
HI1 | 223 |0.99 | 0.281 0.882
HI2 |1.82 |0.95 | 0.364 0.876
HI3 | 1.76 |1.13 | 0.453 0.895
HI4 | 1.6 1.11 | 0.385 0.868
HI5 | 1.71 |1.11|0.375 0.886
HI6 | 1.84 | 1.06 | 0.465 0.883
HI7 |1.89 |1.06 | 0.202 0.815
HI8 | 1.9 1.04 | 0.469 0.854
HI9 | 228 |1.03]0.215 0.817

I A-Inattention subdomain items; HI-Hyperactivity-impulsivity subdomain items

Table 2 details the combined characteristics and
reliability of the ADHD-RS-5 Bangla Parent Version,
based on the responses of the study participants. The
table breaks down the mean scores, standard deviations
(SD), correlation coefficients with the total score, and
Cronbach’s alpha values if an item were deleted, for each

item on the scale. For the Inattention (IA) subdomain
items, the mean scores ranged from 1.76 (1A2) to 2.39
(1A1), with standard deviations varying between 0.88
(IA1) and 1.17 (IA5, 1A7). The correlation coefficients
with the total score for these items were mostly
moderate, with 1A8 showing the highest correlation at
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0.411. The Cronbach’s alpha values if an item were
deleted indicated that the removal of any single item
would not significantly improve the scale’s internal
consistency, with values ranging from 0.858 (IA1) to
0.897 (IA7). Similarly, for the Hyperactivity-Impulsivity
(HI) subdomain items, the mean scores varied from 1.6
(H14) to 2.28 (HI19), and standard deviations ranged from
0.95 (HI2) to 1.13 (HI3). The correlation coefficients for

these items also showed moderate relationships with the
total score, with HI8 demonstrating the highest
correlation at 0.469. The Cronbach’s alpha values if an
item were deleted for the HI items were consistent,
suggesting that the scale's reliability would not be
substantially affected by the exclusion of any individual
item, with values ranging from 0.815 (HI7) to 0.883
(HI16).

Table 3: Internal consistency of ADHD-RS-5 Bangla Parent version

Reliability statistics

Cronbach’s alpha

Overall | Inattention domain

Hyperactivity-impulsivity domain

0.89 0.858

0.818

Table 3 presents the internal consistency of the
ADHD-RS-5 Bangla Parent Version, as measured by
Cronbach’s alpha. The overall Cronbach’s alpha for the
entire scale is 0.89, indicating a high level of internal
consistency. This suggests that the items on the scale are
reliably measuring the intended construct of ADHD
symptoms in children, as reported by their parents. For
the subdomains, the Inattention domain has a Cronbach’s
alpha of 0.858, while the Hyperactivity-Impulsivity

domain has a slightly lower alpha of 0.818. Both of these
values are within the acceptable range for psychological
scales, indicating that each subdomain independently
exhibits good internal consistency. The slightly lower
alpha value for the Hyperactivity-Impulsivity domain
suggests a bit more variability in responses for this
subdomain compared to the Inattention domain, but it
still represents a reliable measure.

Table 4: Content validity of ADHD-RS-6 Bangla parent version

Item | Number of very relevant response | Item-CVI

IA1 | 6

1

1A2

1A3

1A4

1A5

I1A6

167

1A8

1A9

HIil

HI2

HI3

Hi4

HIS

HI6

83

HI7

= R = I = L
0
w

DO OO (U110 |||

HI8

1

HI9 |5

0.83

IA-Inattention subdomain items; HI-Hyperactivity-impulsivity subdomain items; CVI-Content Validity Index

Table 4 outlines the content validity of the
ADHD-RS-6 Bangla Parent Version, focusing on the
Content Validity Index (CVI) for each item on the scale.
The table lists each item on the ADHD-RS-5 scale, along
with the number of experts who rated the item as 'highly
relevant' and the corresponding Item-CVI. The scale
items are divided into two subdomains: Inattention (1A)
and Hyperactivity-Impulsivity (HI). For most items
across both subdomains, all six experts rated them as
‘highly relevant,' resulting in an Item-CVI of 1. This

unanimous agreement among experts underscores the
strong relevance of these items in the context of ADHD
assessment in Bangla-speaking populations.

However, for items 1A6, |A9, HI6, and HI9, one
expert did not rate them as 'highly relevant,' leading to a
slightly lower Item-CVI of 0.83 for each of these items.
Despite this, the Item-CV/1 values for all items are above
the commonly accepted threshold of 0.79, indicating that
the items are considered adequately relevant by the
experts.
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The Scale-level Content Validity Index (S-
CVI), calculated as the average of the I-CVIs, is 0.962.
This high S-CVI value indicates excellent content

validity for the ADHD-RS-5 Bangla Parent Version as a
whole. It suggests that the scale is well-constructed and
appropriate for assessing ADHD symptoms in Bangla-
speaking children, as perceived by their parents.

Table 5: Goodness of fit indicators of ADHD-RS-5 Bangla parent version

ADHD-RS-5 Bangla Chi-square | df | P Chi-square/df | RMSEA | CFI | TLI
Full scale (two factor) 413.8 134 | 0.015 | 3.08 0.039 0.911 | 0.901
IA domain (single factor) | 108.3 27 10.005 | 4.01 0.091 0.966 | 0.951
HI domain (single factor) | 133.67 27 10.013 421 0 1 1

IA-Inattention subdomain items; HI-Hyperactivity-impulsivity subdomain items; CVI-Comparative Fit Index; RMSEA-
Root Mean Square Error of Approximation; TLI- Tucker-Lewis Index

The table 5 reports several key statistics for the
full scale and its two subdomains (Inattention and
Hyperactivity-Impulsivity): Chi-square, degrees of
freedom (df), p-value, Chi-square/df ratio, Root Mean
Square Error of Approximation (RMSEA), Comparative
Fit Index (CFI), and Tucker Lewis Index (TLI). For the
full scale, which is modeled as a two-factor construct
(inattention and hyperactivity-impulsivity), the Chi-
square value is 413.8 with 134 degrees of freedom and a
p-value of 0.015. The Chi-square/df ratio is 3.08, and the
RMSEA value is 0.039. Both the CFI and TLI values are
above 0.90, standing at 0.911 and 0.901, respectively.
These indicators suggest a good fit of the proposed two-
factor model to the data, with RMSEA below the 0.05

threshold indicating a close fit, and CFI and TLI values
above 0.90 reflecting acceptable model fit. For the
Inattention domain, analyzed as a single-factor model,
the Chi-square value is 108.30 with 27 degrees of
freedom, resulting in a Chi-square/df ratio of 4.01 and an
RMSEA of 0.091. The CFI and TLI values are 0.966 and
0.951, respectively. Similarly, the Hyperactivity-
Impulsivity domain, also modeled as a single factor,
shows a Chi-square value of 133.67 with 27 degrees of
freedom, a Chi-square/df ratio of 4.21, and an RMSEA
of 0.000. The CFI and TLI values for this domain are
both 1.00. These results indicate that each subdomain
also fits well as individual constructs, with CFl and TLI
values exceeding the 0.90 benchmark.

Scree Plot

2.0

Eigenvalue

! ! T I T I I
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T
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Figure 1: Scree plot analysis of ADHD-RS-5 Bangla (parent version)

Exploratory factor analysis by principal
component analysis with varimax rotation identified
three components with eigenvalues of more than 1 (one).
These three components in total explained 71.1% of the
variance. In the following figure we can see the scree plot
and three components having eigenvalues of more than
1.

DiscussioN

Translating an instrument from one language to
another, while seemingly straightforward, does not
automatically ensure its utility for the target population.
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As Gudmundsson (2009) pointed out, “A translated
version of a test cannot be assumed to have the same
psychometric qualities as a standardized version in the
primary language” [21]. This highlights the challenge of
structuring the translation and validation process to
ensure that the resulting instrument is not only
psychometrically sound but also culturally appropriate.
In our study, we employed a six-step methodological
approach, often referred to as the "serial approach to
translation," as developed by Herrera, DelCampo, and
Ames, and described by Beaton et al., [22, 23]. This
approach integrates cultural adaptation within the
instrument translation process, aiming to produce
linguistically and culturally accurate instruments. Two
translators independently developed versions of the
instrument, considering both language and culture, and
then collaborated to create the most accurate version.
Their expertise in mental health evaluations and
experience with children with ADHD and their parents
were crucial in this process. Following synthesis, back
translation was conducted to check for inconsistencies
with the original version, and the translated version was
pretested. This rigorous adaptation process adhered to
well-established international standards, as
recommended by Beaton et al., [23]. Building on this
foundation, our study's participant demographic,
predominantly mothers (76%) with a significant portion
having higher education (56%), and a majority engaged
in service occupations (44%), residing mostly in urban
areas (80%) and nuclear families (53%), offers a unique
perspective on ADHD in the Bangladeshi context. This
demographic profile aligns with Alam et al., which
examined ADHD among entrepreneurs in Bangladesh,
suggesting a broad relevance of ADHD concerns across
diverse societal strata [24]. However, contrasting studies
like Eapen et al., in the UAE and Umar et al., in Nigeria
indicate that sociodemographic factors influencing
ADHD can vary significantly across cultures [25, 26].
These differences underscore the necessity for culturally
tailored assessment tools in ADHD research, a point
further emphasized by the diverse sociodemographic
backgrounds observed in ADHD studies globally. The
high internal consistency of the ADHD-RS-5 Bangla
Parent Version, with an overall Cronbach’s alpha of
0.89, aligns with findings from Adler et al., (2005) [4],
who reported substantial reliability in ADHD
assessments for adults [27]. This consistency is crucial,
as it underpins the scale's reliability across different
demographic groups. DuPaul's research further
corroborates the reliability of ADHD rating scales,
reinforcing the importance of consistent and reliable
measurement tools in the field of ADHD assessment
[28]. The resemblance of these findings with our study
highlights the ADHD-RS-5 Bangla Parent Version's
potential as a reliable tool for assessing ADHD
symptoms in Bangla-speaking children. The meaningful
contribution of each item on the scale to its overall
reliability, evidenced by moderate correlation

coefficients with the total score, is a critical aspect of the
scale's design. This finding is in line with the approach
taken by Du et al., in developing a multi-dimensional
ADHD scale, where item relevance and internal
consistency were key considerations [29]. The robust
item analysis in our study not only reinforces the scale’s
internal consistency but also its comprehensive nature in
capturing the nuances of ADHD symptoms. The
excellent content validity of our scale, as indicated by
high Item-CVI scores and a Scale-level Content Validity
Index (S-CVI) of 0.962, resonates with the emphasis on
content validity in ADHD rating scales by Collett et al.,
and DuPaul’s study [28, 30]. The strong expert
agreement on the relevance of the scale’s items for
measuring ADHD symptoms affirms its suitability and
applicability in the Bangladeshi context, a crucial factor
considering the cultural specificity of symptom
presentation in ADHD. The support for the two-factor
structure of the scale through confirmatory factor
analysis, with good model fit indicators, is a significant
finding. This aspect of our study finds support in the
work of Smyth and Meier, who discussed the
complexities in constructing reliable and valid measures
of ADHD, particularly in terms of construct validity [31].
The exploratory factor analysis in our study, identifying
three components explaining 71.1% of the variance,
further validates the scale's multidimensional nature.
This finding is in line with the recent study by Grandjean
et al., which emphasized the precision of behavioral
rating scales in ADHD assessment [32]. In conclusion,
the ADHD-RS-5 Bangla Parent Version emerges from
our study as a robust, reliable, and valid tool for assessing
ADHD symptoms in Bangla-speaking children. The
scale's strong alignment with existing literature on
ADHD assessment tools across various cultural contexts
underscores its potential utility in clinical and research
settings. The congruence and discrepancies observed in
comparison with other studies not only validate our
findings but also highlight the ongoing need for
culturally sensitive and context-specific tools in ADHD
research and practice.

Limitations of the Study

The study was conducted in a single hospital
with a small sample size. So, the results may not
represent the whole community.

CONCLUSION

The current study successfully adapted and
validated the ADHD-RS-5 into Bangla, providing a
reliable and culturally appropriate tool for assessing
ADHD symptoms in Bangla-speaking children. The
study's  rigorous  methodology, including a
comprehensive translation and adaptation process,
ensured the scale's linguistic and cultural accuracy. The
ADHD-RS-5 Bangla Parent Version demonstrated high
internal consistency, robust content validity, and strong
construct validity, as evidenced by its psychometric
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properties. These findings highlight the scale's potential
as an effective instrument for clinical and research
purposes in Bangladesh. The study also underscores the
importance of culturally sensitive tools in ADHD
assessment, contributing to the broader understanding
and management of ADHD in diverse populations. This
work paves the way for future research and clinical
interventions tailored to the unique needs of the

Bangladeshi

population, ultimately aiding in the

effective diagnosis and treatment of ADHD.
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