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OBJECTIVES
The main objectives of this journal are to;

o nurture the Allied Health Sciences Professionals in their research
dissemination/article writing.

e provide a chance and to review/share knowledge in the related research and
professional interest.

 facilitate academics and researchers to elevate their intellectual level interacting
through this journal.

AREA OF COVERAGE

This journal will provide an avenue for academics to enhance their intellectual level

by reviewing and submitting research articles. This journal broadly covers disciplines
namely Nutrition and dietetics, Medical Imaging, Biomedical Sciences,
Physiotherapy, Speech and audiology, and Optometry. Furthermore, it covers the
sub-disciplines within Nutrition and dietetics (Anthropometric, Biochemical and
clinical Nutritional Status Assessments, etc.), in Medical Imaging (Radiographic
Techniques, Body, Breast, Musculoskeletal, Cardiovascular, and Paediatrics
Imaging), Biomedical Sciences (Biochemistry, Bioinformatics, Immunology,
Biomedical Engineering, Biophysics, Biotechnology, Cell Biology, Embryology,
Endocrinology, Genetics, Medicinal/Pharmaceutical Chemistry, Microbiology,
Parasitology, Pharmacology, Physiology, and Toxicology, etc) Physiotherapy
(Rehabilitation, Physical Therapy, and Physiotherapy, etc), Speech &
Audiology(Clinical Audiology, Educational Speech-Language Pathology, and Speech
Therapy, etc) and Optometry (Clinical, Industrial Optometry and issues on
Optometry, etc).
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INTRODUCTION

ABSTRACT

Background: Healthcare professionals, like doctors and allied health sciences professionals, are the
first point of contact with patients. Their role involves identifying individuals with communication
disorders and referring them to speech-language therapists (SLTs) for further evaluation and
management. However, studies have shown a significant lack of awareness regarding the profession
of SLTs among healthcare professionals. As medical and allied health sciences students represent the
future healthcare workforce, assessing their understanding at the early stage is essential to ensure
their comprehensive knowledge of these matters. This study aimed to investigate the knowledge of
communication disorders and the profession of SLTs among medical and allied health sciences
students, given the critical need to address gaps in understanding among future healthcare
professionals. Methods: A cross-sectional study was conducted among 201 medical and allied health
sciences students at International Islamic University Malaysia (IIlUM), Pahang, Malaysia. The
Knowledge and Attitude about Communication Disorders and SLT Profession among Publics (KACS-P)
questionnaire was distributed using both online platforms and printed questionnaires (paper-pencil
format). Results: Both groups of students demonstrated a moderate to high level of knowledge of
communication disorders and the SLT profession. No significant difference in knowledge levels about
communication disorders was observed between medical and allied health sciences students.
Nonetheless, there was a significant difference in knowledge levels regarding the SLT profession
between medical and allied health sciences students, with the latter demonstrating a superior level
of understanding. The academic year does not seem to exert a noteworthy influence on these
knowledge levels. Conclusion: The study provided insights into the knowledge levels of medical and
allied health sciences students regarding communication disorders and the SLT profession, which is
crucial for improving their curriculum content and structures to ensure comprehensive patient care
in the future.

first with doctors and allied health professionals like
physiotherapists and dietitians, prioritising immediate

Effective communication is the cornerstone of human
interaction, influencing personal relationships,
educational pursuits and professional endeavours.
However, individuals facing communication impairments
often encounter significant obstacles when navigating
social interactions, which can significantly diminish their
quality of life (Kavya et al., 2022). This is where speech-
language therapists (SLTs) play a crucial role, steppingin to
assist individuals in overcoming these hurdles. SLTs are
responsible for assessing, diagnosing and providing
tailored interventions for those with communication
impairments—language impairment, speech disorders,
cognitive-communication issues, as well as swallowing
disorders for individuals spanning from infancy through
the geriatric stage (American Speech-Language-Hearing
Association [ASHA], 2017; Annitha et al., 2023).

Patients with communication challenges often interact

* Corresponding author.
E-mail address: hanisahtukiran@iium.edu.my
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health issues over communication difficulties (Baskaran,
2000). Consequently, they may overlook the ‘treatability’
of their communication problems and the potential
benefits of seeking help from SLTs, leading to undiagnosed
and untreated conditions (Chu et al., 2019). Addressing
these challenges requires active involvement from
healthcare professionals, who serve as patients' primary
point of contact. However, a lack of knowledge about SLTs
among healthcare professionals can lead to delayed
referrals or neglect of care, impacting treatment quality
(Alhamidiet al., 2021). To address this gap, it is essential to
assess healthcare students' knowledge of SLTs during their
training, as they represent the future workforce.

Speech-Language Therapist

SLTs serve an array of settings, including university clinics,
public and private schools, and healthcare institutions



such as hospitals, medical rehabilitation centres, and
private centres (Schurr, 2018). In healthcare institutions,
SLPs work alongside other healthcare professionals such as
medical doctors, audiologists, dietitians, and
physiotherapists to provide holistic treatment by catering
to those with communication impairments.

In Malaysia, despite having provided services for over 60
years, there still needs to be more SLTs to meet the
demand (Chu et al.,, 2019). Malaysia has only 156 SLTs
employed in the Ministry of Health (as of May 15, 2023),
and approximately 201 registered with the Malaysian
Association of Speech-Language & Hearing (MASH)
(Department of Statistics Malaysia, 2023; MASH, 2022).
However, the actual number may be higher, as MASH
registration is optional. This scarcity is evident, with one
SLT responsible for the care of approximately 209,615
individuals in Malaysia, compared to 59.3 SLTs per 100,000
residents in the United States (Ministry of Health of
Malaysia [MOH], 2023). Currently, only three public
universities in Malaysia offer undergraduate SLT
certification: Universiti Kebangsaan Malaysia, Universiti
Sains Malaysia, and International Islamic University
Malaysia.

Knowledge of The Speech-Language Therapy Profession
and Communication Disorders

Several studies have delved into the awareness and
perspectives of medical and allied health sciences students
regarding the scope of practice of SLTs. A study among
final-year Bachelor of Medicine and Bachelor of Surgery
(MBBS) students in Pakistan and another among Nepalese
MBBS students both revealed a lack of awareness and
knowledge about the role of SLTs in the medical field
(Adhikary & Bhattarai, 2018; Tariq et al., 2020). Similarly, a
cross-sectional survey in India showed that occupational
therapy students had relatively higher awareness and
understanding of SLTs' role in stroke rehabilitation
compared to other allied health science groups (Annitha et
al., 2023).

In Malaysia, no known study specifically compares the
knowledge of medical and allied health sciences students
regarding the SLT profession and communication
disorders. Nonetheless, two studies examined public
awareness of SLT. One study found that 55.5% of
respondents demonstrated a high level of knowledge
about the SLT profession, with higher education
correlating with greater awareness (Chu et al.,, 2019).
Another study revealed a lack of public awareness of SLT
services and professionals, with only 38.5% of respondents
having heard or read about SLT, revealing a concerning gap
in public knowledge (Tang & Chu, 2021).
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In terms of communication disorders, public and
professional awareness remains insufficient despite the
increasing prevalence of communication disorders globally
(Mahmoud et al., 2014). For instance, approximately 10%
of the U.S. population experiences communication
difficulties, yet only one-fifth receive appropriate
evaluation and treatment (Morris et al., 2016). This gap in
awareness is also seen among healthcare professionals,
raising concerns about the understanding of
communication disorders and the importance of speech-
language therapy. A significant issue arises as a lack of
awareness may cause the adoption of a ‘wait and see’
approach by caregivers of children with speech and
language difficulties that contributes to delayed diagnosis
and treatment (Chu et al., 2019). This delay can lead to
long-term social, emotional, behavioural, and cognitive
challenges (Sunderajan & Kanhere, 2019).

While most mentioned studies focused on the public and
health professionals, there remains an evident gap in
understanding the knowledge of medical and allied health
sciences students, who are likely to work closely with SLTs
in their future professional roles.

Aims of Study

In response to the above needs, the aims of the current
study are threefold. The first aim is to evaluate the
knowledge level of the profession of SLT and
communication disorders among medical and allied health
sciences students. The second aim is to compare the
knowledge level of the profession of SLT and
communication disorders among medical and allied health
sciences students. The final aim is to compare the level of
knowledge about communication disorders and the
profession of SLT between students with different years of
study.

MATERIALS AND METHODS
Study Design

A cross-sectional study was conducted at the International
Islamic University Malaysia (IIlUM) between February and
May 2023. A questionnaire was distributed among
students via online platforms and printed questionnaires
to assess their knowledge of the SLT profession and
communication disorders among medical and allied health
sciences students.



Participants

The inclusion criteria of the participants encompassed
undergraduate students who are taking any allied health
sciences or medical programmes from the first to the fifth
year of their studies. Those enrolled in speech-language
pathology and audiology courses, however, were
excluded. Postgraduate students were also excluded,
considering they might have had experience dealing with
SLT.

Instrument

The Knowledge and Attitude about Communication
Disorders and SLT Profession among Publics (KACS-P)
guestionnaire was used to evaluate students’ knowledge
levels. The questionnaire was developed by Chu et al.
(2019). Permission to use the questionnaire was obtained
from the original author, Chu Shin Ying [email approval, 22
January 2024]. This questionnaire consists of three
sections and a total of 35 items. Section A comprises items
related to participants' demographic information. Section
B contains nine items on knowledge about communication
disorders and SLT, presented in multiple-choice and
yes/no formats. One of the items in this section consists of
five case scenarios in which participants must identify
whether the cases need to be seen by a SLT. The scenarios
portrayed bilingual individuals and individuals with autism
spectrum disorder (ASD), dementia, voice disorder and/or
language delay. Section C includes 19 items related to
attitudes toward individuals with communication
disorders and the SLP profession. However, Section C was
excluded from this study, as the focus was solely on
investigating the knowledge regarding communication
disorders and the SLT profession. The questionnaire has
been validated by experts and the reliability of the
knowledge and attitude sections was confirmed with
Cronbach’s alpha values of 0.70 and 0.69, respectively. For
this study, the original language of the questionnaire,
which was English, remained, considering that the
participating students were from the IIlUM, in which the
primary communication medium is English.

Procedure

The research obtained ethical clearance from the IlUM

Research Ethics Committee (IREC) under reference
number IREC 2023-KAHS/DASLP18 before
commencement. Informed consent and the KACS-P

guestionnaire were integrated into a Microsoft Form and
distributed online and in print. The introduction section
provided participants with research details, including
purpose, eligibility, procedures, risks and benefits,
confidentiality, and anonymity assurances. The survey was
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shared via platforms like WhatsApp and Telegram, and
printed questionnaires were distributed in person. A
poster announcing a lucky draw was circulated alongside
the survey to encourage participation, and three random
respondents were selected as prize recipients.

RESULTS

The total number of participants involved in this study is
201: 101 students from the allied health sciences
programmes and 100 from the medical programme.
Among allied health sciences students, representation was
from five different courses: Dietetics (n=24, 11.9%),
Biomedical Sciences (n=40, 19.9%), Physiotherapy (n=10,
5.0%), Medical Imaging (n=13, 6.5%), and Optometry
(n=14, 7.0%). All participants were Malaysian. Out of the
total, 28 (13.9%) were male and 173 (86.1%) were female,
with ages ranging from 20 to 24 years (Mean =22.19, SD =
1.33).

Most participants (n=138, 68.7%) had heard about
communication disorders, with 63 (31.3%) reporting no
prior knowledge. Among those familiar, 54 (39.1%)
recognised terms like "speech delay" and "language delay
or disorder," 22 (15.9%) were aware of aphasia, 18 (13.0%)
knew about stuttering, and 12 (8.7%) mentioned deafness
or hearing impairment. Table 1 presents further
information on the participants.

Table 1: Sociodemographic data of participants.

Sociodemographic Background N (%)
Gender Male 28 (13.9)
Female 173 (86.1)
Academic Year 1 36 (17.9)
Year Year 2 38 (18.9)
Year 3 38(18.9)
Year 4 53 (26.4)
Year 5 36 (17.9)
Courses Medicine 100 (49.8)
Dietetics 24 (11.9)
Biomedical Sciences 40 (19.9)
Physiotherapy 10 (5.0)
Medical Imaging 13 (6.5)
Optometry 14 (7.0)

Have you ever heard about communication disorders?

138 (68.7)
63 (31.3)

Yes
No

N = Total number of participants



Prior to the data analyses, the data gathered were
assessed for their normality assumption. The z-score for
the knowledge levels of communication disorders was
1.49 while for knowledge of the SLT profession was -2.72.
Thus, the assumption of normality could only be made for
the knowledge of communication disorders. Due to that,
analysis using parametric tests like independent t-tests
and one-way Analysis of Variance (ANOVA) would only be
used for the knowledge of communication disorders.
Conversely, data analysis for knowledge of the SLT
profession was conducted using non-parametric tests such
as the Mann-Whitney U and Kruskal-Wallis test. All p-
values were evaluated under the assumption of two-tailed
tests.

Knowledge Level of Communication Disorders and the
Speech-Language Therapist Profession

Section B was split into two parts: one delving into the
knowledge regarding communication disorders and the
other into the SLT profession. Each part had a total score
of 11, enabling classification into low (0-3), moderate (4-
7), and high (8-11) knowledge levels, as used by Chu et al.
(2019). For the level of knowledge of communication
disorders and the SLT profession, none of the allied health
sciences students were in the low category, while 5% (n=5)
of medical students did. The percentages of students in the
moderate and high categories were comparable for both
groups for the knowledge of communication disorders and
the SLT professions. It was found that many participants
encountered challenges, with only 35.3% (n=71)
recognising individuals with voice disorders and 18.4%
(n=37) identifying individuals with dementia as someone
who may have communication disorders and thus need
further evaluation or treatment by SLT. In contrast, a
significantly higher percentage correctly identified
language delay (n=193, 96%) and ASD (n=187, 93%) as
such.

Regarding the knowledge of the SLT profession, most of
the participants identified hospitals (n=198, 98.5%) and
private practices (n=171, 85.1%) as the primary work
settings for SLTs. However, fewer participants mentioned
other settings such as schools (n=81, 40.3%) and non-
governmental organizations (NGOs) (n=110, 54.7%). In
addition, the percentage of students in the high
knowledge category regarding the SLT profession was
higher for allied health students compared to the medical
students, in which the percentage is 62.4% (n=63) and 50%
(n=50), respectively. The details of the knowledge level of
communication disorders and the SLT profession can be
found in Table 2.
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Table 2: Knowledge level of communication disorders and the
SLT professions among medical and allied health sciences
students

Communication SLT Profession N %

Knowledge Disorders N %
Level

AHS Med AHS Med
Low(0-3) 0 5(50) 0 5(5.0)
mf’;;erate 52(51.5) 50(50.0) 38(37.6) 45 (45.0)
High (8-11) 49 (48.5) 45(45.0) 63(62.4) 50 (50.0)

Note: AHS= Allied Health Sciences; Med= Medical

Comparison of the Knowledge Level between Medical
and Allied Health Sciences Students

An independent samples t-test was conducted to compare
the knowledge level of communication disorders among
allied health sciences and medical students. Allied health
sciences students (M = 7.5, SD = 1.33) scored higher than
medical students (M = 7.16, SD = 4.1). However, the
difference was not significant, p = 0.14.

In addition, a Mann-Whitney U test was conducted to
determine if there was a significant difference in
knowledge of the SLT profession between both groups of
students. Allied health sciences students had a median
score of 8.00, which was higher than the medical students,
with a median score of 7.50. The Mann-Whitney U test
indicated a significant difference in scores between the
groups, U =3948.50, Z = -2.723, and p<0.01.

Comparison of the Knowledge Level between Students in
Different Academic Years

A one-way ANOVA and Kruskal-Wallis were conducted to
investigate any significant difference in the knowledge
level of communication disorders and the SLT professions
across students in different academic years. The means
and standard deviations for knowledge level of
communication disorders for each year of study were as
follows: Year 1 (M = 6.86, SD = 2.03), Year 2 (M = 7.32, SD
=1.60), Year 3 (M =7.55, SD = 1.31), Year 4 (M =7.43, SD
=1.56) and Year 5 (M = 7.33, SD = 1.44). However, the one-
way ANOVA revealed no significant difference in the
knowledge level across different years of study F (4, 196) =
1.87,p=0.12.

Moreover, the median score for knowledge of the SLT
profession across years of study were as follows: Year 1
(Mdn = 8.00), Year 2 (Mdn = 8.00), Year 3 (Mdn = 8.00),
Year 4 (Mdn =7.00) and Year 5 (Mdn = 8.00). Findings from



the Kruskal-Wallis test also indicate that the academic year
did not significantly influence students' knowledge levels
of the SLT profession H (4) = 3.73, p = 0.44.

DISCUSSION

This study aims to evaluate and compare the knowledge
level of communication disorders and the SLT profession
among allied health sciences and medical students. Our
findings indicated that most allied health sciences and
medical students possessed moderate to high knowledge
of communication disorders and the SLT professions.
These results align with previous research that found
health professionals and students are more likely to be
aware of the SLT profession and communication disorders
than those in non-medical fields (Hill et al., 2018; Tang &
Chu, 2021).

Nonetheless, further analysis of the current findings
indicated that allied health students have higher
knowledge of the SLT profession than medical students.
The result was expected given that past studies have found
that allied health students possessed a robust
understanding of the role of SLTs (Byrne & Pettigrew,
2009) and the lack of awareness of the roles of SLTs among
medical students (Adhikary & Bhattarai, 2018; Tariq et al.,
2020). A possible explanation for this discrepancy is that
medical education curricula may focus less on
interdisciplinary collaboration than allied health sciences
programmes (Adhikary & Bhattarai, 2018; Tariq et al.,
2020). Due to their comparatively greater exposure to
occupations such as SLT, allied health sciences students
may be more able to comprehend the significance of the
SLT profession in managing patients with communication
problems.

Interestingly, the analysis of case scenarios suggests that
regardless of participants’ education programmes, many
of them encountered challenges in recognising the
necessities of individuals with voice disorders and
dementia to meet SLTs, unlike language delay and ASD.
These findings align with a study by Mahmoud et al.
(2014), which revealed a significant lack of recognition
among participants regarding these conditions as
communication disorders. These findings emphasise the
crucial role of SLTs not only in diagnosing and treating
these conditions but also in raising awareness about them.

Additionally, the study revealed no significant effect of
academic year on the knowledge level of communication
disorders and the SLT professions, suggesting that the
knowledge does not show progressive improvement
throughout their academic journey. This may imply
potential curriculum limitations. As they will be the future
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healthcare providers who play critical roles in identifying
and referring those with communication disorders, this
knowledge gap may contribute to the low number of
referrals, delays in diagnosis and reduced interdisciplinary
collaboration when they are practising, which could lead
to suboptimal patient outcomes (Agbu et al., 2024,
Mustaffa Kamal et al., 2012, 2015).

LIMITATIONS

The study's convenience sampling may restrict the
generalizability of findings to broader populations of
medical and allied health sciences students in Malaysia.
Moreover, the overrepresentation of female participants
might bias results, potentially overlooking male
perspectives. Future research should strive for larger,
more diverse samples to enhance representativeness and
reliability.

CONCLUSION

The study provides insight into the knowledge of
communication disorders and the SLT profession among
allied health sciences and medical students in Malaysia.
Although both groups of students posed a moderate to
high level of knowledge, allied health sciences students
have a significantly higher knowledge level than medical
students, and the difference could not be seen across the
academic year.

This study underscores the importance of integrating
knowledge about communication disorders and the SLT
profession into healthcare education to produce future
health professionals with greater awareness of
interdisciplinary collaboration to optimise patient
outcomes. Future research should consider exploring the
effectiveness of educational interventions designed to
bridge these knowledge gaps.
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ABSTRACT

Background: Most questionnaires designed to assess satisfaction with hearing aid (HA) and its
amplification are available in English, primarily benefiting English-speaking users. This can create
challenges when distributed to non-English-speaking HA users, as language barriers and culturally
inappropriate items may lead to inaccurate reflections of their satisfaction levels. In response, this
paper aims to translate and validate the Satisfaction with Amplification in Daily Life (SADL)
questionnaire into Standard Malay to better capture the experiences of Malaysian HA users, who
predominantly speak Malay. Methods: To achieve these aims, the original SADL questionnaire (Cox
& Alexander, 1999) was translated and validated through a multi-stage process to ensure cultural
relevance and linguistic appropriateness for Malay-speaking participants. The translated
questionnaire then underwent content and face validation. Results: During translation, several
linguistic modifications were made to adjust morphology and syntax for Malay. After content
validation, additional revisions were implemented to enhance comprehension for the Malay-
speaking population. Conclusion: The Malay-translated SADL questionnaire has been meticulously
translated and validated, however, further studies involving hearing aid users are encouraged to

enhance its test-retest reliability and validity.

INTRODUCTION

Hearing is a critical sensory domain for ensuring a high
quality of life. With normal hearing, individuals can
communicate effectively, socialise, recognise threats, and
fully experience their environment. However, hearing
impairment has become a significant global healthcare
issue due to its prevalence and long-term impacts on
individuals and society. In Malaysia, a survey by the
Institute of Public Health found that hearing loss affects
21.57% of the population, equivalent to one-fifth of
Malaysians (Cheah & Lim, 2023).

Hearing loss often impairs emotional, social,
communication, and educational functions, which can
negatively affect a person’s quality of life (Alexander &
Chen, 2022). One effective intervention for people with
hearing impairment is the use of HA, which offer
substantial auditory rehabilitation to improve
communication. Although the technology has advanced
significantly in sound processing, issues such as poor
sound clarity and disruptive background noise still limit
user satisfaction (Kochkin & Rogin, 2022). To address
these challenges, satisfaction surveys are used to collect
feedback from hearing aid users, providing manufacturers
and professionals with valuable insights to improve their
services.
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Among the available hearing aid inventories are the Client
Oriented Scale of Improvement (COSI) (Dillon, James, &
Ginis, 1997), the Abbreviated Profile of Hearing Aid
Benefit (APHAB) (Cox et al., 1999), and the Satisfaction
with Amplification in Daily Life (SADL) survey (Cox et al.,
1999).

While COSI and APHAB are validated tools focusing on the
benefits of hearing aid use, only SADL specifically
measures user satisfaction. It has been translated into
various languages, including Mandarin, Danish, Spanish,
Brazilian Portuguese, and Swedish, though it has yet to be
adapted for Malay-speaking users (Wong et al., 2023).

Satisfaction is an essential outcome in HA fitting, reflecting
users' emotional experiences with their devices
(Alexander & Chen, 2022). Wong, Hickson, & Zhang (2023)
define HA satisfaction as a positive emotional response
during device use, which may not always correlate directly
with the device's measured performance. For example,
users may report significant hearing benefits but still feel
dissatisfied due to aspects like sound quality (Costanza,
Simons, & Barry, 2023). Therefore, understanding the
factors contributing to the satisfaction is crucial for
optimising the user experience, as audiologists can use
this information to help users achieve a higher level of
satisfaction.



Contributing factors to satisfaction include duration
of use and device-related aspects like sound clarity,
reliability, and comfort in loud environments (Wong
et al., 2023). Kochkin (2022) highlighted that
satisfaction influences users' compliance, likelihood
to recommend the device, and brand loyalty, with
new users often reporting higher satisfaction than
experienced users (Costanza et al., 2023).
Additionally, Kochkin found that performance,
relative to the cost and quality of the sound, is
crucial, with satisfaction ratings in these areas
sometimes falling below 80%.

Given the importance of accurately capturing social
and economic indicators that reflect human needs,
self-assessment  surveys are valuable tools for
measuring patient satisfaction (Theofilou, 2023).
Evaluating the  effectiveness of  rehabilitative
services through patient perspectives has gained
global acceptance, underscoring the need for a
validated Malay version of the SADL to assess
satisfaction among HA users in Malaysia. SADL has
yet to be adapted or validated in Bahasa Melayu.
Without this validation, responses may fail to fully
capture cultural nuances and language-specific
interpretations, potentially impacting the accuracy
and reliability of satisfaction measurements among
Malay-speaking users.

Following the gap in the literature, the objectives of
this study are: 1) to translate and adapt SADL into
Malay and 2) to validate the translated
qguestionnaire so that it can be used to understand
the satisfaction level of Malay-speaking HA users.

MATERIALS AND METHODS
The SADL Questionnaire

With 15 items, it assesses HA user satisfaction
across four key areas: Positive Effect, Service and
Cost, Negative Features, and Personal Image.
The Positive Effect subscale evaluates on
communication and social interactions with hearing
aids, indicating improvements in users’ quality of
life. The Servicer and Cost subscale examines
satisfaction with support from providers and the
affordability of HAs, impacting perceived
value. Negative Features addresses issues like
sound distortion or discomfort, identifying areas
where devices may fall short. The Personal
Image subscale captures users’ feelings about how
hearing aids affect their self-image and social
comfort. Together, these subscales provide both
individual and composite  satisfaction  scores,
offering a comprehensive view of the user
experience. The SADL questionnaire provides a
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Global satisfaction score and a profile of subscale
scores, which are based on a 7-point scale. Higher
scores generally reflect greater satisfaction with
hearing aids, whereas lower scores highlight areas
that may require improvement. After obtaining the
permission from the author, the research group
started to translate the English text.

The Translation Process

To develop the Malay version of the SADL, a
structured translation process was carried out,
adhering to standard translation and adaptation
methodologies used in health assessments. Initially,
two bilingual translators who are also audiologists
translated the original English text. Their expertise
in both language and audiology ensured that the
specialised terminology used in the questionnaire
was accurately rendered. This step is aligned with
translation  best  practices, which  recommend
involving experts familiar with the subject matter to
maintain conceptual and linguistic accuracy (Beaton
et al., 2000; Jones et al., 2023).

In Phase 1, the translated texts were reviewed by

an expert panel, which comprised a senior
audiologist/ academics, a linguist and a research
student, to examine potential differences in
morphology, syntax, and cultural nuances. This

review is crucial in identifying and addressing issues
related to cultural relevance and linguistic
equivalence  (Maneesriwongul &  Dixon, 2004).
These two texts were then reconciled to achieve
the best translation. Following this, the reconciled
draft underwent backward translation by another
bilingual translator who are not an expert in the
field of Audiology. This is to ensure that the
background knowledge did not interfere with the
translation, which helps identify discrepancies and
ensures that the translation is accurate and retains
its original meaning (Brislin, 1970; Theofilou, 2023).

Phase 2 of the deliberation process involved
analysing the differences found in the backward
translation and refining the Malay version. The final
version was then validated for both content and
face validity, ensuring it was culturally appropriate
and methodologically sound for the Malaysian
context (Vallerand, 1989). These steps reflect a
rigorous process for translation and adaptation,
ensuring both linguistic and conceptual
equivalence, as outlined in translation studies
(WHO, 2023; Beaton et al., 2000). The overview of
the process is presented in Figure 1. The linguistic
analysis in phases 1 and 2 will be reported in the
Results section.



SADL (in English)

Forward translation (English to Malay)

*By two translators

Phase 1- Deliberation and reconcilation of
the two translated texts

First draft of the translated Malay text

Backward translation (Malay to English)

*By one translator

Phase 2- Deliberation and reconcilation of the
text

SADL (in Malay)

Figure 1: An overview of the translation process

The Validation Process

These newly translated questions were then

undergo the content and face validation,

Content validation

The content validation was completed by three
different professionals who are linguist, audiologist
and speech-language pathologist ~who  were
selected for their expertise aligning with Yusoff
(2019) recommendation that a minimum of two
panellist is sufficient for content validation. The
experts were given a set questions to review the
scale items and validate whether the instrument
appropriately  represents  the  construct. The

ensure that the items are easy to understand and
seem to measure satisfaction with hearing aid as

intended. Three normal-hearing-non-experts
participated in the face validity assessment to
evaluate the organization, appropriateness and
logical coherence. As this face validity primarily
focuses on whether the instrument appears to
measure its intended at face value, no strict
minimum number of non-experts is required
(Masuwai, 2024). During the process, validators
were given time to review all the items and

respond with 'Yes' or 'No' to indicate whether the
items were understandable and acceptable, along
with providing additional comments if necessary.
RESULTS AND DISCUSSION

The Linguistic Analysis

This section will present an analysis of the syntax,

semantics and morphology involved in the
translation process.

Syntax

Based on the forward translation of the
guestionnaire, it could be observed that both
translators used a direct translation. Table 1

provides a side-by-side comparison of a sentence in
English with its translation in Malay in this case. The
table shows each component of the sentence
broken down by parts of speech, illustrating how
each part of the sentence aligns linguistically in the
translation process.

The example of the sentence in English: "Compared to
using no hearing aid at all," is segmented into parts of
speech: verb "compared", preposition "to", and noun
phrase "no hearing aid at all". The translation renders this
as "Berbanding dengan tidak menggunakan alat

Table 1: Examples of the equivalent of part of syntax structures of English and Malay in the questionnaire for item no. 1

English Compared to using no hearing aid at all...
Parts of
ERB PREPOSITION
speech VER NOUN
Malay Berbanding dengan tidak menggunakan alat pendengaran langsung...
questions are: 1) Are the instructions well pendengaran langsung..." where each part of speech in
understood?; 2) Does the rating scale accurately Malay aligns to create an equivalent meaning.

measure the items?; 3) Does each item reflect the

satisfaction with amplification in daily life?. The
experts must rate each item either yes or no.

Face validation

Face validation assesses whether the Malay

translated SADL questionnaire appears subjectively
appropriate, clear, and relevant to respondents and
experts. This is a preliminary validation step to
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This table highlights both structural and lexical differences
between English and Malay. For instance, the Malay
translation substitutes "no" with "tidak menggunakan"
(meaning "not using"), which alters the sentence structure
but preserves the intended meaning. This breakdown is
useful for translators to understand how different
languages may require adjustments in grammar and
syntax to maintain the original meaning and context.

10



This demonstrates a systematic approach to translation by
first identifying parts of speech in the original language to
ensure an accurate match in the target language. This
process includes semantic adaptation, where phrases are
adjusted to fit linguistic norms, even if they differ
structurally. Structural flexibility allows certain elements
to be added or removed, ensuring natural expression
while maintaining the original meaning. This approach
aligns the translation to the original sentence’s intent,
even when direct word-to-word translation is not
possible.

Throughout the translation of this questionnaire,
similar style of translation is noted. The semantic
features were maintained in the target language.

Semantics and morphology

One of the challenges faced during the translation

process was selecting Malay words that convey
nuances similar to those of the original English
terms. For instance, words like 'notice,’
'‘appearance,’ 'natural,’ and ‘'less capable' have

several possible equivalents in Malay, as shown in
Table 2.

Table 2: Examples of English words with multiple
equivalents in Malay

English Malay equivalents Linguistic
decision

Notice Perasan Perasan
Kenyataan

Appearance  Penampilan Penampilan
Kemunculan

Natural Semula jadi Bersahaja
Bersahaja

Less capable  Kurang kemampuan

kurang upaya

Kurang upaya

For the word 'notice,)’ two Malay equivalents were
considered: 'perasan' (to notice) and 'kenyataan' (a
statement). After careful deliberation, 'perasan’ was
chosen as it better fits the questionnaire's context. For
'appearance,’ two alternatives were identified:
'penampilan’ (the way someone looks) and 'kemunculan’
(to appear). 'Penampilan' was selected to describe how HA
users feel about their appearance with the device.
Similarly, the word ‘'natural' has multiple Malay
translations, including 'semula jadi' (natural environment)
and 'bersahaja' (to act naturally). For this questionnaire,
'bersahaja' was chosen as it aligns more closely with the
intended meaning. Another term requiring semantic
decision was 'less capable,' which could be translated as
'kurang kemampuan' (financially unable) or 'kurang upaya'
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(person with special abilities). After panel discussion,
'kurang upaya' was deemed more appropriate.

The linguistic analysis of the questionnaire
translation reveals that translating from English to
Malay requires careful consideration of syntax,
semantics, and morphology to preserve meaning
and ensure cultural appropriateness. The syntactic
analysis demonstrates that while direct translation

may sometimes be feasible, structural adjustments
are often necessary to align with Malay
grammatical norms. The example in Table 1
illustrates how specific English sentence
components are adapted in Malay, showing how
structural flexibility is employed to maintain the

sentence's original intent and readability.

Overall, this translation process highlights the
importance of linguistic adaptation in cross-cultural
contexts, where maintaining the original meaning
requires balancing direct translation with context-
sensitive modifications. The analysis serves as a
valuable guide for translators, underscoring the
need for systematic approaches that consider both
linguistic and cultural nuances in order to achieve
an accurate and effective translation.

The Validation
Content validation

The expert review of the questionnaire content
substantiated that the translated questionnaire is suitable
for HA users and effectively captures their level of
satisfaction with amplification. However, several
adjustments were made to ensure the questionnaire is
appropriate and relevant for the local population. These
changes included refining the overall format and
simplifying instructions for clearer understanding (Table
3).
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Table 3: Simplification of the Malay instruction following the content validation

English INSTRUCTIONS Listed below are questions on your opinions about your hearing aid(s). For each question, please
circle the letter that is the best answer for you. The list of words on the right gives the meaning for each letter.
Keep in mind that your answers should show your general opinions about the hearing aids that you are wearing
now or have most recently worn.

Malay ARAHAN: Berikut adalah soalan-soalan mengenai alat bantu pendengaran anda. Untuk setiap soalan, anda diminta

untuk membulatkan huruf yang paling sesuai dengan jawapan anda. Di sebelah kanan anda disediakan panduan
pemarkahan iaitu penerangan bagi setiap wakil huruf yang terlibat.
Perlu diingatkan bahawa setiap jawapan anda perlu menunjukkan pendapat anda tentang alat bantu pendengaran

yang sedang dipakai atau yang pernah dipakai.

Further modifications were also made to the rating scales
to ensure all items were applicable (Table 4). Sentence
structure revisions were recommended as well; for
instance, the phrase “..yang paling kerap dipakai” was
modified to “...yang pernah dipakai,” and “...percakapan
orang lain” was updated to “..percakapan orang yang
paling kerap berkomunikasi dengan anda.” These revisions
aimed to make responses more specific. Another change
was made to enhance comprehension: “betapa puaskah
anda...” was revised to “adakah anda berpuas hati...” to
improve clarity.

Table 4: Changes made to the rating scales of the SADL
questionnaire

Original First translation Change made after
content validation
Medium Agak sederhana Agak sedikit
Considerably Baik Agak sederhana
Greatly Bagus Sangat
Tremendously Hebat Amat sangat

Face validation

Face validators, who were laypeople aged 28 to 66,
agreed on the organisation, appropriateness, and
clarity of the translated questions. This validation
group found the questionnaire easy to navigate and

the language suitably adapted for the target
audience. Face validation is a crucial step in
guestionnaire development, as it provides insight

into how well the questionnaire can be understood
and completed by hearing aid users, ensuring that

items accurately reflect the intended constructs
without ambiguity (Parsian & Dunning, 2009).
Additionally, feedback from face validators helps
identify potential issues with wording, cultural
relevance, and layout, which are essential for
optimising  the  questionnaire’s usability  and
effectiveness in capturing meaningful data from
respondents.
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CONCLUSION

In this article, the translation and validation processes for
the SADL questionnaire into Malay is presented. The
meticulous procedure involved ensures that the Malay-
SADL is a reliable tool for measuring satisfaction with
hearing aids among the Malay-speaking population. The
subscales available in this document provide both
individual and composite satisfaction scores, offering a
comprehensive view of the user experience. While the
SADL has been widely translated and used internationally,
further assessments with hearing aid users are
recommended to refine its test-retest reliability and
validity. These evaluations will strengthen its application
and helps audiologists and providers tailor hearing aid
services to better meet users’ needs across diverse
contexts.
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ABSTRACT

Mentoring students in the clinics through clinical supervision is a crucial part of providing them with
real-world experience, but not much is known about effective supervision techniques in the field of
audiology. Background: The purpose of this study is to explore the characteristics of clinical
supervision that motivate and demotivate students’ learning during their undergraduate study.
Methods: A qualitative descriptive study approach was applied as it enabled in-depth exploration of
students’ opinions on supervisory approaches based on their experiences during undergraduate
study. Interviews had been carried out among ten graduating Audiology students from the
International Islamic University Malaysia, Kuantan. Results: Seven themes emerged from the
qualitative content analysis which were constructive behaviour during discussion, positive interaction
between students and supervisors, constructive behaviour during testing, unconstructive behaviour
during discussion, unconstructive behaviour during testing, conflicting approaches between
supervisors, and negative attitude towards students. Conclusion: Actions that negatively affect
students' motivation should be identified and addressed, while actions that positively affect students'
motivation should be maintained and internalized to help students advance their audiology abilities.

INTRODUCTION

Clinical supervision plays a vital role in healthcare practices
and clinical education to guarantee the safe and ethical
delivery service (Cokely & Deplacido, 2012). The definition
of clinical supervision can be summarized as the provision
of guidance and feedback on matters of personal,
professional, and educational development in the context
of a trainee’s experience of providing safe and appropriate
patient care (Kilmnister et al., 2007). Clinical education is
part of the Audiology curriculum for undergraduate
students which takes place in university or hospital
settings and normally being supervised by experienced
clinicians that covers counselling and history-taking
techniques, assessment methods, and the intervention of
hearing impairment cases (Mormer et al., 2013).

Clinical supervision is a multidimensional and complicated
process that involves the interaction between clinical
educator and the student in which the clinical educator
needs to train students and deliver the patients’ services
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simultaneously which make them encounter the logistical
and pedagogical problems (Mormer et. al.,, 2013 &
Falender & Shafranske, 2017). Several recognized models
were developed to understand the concept of clinical
supervision in healthcare. Proctor’'s model outlines the
functions of supervision in nursing to be normative,
formative, and restorative while in speech pathology, the
Anderson’s continuum model is observed which highlights
the directive, collaborative, and consultative styles of
supervision. In audiology, several recognized models have
been described and adopted which are Deliberate
Practice, Reflective Practice, Cognitive Apprenticeship and
Supervision, Questioning and Feedback Model of Clinical
Teaching (Dudding et. al, 2017). These supervision models
agree that the level of supervision is based on the
capability of the supervisees (Dudding et. al, 2017;
Winstanley & White 2003).

Several themes of clinical supervision attributes have been
found as helpful and unhelpful to supervisees were
highlighted in medical and health science literature.
Positive aspects of clinical supervision were emphasized,
including professionalism, zeal, concern, mentoring and
direction, active teaching techniques, students'
independence and autonomy, and providing constructive
criticism (Reising et al., 2018; Naidoo & Van Wyk 2016).
According to Kilminster et al. (2007), clinical supervisors'
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favourable attributes—such as their ability to interact well
with others, give role feedback, and having up-to-date
knowledge—have a beneficial impact on students'
motivation. In contrast, unhelpful qualities of clinical
supervision, like the use of outdated approaches,
unorganized sessions, threatening attitude, lack of
practice time, and supervision in big groups were
identified as potential barriers to students' motivation.
(Reising et al., 2018; Killam & Heerschap, 2013). Despite
the established models and recognized positive and
negative supervisory attributes, there are few studies on
clinical supervision in the field of audiology especially in
Malaysia. Therefore, the goal of this study was to
investigate the aspects of clinical supervision that both
encourages and discourages undergraduate students'
learning particularly amongst audiology undergraduate
students at the International Islamic University Malaysia.

MATERIALS AND METHODS

Ten participants were recruited for this study consistent
with the suggestion from Milne & Oberle (2005) that
proposed 10 to 20 individuals for an interview. The
participants were recruited through the International
Islamic University Malaysia (IlUM) Audiology alumni group
in the Whatsapp™ (Google Inc, California) mobile
application. The target participants were graduating
Audiology students from the IIlUM Kuantan Campus who
had just completed their clinical training within 6 months
prior to the recruitment drive. This criterion was set to
ensure that the participants had the most recent memory
of their experience in clinical training and would be able to
provide a rich description on the study topic (Bengtsson,
2016).

A brief research information about this study was posted
in the Whatsapp™ group (Google Inc, California) and
personal contact was made with interested candidates
who met the selection criterion. During the personal
contact, detailed research information was provided to the
interested candidates to ensure their full understanding of
what was required of them. An online consent was
obtained using the Google Form™ (Google Inc, California)
before arranging for an interview. A one-to-one interview
was conducted over the online platform Google Meet™
(Google Inc, California) at a time convenient to each
participant. Whenever clarifications on the interviews
were needed, the participants were contacted within 2
weeks from their interview session for a follow-up
interview. Ethical approval was obtained from the
International Islamic University Malaysia (IlUM) research
ethics committee (IREC).

This study applied the semi-structured interview format
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that used open-ended questions with probing questions
(Ryan et al., 2009). The semi-structured questions were
formed based on past study from Reising et. al, (2018) that
guestioned more towards the characters of clinical
instructors that foster and hinder students’ learning. After
developing the question guide, it was translated from
English into the Malay language to prevent language
barrier during actual interview (Squires, 2009). The
translation process was carried out by N.S. and then
reviewed by the N.H and S.J. Pre-testing of the interview
guide was conducted by N.S, who was undergoing training
in qualitative investigation, on the first participant. A
verbatim transcription was made upon completion of the
first pre-test interview and was discussed with N.H. and
S.J. who had experience in qualitative investigation. The
unnecessary, redundant, inappropriate, and misleading
questions from the transcription were modified
accordingly. Additional probing questions were also
created to ensure a thorough exploration of the
participants’ experiences. After the first modification, the
interview guide was used for the second interview. During
the second interview, the interview guide and probing
qguestions were found to be optimised to explore the
experiences of the participants. The finalised interview
guide is as follows:

1) Canyou begin by telling me about your experiences
during your past clinical supervision?

Probe: Can you explain further about...?
2)

In your opinion, what are the factors that affect the
effectiveness of clinical supervision?

Probe: Can you talk more about that?; Can you give
example about that?
3) Canyou tell me about supervisory styles that you
feel encourage learning during your clinical training?

Probe: Can you elaborate further on the supervisory
styles that encouraged you to learn?; How did these
supervisory styles affect you?; Could you please give
some examples?
4) Canyou tell about supervisory styles that you feel
did not encourage learning during your clinical
training?
Probe: Can you elaborate further on supervisory
styles that discouraged you to learn?; How did these
supervisory styles affect you?; Could you please give

example?

Qualitative content analysis was carried out based on the
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qualitative descriptive approach (Jameel, Shaheen &
Majid, 2018; Sandelowski, 2000; Krauss SE, 2005). Firstly,
the recorded interviews were transcribed verbatim by N.S.
Then, a familiarization process occurred in which all
authors read the transcripts word by word to get the whole
idea of the transcription before breaking them down into
smaller meaning units. The meaning units that produced
the insights that the authors needed or a group of
sentences or paragraphs that shared the same ideas or
related ideas were identified. Then, the meaning units
were condensed while maintaining the core of the units.
The condensed meaning units were labelled with codes,
which were then grouped based on similarities within the

context. Then codes with shared commonality were
grouped into sub-categories or categories. Finally, the
themes were formulated by interpreting the underlying
meaning of the categories (Graneheim & Lundman, 2004).

RESULTS & DISCUSSION

Tables 1 and 2 reveals the three themes of supervisory
attributes that foster and four themes of supervisory
attributes that hinder students’ learning, respectively.

Table 1: Themes and categories for characteristics that foster students’ learning. Number in brackets indicate the
frequency of reported categories.

Themes

Categories

Constructive behaviour during discussion

Constructive behaviours that boost students’ knowledge (3)

Promote self-reflection during discussion (6)
Providing feedback to students (6)
Provide discussion about the sessions (7)

Provide homework for student to learn (3)

Informing student's mistakes after session (5)

Suggesting the correct technique after commenting (2)

Catching-up with students about the session (6)

Positive interaction between students and supervisors

Being approachable to students (6)

Being casual with students (3)

Being responsive to students’ questions (5)

Constructive behaviour during testing

Remind students directly during testing (4)

Remind students in respectful manner (7)

Allow time for students to think during testing (6)

Characteristics That Foster Students’ Learning
Constructive Behaviour During Discussion

Under this theme, seven categories were identified. Firstly,
the action of Promoting Self-Reflection was perceived as
helpful practices as described in the excerpt from
participant S4 of this study:

5S4 : “...and then, after the session ends, the supervisor will
be like...we will reflect back what we have done just now.
Supervisor will ask me like, okay, what did you learn today?
From this session, what did you learn?...”

The questions posed by supervisors seem to encourage
students to think critically about themselves and
encourage introspection. Apart from Promoting Self-
Reflection during Discussion , Providing Feedback to
Students was also regarded as positive behaviour in which
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the students would be able to gauge their strength and
weaknesses from their clinical sessions with supervisors.
Next, majority of students viewed that Providing
Discussion About the Sessions was very important for their
learning as expressed below:

S4 : “..If the supervisor conducts discussion after the
session, there will be many things that we can learn...”

S9 : “...Having discussion is very important for me...”

Additionally, Informing Student’s Mistakes After Session
was found to be useful for students’ learning as described
by S1:

S1 : “..Usually after the clinical sessions, we will have

discussion, and the supervisor will point out our mistakes
at that time. That is okay for me...”
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Participants also revealed a few behaviours or actions that
were motivating the students to improve themselves
(Constructive  Behaviours that Boost Students’
Knowledge). These were represented by sub-categories
Discussing the Significance of the Test during the
discussion session, following-up with the students on the
task given at the end of the clinic session (Follow-up on
Task Given), and Encouraging Students To Learn More
about certain aspects of testing or conditions related to
the cases seen by the students.

Positive Interaction Between Supervisors and Students

The second theme revolves around personal interaction
and communication between supervisors and supervisees.
One of the behaviours that showed positive interaction
between supervisors and students was identified as Being
Approachable to Students. For example :

S6 : “ When we are not performing well on some days
during the session, they will ask for one-to-one session,
discussion after the session or after the clinic day. So, they
will ask if there is any wrong with us, there’s one way for
us to communicate on what we actually felt during the
session...”

Apparently a casual persona during interaction with
students (Being Casual with Students) also positively

influenced students to learn as revealed by participant 2:

S2 : “...some supervisors like to tell jokes during discussion
but there are not so much jokes that they share. They just
want to make us feel calm and at ease...”

Constructive Behaviour During Testing

Participants reported that interaction during the
audiological testing session played an important part in
their training. Three categories made up the third positive
theme which are 1) Remind Students Directly During
Testing, 2) Remind Students in Respectful Manner and 3)
Allow Students to Think During Testing. As an example, the
manner on reminding students’ mistakes during testing
influenced students’ learning positively if delivered in a
respectable manner (Remind Students in Respectful
Manner), as described by S4:

54 : ...The supervisor will ask gently with a nice tone like
“okay, can you check back what you have done?, “try to
check back...”

Characteristics that Hinder Students’ Learning.

Table 2: Themes and categories for characteristics that hinder students’ learning. Number in brackets indicate the frequency of
reported categories.

Themes

Categories

Unconstructive behaviour during discussion

Unconstructive behaviour during testing

Negative attitude towards students

Conflicting approaches between supervisors

Give unconstructive homework (3)
Unconstructive behaviours during discussion (2)
Poor responsiveness during discussion (4)
Urging students to perform the test quickly (5)
Interrupt student’s session (3)

Takes over the session completely (6)

Takes over the session without giving the reasons (2)
Let students make mistakes during testing (3)
Does not suggest ways to correct mistakes (1)
Criticizing behaviour (4)

Showing anger (6)

Show dissatisfaction in many forms (5)
Degrading behaviour (6)

Degrading student's performance (7)
Conflicting approaches between supervisors (2)
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Unconstructive Behaviour During Discussion.

Supervisors’ interaction style could also hinder
students’ motivation and as presented by the three
categories under this theme. It was identified that
students felt demotivated when supervisors
persistently focus on students’ mistakes (sub-category;
Only  Highlighting  Students’ Mistakes During
Discussions) and not providing them constructive
criticism (sub-category; Providing No Suggestions to
Students) as described by S6.

S6 : “..but then even during the discussion after the
session, they still like telling us that what we are doing
is wrong, “you should not do this in front of the patient,
you should not do that in front of the patient...Because
they just told us what we did wrong, but they don’t tell
us what we can do instead of the mistakes that we’ve
done. They just like “you should know what to do...”

Unconstructive Behaviour During Testing.

During the training session, particularly during
assessments, six participants revealed that Taking Over
the Session Completely seems to be detrimental to
learning, for example:

S6 : “ ... Okay so..if I'm the tester, if | like doing
something not right....doing a late presentation time,
and then they just like “okay, let me do this audiometer
test”...

Participant S6 also reported that the supervisor did not
give adequate opportunity to overcome the difficult
situations independently by taking over the clinical
session. Similar views were shared by Participant S4 as
she could only observe the supervisor performing the
test after being taken over when she was getting
confused:

S4 : “.. For example, like... when | do masking during
PTA, there are times that | feel confused with the steps.
Once my supervisor notices me in that state, he will take
over the session immediately. So, | just sit beside and
observe the session until finished...”

In relation to the above, Interrupting Students’ Session
was also regarded as unconstructive behaviour during
testing. In contrast, some participants (n=3) regarded
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the action of Letting Students Make Mistakes During
Session was also unhelpful.

Urging Students to Do Test Quickly was also considered
as unconstructive behaviour in which the students
would feel pressured when performing the tests as
described below:

52 : “... Then, perhaps he is impatient, so he urges me
to do the test quickly like “Quick! Quick! Quick!”
sometimes he will raise his voice while pushing me...”

Negative Attitude Towards Students.

Under this theme, the most hindering behaviour that
was perceived by students was Showing Anger with 24
codes in total. The action of showing anger like Scolding
Students in Front of the Patients was the most
unfavourable among the participants. For example:

S1:“..orthey will get extremely mad at us, it is not like
the usual one, but their scolding is very harsh, like using
harsh tone, plus they scold me in front of the
patients....”

Participant S3 also shared when the supervisor scolded
the participant in front of the patients, the participant
felt that the clinical session was not successful:

S3: “...and then, when the supervisor starts to raise her
voice in front of patient. Like directly scolds me. It makes
me feel like...like “I have done this terribly”...

Some participants disliked the behaviour of Degrading
Students’ Performance during testing by comparing
between students of the same batch (Comparing
Students’ Skills With Their Peers). Additionally,
Comparing Students With Other Batches was also
reported to negatively influence students’ motivation
to learn. For instance, Participant S4 shared the
experience of being compared with juniors when the
participant’s felt confused in doing basic tests:

S4 :“...while doing acoustic reflex, ...sometimes | feel
blurred doing the test..then, my supervisor
likes...comparing me with junior. He says, “your junior
can do this, why are you still doing the same mistakes,

”

the basic ones?...
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Then, Criticizing Behaviour was also expressed to
negatively influenced the students’ motivation to learn:

S1 : “..However, when the supervisor starts saying
some words that can hurt us like “if you’re still like this,

”

you think you can pass the clinics?...

Criticizing Students’ Mistakes In Front of Patients was
reported to also demotivate students to learn:

S6 : “...we prefer to do like one ear first and then second
ear. But then the supervisor would like, “no, you can’t
do this, you need to do like this, you need to do this and
this”. So, it’s like actually really like ruin the rhythm of
...... my performance at that time...”

Conflicting Approaches Between the Supervisors

The supervisory style that was unfavourable to some
participants was Conflicting Approaches Between the
Supervisors. Students felt confused about which
methods to utilize throughout clinical sessions because
different supervisors had taught different approaches.

From these findings, primary theme of clinical
supervision that highly influenced the students’
motivations was the Constructive Behaviours During
Discussion. During the discussion, the students were
asked by supervisors to reflect on their actions and
overall conduct of the sessions and everything that they
learnt. Andrews (1996) stated that incorporating the
reflection in learning activity will make the learning
process become purposeful and intentional with the
purpose of changing behaviour. Through practicing
self-reflection, students will recognize their own
strengths, weaknesses, and what they should strive for
to improve themselves.

Providing room for discussion to students was found to
be very meaningful for students. This is when students
get the opportunity to ask supervisors and seek
clarification. Because the patient's appointment time is
being prioritized for service delivery, students may not
have many opportunities to ask supervisors questions
during testing sessions. At the same time, providing
feedback during discussion is crucial as students will
gain insight into what they performed correctly or
poorly as well as the implications of their actions
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(Ramani & Leinster, 2008). According to Dudding et.al
(2017), providing objective and non-evaluative
feedback on clinical performance intend to enhance
students’ clinical skills. In delivering the feedback, there
are certain aspects that supervisors should be aware of
such as the form of feedback, intonation, and use of
words. From this study, students preferred that their
supervisors would first highlight their strengths before
discussing their weaknesses.

Regarding the supervisors’ behaviours during testing,
one of the behaviours that is mostly mentioned by
participants is pointing out mistakes of students. It is
found to be both constructive and unconstructive
behaviour for learning. While some participants
preferred to be able to complete the tests without any
interruptions, others preferred their mistakes to be
immediately pointed out during the test. Pointing out
errors during a session implies that the students will be
corrected in front of clients, which some participants
felt had a negative effect on their learning. Jarski et al.
(1990) corroborated this, observing it as a behaviour
that hinders learning. This study also showed that most
students could accept if their supervisors pointed out
the mistakes they made in a constructive way, including
by speaking in a calm tone, avoiding interruptions, and
providing a suitable form of encouragement. As
mentioned by Sahl ibn Sa’d who reported that The
Messenger of Allah, peace and blessings be upon him,
said, “The believer is friendly, for there is no good in
one who is not friendly or befriended.” (Musnad
Ahmad 22840).

Lastly, the conflicting approaches between the
supervisors may negatively affect the students’
motivation to learn as it will lead students to confusion
to follow the best approaches for their clinics. The
differences in approaches that participants reported to
be unhelpful could be similar to the theory-practice gap
observed in clinical training in nursing in which there is
a difference between what is taught in the classroom
and what is practiced. In addition, the dissimilarity in
principles or protocols and guidelines of practice in the
clinical setting and those learnt by students may lead to
a theory-practice gap (Kaphagawani, 2015).

CONCLUSION
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In conclusion, perceived supervisory behaviours during
the testing and discussion sessions can have a positive
or negative effect on I[IUM audiology students'
motivation to study, indicating a major influence on
their attitude toward learning. In addition to focusing
on and correcting behaviours that hinder students'
learning, supervisors should identify the qualities that
would benefit students during training. Enhancing
supervisory techniques can be achieved through an
organized training session that includes a discussion on
harmonizing opposing perspectives.
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ABSTRACT

Background: Auditory training is a crucial component of aural rehabilitation for individuals with hearing
loss, aiming to enhance speech perception and device satisfaction. The effectiveness of such training is
influenced by various acoustic complexity variables that determine task difficulty. This scoping review
aims to compile the acoustic complexity variables used in adult auditory training programs and examine
effectiveness trends in programs that incorporate specific acoustic complexities. Methodology: A
comprehensive literature search was conducted across four databases using keywords such as ‘hearing
loss,” “‘auditory training,” ‘hearing aids,” ‘cochlear implants,” ‘perceptual learning,” ‘aural rehabilitation,’
‘auditory rehabilitation,” and ‘adults,” yielding 220 articles, of which 29 met the inclusion criteria. Data
was extracted and analysed using descriptive and thematic analysis, following the Joanna Briggs Institute
(JBI) framework. Results: The review identified 17 acoustic complexity categories in auditory training.
All 29 studies used recorded sounds, while only 6.9% included both recorded and live sounds. Key
variables linked to 100% positive outcomes were: Complexity of Utterance (Simple), Learning Style
(Passive), Distance (Close), Segmental (Little or No Emphasis), and Stimulus Context (Out of Context).
On the other hand, Distance and Sound Origin (Live) were linked to no significant differences in
outcomes in 27% and 50% of studies, respectively. Conclusion: Acoustic complexity variables play a vital
role in auditory training outcomes. Future research should explore a progression from least to most
complex variables, enabling individuals with hearing loss to improve their auditory skills progressively,
ultimately enhancing real-world speech perception and communication abilities.

Keywords:

Acoustic complexity, Auditory training;
Aural rehabilitation; Adults; Hearing loss

INTRODUCTION hearing loss, especially among adult listeners (Maren et al.,
2019).

Individuals with hearing loss typically experience a
reduction in speech audibility and quality of life.
Amplification devices, such as hearing aids and cochlear
implants, are designed to enhance audibility and
communication while reducing perceptual handicaps.
However, despite the benefits of these devices, many
users continue to struggle with complex listening tasks,
particularly in noisy environments (Voola et al., 2024). This
difficulty arises because speech perception in noise
requires cognitive abilities such as processing speed,
working memory, and attention to focus on speech sounds
while ignoring background noise. Unfortunately, these
cognitive abilities are often diminished in individuals with

To alleviate the listening challenges faced by adults with
hearing impairment, auditory training can be
implemented. This intervention has been shown to
improve speech perception and device satisfaction among
users (Casserly et al., 2019). Auditory training serves as a
compensatory mechanism for the degradation of auditory
signals experienced by individuals with hearing loss
(Sweetow & Palmer, 2005). Several parameters are utilized
in auditory training programs, including: 1) training
activities, 2) training themes, 3) communication strategies,
4) methods, 5) approaches, 6) modes, 7) auditory skills, 8)
speech stimuli, 9) sound stimuli, and 10) complexity of
training components (Marhaban et al.,, 2023). The
effectiveness of auditory training has been demonstrated
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by numerous researchers who report improvements in
speech sound perception (Fallahnezhad et al., 2023). For
example, Beier et al. (2015) conducted a systematic review
that identified the effectiveness of auditory training for
individuals with hearing loss. They found that hearing aid
users benefit from auditory training programs, particularly
from tasks that involve cognitive demands. This study
suggests that the types of tasks and the acoustic
complexity variables used during training can significantly
influence the effectiveness of auditory training (Beier et
al., 2015).

Acoustic complexity in this paper refers to the variation in
sound characteristics that influence how auditory stimuli
are perceived and processed. It also refers to how stimulus
is being presented which can influence the audibility of
speech from most audible (least complex) to least audible
(most complex) (Marhaban et al.,, 2023). This includes
factors such as the frequency, intensity, and temporal
patterns of sounds, as well as the phonetic similarity
between words. In auditory training, manipulating
acoustic complexity can enhance or hinder the learning
process by affecting the listener's ability to discriminate
between sounds and recognize speech in various contexts.
Training programs that incorporate a range of acoustic
complexities—such as different talkers, background noise
levels, and types of stimuli—can better prepare individuals
with hearing loss to navigate real-world listening
environments, ultimately improving their speech
perception and communication skills. Many studies have
been conducted to investigate the relationship between
acoustic complexity variables used in auditory training
programs and speech sound perception’s improvement.
For example, Burk et al. (2006) investigated the
effectiveness of word-based auditory training and found
that both young normal-hearing and older hearing-
impaired listeners performed significantly better on
trained word lists compared to untrained lists presented
by the same speaker. Improvements in untrained words
were small but significant, indicating some generalization
to new words. The substantial gains in trained words
persisted even with different speakers, suggesting that
listeners focused more on memorizing the words rather
than specific acoustic features of the speaker. Six months
later, participants still showed improved performance on
trained words compared to their initial scores. However,
when trained words were placed in sentences, there was
no improvement in recognition over untrained words,
indicating that the complexity of sentences may limit
generalization. This study highlights how the type of
acoustic complexity used in training—such as trained
versus untrained words, and single words versus
sentences—can affect how well auditory training works.
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To the best of the author’s knowledge, no study has yet
identified which acoustic complexity variables are used in
adult auditory training programs. Therefore, this scoping
review aims to compile the acoustic complexity variables
used in adult auditory training programs and examine
effectiveness trends in programs that incorporate specific
acoustic complexities. Using the Joanna Briggs Institute
(JBI) framework, this review will synthesize existing
knowledge, address literature gaps, and offer
recommendations for future research, with the goal of
enhancing auditory training programs for adults with
hearing difficulties.

METHODOLOGY

A scoping review was employed in this study due to its
ability to map out key concepts and compile evidence from
a wide range of sources. The methodological framework
proposed by the Joanna Briggs Institute (JBI) was utilized,
as it offers a comprehensive and structured approach to
conducting scoping reviews. This process included several
critical stages (1) identifying the research questions, (2)
developing inclusion and exclusion criteria, (3) data
searching, (4) data selection, (5) data extraction and
charting, and (6) data analysis (Peters et al., 2020).

Research Questions

This study was guided by two specific questions: "What
types of acoustic complexity variables are used in adult
auditory training programs?" and “What are the
effectiveness trends of auditory training programs that
incorporate the acoustic complexity variables?”

Eligibility Criteria
Criteria of study participants

Studies were included if they involved adult participants
with any degree of hearing loss using hearing aids,
cochlear implants, or other listening devices, as well as
normal-hearing subjects recruited for auditory training
program validation. Studies involving children with hearing
loss, animals as subjects, or participants with diseases or
pathological conditions were excluded.

Criteria of study characteristics

Studies published in English or Malay that compared the
intervention group (participants who received auditory
training) with the control group, or included repeated
measurements (pre- and post-comparison), were
included. The review also included studies that used
randomized controlled trials, non-randomized controlled
trials, cohort studies, repeated measures (pre- and post-
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training comparisons), case studies, reliability tests, and
validity tests as study designs.

Data searching

A systematic search of four databases—PubMed (6
results), ScienceDirect (48 results), Scopus (70 results), and
ProQuest (92 results)—yielded 216 articles. An additional
four articles were gathered from a grey literature search,
bringing the total to 220 articles for further screening and
review. All articles were systematically searched using
keywords such as 'hearing loss," ‘auditory training,'
'hearing aids,' 'cochlear implants,' 'perceptual learning,'
'aural rehabilitation,' 'auditory rehabilitation,' and 'adults."'
The data search was conducted from November 2020 to
January 2021.

Data selection

A total of 220 articles identified through the data search
underwent a three-stage screening process based on the
inclusion criteria. First, 19 duplicate articles were
removed, leaving 201 articles for further screening. In the
second stage, titles and abstracts were reviewed, resulting
in the exclusion of 165 articles that did not meet the
inclusion criteria. The remaining 36 full-text articles were
then assessed for eligibility in the third stage. During this
stage, 7 articles were excluded because they either did not
meet the inclusion criteria or met the exclusion criteria.
After completing all three stages of screening, 29 articles
were selected for further analysis in this review. Three
reviewers participated in the screening process, and any
disagreements or uncertainties were resolved through
discussion to reach a consensus. Figure 1 shows the flow
diagram of the data search and selection process.

Data extraction and charting

Information from the selected studies was extracted and
organized into a table (Table 2), categorizing the following
details: authors, year of publication, research objective,
study design, participant characteristics (sample size, age,
hearing status—whether hearing loss or normal hearing—
and type of amplification device used), auditory training
background (name or description of the auditory training),
training  protocol  (procedures), and  outcome
measurements, including the study’s effectiveness. Data
extraction was carried out by two reviewers, and any
discrepancies were resolved through discussion. The
extracted data was then verified by a third reviewer.
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Figure 1: Flow diagram of the data search and selection
process.

Data analysis

A descriptive summary table of adult auditory training
programs that met the inclusion criteria was created to
present the findings from the included studies (see Table
2). The effectiveness of each study was categorized as
follows: positive findings (+) were assigned when a
significant improvement was observed in at least one of
the outcome measures after auditory training. Findings
were categorized as 'no difference’ (ND) when no
significant improvement or difference was found between
pre- and post-training measures, or between the control
and training groups, across all outcome measures. If no
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outcome measures were reported (e.g., studies that only
described the program's development without assessing
its effectiveness), the effectiveness was categorized as 'no
available findings' (NA).

Thematic analysis was then employed to analyse and
categorize the types of acoustic complexity variables used
in auditory training programs, based on previous
literature. A deductive approach was applied, with the
categorization of information guided by existing concepts
and frameworks. The table of definitions used to
categorize the acoustic complexity variables is based on
the definitions listed in Table 1 below.

Table 1: Definition of acoustic complexity variables

Acoustic Variables Definition

Complexity

Authenticity of Undegraded, Refers to the

Sounds Degraded quality of sound;
undegraded
sounds maintain
their original
quality, while
degraded sounds
have been
altered to reduce
redundancy.

Background Absence, Presence Refers to

Noise ambient noise

that competes
with speech
signals; absence
indicates a quiet
environment,
while presence
signifies the
existence of
competing noise.
Refers to the
structure of
utterances;
simple
utterances utilize
straightforward
language rules,
while complex
utterances
incorporate
various linguistic
elements,
making them
harder to
understand.
Refers to the
distance
between the

Complexity of Simple, Complex

Utterances

Distance Close, Distance
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listener and the
sound source;
indicates
proximity (close)
or separation
(distance).

Learning Effect

New, Adapted

Refers to the
improvement in
performance on
tests due to
familiarity with
the testing
process or items;
new items are
introduced,
while adapted
items have been
modified for
better
understanding.

Learning Style

Passive, Active

Refers to the
preferred
methods of
learning; passive
learning involves
receiving
information
without direct
engagement,
while active
learning includes
self-training or
interactions with
a trainer.

Length of
Utterance

Short, Long

Refers to the
length of spoken
expressions;
short utterances
consist of brief
phrases or
words, while
long utterances
encompass
complete
sentences or
extended
discourse.

Rate of
Utterances

Slow,
Individual/Normal
Conversation

Refers to the
speed of spoken
expression; slow
rates indicate a
measured pace,
while individual
or normal
conversation
rates reflect
typical speech
patterns.
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Repetition

Once, Repeated

Refers to the
occurrence of
spoken
elements; once
indicates a single
instance, while
repeated
involves multiple
occurrences of
the same phrase
or action.

Segmental
Features

Little/No Emphasis,
Emphasis

Refers to
Individual segment
of spoken
language; little
or no emphasis
indicates a flat
delivery, while
emphasis
highlights certain
syllables, words
or phrases to
convey meaning.

Speaker
Familiarity

Unfamiliar, Familiar

Refers to the
listener’s
recognition of
the speaker’s
voice; unfamiliar
indicates a lack
of prior
exposure, while
familiar denotes
previous
experience with
the speaker's
voice.

Suprasegmental

Little/No Empbhasis,
Emphasis

Refers to the
prosodic aspects
of speech; little
or no emphasis
indicates a
monotone
delivery, while
emphasis
involves
variations in
pitch, intensity,
and rhythm to
convey meaning.

Stimulus
Context

In-Context, Out-of-
Context

Refers to the
circumstances
surrounding a
stimulus; in-
context stimuli
are relevant to
the current
situation, while
out-of-context
stimuli lack
direct relevance.

Stimulus
Presentation

In Sequence,
Random

Refers to the
arrangement of
stimuli; in
sequence
indicates a
structured order,
while random
presentation
lacks a
predetermined
sequence.

Set

Closed, Open

Refers to
collections of
related items;
closed sets
contain a fixed
number of
known items,
while open sets
have no
restrictions on
membership,
allowing for
variability.

Sounds Origin

Live, Recorded

Refers to the
source of
sounds; live
sounds occur in
real-time, while
recorded sounds
have been
captured and
played back.

Target Position

International Journal of Allied Health Sciences, 8(5): 22-48

Initial, Middle, End

Refers to the
placement of
important
messages within
spoken
language; initial
indicates the
beginning,
middle denotes
the center, and
end signifies the
conclusion of
word, phrase,
sentence, or whole
message.

To determine the trend of acoustic complexity used in the
auditory training program, the percentage of auditory
training programs that use specific acoustic complexity
variables was calculated using the following equation:

Percentage of auditory training programs that use specific
acoustic complexity variables = Number of auditory
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training program that use specific acoustic complexity
variables / Total number of study (29) x 100

To determine effectiveness trends in programs that
incorporate  specific acoustic complexities, the
effectiveness of auditory training programs that utilize
different acoustic complexity variables was determined
using the following equation:

Percentage of effectiveness for each acoustic complexity
variable in auditory training programs = (a/N) x 100%

where:

e a represents the total number of studies
that report different category of
effectiveness outcomes (positive, no
difference, not available) for a specific
acoustic complexity variable.

e N is the total number of studies utilizing
that specific acoustic complexity variable
in auditory training programs.

RESULTS

Overview of the studies

A total of 29 studies that were included in this scoping
review study have been summarised in a table of
descriptive summary of auditory training programs that
met the inclusion criteria as shown in Table 2.

Table 2 illustrates that all studies included participants
ranging in age from young adults to older adults, with
varying levels of hearing ability, from normal hearing to
mild and profound hearing loss. 12 studies involved
participants using hearing aids, 10 included cochlear
implant recipients, two featured users of both cochlear
implants and hearing aids (bimodal users), seven studies
included participants without any amplification, and one
study did not report amplification status. The sample sizes
for the training and control groups varied significantly,
ranging from 2 to 263 participants. Additionally, Table 2
summarizes the different types of auditory training
programs employed in the 29 included studies, along with
their findings.

Out of 20 types of auditory training programs that are used
in studies, the most used auditory training programs in
studies are Listening and Communication Enhancement
(LACE) and ReadMyQuips (RMQ). Both programs are
classified as computer-based auditory training (CBAT),
which allows participants to complete training at their
leisure and it is more self-directed. The LACE program
consists of five tasks, where three tasks are listening to
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degraded speech (speech in noise, rapid speech,
competing speakers) and two tasks related to auditory
memory (word memory task and missing word task).
Whereas, the RMQ program is the only program that
combines auditory and visual information in their training.
It uses an audiovisual (AV) training approach that aims to
improve communication and speechreading skills by giving
tasks to complete the modified crossword puzzles after
listening to video recordings of quips. The results in Table
2 also show the studies that used different types of
auditory training programs, including individual training
and training in groups of participants. The CBAT program,
however, is the most commonly used auditory training
program in the literature.

Most studies measured outcomes across four
subcategories: speech intelligibility, cognition, quality of
life, and musical perception. They also included two
additional categories of outcome measures: 1)
electrophysiology, and 2) psychoacoustic tests. Speech
intelligibility was assessed using a variety of speech tests
that manipulated task difficulty through different acoustic
complexity variables during training. Cognitive abilities
were evaluated with word memory tests, while quality of
life assessments aimed to determine whether participants'
hearing abilities had improved. In terms of study
effectiveness, the majority of the studies (75.9%, n=22)
demonstrated that auditory training programs showed
positive outcomes, while a smaller percentage reported no
significant impact (17.2%, n=5). The other 6.9% (n=2) of
the studies did not report the effectiveness of the auditory
training program. This trend highlights the potential
efficacy of auditory training interventions, although it also
underscores the need for further investigation into the
variables influencing both positive and negative outcomes.

Acoustic complexity variables used in adult auditory
training programs

Table 3 presents 17 categories of acoustic complexity
utilized in auditory training programs, organized into
specific types of acoustic complexity variables. Based on
the results in Table 3, the most commonly used acoustic
complexity variable in auditory training programs is the
recorded sounds presentation variable. All 29 studies
(100%) employed recorded sounds during training, while
only two studies (6.9%) used both recorded and live
sounds. The recorded sounds are typically presented
through speakers or other assistive devices, whereas live
sound presentations involve one or multiple speakers
delivering stimuli such as words or sentences, positioned
between the speakers and listeners. In contrast, the
acoustic complexity variables that were used less
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Table 2: Descriptive summary of auditory training programs that met inclusion criteria

Authors Research objectives Study design Participants Name of Outcome measurement Study
(Year) auditory Effectiveness
[Paper ID] training or +(positive)/
description ND (No
Sample size | Age Hearing Hearing differences)/
(years) status device NA (Not
Available)
Fu & Developed a computer- Experimental | N=13 NS HL (NS) Cl Computer- 1. Hearing in Noise Test | +
Galvin, assisted speech- training | and case 1) and NH Assisted Speech | (HINT) sentence
(2007) (CAST) program to study Training Training (CAST) | recognition thresholds
[1] provide the means to group=13 in steady, speech-
conduct auditory 2) shaped noise
rehabilitation at home; Control 2. IEEE21 sentence
Cl users’ adaptation to a group=0 recognition in quiet
severe spectral 3. Multitalker vowel
mismatch over an recognition in quiet
extended learning 4. Multitalker consonant
period recognition in quiet
Miller et al. | To provide a much more | Program N=65 NS HL (NS) NS Speech NS NA
(2007) detailed assessment of development | 1) Perception
[2] the speech- perception Training Assessment
problems encountered group= 65 and Training
by hearing-impaired 2) Control System (SPATS)
clients than was group=0
previously available and
then, based on that
assessment, to offer a
training program
designed improve the
clients’ abilities to
understand speech in
everyday situations
Sweetow & | Development of Program N=65 28 -85 HL (NS) HA Listening & 1. Quick Speech-in- +
Sabes, Listening and development | 1) years Communication | Noise Test
(2007) Communication and pilot test | Training Enhancement 2. Hearing Handicap
[3] Enhancement (LACE) and group= 65 (LACE) Scale for the Elderly
to assess the effects of 2) (HHIE)
training with LACE Control 3. Communication Scale
group=0 for Older Adults (CSOA)
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Preminger To determine whether Experimental | N=47 55t0 75 HL (NS) HA Audiologic 1. City University of New | ND
& Ziegler auditory-only and study 1) years Rehabilitation York (CUNY) AB
(2008) auditory-visual speech Training Classes Isophonemic Word Lists
[4] perception could be group >16 2. CUNY Topic Related
trained in a group format 2) Sentences
Control 3. Hearing Handicap
group 216 Inventory (HHI) for the
elderly and adults
4. World Health
Organization Disability
Assessment Schedule Il
5. Class evaluation form:
A subjective class
evaluation
form
Shafiro To examine whether Pretest- N=7 21to 26 NH None Environmental Tested using the entire +
(2008) auditory training posttest 1) years Sounds Training | stimulus set (40 sound
[5] improves listeners’ design Training sources, 4 exemplars
identification of group=7 each, for a total of 160
spectrally-degraded 2) stimuli)
environmental sounds Control
group=0
Richie & To examine the effects Experimental | N=14 19-28 NH None Vowel 1. Closed-set vowel +
Kewley- of a computer-based, study 1) years identification identification test
Port auditory—visual vowel Training Training 2. An open-set
(2008) identification training group=7 monosyllable word
[6] program on sentence 2) recognition test
recognition under Control 3. An open-set sentence
difficult listening group=7 recognition test
conditions
Driscoll et 1) To compare the Experimental | N=66 18 to 69 NH Cl Musical 1. Music Background +
al. efficacy of repetition study 1) years Instruments Questionnaire (MBQ)
(2009) (RE), feedback (FB), and Training training 2. Paired Associate
[7] direct instruction (DI) on group= 66 Memory Test (PAT)
the ability to acclimatize 2) 3. Instrumental
to a distorted signal Control Simulation Recognition
2) To recognize group=0 Test
simulations of the
signal of musical
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Loebach et | To assess whether Experimental | N=48 Young NH None Speech 1. Environmental sound
al. training on speech study 1) adult Processed identification
(2009) processed with an eight- Training Training 2. Talker- gender
[8] channel noise vocoder group= 24 identification
would produce transfer 2) 3. Talker discrimination
of auditory perceptual Control
learning to the group= 24
recognition of
Loebach et | To assess whether Experimental | N=144 Young NH cl Speech Transcribe 20 spectrally
al. different types of study 1) adults Processed degraded meaningful
(2010) training and feedback Training Training sentences
[9] affect perceptual group= 96
learning of speech per group
processed with a Cl 2)
simulation to evaluate Control
the efficacy of different group= 48
rehabilitation
methodologies for newly
implanted individuals
Preminger 1. To evaluate the Randomized N=72 1) PHLs: 1) PHLs: HA= 34 Audiological 1. Hearing Handicap
& Meeks effectiveness of training controlled 1) i.Training | Moderate | Cl=2 Rehabilitation Inventory (HHI) Elderly
(2010) in communication study Training (mean HL (AR) 2. Modified HHI-Adult
[10] strategies and group= 36 age = 2) SPs: NH classes 3. Modified HHI-Spouse
psychosocial exercises 2) 63.5) 4. 10-item Perceived
for spouse (SPs) of Control ii.Control Stress Scale (PSS)
person with hearing loss group= 36 (mean 5. Affect Rating Scale
(PHLs) age 72.2). (ARS)
2. To determine whether 2) SPs 6. Communication in the
PHLs of SPs had i.Training Marriage Primary
significantly improved (mean Communication
mood, reduced stress, age =69.1) Inventory (PCI)
improved marital ii.Control
communication, and (mean
better HL-QOL scores age =
62.4)
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Tyler et al. Describes the initial Program N=12 57to 77 Mild to cl The localization | 1. Nucleus-consonant
(2010) development of a novel development | 1) years profound and speech-in- | monosyllabic words
[11] approach for training and pilot test | Training HL noise modules (CNC)
hearing-impaired group==6 2. CUNY sentences
listeners to improve 2) 3. Hearing in Noise Test
their ability, to Control (HINT) sentences
understand speech in group=—6 4. Everyday sounds
the presence of localization test
background noise and to 5. Real-world listening
also improve their ability test for localization and
to localize sounds recognition
Krull et al. To compared the Experimental | N=30 18-25 NH Clor Cl+H | Talker- 1. Sentence-recognition
(2012) efficacy of talker- study 1) years A Identification using two lists of
[12] identification training in Training Training sentences (in quiet and
two groups of young group= 24 in noise)
normal-hearing adults, 2) 2. Emotion-recognition
listening to either Control performance using 100
acoustic simulations of group= "6 tokens in quiet
unilateral Cl or bimodal
(CI+HA) hearing
Petersen et | Investigated the effect of | Experimental | N=24 21-73 Severe HL | Cl+ HA The Musical Musical instrument
al. a 6-month one-to- one study 1) years Ear-Training identification (MlI)
(2012) musical ear- training Training 1. Melodic contour
[13] program on the group= 15 identification (MCl)
perception of music, 2) 2. Pitch ranking (PR)
speech, and emotional Control 3. Rhythmic
prosody of deaf patients group=9 discrimination (RD)
receiving a cochlear 4. Melodic
implant (Cl) discrimination (MD)

5. The Hagerman speech
perception test (HAG)
6. An emotional prosody
recognition test (EPR)
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Wayne & Evaluated the Experimental | N=144 17 -28 NH None Perceptual Word-report task ND
Johnsrude contribution of visual study 1) years Learning of
(2012) speech information to Training Degraded
[14] perceptual learning group= 144 Speech Training
when it was presented 2)
concurrently with clear Control
auditory speech as group=0
feedback
Anderso n 1) To compare the Experimental | N=77 55to 79 Mild to None The Brain 1. Quick Speech-in- +
et al. effects of auditory- study 1) years profound Fitness™ Noise Test
(2012) based cognitive training Training HL Cognitive 2. Two subtests of the
[15] on the ratio of temporal group= 38 Training Woodcock—Johnson
fine structure (TFS)/ 2) Tests of Cognitive
envelope in individuals Control Abilities
with and without group= 39 3. The Integrated Visual
hearing loss. and Auditory
2) To evaluate changes Continuous
in perceptual and Performance Test
cognitive function, given 4. Electrophysiology test
evidence that successful
hearing in noise relies on
a complex interplay of
sensory and cognitive
Miller et al. | To evaluate the efficacy Experimental | N=240 35to 89 Mild to HA Speech 1) Non-SPATS NA
(2015) of two types of study 1) years moderate Perception i. Word-in-Noise-test
[16] computerized speech- Training HL Assessment (Win)
perception training for group= 240 and Training ii. Quick Speech-in-
adults who use hearing 2) System (SPATS) | Noise Test
aids Control iii. CID Monosyllabic
group=0 Word Test in Quiet and
in Noise
iv. Connected Speech
Test (listen Only)
v. Connected Speech
Test (Look and Listen)
vi. The abbreviated
profile of hearing aid
performance (APHAP)
2) SPATS—Related
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Shafiro et To investigate the effect | Experimental | N=14 51 to 87 Mild HL cl Environmental 1. The Familiar +
al. of a short computer- study 1) Training years Sound Training | Environmental Sound
(2015) based environmental group= 14 Test (FEST)
[17] sound training regimen 2) 2. Consonant-Nucleus-
on the perception of Control Consonant (CNC),
environmental sounds group=0 monosyllabic word
and speech in recognition test
experienced cochlear 3. Speech-in-Noise
implant (Cl) patients (SPIN-R) sentence test
Rishig etal. | To determine whether Experimental | N=24 1) Mild to HA ReadMyQuips The Multimodal Lexical ND
(2016) hearing aids in study 1) Training moderate (RMQ) Sentence Test for Adults
[18] combination with Training group: HL (MLST-A)
computer-based group=12 range =
auditory training 2) 51-84
improve audiovisual (AV) Control years
performance compared group=12 2) Control
with the use of hearing group:
aids alone range=
62-81
years
Saunders et | To examine the Multisite N=243 66to 71 Mild to HA Listening and 1. Word-in-Noise-test ND
al. effectiveness of the randomized 1) years moderate Communication | (WIN)
(2016) Listening and controlled Training HL Enhancement 2. NU-6-word lists
[19] Communication trial group= 206 (LACE) (Wilson et al. 1994)
Enhancement (LACE) 2) 3. Modified NU-20 test
program as a Control 4. Wechsler Adult
supplement to standard- group=173 Intelligence scale 3™

of-care hearing aid
intervention in a Veteran
population

Edition WAIS-II)I

5. The Low Predictability
Sentences performance
on the multi-SNR R-SPIN
6. Abbreviated Profile of
Hearing Aid
Performance (APHAP)

7. HHI for the elderly
and adults
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Smith etal. | 1) To determine if Multisite and | N=263 Older Mild to HA Listening and 1. Word-in-Noise-test
(2016) patient characteristics or | randomized 1) Veterans moderate Communication | (WIN)
[20] clinical variables could controlled Training (mean HL Enhancement 2. HHI for the elderly
predict who benefits clinical trial group= 193 age = (LACE) and adults
from individual auditory (RCT) 2) 68.6, SD= 3. The abbreviated
training study Control 7.7) profile of hearing aid
2) To determine if at- group=70 performance (APHAP)
home AT with the LACE
programs were more
effective than placebo
training or simply
providing a single
session of educational
Tye- This study determined Experimental | N=10 Mean age | Atleast HA Customized Pre- and post-training
Murray et whether auditory study Training =73.2 Mild to Learning: assessments included
al. training with the speech group=10 years moderate Exercises for speech-in-noise tests—
(2016) of an individual’s HL Aural the Build-a-Sentence
[21] frequent communication Rehabilitation Test (BAS) and the 4

partner in this case their
spouse, would lead to
enhanced recognition of
their spouse’s speech

(cIEAR)

alternative forced
choice (4 AFC) test and
the Client Oriented Scale
of Improvement

(COSI) questionnaire
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Rao et al. To investigate the effects | Experimental | N=22 1) Mild to HA Read My Quips | 1. Cortical late event-
(2017) of hearing aid use and study 1) Training moderate (RMQ) related potentials (ERPs)
[22] the effectiveness of Training group HL 2. HINT sentences

ReadMyQuips (RMQ) on group=11 (range =

speech perception 2) 60-85)

performance and Control 2) Control

auditory selective group=11 group

attention using (range =

electrophysiological 49-85)

measures.
Tye- This investigation was Experimental | N=47 1) Spaced | HL(NS) HA Customized 1. Transfer-Appropriate
Murray et conducted to compare study 1) Spaced group: Learning: Processing (TAP)
al. the efficacy of meaning- group= 24 mean = Exercises for 2. The Build-a-Sentence
(2017) oriented auditory 2) Massed 64.6 years Aural test (BAS)
[23] training when group: 23 2) Massed Rehabilitation

administered with a group: (clEAR)

spaced versus massed mean =

practice schedule 69.6 years
Yu et al. Clinical case study Case report N=2 1) 68 Mild to HA Read My Quips | 1. Multimodal Lexical
(2017) reports functional 1) Training years severe HL (RMQ) Sentence Test for Adults
[24] magnetic resonance group=2 2) 52 (MLST-A)

imaging (fMRI) data from 2) Control years 2. Functional magnetic

two hearing- impaired group=0 resonance imaging

patients who were first- (fMRI)

time HA users
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Casserly et | This study tested the Experimental | N=60, Young NH None A new set of AT | 1. Speech recognition in
al. viability of such popular study Training adult materials: quiet
(2019) media interviews as group= 60 excerpts of 2. Speech recognition in
[25] training materials, interviews from | multi talker babble
comparing their popular media. | 3. High variability
effectiveness to that sentence recognition
obtained with sentence 4. Isolated word
transcription training. recognition with context
Jiam et al. To evaluate the impact randomized N=32 Aged 18 HL (NS) Cl Online Music 1. Pitch task
(2019) of an online, short music | controlled 1) Training or over and NH Training 2. Timbre task
[26] training intervention on crossover group= 15
pitch and timbre 2) Control
perception in Cl users group= 17
Cardin et To test the effect of L- Pilot study N=35 Age = (PTA cl Spectrally- Spectrally shifted noise
al. DOPA on the Training 38.0 average) Shifted Noise- vocoded speech (SSNVS)
(2020) comprehension of a group= NS +10.1SD) | Group 1: Vocoded in the presence of L-
[27] simulated cochlear 16.4 £ 1.8, (SSNV) DOPA or a placebo
implant acoustic signal in Group 2: Speech Training
hearing individuals 14.8+1.3,
Group 3:
143+1.7
Kwak etal. | Tointroduce the program N=44 Older NH None Hearing Phase 1: Development
(2020) developmental process development | 1) Training adults Rehabilitation of E-Health Technology
[28] and contents of a group=44 (mean for Older Adults | 1. Syllable Trainings
healthcare mobile 2) age= (HeRO) Using Consonant—Vowel
application-based aural Control 72.89 Healthcare Combinations
rehabilitation tool, group=0 years) Mobile 2. Sentence Trainings
namely, Hearing under Background Noise
and Fast Rate
of Speech
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Moberly et
al.

(2020)

[29]

To demonstrate that a
CAR approach
incorporating auditory
training (AT) by a
speech-language
pathologist (SLP) is
feasible in adults
receiving Cls and to
explore whether this
approach results in
improved outcomes.

Pilot study

N=19

1)

Training
group=6
2)

Control
training:
i.Passive =7
ii.Active =6

49-91
years

Moderate
to
profound
SNHL

Cland HA
(Teste d
preoperat
ively using
their HA if
worn)

Comprehesive
Auditory
Rehabilitation
(CAR)

Training

1. Speech recognition:
i. AzBiosentences in
quiet,

ii. AzBiosentences in 10-
talker babble, and

iii. Consonant-Nucleus-
Consonant (CNC) words
in quiet

2. Self-reported Qol:

i. Nijmegen Cochlear
Implant Questionnaire
ii. Hearing Handicap
Inventory for
Adults/Elderly

iii. Speech, Spatial and
Qualities of Hearing
Scale

ND

NS: Not specified, NA: Not available, ND: No difference, HL: Hearing loss, NH: Normal hearing
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Table 3: The acoustic complexity variables used in auditory training programs and the effectiveness trend

Studies that are found to use specific
acoustic highlighting variables in auditory
training programs

Findings on study effectiveness
+ (positive)/ ND (No differences)/ NA (Not Available)

Acoustic .
complexity Variables + ND NA
n (%)
0, 0, [s)
Paper ID n (A) n (A’) n (AJ)
Paper ID Paper ID Paper ID
16 (55.2 11 (68.8 3(18.8 2(12.5
- Undegraded ( ) ( ) (18.8) ( )
Authenthlty 1,2,4,6,11,13,14,15,16,17,18, 22,23,24, 25,26 1,6,11,13,15,17,22,23,24,25,26 4,14,18 2,16
13 (44.8 10(76.9 3(23.0
of sounds Degraded (44.8) (76.9) (23.0) 0(0.0)
3,4,5,7,8,9,12,14,19,21,25,27,28 3,5,7,8,9,12,21,25,27,28 4,14,19
18 (62.1 13(72.2 3(16.7 2(11.1
Absence (62.1) (72.2) (16.7) (111)
Background 1,2,6,7,9,12,13,14,16,17,19,23,24,25,26,27,28,29 1,6,7,9,12,13,17,23,24,25,26,27,28 14,19,29 2,16
i 21(72.4 15(71.4 4(19.0 2(9.5
noise Presence (72.4) (71.4) (19.0) (9.5)
1,2,3,4,5,10,11,12,13,15,16,17,18,19,20,21,22,23,25,28,29 1,3,5,10,11,12,13,15,17,20,21,22,23,25,28 4,18,19,29 2,16
. 5(17.2) 5(100.0)

. Simple 0 (0.0 0(0.0
Complexity P 8,9,23,24,25 8,9,23,24,25 (00) (0.0)
of utterances 20 (69.0) 14 (70.0) 4(20.0) 2(10.0)

Complex
1,2,3,4,10,11,13,14,15,16,17,18,19,20,21,22,23,26,27,28 1,3,10,11,13,15,17,20,21,22,23,26,27,28 4,14,18,19 2,16
5(17.2 5(100.0
Close (17.2) ( ) 0(0.0) 0(0.0)
Distance 8,12,15,24,25 8,12,15,24,25
. 15 (51.7 10 (66.7 4(26.7 1(6.7
Distance (51.7) (66.7) (26.7) (6.7)
4,5,10,11,13,16,17,18,19,22,23,26,27,28,29 5,10,11,13,17,22,23,26,27,28 4,18,29 16
Learning New 9(31.0) 6 (66.7) 2(22.2) 1(11.0)
1,4,12,13,15,16,19,24,25 1,12,13,15,24,25 4,19 16
Effect 20 (69.0) 16 (80,0) 3(15.0) 1(5.0)
Adapted ) ’ ) '
1,2,3,5,6,7,8,9,11,14,17,18,20,21,22,23,26,27,28,29 1,3,5,6,7,8,9,11,17,20,21,22,23,26,27,28 14,18,29 2
. 7(24.1 7 (100.0
. Passive ( ) ( ) 0(0.0) 0(0.0)
Learning 1,5,10,12,13,15,24 1,5,10,12,13,15,24
Style Active 26 (89.7) 19 (73.0) 5(19.2) 2(7.7)
1,2,3,4,5,6,7,8,9,10,11,12,13,14,16,17,18,19,20,22,23,25,26,27,28,29 1,3,5,6,7,8,9,10,11,12,13,17,20,22,23,25,26,27,28 4,14,18,19,29 2,16
18 (62.1 14 (77. 4(22.2
Short 8(62.1) (77.8) ( ) 0(0.0)
Length of 3,4,5,8,11,13,15,17,18,19,20,21,22,24,25,26,28,29 3,5,8,11,13,15,17,20,21,22,24,25,26,28 4,18,19,29
Utterance Lon 15 (51.7) 10 (66.7) 3(20.0) 2(13.3)
g 2,3,4,5,9,10,12,13,14,16,22,23,27,28,29 3,5,9,10,12,13,22,23,27,28 4,14,29 2,16
Slow 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Rate of Individual/
utterances normal 17 (58.6) 11 (64.7) 4(23.5) 2(11.8)
. 2,3,4,5,8,13,14,16,18,19,22,23,24,25,26,27,28 3,5,8,13,22,23,24,25,26,27,28 4,14,18,19 2,16
conversation
. 14 (48.3 11(78.6 2(14.3 1(7.1
Repetition Once (48.3) (78.6) (14.3) (7.2)
3,5,7,8,9,16,18,19,21,24,25,26,27,28 3,5,7,8,9,21,24,25,26,27,28 18,19 16
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13 (44.8 10 (76.9 2(15.4 1(7.7
Repeated (44.8) (76.9) (15.4) 7.7)
2,4,6,7,10,11,12,13,14,15,17,22,23 6,7,10,11,12,13,15,17,22,23 4,14 2
Little/no . .
/ . 4 (13.8) 4 (100.0) 0(0.0) 0(0.0)
emphasis 67,826 67,826
Segmental
. 25 (86.2) 18 (72.0) 5(20.0) 2 (8.0)
Emphasis
1,2,3,4,5,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,27,28,29 1,3,5,9,10,11,12,13,15,17,20,21,22,23,24,25,27,28 4,14,18,19,29 2,16
Close 22 (75.9) 18 (81.8) 2(9.1) 2(9.1)
Set 2,3,4,5,6,7,8,11,12,13,15,16,17,18,21,22,23,24,25,26,27,28 3,5,6,7,8,11,12,13,15,17,21,22,23,24,25,26,27,28 4,18 2,16
9(31.0) 6 (66.7) 2(22.2) 1(11.1)
Open
5,9,10,12,13,14,16,19,28 5,9,10,12,13,28 14,19 16
. 2(6.9 1(50.0 1(50.0
Live (6:9) ( ) ( ) 0(0.0)
Sounds 23,29 23 29
.. 29 (100.0) 22 (75.9)
Origin 5(17.2) 2(6.9)
Recorded 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28, | 1,3,5,6,7,8,9,10,11,12,13,15,17,20,21,22,23,24,25,26,27
4,14,18,19,29 2,16
29 ,28
. 20 (69.0 14 (70.0 4(20.0 2(10.0
Unfamiliar (69.0) (70.0) (20.0) (10.0)
Spea ker 1,2,3,4,5,9,11,12,13,14,15,16,18,19,22,23,24,25,27,28 1,3,5,9,11,12,13,15,22,23,24,25,27,28 4,14,18,19 2,16
iliari - 9(31.0 8(88.9 1(11.0
Familiarity Familiar (31.0) (88.9) (11.0) 0(0.0)
4,5,6,7,8,9,12,21,26 5,6,7,8,9,12,21,26 4
22 (75.9 16 (72.7 4(18.2 2(9.1
. In-context (75.9) (72.7) (18.2) 6.1
Stimulus 1,2,3,4,5,6,7,8,9,11,12,14,16,17,18,19,21,22,23,25,27,28 1,3,5,6,7,8,9,11,12,17,21,22,23,25,27,28 4,14,18,19 2,16
5(17.2 5(100.0
Context Out-of-context (17.2) (100.0) 0(0.0) 0(0.0)
5,9,15,24,26 5,9,15,24,26
9(31.0 7(77.8 2(22.2
. In sequence ( ) ( ) ( ) 0(0.0)
Stimulus 5,6,7,8,14,15,19,22,25 5,6,7,8,15,22,25 14,19
i 15 (51.7 12 (80.0 2(13.3 1(6.7
Presentation | o (51.7) (80.0) (13.3) (6.7)
2,3,4,5,6,11,12,13,17,18,23,24,26,27,28 3,5,6,11,12,13,17,23,24,26,27,28 4,18 2
Little/no 15 (51.7) 10 (66.7) 4(26.7) 1(6.7)
Suprasegmen emphasis 4,9,10,16,17,18,19,20,21,22,23,24,25,27,29 9,10,17,20,21,22,23,24,25,27 4,18,19,29 16
tal . 14 (48.3 12 (85.7 1(7.1 1(7.1
Emphasis (48.3) (85.7) (7.1) (7.1)
1,2,3,5,6,7,8,11,12,13,14,15,26,28 1,3,5,6,7,8,11,12,13,15,26,28 14 2
Initial 8(27.6) 5(62.5) 1(12.5) 2 (25.0)
2,3,9,10,16,18,21,27 3,9,10,21,27 18 2,16
Target . 8(27.6 5(62.5 1(12.5 2(25.0
g. Middle (27.6) (62.5) (12:5) (25.0)
Position 2,3,9,10,16,18,21,27 3,9,10,21,27 18 2,16
End 9(31.0) 6 (66.7) 1(11.1) 2(22.2)
2,3,9,10,16,18,21,23,27 3,9,10,21,23,27 18 2,16
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include Rate of Utterance—Slow
(13.8%),

(0%),
and Sound

frequently
Segmental—Little/No Emphasis
Origin—Live (6.9%).

Interestingly, only 10 out of the 29 studies [Paper ID: 1, 2,
4, 5, 13, 14, 19, 23, 28, 29] incorporated both the least
complex and most complex variables for at least one type
of acoustic complexity. For example, for background noise
complexity, the study included both the absence (least
complex) and presence (most complex) variables in the
auditory training. In contrast, the other studies included
either only the least complex or only the most complex
variables in their auditory training programs.

The effectiveness trends of auditory training programs
that incorporate specific acoustic complexity variables

Overall, for each category of acoustic complexity, both the
least complex and most complex variables demonstrated
more than 50% positive findings when utilized. As
illustrated in Table 3, several specific acoustic complexity
variables were associated with effective outcomes in the
studies. Notably, the following variables were associated
with 100% positive outcomes in the studies:

e Complexity of Utterance - Simple
e Learning Style - Passive

e Distance - Close

e Segmental - Little or No Emphasis
e Stimulus Context - Out of Context

This trend highlights the acoustic complexity variables that
consistently appeared in studies demonstrating
effectiveness. The consistent positive findings across these
variables indicate their potential importance in optimizing
training outcomes for participants.

In contrast, certain acoustic complexity variables were
associated with a high percentage of studies reporting no
significant differences in outcomes. Specifically, the
variables of Distance and Sound Origin (Live) yielded no
difference results in 27% and 50% of studies, respectively.
As these findings cannot imply a causal relationship, these
findings should be interpreted with cautions.

DISCUSSION

The findings from this scoping review highlight the diverse
landscape of adult auditory training programs, which cater
to a broad age range and varying levels of hearing ability.
The studies analyzed demonstrate that auditory training
can enhance auditory skills among individuals with hearing
loss (Dubno, 2013; Stacey et al., 2010; Casserly et al., 2019;
Maren et al.,, 2019). Notably, the majority of studies
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(75.9%) indicated that these training programs are
beneficial, underscoring the potential efficacy of auditory
training interventions.

This trend emphasizes the positive impact that auditory
training can have, yet it also reveals the necessity for
further exploration into the variables that influence both
successful and less favorable outcomes. The effectiveness
of auditory training programs is closely linked to the
acoustic complexity variables employed during training,
which have been shown to affect training outcomes and
participants' speech performance (Burk et al., 2006).

Adult auditory training programs available in literature

Based on the findings, the predominant type of auditory
training program in the literature is computer-based
auditory training (CBAT). While other studies also explored
individual and group training with clinicians, Table 2
indicates that CBAT was the most widely used approach.

Preminger and Ziegler (2008) found that group training did
not improve speech perception, as it was challenging to
personalize training for individual needs. In contrast, CBAT
allows for tailored training, enhancing its effectiveness.

The advantages of structured CBAT programs include
flexibility, cost-efficiency, and easy accessibility, enabling
users to train at home while clinicians monitor progress
remotely (Henshaw et al.,, 2012). Consequently, CBAT
programs are preferred for their adaptability to individual
needs compared to other training methods.

Acoustic complexity variables used in adult auditory
training programs

The study also explored the range of acoustic complexity
variables used in these programs. The recorded sounds
variable was the most frequently utilized, allowing for
easier implementation and greater exposure to training
stimuli compared to live sound presentations (Mendel &
Owen, 2011). A comparison of performance between
recorded and live sound presentation was conducted by
Faulkner et al. (2012), who examined the perception of
spectrally shifted noise-vocoded speech. In this study,
participants were trained with both live and recorded
speech, and the results suggested that training with
recorded speech was as effective as live speech in
improving spectrally shifted noise-vocoded speech
perception. However, the researchers found that the
recorded presentation allowed for greater exposure to
training phrases than live sounds, which may have
contributed to its effectiveness. Therefore, the recorded
sound variable is preferable in auditory training, as it is
easier to implement, more time-efficient, and provides
greater exposure to training stimuli compared to live
sound presentations.
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The findings indicate that certain acoustic complexity
variables were notably underutilized in the auditory
training programs reviewed. Specifically, the Rate of
Utterance—Slow was not employed in any of the studies,
while Segmental—Little/No Emphasis was used in only
13.8% of them, and Sound Origin—Live was included in
just 6.9% of the programs.

The low utilization of certain variables may indicate a
preference for training methods that provide clearer and
more structured environments, such as recorded sounds,
which allow for better control over acoustic conditions.
The lack of emphasis on a Slow Rate of Utterance suggests
that researchers may not prioritize pacing adjustments,
even though these adjustments are crucial for improving
comprehension in individuals with hearing loss. Research
has shown that a slower speech rate can reduce listening
effort for individuals with cochlear implants (Winn &
Teece, 2021). Therefore, adjusting the rate of speech is
essential in training hearing-impaired individuals, allowing
them to progress from tasks that require less listening
effort (slow rate) to faster rates as they improve.

Moreover, the limited use of Segmental—Little/No
Emphasis suggests that many studies focus on dynamic
training approaches while potentially overlooking the
benefits of incorporating less emphasis on specific
phonetic elements in auditory training. Although previous
research indicates that speech intelligibility improves for
learners who receive segmental training followed by
production-focused practice (Yenkimaleki & van Heuven,
2021), it is important to include the little/no emphasis
variable. This addition can better mimic normal speech
conversations, where emphasis on segmental elements is
often absent. Similarly, the infrequent use of live sound
presentations may highlight challenges in maintaining
consistency and clarity in real-time training settings.
Future auditory training programs should incorporate live
voice and real-world listening scenarios, as these elements
reflect more accurately the complexities of everyday
communication.

In addition, only 10 out of the 29 studies [Paper ID:1, 2, 4,
5, 13, 14, 19, 23, 28, 29] incorporated both the least
complex and most complex variables for at least one type
of acoustic complexity. Future research should include a
variety of acoustic complexity variables, ranging from least
complex to most complex. The least complex variables
may be beneficial for individuals who are just beginning
their auditory training or those with significant hearing
challenges. These simpler tasks can help build
foundational skills without overwhelming participants. On
the other hand, the most complex variables suggest that,
as individuals progress, exposure to more challenging tasks
can further enhance their auditory skills, preparing them
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for real-world listening situations. This approach can
better prepare individuals with hearing loss to navigate
real-world listening environments, ultimately enhancing
their speech perception and communication skills.

Effectiveness of adult auditory training programs
according to different use of acoustic complexity
variables

The findings indicate that both the least complex and most
complex acoustic complexity variables yielded over 50%
positive outcomes across all categories. This suggests that
a wide range of acoustic complexity can be effective in
auditory training programs. The presence of positive
results for both ends of the complexity spectrum highlights
the adaptability of these training programs to different
learning needs and contexts.

The results presented in Table 3 indicate that several
acoustic complexity variables were linked to effective
outcomes in the studies reviewed. Variables such as
Complexity of Utterance - Simple, Learning Style - Passive,
Distance - Close, Segmental - Little or No Emphasis, and
Stimulus Context - Out of Context all achieved 100%
positive outcomes.

While these findings are promising, it is important to note
that they do not establish a causal relationship. The
observed effectiveness may be influenced by various
factors beyond the acoustic complexity variables
themselves. For instance, participant characteristics, the
specific design of the training programs, or external
environmental factors could also contribute to the
outcomes.

Despite this limitation, the consistent positive results
associated with these variables suggest they play a
significant role in enhancing the effectiveness of auditory
training programs. This trend underscores the importance
of incorporating these specific variables into training
curricula to optimize participant outcomes.

For example, out-of-context stimulus has been used in a
study by Loebach and Pisoni (2010) where the stimulus
being transferred from meaningful sentences into
semantically anomalous by replacing keywords with
unrelated or out-of-context words. Their results show that
participants trained with out-of-context sentences have
more generalization compared to meaningful sentences.
According to the findings, out-of-context sentences are
more analytical in nature because they allow listeners to
focus more on the acoustic elements of sounds as opposed
to meaningful sentences, which force listeners into
interpretive mode (synthetic approach).
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Analytic training is a ‘bottom-up’ approach as it stresses on
acoustic elements to receive the meaning of speech signals
(Leo et al., 2012; Tye-Murray, 2009). Whereas synthetic
training typically progresses from focusing on acoustic
element recognition to understanding sentences. It is
referred to as a ‘top-down’ approach because listeners
must fill in the perceptual or acoustic gaps in the message
by using their language knowledge and contextual
understanding (Bentler et al., 2016). According to Leo et
al.,, (2012), the recognition of acoustic elements of sounds
enables listeners to have better understanding and
comprehending words or sentences.

In contrast, certain acoustic complexity variables were
associated with a high percentage of studies reporting no
significant differences in outcomes. Specifically, the
variables of Distance and Sound Origin (Live) showed no
difference results in 27% and 50% of studies, respectively.
Since these findings do not imply a causal relationship,
they should be interpreted with caution. For instance,
regarding Sound Origin (Live), only two studies utilized live
voice, and of those, one reported no difference in
effectiveness. Generalizing conclusions based on just two
studies should be avoided.

Despite this negative trend, future research should
incorporate these two variables (Distance and Sound
Origin-Live), as they reflect real listening environments
where sound may originate from a distance and from live
sources. Including these variables could provide valuable
insights into how individuals with hearing loss navigate
complex auditory situations in everyday life.

STUDY LIMITATION AND RECOMMENDATION

Throughout this study, we identified various acoustic
complexity variables used in auditory training programs
that can influence effectiveness. However, certain
limitations must be acknowledged. The effectiveness of
these programs may also be impacted by other factors,
such as the types of training, stimulus materials, and
methods employed in the auditory training process.
Therefore, future research should consider a
comprehensive examination of all components of auditory
training that may contribute to its overall effectiveness.

Additionally, our analysis was limited to the acoustic
complexity variables reported in the studies reviewed. As
a result, we may have overlooked other relevant variables
that were not explicitly mentioned in the studies due to
the brief descriptions of the auditory training programs
provided by the authors. This limitation suggests the need
for more detailed reporting in future studies to ensure a
complete understanding of the factors influencing
auditory training outcomes.
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CONCLUSION

This scoping review demonstrates the influence of acoustic
complexity variables on the effectiveness of adult auditory
training programs, identifying key variables that are
associated with positive outcomes. Future research should
aim to incorporate a spectrum of acoustic complexities,
from the least complex for beginners to the most complex
for advanced learners, to provide a structured progression
that enhances foundational skills and prepares individuals
with hearing loss for real-world listening challenges. This
approach may ultimately improve speech perception,
communication skills, and overall satisfaction with
auditory training outcomes.
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ABSTRACT

Background: Noise pollution poses increasing concerns for health and learning, with parental knowledge
playing a critical role in managing noise levels in children’s home learning environments. Objective: This
study evaluates parents' perceptions and knowledge of noise pollution in their children's study spaces.
Method: A cross-sectional design was employed, and convenience sampling was used to select 144
Malaysian parents of school-aged children. A questionnaire was administered to assess their views on
noise sources and management practices in home learning environments. All data were analysed via
SPSS (Version 20). Results: While 87.5% of parents enforced sound-level rules, only 44.4% recognised
noise as a health risk, indicating limited awareness. Mann-Whitney U test showed no significant
difference in noise awareness between parents of different educational levels (p=0.247). Conclusion:
The findings reveal critical gaps in parental awareness regarding noise’s health impacts, highlighting the
need for educational programs to help parents create quieter, more supportive learning environments

for children.

INTRODUCTION

Noise pollution refers to any unwanted or intrusive sounds
within communities, including disturbances caused by
loud music or television from neighbours, nighttime traffic,
and outdated household appliances, while excluding
workplace-related or occupational noise exposure (Petric,
2022; Rusticus et al, 2023). It has emerged as a pressing
concern due to the profound impacts on human health and
overall well-being.

Noise pollution can significantly impair the learning
environment, whether in schools or at home (Abdullah et
al., 2021). It can be highly distracting, making it difficult for
students to focus on their studies (Bulunuz & Ozgiir, 2021).
This distraction can reduce concentration, lower
productivity, and ultimately hinder the learning process
(Shield & Dockrell, 2003; Diaco, 2014). The learning
environment encompasses physical, social, psychological,
and emotional factors that contribute to the educational
experience, whether in formal or informal settings
(Rusticus et al., 2023). A well-designed, positive learning
environment is crucial for promoting effective learning and
fostering personal development (Tavsanh et al., 2017).
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In Malaysia, traffic noise is the predominant source of
noise pollution, largely driven by the increasing number of
vehicles on the road (Isa et al., 2018). The persistent noise
from road traffic has had a considerable impact on
residential areas and their surroundings. Previous studies
found that none of the surveyed schools complied with the
World Health Organization’s (WHO) recommended noise
levels, which specify a maximum of 35 dB(A) for
unoccupied classrooms and 55 dB(A) for occupied
classrooms (Ismail et al., 2020; Nayan et al., 2022). These
findings underline the widespread issue of elevated noise
levels in educational settings across Malaysia, which may
negatively affect the learning environment.

Despite growing awareness of noise pollution as a critical
issue in home learning, many parents remain unaware of
its impact on children’s cognitive, emotional development
concentration, academic performance, and well-being
(Klate et al., 2013; Buchari & Matondang, 2017). Past
studies indicate that chronic exposure to household and
environmental noise disrupts memory and attention
processes, which are foundational to effective learning
(Chere & Kirkham, 2021; Dohmen et al., 2022). Though
parents may value noise reduction, few consistently apply
noise control measures at home (Bulunuz & Ozgiir (2021).
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Socioeconomic status, education, and cultural views shape
parents’ perceptions and actions regarding noise
pollution. Studies showed that higher-educated parents
tend to limit noise more effectively, thus reducing
children's exposure to loud sounds (Knobel & Lima, 2014;
Durisi¢ & Bunijevac, 2017). This indicates that parents have
a significant influence on their children's environment
whether at home or outside the home. Understanding this
dynamic is essential for addressing parental behaviours
and increasing awareness about noise pollution and its
effects.

This study examines parents’ awareness, perspectives, and
behaviours regarding household noise, highlighting their
critical role in fostering optimal learning conditions. By
assessing parents' knowledge of noise pollution within
Malaysian home learning environments, the study
explores sources of noise, parents' views on its impact on
children’s learning and well-being, and attitudes toward
noise management practices. It also compares noise
awareness among parents with different educational
backgrounds.

METHODOLOGY

This cross-sectional study assessed parents' knowledge
and opinions on noise in home learning environments.
Convenience sampling was used to select the participants
based on accessibility and proximity while adhering to
several inclusion and exclusion criteria. The inclusion and
exclusion criteria are designed to focus the study on a
specific population that is most relevant to the research
objectives. By selecting only parents of school-aged
children (7-17 years old) and requiring proficiency in
Malay, the study ensures it captures the experiences of a
demographic that reflects the cultural and linguistic
context of the research. Using the Malay language for the
guestionnaire avoids issues of misinterpretation or
translation errors, ensuring the responses are accurate
and meaningful.

Excluding non-primary caregivers further strengthens the
study’s validity by ensuring that responses come from
individuals who are directly involved in the child’s home
learning environment and responsible for managing noise.
Primary caregivers are more likely to have detailed
knowledge of and influence over the child’s surroundings,
making their input particularly valuable to the research.

A total of 144 parents meeting these criteria participated
in the study. The sample size was determined through
power calculations for adequate representation. The data
were collected using the translated version of the
"Pandangan ibu bapa mengenai bunyi dan pencemaran
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bunyi dalam persekitaran belajar" questionnaire by
Hazaha and Ismail (2022). The questionnaire consists of 36
questions across four sections: demographics information,
domestic noise (5 questions), external noise sources (4
questions), and parents’ knowledge of noise management
at home (15 questions).

Procedures

The data collection process spanned a two-month period.
All participants voluntarily completed the questionnaire
via a Google Form, which was distributed through social
media platforms including email, Facebook, and
WhatsApp. The first page of the form contained an
informed consent section, providing participants with
detailed information about the study. The participants
were required to read and electronically sign the consent
form before proceeding to the questionnaire. Clear
instructions were provided to guide them in accurately
completing the form. All data were analysed using the SPSS
software (Version 20).

RESULTS
Parents’ Demographic Characteristics

Table 1 summarises the demographic characteristics of the
parents who participated in this study. It provides a clear
breakdown of the demographic variables, specifically
focusing on gender, age, number of children, educational
background, and employment status. A vast majority of
the participants were female, accounting for 86.8% of the
sample while only 13.2% were male. Most parents fell into
the 46-55 age group (52.8%), followed by those aged 36-
45 (33.3%). Regarding the number of children, 34.7% of
parents had three children while 28.5% had five or more.
The educational background showed that 59.7% of parents
completed tertiary education while only 1.4% had primary
school education. Regarding employment, more than half
(51.4%) of the parents were employed in the government
sector, followed by those in the private sector (15.3%) and
self-employed (11.8%).

Table 1: Demographic Variables Regarding Parents

Variables Options n %
Gender Female 125 86.8
Male 19 13.2
Age 26-35 9 6.30
(Year)
36-45 48 33.3
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46-55 76 52.8
56-65 11 7.60
Number 1 13 9.00
of
children 2 12 8.30
3 50 34.7
4 28 19.4
>5 41 28.5
Educatio  Primary school 2 1.40
nal status
Secondary school 26 18.1
Diploma 30 20.8
Tertiary 86 59.7
education
Working  Self-employment 17 11.8
status
Government 74 51.4
sector
Private sector 22 15.3
Housewife 23 16.0
Other 8 5.60

Household Noise Management and Parental Perception
of Noise

Table 2 shows the participants’ responses to the general
information questions regarding household noise

management and parents' perception of noise.

Table 2: Household Noise and Parental Perception

Variables Options n %
Rule on sound level Yes 121 84.0
in the family No 23 16.0
None 23 16.0
I 22 15.3
Who sets the rules atMy partner 19 13.2
home My partner and 61 42.3
|
Kids, partner, 18 12.5
and |
Other 1 0.7
individuals

Obedience to Yes 117 81.3
household rules No 27 18.8
Child has own room Yes 131 91.0
No 13 9.0

Suitable study Yes 129 89.6
environment at No 15 10.4
home

"Noise disturbs but Agree 64 44.4
does not harm Undecided 16 11.1
health” Disagree 64  44.4

Table 2 outlines the household noise rules and parents'
awareness of noise impacts, pointing towards possible
gaps in understanding the health effects of noise pollution.
Most parents (84.0%) reported having sound-level rules
for family interactions while the others (16.0%) did not.
Nearly half of them (42.3%) established these rules jointly
with their partners and a vast majority (81.3%) indicated
that all family members adhered to these rules.
Additionally, 91.0% of parents said that their children had
a dedicated room and 89.6% ensured a suitable study
environment at home. However, the parents’ opinions on
the health impact of noise were mixed: 44.4% believed
noise "disturbs but does not harm", an equal 44.4%
disagreed, while 11.1% were undecided. This highlights a
possible knowledge gap on noise's health risks.

Parents’ Views on the Level and Causes of Noise at Home

Table 3 summarises the parents' perspectives on
household noise sources. Nearly half of them (46.5%)
reported noise issues while 53.5% did not. Children were
noted as occasional noise sources by 70.1% of parents,
with 6.9% indicating frequent disruptions. The most
bothersome noise was attributed to children (42.4%),
followed by televisions (TVs), computers, and other
devices (34.7%) and domestic appliances (20.2%). Only
2.8% of parents reported no disruptive noises.
Additionally, 36.8% of parents found household noise
somewhat distracting during activities like reading or
studying while 7.6% reported it as highly disruptive.

Table 3: Parents' Views on the Causes of Noise at Home

Variables Options n %

Problems caused Yes 67 46.5

by noise in the No 77 53.5

house

Proportion of noise Never 5 3.5

made by children  Rarely 28 19.4
Sometimes 101 70.1
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Often 10 6.9
Most annoying Noise made by 61 42.4
noise children

Refrigerator/air 6 4.2

conditioner

Washing 23 16.0

machine/

dishwasher

TV/computer/ 50 34.7

aquarium/clock

None 4 2.8
The extent to Not at all 1 26 18.1
which noisesat  Rarely 2 30 20.8
homedistract  gometimes 3 53 36.8
someon('a reading Often 4 24 16.7
or studying

A lot 5 11 7.6

Table 3 provides a clear overview of the sources of
household noise and its impact on daily activities,
underscoring the prevalence of child-related and domestic
appliance noise in the home environment.

Parents' Views on External Noise Sources

Table 4 summarises the parents' views on external noise
sources affecting their homes. Approximately half of them
(52.8%) reported issues with external noise, with traffic
noise being the most common source, impacting 66.7% of
parents. Neighbour noise (34.7%) and playground sounds
(15.3%) also contributed to external noise sources while
only 4.9% of parents noted no issues. When asked about
the most bothersome noise, 64.6% cited traffic, followed
by neighbour noise (22.9%) and playground noise (7.6%).
Regarding its effect on activities like reading or studying,
35.4% reported some distraction and 7.6% experienced
significant disruption.

Table 4: Parents' Views on External Noise Sources

Noise of children1l 7.60

in the playground

None 7 4.9
The extent to Not at all 1 22 15.3
which noises from Rarely 2 22 15.3
outside home Sometimes 3 52 35.4
distract someone Often 4 38 26.4
reading or A lot 5 11 7.6
studying

These findings highlight the significant impact of traffic
noise on families and the effect of neighbourhood
activities on the home environment, particularly in terms
of disrupting focus and concentration for activities like
reading and studying.

Parents' Views on Noise Management at Home

Table 5 highlights the parents' perspectives on noise
management for supporting children's learning at home.
Nearly a quarter (23.6%) of parents considered reducing
noise critically important while 42.4% deemed it
important. In reducing noise at home, 43.8% of parents
limit loud TVs and music, and 32.6% enforce speaking in
low tones. Although 71.5% noted that appliance sounds
like vacuums are "a little audible" during study time, 72.2%
said they "rarely" use them, indicating the awareness of
noise as a distraction to some extent. Additionally, 36.8%
of parents occasionally lower their voices when conversing
during study time, though most do not do this regularly.
Nevertheless, 73.6% enforced a no-loud-talking rule and
62.5% required others to stay quiet or whisper. Most
parents (59.7%) rarely permitted study sessions with music
or TVs while others (28.5%) perceived music to negatively
impact learning. 51.4% of parents believed that sounds like
TVs, radios, or appliances are considered noise that could
interfere with learning.

Table 5: Parents' Views on Noise Management at Home

Variables Options n %
Problems with Yes 76 52.8
outside noise No 68 47.2
Sources of externalTraffic noise 96 66.7
noise Noise from50 34.7

neighbours

Noise of children22 15.3

in the playground

None 7 4.90
Most annoying Traffic noise 93 64.6
external noise Noise from33 22.9

neighbours

International Journal of Allied Health Sciences, 8(5): 49-56

Variables Options n %
Importance of reducing A little 42 29.2
noise for children important
Important 61 42.4
Very important 34 23.6
Insignificant 7 4.9
Most disturbing noise  Noises inthe 35 24.3
house
Noises from 94 65.3
outside the
house
Noiseisnota 15 104
problem
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What do you do to deal Speak loudly to 4 2.8
with or reduce noise at be heard
home? Prefer low- 6 4.2
noise
appliances
Limit listening 63 43.8
to loud
TV/music
Speakinlow 47 32.6
tone
Do not do 19 13.2
much
Other 5 3.5
How audible are It is never 16 11.1
household appliances  heard
from child’s room? A little audible 103 71.5
It can be heard 25 17.4
easily
Frequency of using Never 26 18.1
appliances during study Rarely 104 72.2
time Sometimes 14  9.70
Often 0 0.00
How often are It is never 43 29.9
conversations/phone heard
calls heard in child’s A little audible 96 66.7
room? It can be heard 5 3.50
easily
Do you lower your tone Never 24 16.7
when talking in child’s  Rarely 51 35.4
room? Sometimes 53 36.8
Often 16 111
Rule against loud Yes 106 73.6
speaking in family No 38 26.4
communication
Rule for maintaining Yes 90 62.5
quiet while child studies No 54 37.5
Allow child to study with Never 31 21.5
music or TV on Rarely 8  59.7
Sometimes 25 17.4
Often 2 1.40
Studying at home with | strongly 4 2.80
music negatively affects disagree
learning | disagree 51 354
I'm undecided 34 23.6
| agree 41 28.5
| strongly agree 14 9.7
All kind of sounds from | strongly 3 2.1
appliances and disagree
conversations that can | disagree 36 25.0
be heard from the room |'m undecided 14 9.7

International Journal of Allied Health Sciences, 8(5): 49-56

while children are | agree 74 51.4

studying are considered | strongly agree 17 11.8
noise

These findings suggest that parents are generally aware of
the importance of managing household noise, although
the level of action taken varies. While most parents
recognise the disruptive nature of both internal and
external noise, there are differing opinions on how
significantly these noises affect learning, reflecting a need
for greater awareness and possibly stricter household
noise management strategies. A Spearman correlation
analysis was conducted to examine the relationship
between parental awareness of noise pollution and noise
mitigation behaviors. The results indicated no significant
relationship (p = 0.095, r = -0.140), with a weak negative
correlation suggesting that increased awareness does not
consistently translate into noise mitigation actions at
home.

Parents’ Noise Awareness Based on Education Level

A Shapiro-Wilk test was performed to evaluate data
normality, revealing a non-normal distribution (p< 0.05).
Thus, the Mann-Whitney U test was applied to compare
the groups based on education level (low vs. high). "Low
education" includes primary through secondary schooling
while "high education" encompasses diploma and tertiary
levels. The Mann-Whitney U test results indicate no
significant difference in awareness regarding the negative
effects of noise between parents with low and high
education levels (U=1832, p=0.247). Despite a slightly
higher mean rank in the high-education group (74.29)
compared to the low-education group (65.07), the p-value
(0.247) exceeds the conventional threshold of 0.05. This
suggests that the difference in awareness levels between
the two groups is not statistically significant, indicating
that parents across education levels may have similar
awareness of noise's negative effects.

DISCUSSION

This study assesses parents’ knowledge and perceptions of
noise pollution in the home learning environment. The
findings reveal that while most parents recognise the
importance of reducing noise, many are unaware of
specific sources and effects of noise pollution. Some
parents admitted to behaviours that contribute to noise
pollution, such as using household appliances or allowing
background noise from TVs or radios while their children
are studying as shown in Table 5. This result is consistent
with the findings of Bulunuz and Ozgiir (2021) who noted
that parents often exhibit noisy behaviours like loud
chatting or making phone calls even when their children
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are studying. However, many parents also reported taking
steps to create a quieter environment, indicating an
overall awareness of the need for noise reduction.

Despite awareness of the negative impacts of noise, a
noticeable gap persists between parental understanding
and the consistent implementation of noise reduction
strategies. Many parents acknowledge the harmful effects
of noise but rarely take consistent actions, such as
lowering their voices or avoiding noisy appliances during
study times. This disconnect between awareness and
behavior suggests that factors such as limited resources or
environmental constraints may hinder parents from
effectively managing noise. These findings emphasize the
need for further research to explore the barriers
influencing parental noise management behaviors. Future
studies involving larger and more diverse samples could
provide valuable insights and inform the development of
targeted interventions to bridge this gap. Addressing this
disconnect remains a critical area for future attention.

This study highlights that nearly half of parents experience
significant external noise disruptions, particularly from
traffic, neighbours, and playgrounds, which interfere with
home learning. To effectively mitigate external noise in
home learning environments, various acoustic strategies
should be recommended to parents such as soundproofing
windows and doors by installing double-glazed glass and
adding weather stripping, which can significantly reduce
incoming noise levels (Scannell et al., 2016; Gheller et al.,
2020). Noise levels could be reduced by approximately 4
dB(A), translating to a 40% decrease in acoustic energy by
installing sound barriers and planting dense vegetation
along roadsides (Sonnadara et al. (2009). Apart from that,
installing carpets and heavy curtains could provide further
noise reduction as these materials absorb and dampen
sound while curtains serve as barriers to outside noise
(Shield & Dockrell, 2003; Mealings, 2023). These measures
will foster an optimal acoustic environment, which is
beneficial for both homes and educational settings while
supporting a quieter, more focused learning atmosphere.
Parents can also establish dedicated study spaces in
quieter parts of the home, ideally away from external
noise sources.

Enhancing parental knowledge and offering practical
solutions can help create a more conducive learning
environment at home. This may include community
workshops, informational campaigns, and collaboration
with schools to ensure that parents are well-equipped to
support their children's educational needs effectively
(Purisi¢ & Bunijevac, 2017). The survey revealed an equal
split on the statement "Noise disturbs but does not harm
human health", with 64 parents (44.4%) agreeing, 64
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(44.4%) disagreeing, and 16 parents (11.1%) undecided.
The findings suggest a common misconception that while
noise can be annoying or disruptive, it does not have
lasting or serious health consequences. It reflects a limited
awareness of the noise risks which highlights the need for
broader public education on how "harmless" noise levels
can impact health and well-being over time (Klatte et al.,
2013; Tavsanli et al., 2017; Dohmen et al., 2022).

The Mann-Whitney U test revealed no significant
differences in noise-related health awareness between
parents with low and high education levels. Although
parents with higher education showed a slightly higher
mean rank in awareness, this difference is not statistically
significant. These findings contrast with earlier research by
Knobel and Lima (2014), which suggested that parents
with lower educational attainment were less concerned
about their children’s exposure to noise than those with
higher education levels. This discrepancy may indicate that
awareness of noise pollution’s health effects transcends
formal education, possibly influenced by community
awareness campaigns or media initiatives. However, it is
noteworthy to highlight that the sample size disparity
between the groups could influence the study's statistical
power and affect the generalisability of these findings. This
could affect the reliability and generalisability of the
findings, leading to greater variability and possibly not
representing the broader population of parents with lower
education levels (Slavin & Smith, 2009). Therefore, the
observed difference might reflect the specific sample
rather than a true population-wide phenomenon.

Based on the findings, several avenues for future research
are recommended. First, it is crucial to investigate the
unexpected result that parents with lower education levels
exhibit greater awareness regarding the negative effects of
noise. Qualitative studies could offer valuable insights into
the underlying factors driving this awareness. Additionally,
larger and more diverse studies are needed to validate and
further explore this phenomenon, ensuring that the
findings are representative of the broader population. Our
data did not capture the extent of joint decision-making
within households, which limits our ability to analyze this
relationship. Future research could explore this aspect, as
it may influence noise awareness and management
behaviors. Furthermore, future studies should examine
the long-term impact of noise pollution on children's
academic  performance, considering demographic
variables such as socioeconomic status, urban versus rural
environments, and age groups. This would provide a more
comprehensive understanding of how noise pollution
affects children's learning and development over time.

CONCLUSION
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The findings of the current study highlight significant gaps
in parental awareness of the health risks and cognitive
impacts of noise pollution. Many parents underestimate
noise’s harmful effects, as reflected in mixed perceptions
of its health impact and inconsistencies in noise
management practices. Efforts should prioritize educating
parents on the long-term effects of noise on cognitive and
emotional health, particularly in households without noise
management rules. Educational programs addressing
these gaps can equip parents with effective strategies for
managing household and external noise. Public policies
and collaborative efforts with authorities, such as the

Department of Environment should focus on
implementing  noise reduction measures  like
soundproofing and improving room acoustics. By

addressing these issues, parents can create quieter, more
supportive environments that enhance their children’s
focus and academic performance.
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ABSTRACT

Background: The SARS-CoV-2 virus that caused COVID-19 led to a global pandemic with widespread
impacts on economies, particularly the tourism sector. This study assesses COVID-19-related
knowledge, attitudes, and practices (KAP) among ecotourism operators in Kuala Tahan and Kuala
Gandah by exploring demographic factors influencing these variables. Methods: A cross-sectional
design was employed, surveying 96 ecotourism operators using a structured and validated KAP
questionnaire. The survey captured detailed demographic data and assessed COVID-19 knowledge,
awareness, and preventive practices. Results: Overall, respondents demonstrated high knowledge of
COVID-19 (mean score: 12.76, SD: 1.8) likely influenced by public health campaigns. Knowledge
scores were significantly associated with gender and education background (p<0.05). Attitude and
practice scores were also positively correlated with knowledge scores, showing mean scores of 4.20
(SD: 0.59) and 9.61 (SD: 0.91) respectively and there were weak positive correlations between KAP
variables (p<0.01). Conclusion:These findings highlight the importance of targeted, demographic-
specific education and the integration of technology to enhance health literacy and promote

adherence to COVID-19 prevention measures in rural communities.

INTRODUCTION

The novel coronavirus pandemic caused by the
widespread impacts of the SARS-Cov-2 virus has drastically
affected health, economics, and rural ecotourism
operators (Marinov & Todorova 2020). According to The
World Tourism Organization (UN Tourism 2020), the
pandemic led to a decline in tourist arrivals, the closure of
ecotourism destinations, and reduced activity in
associated businesses such as travel agencies, tours, and
hospitality. The World Economic Forum highlights how the
pandemic disrupted the tourism industry globally
particularly ecotourism, as it relies heavily on face-to-face
engagement and international mobility making it less
resilient to such shocks. This fragility was evident in the
closure of destinations, loss of income, and the challenge
of adapting to virtual or alternative tourism models (Al-
Khateeb, 2021). The decline in tourist numbers and rising
unemployment have significantly reduced both local and
international visits, leading to a marked decrease in
financial income for operators in the ecotourism sector.
This decline has been particularly severe in Malaysia,
where rural ecotourism areas have been hit hard due to
the pandemic's extensive reach and the resulting
movement control orders (MCO) that halted operations
completely (Hussin et al., 2022).Despite these challenges,
there is a notable lack of research specifically addressing
the impact of COVID-19 on rural ecotourism operators in
Pahang and Malaysia in general, as well as insufficient

* Corresponding author.
E-mail address: ariffink@iium.edu.my

International Journal of Allied Health Sciences, 8(5): 57-63

documentation of the effectiveness of countermeasures
implemented to mitigate the adverse effects of the
endemic on this sector. According to Yousufuddin (2024),
rural health systems are less equipped to manage
outbreaks due to lack of resources, trained personnel, and
facilities. Hence, the increasing influx of tourists to rural
ecotourism sites poses a significant threat of COVID-19
outbreaks, especially in areas where healthcare services
may be limited. Besides, a collaborative frameworks that
involve stakeholders from various disciplines, including
infectious disease experts and tourism professionals are
essential for controlling and managing COVID-19
transmission in rural ecotourism areas such as Kuala Tahan
and Kuala Gandah. Engagement with health authorities,
local governments, and ecotourism operators in designing
health and safety protocols to mitigate transmission risks
and maintain economic viability is therefore highly
recommended (Go6ssling et al., 2020).

Hence, implementing effective surveillance and disease
control measures is crucial for monitoring and managing
health and well-being in these vulnerable populations
(Suttiporn et al., 2021; Piyoosh et al., 2022). Conducting a
KAP assessment in this context is crucial within the rural
ecotourism operators in Malaysia’s tourism sector
particularly in Pahang as these communities face increased
vulnerability to COVID-19 outbreaks due to limited
healthcare resources and a high influx of tourists (Naz et
al,, 2022). This study aim to assess the knowledge,
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attitudes, and Practices (KAP) related to COVID-19
transmission and preventive measures among ecotourism
operators in Kuala Tahan and Kuala Gandah, Pahang and
to identify how socio-demographic factors such as age,
gender, and education level influence these variables.

MATERIALS AND METHODS

Study Design and Setting

This cross-sectional study targeted ecotourism operators
and their employees specifically in Kuala Tahan and Kuala
Gandah, Pahang. A convenience sampling was employed
to select participants based on their availability and
willingness to participate and snowball sampling was used
to identify additional participants through referrals from
initial respondents.

Ethics

This study was conducted upon ethical approval that was
granted by the Kulliyyah Postgraduate and Research
Committee (KPGRC) of the Kulliyyah of Allied Health
Sciences, [IlUM Kuantan Campus (Reference no:
IUM/310/14/11/2) to ensure minimal risks and benefits
for human subjects. In addition, the study also received
ethical clearance from the IIUM Research Ethics
Committee (Reference no: IREC-2023 199).

Tools

The survey was conducted from February to March 2024,
used a questionnaire adapted from Kaderi et al. (2024) and
translated into English and Bahasa Melayu. The content
was based on Conceptual Framework Figure 1 which
outlines the key variables influencing KAP towards COVID-
19 and preventive measures. The survey was administered
through face-to-face interviews to ensure clarity and to
allow the interviewer to provide explanations if any
questions were unclear. The questionnaire included six
sociodemographic items and 34 KAP items to assess
COVID-19 knowledge, attitudes, and practices. The scoring
system for the attitude items was a likert scale on a scale
from "strongly disagree" (1) to "strongly agree" (5).
However, the scoring system for knowledge items and
practice items were dichotomous scale; "yes" and "no".
Inclusion criteria required participants to work at least 12
hours per week in ecotourism within the Kuantan District
and be proficient in English or Malay. Exclusion criteria
included premises not directly related to ecotourism. A
pilot study with 30 respondents from the Royale Chulan
Cherating staff evaluated the questionnaire's clarity,
reliability, and validity. Data from the pilot study were
analyzed using SPSS Version 26.0 to assess internal
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consistency with Cronbach’s alpha. The results showed
alpha coefficients of 0.866, 0.960, and 0.825 for
knowledge, attitude, and practice items, respectively,
indicating good reliability. The study followed Roscoe's
(1975) sample size standards, suggesting 30 to 500
respondents to balance statistical significance and avoid
errors.

Knowledge

e Transmission Routes
(Understanding of how

Demographic characteristics:

Age
Gender

Education level

Position

Minimum working hours
Income

COVID-19 spreads, including
airborne transmission, surface
contamination, and close
contact)

Preventive Measures
(Knowledge vaccination,
mask-wearing, hand hygiene,
and social distancing)

Practice

e Adherence to Guidelines
(Implementation of
recommended preventive
measures, such as wearing
masks, maintaining social
distance, and practicing
hand hygiene)

e Crisis Preparedness
(Awareness and adoption of
emergency response plans
and health protocols)

Attitude

e Perceived Risk

(Individual perception, beliefs
and sentiments on the severity
and susceptibility to COVID-
19)

Trust in Authorities
(Confidence in the information
and guidelines provided by
health authorities and
ecotourism management.)

Figure 1: Conceptual Framework of Knowledge, Attitude and
Practice of COVID-19 Transmission and Preventive Actions
Among Operators Of International Attraction Ecotourism Areas
In Rural Pahang

Analysis

Descriptive analysis was applied to the sociodemographic
data to provide a clear summary of the characteristics of
the respondents, such as age, gender, education level, and
occupation. To investigate potential associations between
demographic factors and KAP (knowledge, attitudes, and
practices) levels, non-parametric statistical tests were
utilized. The Mann-Whitney U test was used to compare
the KAP scores between two independent groups, such as
gender or educational background, to determine if there
were significant differences between these groups. For
assessing relationships between continuous variables, the
Spearman's rank correlation coefficient was employed, as
it is suitable for measuring the strength and direction of
relationships between variables. These statistical methods
allowed for a comprehensive analysis of the associations
and correlations within the study to provide insights into
how sociodemographic factors might influence the
knowledge, attitudes, and practices towards COVID-19
among ecotourism operators.
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RESULTS

A total of 96 ecotourism operators participated in the
study. Majority of the participants were male (65.6%),
aged between 21 to 30 years old (37.3%), obtained their
secondary education level (59.4%), working for more than
24 hours per week (55.2%) and earn within RM1001 to
RM3000 monthly (66.7%) (Table 1).

Table 1: Socio-demographic characteristics of the study
participants

Variables Frequency (n) Percentage (%)
Gender
Male 63 65.6
Female 33 34.4
Age
<20 4 4.2
21-30 32 33.3
31-40 26 27.1
41-50 22 22.9
51-60 9 9.4
61-70 3 3.1
Education Level
Primary 13 13.5
Secondary 57 59.4
Tertiary 26 27.1
Position
Employer 17 17.7
Employee 79 82.3
Min working hour/week
12-16 hours 28 29.2
17-21 hours 10 10.4
22-24 hours 5 5.20
>24 hours 53 55.2
Income
<RM1k 21 21.90
RM1.1-3k 64 66.70
RM3.1-5k 5 5.20
>RM5k 6 6.30

Table 2 provides descriptive data summarizing the levels of
knowledge, attitude, and practice (KAP) among
respondents regarding COVID-19, along with the
percentage distribution and mean scores.

Table 3 illustrates the knowledge levels categorized as
poor, moderate, and good among respondents, along with
the corresponding p-values to indicate statistical
significance. Result show that there are association
between gender and education level with p-value of 0.028
and 0.042 respectively proven by statistically significance
(p < 0.05).

Table 4 presents attitude levels of respondents. Most

respondents demonstrated a "good" attitude level across
all demographic categories.
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Table 2: The association between
and knowledge scores

sociodemographic variable

Category n % Mean score S.D
Knowledge
Level
Poor 15 15.6
Moderate 13 13.5 12.76 1.80
Good 68 70.8
Attitude
Level
Poor 1 1.0
Moderate 9 9.4 4.20 0.59
Good 86 89.6
Practice
Level
Poor 2 2.1
Moderate 8 8.3 9.61 0.91
Good 86 89.6

n = number of respondents, % = percentage of respondents, S.D =
standard deviations

Table 3: The knowledge level and association between
sociodemographic variable and knowledge score

Categories Knowledge level p-
value
Poor Moderate Good
Gender
Male 13 11 39 0.028
Female 2 2 29
Age
<20 2 1 1 0.129
21-30 4 3 25
31-40 1 5 20
41-50 3 2 17
51-60 3 2 4
61-70 2 0 1
Education Level
Primary 5 2 6
Secondary 7 8 42 0.042
Tertiary 3 3 20
Job Category
Employer 5 2 10 0.089
Employee 10 11 58
Mini working hours
per week
12-16 hours 5 2 21 0.658
17-21 hours 2 2 6
22-24 hours 1 1 3
> 24 hours 7 8 38
Income
< RM1000 7 2 12 0.066
RM1001-RM3000 5 10 49
RM3001-RM5000 1 0 4
> RM5000 2 1 3

Table 5 presents practice levels among all the respondents
and only age has a statistically significant association with
practice levels.
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Table 4: The attitude level and association between sociodemographic variable and knowledge score

Categories Attitude level p-value
Poor Moderate Good
Gender
Male 1 6 56 0.055
Female 0 3 30
Age
<20 0 1 3 0.141
21-30 0 3 29
31-40 1 3 22
41-50 0 2 20
51-60 0 0 9
61-70 0 0 3
Education Level
Primary 0 2 11 0.506
Secondary 1 6 50
Tertiary 0 1 25
Job Category 0.640
Employer 0 2 15
Employee 7 71
Mini working hours per week
12-16 hours 0 1 27 0.919
17-21 hours 1 2 7
22-24 hours 0 0 5
> 24 hours 0 6 47
Income
< RM1000 0 1 20 0.574
RM1001-RM3000 1 8 55
RM3001-RM5000 0 0 5
> RM5000 0 0 6
Table 5: The association between sociodemographic variable and practice scores
Categories Practice level p-value
Poor Moderate Good
Gender
Male 1 5 57 0.837
Female 1 3 29
Age
<20 0 2 2 0.003
21-30 1 2 29
31-40 0 2 24
41-50 1 0 21
51-60 0 1 8
61-70 0 1 2
Education Level
Primary 1 0 12 0.10
Secondary 1 7 49
Tertiary 0 1 25
Job Category
Employer 0 2 15 0.704
Employee 2 6 71
Mini working hours per week
12-16 hours 2 4 22 0.409
17-21 hours 0 2 8
22-24 hours 0 0 5
> 24 hours 0 2 51
Income
< RM1000 0 2 19 0.820
RM1001-RM3000 2 5 57
RM3001-RM5000 0 1 4
> RM5000 0 0 6
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As shown in Table 6, results of the correlation analysis
indicated that there is a weak positive correlation between
knowledge and attitude scores (r = 0.260, p=0.01),
knowledge and practice scores (r = 0.267, p=0.009),
attitude and practice scores (r = 0.325, p=0.001).

Table 6 : Correlation between Knowledge, Attitude and Practice
Scores

Variable Correlation p-value
Coefficient, r
Knowledge-Attitude 0.260 0.01
Knowledge-Practice 0.267 0.009
Attitude-Practice 0.325 0.001

*Correlation is significant at 0.01 level (2-tailed)
DISCUSSION

The study reveals a statistically significant association
between knowledge scores and gender with a p-value of
0.028, whereby female have better knowledge scores
compared to males. This aligns with broader research
indicating gender differences in COVID-19 knowledge,
where women often show higher awareness and
knowledge levels about the virus than men (Loleka &
Ogawa 2022; Tan et al., 2022). In many settings, women
are more likely to be involved in housekeeping and facility
management. These roles may require them to stay
informed about health and hygiene practices to maintain
a safe and clean environment, thereby increasing their
knowledge about COVID-19 (Mclnnes et al., 2020). Hence,
understanding these gender-based disparities is crucial for
tailoring public health interventions to ensure both men
and women are equally informed and capable of adopting
preventive measures.

Furthermore, the association between education level and
knowledge scores is also statistically significant with a p-
value of 0.042. This indicates that individuals with higher
educational attainment tend to have better knowledge
about COVID-19. A study conducted by Tao et al (2023)
informs that high health literacy is associated with better
understanding of COVID-19 symptoms and preventive
behaviour. These findings emphasize that enhancing
access to education and health literacy can play a critical
role in improving public health outcomes during
epidemics. Besides, the significant association between
practice scores and age groups indicated by a p-value of
0.003 highlights the differences in how individuals across
various age categories adopt preventive measures against
the virus. Younger individuals are often more proficient in
leveraging digital platforms and social media to gather
information which can influence their adherence to
preventive practices during public health crises like COVID-
19 (Hauer & Sood, 2020).
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The results imply that individual knowledge about COVID-
19 seems to enhance their attitudes towards the disease
transmission and preventive measures. This is consistent
with the Knowledge-Attitude-Practice (KAP) model which
emphasizes that accurate health-related knowledge can
foster positive attitudes and drive adherence to preventive
behaviors. For instance, a study by Zhong et al. (2020)
found that Chinese residents with higher knowledge levels
exhibited more proactive attitudes and better compliance
with COVID-19 prevention guidelines, such as social
distancing and mask-wearing. In addition, similar
observations were also reported on acceptance and
compliance to vaccination programs (Liu et al., 2022). The
current study demonstrates a positive correlation
between knowledge and practice regarding COVID-19
preventive measures. Similar findings were observed in a
study by Srichan et al. (2020) which assessed knowledge,
attitudes, and practices (KAP) among the Thai population
during the COVID-19 pandemic showed that individuals
with better knowledge were more likely to adopt
preventive measures such as wearing masks and frequent
handwashing. This highlights the critical role of health
education in fostering better practices in disease
prevention. Moreover, the correlation between attitude
and practice in public health studies has been proven
showing that positive attitudes often lead to better health
practices (Jenny et al., 2022). For example, a study among
university students in Pakistan found a significant positive
correlation between attitude and preventive behaviors
toward COVID-19 with individuals that have positive
attitudes being more likely to adopt recommended
preventive measures such as handwashing, wearing
masks, and social distancing (Rehman et al., 2021). Similar
association was also reported elsewhere (Wassif & Ahmed
2022)

CONCLUSION

This study highlights the significant role of knowledge,
attitudes, and practices (KAP) in controlling and preventing
COVID-19 among ecotourism operators. The findings
demonstrate a high level of knowledge and positive
attitudes toward COVID-19 preventive measures,
reflecting the effectiveness of public health interventions
and education campaigns by health authorities and
tourism organizations. However, socioeconomic factors
such as educational background remain critical for
enhancing compliance with recommended practices. Thus,
continued engagement between health authorities and
the ecotourism community is vital for maintaining and
improving preventive behaviors. Investing in targeted
education programs tailored to the specific needs of
ecotourism operators can further enhance their ability to
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adapt to any evolving health challenges and ensure that
the ecotourism sector remains resilient to future public
health crises while promoting safer tourism practices in
Malaysia. However, the study’s findings are limited by a
small sample size due to the absence of precise data on
ecotourism premises in Pahang hence restricting the
broader applicability of the results. This limited sample
may not fully capture the diverse demographics and
behaviors within Pahang’s ecotourism sector or similar
regions. In this context, the results reflect only a subset of
surveyed operators as they may not represent the entire
ecotourism sector.
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ABSTRACT

Background: This study investigates the prevalence and factors contributing to chronic and acute
fatigue, as well as intershift recovery among healthcare workers in a private hospital in Kuantan,
Malaysia. Methods: Using a cross-sectional design, data were collected from 182 healthcare
professionals through a structured questionnaire, including the Occupational Fatigue Exhaustion
Recovery (OFER) Scale. Results: Results indicate that a significant proportion of participants
experience moderate to high levels of chronic fatigue and low to moderate acute fatigue, with
intershift recovery also rated similarly. Key sociodemographic factors such as age, gender, job
profession, and sleep quality were found to significantly influence fatigue levels. Notably, younger
healthcare workers reported higher chronic fatigue, while female workers exhibited greater acute
fatigue compared to males. Conclusion: The findings highlight the urgent need for effective fatigue
management strategies within healthcare settings to enhance worker well-being and patient safety.
This research provides valuable insights into the challenges faced by healthcare workers in Malaysia

and underscores the importance of addressing fatigue-related issues in the healthcare sector.

INTRODUCTION

Healthcare workers, including doctors and nurses, face
immense mental and physical stress, leading to high
fatigue levels. Research indicates that over half of
Emergency Medical Services (EMS) personnel report
fatigue during shifts, increasing the risk of work-related
incidents (Patterson et al.,, 2014). Factors such as
inadequate social support, age, and irregular shift
schedules contribute to this issue. In Malaysia, night shifts
and on-call duties have been linked to severe
consequences like needlestick injuries and prescription
errors. Despite its importance for patient safety, research
on fatigue management in Malaysia is limited. This study
aims to assess chronic and acute fatigue levels among
healthcare workers at a private hospital in Kuantan.

MATERIALS AND METHODS

Study Design

A cross-sectional study was conducted among healthcare
workers at a private hospital in Pahang. Data were
collected using a structured survey with questionnaires
distributed to participants across various departments,
including clinical and administrative staff.

Sample Size Calculation

The sample size was determined using Charan and Biswas'
(2013) formula, targeting a 95% confidence level and 5%
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precision, with a prevalence estimate of p = 0.887 from
Abdalgeleel et al. (2023). Considering a 10% dropout rate,
the final required sample size was 182 participants.

Sampling Method

Participants were selected through non-random
convenience sampling based on their accessibility and
availability (Etikan et al., 2016). This approach allowed for
the efficient recruitment of healthcare workers from
various departments.

Data Collection Instrument

The self-administered questionnaire comprised two main
sections:

1. Sociodemographic  Characteristics: This  section
assessed factors such as job profession, department,
gender, age, education level, marital status, work
experience, sleep issues, average sleep hours, exercise
frequency, meal frequency, shift details, health
conditions, and body mass index (BMI).

2. Occupational Fatigue Exhaustion Recovery (OFER)
Scale: Adapted from Winwood et al. (2005), the OFER
scale evaluates three dimensions of fatigue: chronic
fatigue (Items 1-5), acute fatigue (ltems 6-10), and
inter-shift recovery (ltems 11-15). Responses are
measured on a 7-point Likert scale ranging from 0
(strongly disagree) to 6 (strongly agree). The OFER
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scale demonstrated strong reliability with Cronbach’s
alpha coefficients ranging from 0.83 to 0.89.

PILOT STUDY

A pilot study involving 36 healthcare workers was
conducted to assess the validity and reliability of the
guestionnaire using Cronbach’s alpha. The subscales of the
OFER scale showed acceptable to good reliability
(Cronbach’s alpha between 0.70 and 0.89) show in Table
1, confirming the instrument's suitability for the main
study. This revised methods provides clearer organisation
and detail while ensuring that all critical information is
retained.

Table 1: Cronbach’s Alpha for all variables tested

Cronbach’s

Items Cronbach’s Alpha n of

Alpha Based on items

Standardised
Items
Chronic 0.866 0.868 5
Fatigue
Acute 0.731 0.728 5
Fatigue
Inter-shift 0.710 0.730 5
Recovery
RESULTS

Sociodemographic Characteristics

Sociodemographic data were collected from 182
respondents, focusing on factors such as age, gender,
department, job profession, education level, marital
status, work experience, sleep issues, sleep hours, exercise
frequency, general health, meals per day, shift work, and
BMI. Key findings are summarised in Table 2.

The sample was predominantly female (79.1%), with males
comprising 20.9%. Most participants held clinical roles
(67.7%), while administrative and operations staff
represented 15.9%. Nursing staff accounted for 47.3%,
followed by allied health professionals at 25.3%. The
majority were 30-40 years old (42.9%), and over half of the
healthcare workers had a diploma (52.7%).

Regarding marital status, 69.2% were married, 67.0% had
over five years of work experience. Most participants had
no sleep problems (77.5%) and an average of five hours of
sleep per night (57.7%). Among healthcare workers, 47.8%
reported exercising 1-3 times per week, and 53.3%
reported consuming three meals daily. The majority
(83.5%) worked shifts of less than 12 hours, and 54.9% had
a body mass index (BMI) within the normal range.
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Table 2: Sociodemographic characteristics of healthcare

workers
Sociodemographic Frequency Percentage (%)
Characteristics (n)
Department
Clinical 123 67.6
Clinical Support 30 16.5
Non-Clinical 29 15.9
Job Profession
Nursing 86 47.3
Allied Health 46 25.3
Administration and 50 27.5
Operations
Gender
Male 38 20.9
Female 144 79.1
Age
<30 Years Old 77 42.3
30-40 Years Old 78 42.9
>40 Years Old 27 14.8
Educational Level
Higher Secondary 32 17.6
School
Diploma 96 52.7
Degree 34 18.7
Postgraduate 20 11.0
Marital Status
Married 126 69.2
Single/Divorce/Widow 56 30.8
Years of Working
Experience
>6 Months - <1 Year 17 9.3
1-5 Years 43 23.6
>5 Years 122 67.0
Sleep Problems
Yes 41 22.5
No 141 77.5
Sleep Hours Per Day
5 Hours 105 57.7
More than 7 Hours 76 41.8
Less than 3 Hours 1 0.5
Exercise Frequency in a
Week
Never 77 42.3
1-3 Times Per Week 87 47.8
More than 3 Times Per 18 9.9
Week
Meals Per Day
1 3 1.6
2 68 37.4
3 97 53.3
4 11 6.0
5 3 1.6
Common Shift Length
Less than 12 Hours 152 83.5
More than 12 Hours 30 16.5
General Health
Good 143 67.6
Excellent 42 23.1
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Fair/Poor 17 9.3
Body Mass Index (BMI)

Underweight 0 0.0

Normal 100 54.9

Overweight 62 34.1

Obese 20 11.0

Note: Highlighted in bold is the highest frequency of the
sociodemographic characteristics recorded

Occupational-Related Fatigue Levels
Chronic Fatigue

In assessing chronic fatigue (Table 3), approximately 39%
of respondents expressed neutrality regarding feelings of
being "at the end of my rope" with work. Neutral responses
were also prevalent for statements such as "/ often dread
waking up to another day of work" (35.2%) and "Too much

is expected of me at work" (32.4%).
Acute Fatigue

For acute fatigue (Table 4), 26.9% agreed with the
statement, "After a typical work period | have little energy
left" while 28.6% somewhat agreed with "I usually feel
exhausted when | get home from work" Neutral responses
dominated for other items, including "My work drains my
energy completely every day" (29.7%).

Intershift Recovery
Intershift recovery (Table 5) responses showed a trend

towards neutrality: 34.1% felt neutral about lacking
recovery time, and 36.8% felt refreshed for the next shift.

Table 3: Distribution of responses on chronic fatigue statements among healthcare workers

Statements Strongly  Disagree Somewhat Neutral Somewhat Agree Strongly

Disagree (%) Disagree (%) Agree (%) Agree
(%) (%) (%) (%)

| often feel ‘at the end of 16(8.8) 17(9.3) 8(4.4) 71(39.0) 44(24.2) 17(9.3) 9(4.9)

my rope’ with my work

| often dread waking up to  20(11.0) 27(14.8) 9(4.9) 64(35.2) 31(17.0) 20(11.0) 11(6.0)

another day

of my work.

| often wonder how long | 14(7.7) 15(8.2) 11(6.0) 59(32.4) 46(25.3) 27(14.8) 10(5.5)

can keep going at my

work.

| feel that most of the time 9(4.9) 23(12.6) 9(4.9) 58(31.9) 37(20.3) 36(19.8) 10(5.5)

I’m “living to work”.

Too much is expected of 8(4.4) 14(7.7) 13(7.1) 59(32.4) 41(22.5) 36(19.8) 11(6.0)

me at work.

Note: Highlighted in bold is the highest frequency recorded

Table 4: Distribution of responses on acute fatigue statements among healthcare workers

Statements Strongly  Disagree Somewhat Neutral Somewhat Agree Strongly
Disagree (%) Disagree (%) Agree (%) Agree

(%) (%) (%) (%)

After a typical work period 6(3.3) 14(7.7) 17(9.3) 46(25.3) 35(19.2) 49(26.9) 15(8.2)

I have little energy left

I usually feel exhausted 6(3.3) 9(4.9) 11(6.0) 40(22.0) 52(28.6) 38(20.9) 26(14.3)

when | get home from

work

My work drains my energy 10(5.5) 22(12.1) 18(9.9) 54(29.7) 37(20.3) 21(11.5) 20(11.0)

completely every day.

I usually have lots of 15(8.2) 37(20.3) 48(26.4) 64(35.2) 9(4.9) 6(3.3) 3(1.6)

energy to give my family

or friends.

I usually have plenty of 12(6.6) 33(18.1) 49(26.9) 57(31.3) 16(8.8) 10(5.5) 5(2.7)

energy left for my hobbies

and other activities after |

finish work.

Note: Highlighted in bold is the highest frequency recorded

International Journal of Allied Health Sciences, 8(5): 64-73 66



Table 5: Distribution of responses on intershift recovery statements among healthcare workers

Statements Strongly Disagree Somewhat Neutral Somewhat Agree Strongly

Disagree (%) Disagree (%) Agree (%) Agree
(%) (%) (%) (%)

I never have enough time 13(7.1) 20(11.0) 43(23.6) 62(34.1) 15(8.2) 23(12.6) 6(3.3)

between work shifts to

recover my energy

completely

Even if I'm tired from one 9(4.9) 7(3.8) 7(3.8) 67(36.8) 58(31.9) 26(14.3) 8(4.4)

shift, I’'m usually

refreshed by the start of

the next shift.

I rarely recover my 7(3.8) 20(11.0) 46(25.3) 68(37.4) 19(10.4) 17(9.3) 5(2.7)

strength fully between

work shifts.

Recovering from work 5(2.7) 11(6.0) 18(9.9) 73(40.1) 49(26.9) 22(12.2) 4(2.2)

shifts isn’t a problem for

me.

I’'m often still feeling 9(4.9) 28(15.4) 56(30.8) 57(31.3) 13(7.1) 13(7.1) 6(3.3)

fatigued from one shift by
the time | start a new
one.

Note: Highlighted in bold is the highest frequency recorded

Level of Chronic Fatigue, Acute Fatigue and Intershift
Recovery Among Healthcare Workers

Table 6 summarises the levels of fatigue and recovery

among healthcare workers:

a) Chronic Fatigue: Moderate to high levels were
reported by 38.5%.

b) Acute Fatigue: Low to moderate levels were observed
in 43.4%.

c) Intershift Recovery: Low to moderate recovery levels
were noted in 65.4%.

Table 6: Category of Occupational Fatigue Exhaustion/
Recovery scale among healthcare workers

Category Frequency (n) Percentage (%)
Chronic fatigue
Low 24 13.2
Low/Moderate 64 35.2
Moderate/High 70 38.5
High 24 13.2
Acute fatigue
Low 11 6.0
Low/Moderate 79 43.4
Moderate/High 78 429
High 14 7.7
Intershift recovery
Low 6 3.3
Low/Moderate 119 65.4
Moderate/High 49 26.9
High 8 4.4

Note: Highlighted in bold is the highest frequency recorded
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Correlation Between Chronic Fatigue, Acute Fatigue and
Intershift Recovery of Occupational-Related Fatigue
Among Healthcare Workers

Pearson correlation analysis revealed significant
relationships among chronic fatigue, acute fatigue, and
intershift recovery (Figures 1, 2, and 3):

a) A positive correlation between chronic and acute
fatigue (r=+0.553, p<0.001).

b) Negative correlations between chronic fatigue and
intershift recovery (r= -0.511, p<0.001) and between
acute fatigue and intershift recovery (r= -0.437,
p<0.001).

Associations with Sociodemographic Factors

Department

The Kruskal-Wallis test (Table 7) showed no significant
association between department types and chronic fatigue
scores (p=0.531). However, significant associations were
found for acute fatigue scores (p=0.034) and intershift
recovery scores (p=0.001), with post-hoc tests revealing
significant differences between clinical support and non-
clinical staff.

Post-hoc tests (Table 8) found significant associations for
acute fatigue scores between Clinical and Clinical Support
(p=0.014), and Clinical Support vs. Non-Clinical (p=0.035).
For intershift recovery scores, significant associations were
found between Clinical and Clinical Support (p<0.001), and
Clinical and Non-Clinical (p<0.001).

67



100.004 =] oo

o

o
o
oo o
oo
80.00 00000
oo
o o000 o o
] o 000 O
@ o006 O o o
o o [¢] [ 00 © 00
£ 60.004 o 00 o o
a oo o oo oo
= o oo oo -]
& co © 0000000 O
o o 00 o o
‘g o oo ©
€ 40,004 ] o o o
r-| o [+}
o o o
[+] o o
o o o0
o oo o
20,00 o
o o oo
[ ]
o o
[+]
o o
00 o o o

T T T T
00 2000 4000 60.00 8000

Acute_Percentage

Figure 1: Scatter plot of chronic fatigue and acute fatigue

T
100.00

100004 © ©
o
<] o
]
o oo
o o
8000 ooo
o o
o000
o o o000 o
L 00 00000 o
5 o ©c00 © <]
£ 6000 00 © o
e o o 000 ooo0
5 o 0000 (<]
a ©coo0 00000 O
o coo0 o
2 o oo o
S 4000 o o (-]
£ o o o o
o o o
o o
000
o o o o
20,00+ o
oo <]
o o
oo
o
o o
00 o o <]

T T T
00 20.00 4000 60.00 80.00

Intershift_Percentage

T
10000

(p=0.487). Allied Health professionals reported the highest

chronic fatigue levels.

Table 7: Association between different types of departments
with chronic fatigue, acute fatigue and intershift recovery

scores (n=182)

Variable Department n Median IQR  p-value
Clinical 123 53.33  26.67
Chronlc Clinical 30 56.67 13.33 0.531
fatigue Support
Non-Clinical 29 50.00 23.33
Clinical 123 53.33  20.00
ACL-Jte Clinical 30 4333  21.67 %0.034
fatigue Support
Non-Clinical 29 53.33 6.67
Intershift  Clinical 123 46.67 6.67
recovery
Clinical 30 55.00 17.50 **0.001
Support
Non-Clinical 29 50.00 6.67

* Significant in <0.05, ** Significant in <0.001

Table 8: Multiple comparison of acute fatigue and intershift
recovery score between different types of departments

Variable Departments p-value
- Clinical support 0.014

Acute Clinical Non-Clinical 0.548
fatigue score  Non-Clinical Clinical support 0.035
Intershift Clinical Clinical support **0.001
recovery Non-Clinical **0.001
score Non-Clinical Clinical support 0.530

Figure 2: Scatter plot of chronic fatigue and intershift * Significant in <0.05, ** Significant in <0.001
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Figure 3: Scatter plot of acute fatigue score and intershift

recovery score

Job profession

ANOVA results (Table 9) showed significant associations
between job profession and chronic fatigue (p=0.003) and
intershift recovery (p=0.034), but not acute fatigue

T
100.00
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Post-hoc analysis (Table 10) showed significant chronic
fatigue differences between Nursing and Allied Health
(p=0.037), and Allied Health versus Administration and
Operations (p=0.003), with Allied Health reporting greater
chronic fatigue. The lowest intershift recovery p-value was
Nursing versus Administration and Operations (p=0.054).

Table 10: Multiple comparison (Post Hoc) of chronic fatigue
and intershift recovery score between different types of job

profession
Variables Job professions p-value
Allied Health
Chronic Nursing Administration
fatigue and *0.037
score N - Op-eratlon
Administration Allied Health
and Operation
Allied Health
Intershift  Nursing Administration
recovery and Operation 1.000
score Administration Allied Health
and Operation
* Significant in <0.05
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Table 9: Association between different types of job profession with acute fatigue score (n=182)

Variable Job Profession n Mean SD p-value

Chronic fatigue Nursing 86 52.17 21.16

score Allied Health 46 62.10 20.36 %0.003
Administration and Operation 50 47.20 23.21

Acute fatigue Nursing 86 52.98 15.06

score Allied Health 46 50.65 19.21 0.487
Administration and Operation 50 49.87 12.97

Intershift Nursing 86 48.06 10.79

recovery score Allied Health 46 47.68 17.58 0.034
Administration and Operation 50 53.60 11.60

SD = standard deviation, ** Significant in <0.001

Table 11: Comparison of chronic fatigue, acute fatigue and intershift recovery score between gender of healthcare workers

(n=182)
Variable Male Female Mean
(n=38) (n=144) differences p-value
Mean SD Mean SD (95% Cl)
Chronic 49.56 18.51 54.31 22.95 -4.74 0.241
fatigue (-12.69,3.21)
Acute 46.84 17.24 52.78 15.06 -5.94 *0.038
Fatigue (-11.52,-0.35)
Intershift 52.11 9.25 48.79 14.01 3.31 0.170
Recovery (-1.43,8.05)

SD = standard deviation, * Significant in <0.05

Gender

Independent t-tests (Table 11) indicated a significant
association between gender and acute fatigue (p=0.038),
with females experiencing higher levels compared to
males.

Age

Significant differences (Table 12) were found across age
groups for chronic fatigue (p=0.001), acute fatigue (p=
0.021), and intershift recovery (p=0.022). Workers under
age 30 reported higher levels of chronic and acute fatigue.

Mann-Whitney post-hoc analysis indicated significant age-
related differences in fatigue levels (Table 13). For chronic
fatigue, significant pairs were: <30 vs. 30-40 vyears
(p=0.043), <30 vs. >40 years (p<0.001), and 30-40 vs. >40
years (p=0.020). For acute fatigue, a significant difference
was found between <30 and 30-40 years (p=0.011). In
intershift recovery, significant pairs were <30 vs. >40 years
(p=0.007) and 30-40 vs. >40 years (p=0.003).
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Table 12: Association between age with chronic fatigue, acute
fatigue and intershift recovery score

Variables Age n Median IQR p-value
<30 77 60.00 23.33

Chronic 30-40 78 50.99 17.50 *%0.001
fatigue >40 27 43.33 53.33
<30 77 56.67 16.67

Acute 30-40 78 50.00 14.17 *0.021
fatigue >40 27 50.00 23.33
Intershift <30 77 46.67 10.00

recovery 30-40 78 50.00 7.50 *0.022
>40 27 50.00 20.00

* Significant in <0.05, ** Significant in <0.001
Marital status
Marital status (Table 14) was significantly associated with

chronic fatigue (p=0.030), with single or divorced workers
reporting higher levels compared to married individuals.
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Table 13: Multiple comparison (Post Hoc) of chronic fatigue,
acute fatigue and intershift recovery score (Age)

Table 16: Association between general health with chronic
fatigue, acute fatigue and intershift recovery score (n=182)

Variable Ages p-value . General . p-
romie <30 3040 *0.043 Variables Health Median IQR value
fatioue >40 **0.001 Excellent 42 50.00 26.67
& 30-40 >40 *0.020 Chronic Good 123 53.33 23.33 *0.003
<30 30-40 *0.011  fatigue Poor/Fair 17 63.33 35.00 )
Acute >40 0.052
fatigue 30-40 >40 0.596 Excellent 42 50.00 20.83
Acute Good 123 53.33 16.67
. . *0.041
fatigue Poor/Fair 17 56.67 35.00
Inteshift <30 30-40 0.322
>40 **0.007 . Excellent 42 50.00  10.00
recovery 30-40 >40 *0.033 Intershift
. Good 123 50.00 10.00 *0.035
* Significant in <0.05, ** Significant in <0.001 recovery Poor/Fair 17 43.33 25.00
* Significant in <0.05
Table 14: Association between marital status with chronic fatigue, acute fatigue and intershift recovery score (n= 182)
. Single/Divorce/Widow Married
Variable (n=56) (95% Cl) p-value
Mean SD Mean SD
Chronic 58.63 20.08 50.95 22.67 7.68 *0.030
Fatigue (0.74, 14.62)
Acute 51.73 14.11 51.46 16.38 0.27 0.915
Fatigue (-4.71, 5.25)
Intershift 48.27 13.33 50.03 13.17 -1.75 0.410
recovery (-5.94, 2.44)

SD = standard deviation, * Significant in <0.05

Table 15: Comparison of chronic fatigue, acute fatigue and intershift recovery score regarding sleep problem of healthcare

workers (n=182)

Variable Yes No Mean
(n=41) (n=141) differences p-value
Mean SD Mean SD (95% Cl)
Chronic 64.63 16.49 50.02 22.51 14.61 **0.001
fatigue (7.14,22.08)
Acute 16.41 2.56 49.91 15.13 7.25 *0.009
Fatigue (1.85,12.65)
Intershift 44.15 9.85 51.04 13.68 -6.89 *0.003
Recovery (-11.42,-2.37)

Note. SD: standard deviation, CI: confidence interval, * Significant in <0.05, ** Significant in <0.001

Sleep problem

Significant associations (Table 15) were found for chronic
fatigue (p=0.001), acute fatigue (p=0.009), and intershift
recovery (p=0.003). Workers with sleep problems reported
higher chronic fatigue but lower acute fatigue.

General health

Statistically significant differences (Table 16) were found

for chronic fatigue (p=0.003), acute fatigue (p=0.041), and
intershift recovery (p=0.035), indicating that those in
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excellent health experienced lower fatigue levels.

Post-hoc Mann-Whitney tests (Table 17) found chronic
fatigue differences between excellent and fair/poor health
(p=0.001), and good and fair/poor (p=0.009). For acute
fatigue, significant pairs were excellent and good
(p=0.042), excellent and fair/poor (p=0.031). For intershift
recovery, significant differences were excellent and
fair/poor (p=0.014), good and fair/poor (p=0.036).
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Table 17: Multiple comparison (Post Hoc) of chronic fatigue,
acute fatigue and intershift recovery score (n= 182)

Variables General Health p-value
Excellent Good 0.098

. . Fair/Poor **0.001
Chronic fatigue Fair/Poor Good *0.009
Excellent Good *0.042

Acute faticue Fair/Poor *0.031
& Fair/fPoor  Good 0.227
Intershift Excellent Good 0.222
recover Fair/Poor *0.014
y Fair/Poor Good *0.036

* Significant in <0.05, ** Significant in <0.001
DISCUSSIONS

Level of Chronic Fatigue, Acute Fatigue, and Intershift
Recovery

The study conducted in a private hospital in Kuantan
indicates that healthcare workers experience moderate to
high levels of chronic and acute fatigue, accompanied by
low to moderate levels of intershift recovery. This pattern
aligns with findings from Alsayed et al. (2022) and Mohd
Fauzi et al. (2020), who reported similar fatigue levels
among healthcare professionals. Notably, chronic fatigue
levels surpassed acute fatigue, contrasting with previous
research indicating an inverse relationship (Alsayed et al.,
2022; Ismail et al., 2021).The elevated fatigue levels may
be due to inadequate intershift recovery, essential for
preventing fatigue accumulation. Contributing factors
include staffing, workload, psychosocial influences like
leadership and motivation, and personal factors such as
gender and health conditions. Research by Cai et al. (2023)
highlights the progression of untreated acute fatigue into
chronic fatigue, underscoring the need for effective
recovery protocols.

Correlation Between Chronic Fatigue, Acute Fatigue, and
Intershift Recovery

This study reveals insights into the relationship between
intershift recovery and fatigue among healthcare workers.
Moderate negative correlations between intershift
recovery and both chronic fatigue and acute fatigue
suggest that elevated fatigue levels hinder effective
recovery. This aligns with Alsayed et al. (2022),
emphasising the role of recovery in mitigating fatigue.
Additionally, the moderate positive correlation between
chronic and acute fatigue raises concerns about the
potential progression of acute fatigue into chronic fatigue
if not addressed promptly. This notion is supported by
previous research from Winwood et al. (2005), Sagherian
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et al. (2016), and Min et al. (2021), highlighting the
necessity for early intervention.

Work-Related Factors Associated with Chronic Fatigue,
Acute Fatigue, and Intershift Recovery

The study highlights that healthcare workers in clinical
departments experience significantly higher levels of acute
fatigue compared to those in support roles. Key factors
contributing to this include job stress, workload, and
patient-facing responsibilities, as noted by Han et al.
(2014). This finding aligns with Ross et al. (2021), who
observed greater fatigue levels among nurses than those
engaged in indirect care roles. Moreover, Allied health
professionals reported higher chronic fatigue than nurses
and non-clinical staff due to the physical demands
associated with patient handling. Clinical staff in high-
demand environments often face limited opportunities for
intershift recovery, exacerbating their fatigue levels.

Individual-Related Factors Associated with Chronic
Fatigue, Acute Fatigue, and Intershift Recovery

The study identifies significant associations between
occupational fatigue and factors such as age, sleep quality,
marital status, gender, and general health. Notably,
younger healthcare workers reported higher levels of
fatigue and poorer recovery compared to older colleagues,
suggesting they may be more susceptible to greater
physical workloads. Poor sleep quality emerged as a critical
factor among high-acuity staff working irregular hours who
experienced notably higher fatigue levels. Additionally,
single or divorced workers reported increased fatigue
while married women—especially those with family
responsibilities—faced heightened fatigue levels. Data
revealed that female workers generally reported more
acute fatigue than males; interestingly, those in excellent
health exhibited lower fatigue levels and better recovery
outcomes due to greater energy reserves to meet job
demands.

Limitations

This study acknowledges several methodological
considerations that require careful interpretation of the
findings. First, the sampling approach utilised a
convenience sampling method, which potentially
introduces selection bias. This non-probabilistic sampling
technique means participants were selected based on
accessibility rather than through a randomised process,
potentially limiting the sample's representativeness of the
broader healthcare worker population.

The questionnaire's administration exclusively in English
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might have presented significant language-related
challenges for participants from diverse linguistic
backgrounds. Non-native English speakers may have
experienced difficulties in fully comprehending complex
questions, potentially leading to misinterpretation of
survey items or incomplete responses. This linguistic
barrier could compromise the accuracy and depth of data
collected, particularly in a multicultural healthcare
environment.

Moreover, the sample composition reveals certain
variations in professional representation, which could
significantly influence the comprehensive understanding
of findings across different healthcare roles. Specifically,
the uneven distribution of participants from various
healthcare professions may introduce sampling bias,
potentially overemphasizing the perspectives of certain
job roles while understating others.

These methodological implications underscore the
importance of considering contextual factors when
interpreting the study's outcomes. Future research should
address these limitations by implementing more diverse
sampling strategies, providing multilingual survey options,
and ensuring a more balanced representation of
healthcare professionals.

CONCLUSION

This study highlights significant levels of chronic and acute
fatigue among healthcare workers at a private hospital in
Kuantan, with inadequate intershift recovery exacerbating
these issues. Factors such as job roles, age, gender, and
sleep quality were found to influence fatigue experiences,
with younger workers and females reporting higher levels
of fatigue. Addressing these challenges is crucial for
enhancing worker well-being and ensuring safe patient
care. Future research should explore the long-term

impacts of fatigue and recovery practices in this

population.

ACKNOWLEDGEMENT

This research was not funded by any grant.

REFERENCES

Abdalgeleel, S.A., Moneer, M.M., Refaee, A.S.et
al. Depression and fatigue among Egyptian health care
workers: cross-sectional survey.J Public Health
(Berl.) 32, 2153-2162 (2024).

https://doi.org/10.1007/s10389-023-01974-6
Alsayed, S. A., Abou Hashish, E. A., & Alshammari, F.
(2022). Occupational Fatigue and Associated Factors

International Journal of Allied Health Sciences, 8(5): 64-73

among Saudi Nurses Working 8-Hour Shifts at Public
Hospitals. SAGE Open Nursing, 8, 237796082210781.
https://doi.org/10.1177/23779608221078158

Cai, X,, Li, G., Feng, H., Wang, X., He, L., Luo, D, ... & Qiu, S.
(2023). Association of perceived stress with depression
among vaccinated healthcare workers during the sars-
cov-2 variant outbreak: the mediating role of
compassion fatigue. Psychiatry Investigation, 20(4),
307-314. https://doi.org/10.30773/pi.2022.0238

Charan, J., & Biswas, T. (2013). How to calculate sample
size for different study designs in medical research?
Indian Journal of Psychological Medicine, 35(2), 121.
https://doi.org/10.4103/0253-7176.116232

Etikan, i., Musa, S. A., & Alkassim, R. S. (2016). Comparison
of convenience sampling and purposive sampling.
American Journal of Theoretical and Applied Statistics,
5(1), 1. https://doi.org/10.11648/.ajtas.20160501.11

Han K, Trinkoff AM, Geiger-Brown J. Factors associated
with work-related fatigue and recovery in hospital
nurses working 12-hour shifts. Workplace Health Saf.
2014 Oct;62(10):409-14. doi: 10.3928/21650799-
20140826-01. Epub 2014 Sep 3. PMID: 25199168.

Ismail, K., Al-Masaeed, M., Alsababha, R., Alomari, A., &
Alqudah, M. (2021). An Investigation of Work-Related
Fatigue Levels and Related Factors among Emergency
Nurses: A Primary Quantitative Study. International
Journal of Research in Nursing, 12(1), 3-10.
https://doi.org/10.3844/ijrnsp.2021.3.10

Min, A., Hong, H. C., & Kim, Y. M. (2021). Work schedule
characteristics and occupational fatigue/recovery
among rotating-shift nurses: a cross-sectional study.
Journal of Nursing Management, 30(2), 463-472.
https://doi.org/10.1111/jonm.13511

Mohd Fauzi MF, Mohd Yusoff H, Mat Saruan NA, et al.
Fatigue and recovery among Malaysian doctors: the
role of work-related activities during non-work time.
BMJ Open 2020;10:e036849. doi: 10.1136/ bmjopen-
2020-036849

Patterson, P. D., Buysse, D. J., Weaver, M. D., Suffoletto, B.
P., McManigle, K. L., Callaway, C. W., & Yealy, D. M.
(2014). Emergency healthcare worker sleep, fatigue, &
alertness behaviour survey (SFAB): Development and
content validation of a survey tool. Accident; Analysis
and Prevention, 0, 399-411.
https://doi.org/10.1111/nhs.12777

Ross, A., Geiger-Brown, J., Yang, L., Flynn, S., Cox, R,
Wehrlen, L., & Lee, L. J. (2021). Acute and chronic
fatigue in nurses providing direct patient care and in
non-direct care69 roles: A cross-sectional analysis.
Nursing & Health Sciences, 23(3), 628-638.
https://doi.org/10.1111/nhs.12862

Sagherian, K., Clinton, M., Huijer, H. A., & Geiger-Brown, J.
(2016). Fatigue, work schedules, and perceived
performance in bedside care nurses. Workplace Health

72



&Amp; Safety, 65(7), 304-312.
https://doi.org/10.1177/2165079916665398
Winwood, P. C., Winefield, A. H., Dawson, D. &
Lushington, K. (2005). Development and Validation of a
Scale to Measure Work-Related Fatigue and Recovery:
The Occupational Fatigue Exhaustion/Recovery Scale
(OFER). Journal of Occupational and Environmental
Medicine, 47(6), 594-606.
https://www.jstor.org/stable/45009206

International Journal of Allied Health Sciences, 8(5): 64-73

73



ORIGINAL ARTICLE

Effects of Different Hijab Fabrics on Image Quality in Skull X-Ray using
Computed Radiography

Nuramisha Diana Tamson®, Igbal Jamaludin®?>"

1Department of Diagnostic Imaging and Radiotherapy, Kulliyyah of Allied Health Sciences, International Islamic University Malaysia, Pahang, Malaysia
2Integrated Omics Research Group (IORG), Kulliyyah of Allied Health Sciences, International Islamic University Malaysia, Pahang, Malaysia
3Children Health and Wellbeing Research Group, Kulliyyah of Allied Health Sciences, International Islamic University Malaysia, Pahang, Malaysia

Keywords:
image quality; skull x-ray; hijab;
computed radiography

INTRODUCTION

In medical imaging practice,

ABSTRACT

Background: Covering the aurahin Islam is considered a sign of respect, dignity, and privacy. In skull x-
ray examination, female patients often feel uncomfortable when being requested to remove their
hijab for skull x-ray examination. Therefore, this study aims to evaluate the effects on radiographic
image quality in PA (0°) skull xray examination when using different types of hijab
materials. Methods: This study is conducted by using the skull part of Kyoto Kagaku phantom, with
the help of immobilisation aids. The phantom is exposed without hijab at optimum exposure factor
that is used as a reference image and been compared with the image quality produced by the x-ray
examination using three different hijab materials. Each hijab materials (Premium Chiffon Georgette,
Premium Valencia Satin and Premium Cotton Rayon) then been exposed together with phantom using
three different exposure factors: low (61.5 kVp, 20 mAs), optimum (73 kVp, 10 mAs) and high (83 kVp,
5 mAs). Four experienced observers blindly graded the image quality using Visual Grading Analysis
(VGA). The results were analysed by using Kruskal-Wallis to find the effect of different hijab materials
on optimum exposure, while Friedman test was used to find any significant findings between
different hijab materials and three different exposure factors: low, optimum and high. Results: From
the Kruskal-Wallis test, the radiographic image quality of all three hijab materials produce no
significant difference when compared with skull x-ray image without hijab. Friedman test found only
hijab material of Premium Valencia Satin when exposed with 61.5 kVp 20 mAs (low), 73 kVp 10 mAs
(optimum) and 83 kVp 5 mAs (high) to be significant (p-value=0.022). Conclusion: It can be concluded
that Premium Chiffon Georgette and Premium Cotton Rayon are suitable to be used in skull x-ray
examination as they did not produce any notable artifacts on skull x-ray radiograph, while special
consideration must be made for patient wearing hijab material of Premium Valencia Satin that will
undergo skull x-ray examination.

hijab during the examination may lead to discomfort, as it
is considered part of the aurah, which should not be
different types of exposed to non- mahram individuals. The hijab may be

examinations require different patient preparation. removed in the presence of healthcare workers when the
Generally, some x-ray procedures involve the removal of patient is seeking treatment for relevant medical
clothing and materials from the region of interest (ROI) to conditions. However, privacy concerns might cause

avoid any presence of artifacts. Since the purpose of doing
skull examination is to help doctors to detect any injuries
of the bone surrounding the brain, therefore it is necessary
to remove hijab before undergoing the examination. The
presence of hijab material during skull X-ray examinations
needs special consideration, as it has the potential to
introduce artifacts into the radiographic image,
consequently degrading image quality. However, for
female Muslim patients, the prospect of removing the
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discomfort for patients and potentially hinder the care
they receive (Rehman et al., 2022). Due to that, not
emphasizing aurah in radiography may results in
dissatisfaction among female Muslim patients. However,
the act of removing the hijab to avoid artifacts for skull x-
ray can be considered as violating their privacy when it is
not well-informed. The presence of artifacts in radiographs
may impair image quality, obscure abnormalities and also
can mimic clinical features (Drost et al., 2008). An X-ray

74



artifact is an imperfection in image quality that can
obscure the intended subject, potentially leading to a
misdiagnosis if it is mistaken for a foreign body (Sheen,
2024). This can lead to misinterpretation due to the
hindered visualisation of the object of interest.

Nevertheless, only few studies have been conducted to
investigate the real effect of hijab materials on plain
radiographs and to show medical imaging acceptability. In
the study by Amran (2016) of jubah dress materials and
image quality on knee examination, it has been reported
that the radiographs are still deemed acceptable by
radiologists even though there is presence of artifacts on
the image. Additionally, Johari (2014) has noted in his
study that the presence of sport trousers leads to artifacts
on image although the images remain deemed acceptable.
Therefore, this study aims to tackle the issue of preserving
aurah for female Muslim in skull examination as discussed
above by evaluating the three different hijab materials
(Premium Chiffon Georgette, Premium Valencia Satin and
Premium Cotton Rayon) and its effect on radiographic
image quality.

MATERIALS AND METHODS

This study was conducted at the Diagnostic Imaging
Laboratory, Department of Diagnostic Imaging and
Radiotherapy (DDIR), Kulliyyah of Allied Health Sciences
(KAHS), International Islamic University Malaysia (11UM),
Bandar Indera Mahkota, Kuantan, Pahang by using a
Computed Radiography (CR) system.

Materials Used

The study was conducted by using a PBU-31 head phantom
that is available at the laboratory. The head phantom
mimics the features and characteristics of human tissue,
especially the head part, offering an accurate simulation
for experimental purposes. Images were evaluated by four
assessors: two academicians and two radiographers of
DDIR, KAHS, IIUM Kuantan by using Visual Grading Analysis
(VGA) score and analysed using SPSS test.

This study used three different types of hijabs that are
commonly used by people nowadays which were Premium
Chiffon Georgette, Premium Valencia Satin and Premium
Cotton Rayon. The reason these materials were chosen is
that they are widely popular among women for
contemporary fashion and daily wear.

International Journal of Allied Health Sciences, 8(5): 74-80

Image Acquisition

Head phantom was positioned in posteroanterior (PA)
position with the use of immobilisation devices to securely
hold it in place. The CR tube was positioned perpendicular
to the IR and directed to the head phantom by using a
horizontal beam, as shown in Figure 1. The procedure
started with control study (without hijab) with 73 kVp and
10 mAs which represents the optimum exposure settings
commonly employed in hospital practice. Each of the three
types of hijab materials; Chiffon (Figure 2), Cotton (Figure
3) and Satin (Figure 4), were then applied to the phantom.
Each material then was exposed with three different
kilovoltage peak (kVp) and milliampere-seconds (mAs).

Figure 1: Position of the Head PhantomWithout Hijab in
PA (0°) Skull Examination

'Figure 2: Head Phantom with Premium Chiffon
Georgette Hijab in PA (0°) Skull Examination

75



Figure 3: Head Phantom with Premium Cotton Rayon
Hijab in PA (0°) Skull Examination

Figure 4: Head Phantom with Premium Valencia Satin
Hijab in PA (0°) Skull Examination

Imaging Parameters

15% kVp rule was used to optimise the image quality of x-
ray. According to the rule, changing the kVp by 15% can
affect image contrast in a way that is comparable to
doubling or halving the mAs while keeping the exposure
same. This technique is needed to evaluate which
exposure factor is compatible with the materials.
According to McQuillen (2011), the 15% kVp rule is used
to adjust the kVp to correct for over or under penetration
in imaging. The rule states that reducing kVp by 15% can
improve image quality. Conversely, increasing kVp by 15%
can increase film density, similar to doubling the mAs.
Following this principle allows modifications to improve
contrast and ensure accurate visualisation of anatomical
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structures, particularly when contrast is insufficient
despite adequate density levels. Additionally, adhering to
this rule may reduce radiation exposure, as increasing
kVp often decreases required mAs, thereby minimizing
patient radiation absorption (Yaakob et al., 2007).

Image Processing

All images were processed by the image reader and
displayed on the monitor, after all the exposures were
completed. No image manipulation was performed at the
monitor. Each image was labelled and saved on the monitor
according to the material and exposure level (low kVp,
optimal, and high kVp) using a coding system. The initial
image was the control image, followed by chiffon, cotton,
and satin images. The images were saved in separate
folders in the computer system.

Radiographic image quality was evaluated by using VGA.
In the VGA study, the radiographic images were graded
by four assessors, two academicians and two
radiographers from DDIR, KAHS. The gradings took into
account how well-defined anatomical structures appear
in the image. The image criteria were taken from
European Guidelines for diagnostic images from
European Commission (European Commission, 1996). For
VGA study, image quality criteria were scored on a scoring
scale, involving observers for assessing images on a
display platform within a suitable environment, followed
by statistical analysis (Precht et al., 2019). In this study,
the VGA score for reference image was assumed to have
a neutral value which is equal to zero for all visualised
structures. The reference image was used as a control
study which the observer will visually compare the target
structure in the test images with the reference image to
determine whether they meet specified criteria (Ludewig
et al., 2010). There was a total of 10 images including
reference images. The score given by the observers were
calculated using the equation from the study of
Kheddache et al. (2004).

RESULTS

Comparison Of the Radiographic Image Quality Between
Three Different Types Of Hijab Materials For Optimum
Exposure Factor

Table 1 shows the VGA score obtained from each criterion
at optimum exposure; 73 kVp and 10 mAs by all hijab
materials. The VGA scores for all materials were slightly
lower than the reference image, indicating that the
visualisation of the temporal bone was poorer when
wearing a hijab. Moreover, both Premium Chiffon
Georgette and Premium Valencia Satin have the same
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VGA score of -0.0833 for the visualisation of the floor of
the sella which indicates a decrease in image quality as
the VGA score was slightly inferior to the reference image.
Meanwhile for Premium Chiffon Georgette showed a
decrease in visualisation of outer and inner lamina of
cranial vault while the other two hijab materials
maintained the same image quality as reference image,
with VGA scores of 0.

Table 1: The VGA criteria and score obtained at
optimum exposure for Premium Chiffon Georgette,
Premium Cotton Rayon and Premium Valencia Satin
compared to reference image

VGA Scores
No Criteria Premium Premium Premium
Chiffon Cotton Valencia
Georgette Rayon Satin
1 Visually sharp
reproduction of
the outer and -0.0833 0 0
inner lamina of
the cranial vault
2 Visually sharp
reproduction of
the floor of the -0.0833 0 -0.0833
sella
3 Visually sharp
reproduction of
the apex of the  -0.1667 -0.25 -0.1667

petrous
temporal bone
Optimum exposure factor of 73 kVp, 10 mAs

VGA Score for Premium Chiffon Georgette At Different
Tube Potentials For PA (0°) Skull X-Ray Examination

Table 2 shows that low exposure factor results in better
image quality for Premium Chiffon Georgette across all
criteria. This indicates that the image is slightly better
than the reference image compared to other exposure
factors. Meanwhile 73 kVp with 10 mAs and 83 kVp with
5 mAs have lower VGA scores which indicate poor
visualisations for all listed criteria when exposed with
Premium Chiffon Georgette hijab. It results in
overexposed images with reduced contrast and detail
across the listed criteria.

VGA Score for Premium Cotton Rayon at Different Tube
Potentials Energy For PA (0°) Skull X-Ray Examination

Table 3 shows that 61.5 kVp with 20 mAs have an increase
in VGA score when compared to reference image. The
VGA score for visualisation of floor of the sella was more
than 0 indicating superior radiographic image quality
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compared to images taken at 73 kVp and 83 kVp. At 73
kVp and 20 mAs, the image was slightly inferior for
visualizing the apex of the petrous temporal bone, with a
VGA score of - 0.25, while the visualisation of other
structures remains similar to the reference image, with
VGA scores of 0. Meanwhile, high exposure factor (83 kVp
and 5 mAs) gives negative results with VGA score less than
0 for visualisation of all listed structures.

Table 2: The VGA criteria and score obtained by
Premium Chiffon Georgette with varying exposure
factors compared to the reference image of PA Skull (0°)
projection

VGA for Premium Chiffon

o Georgette
No Criteria 61.5kVp, 73kVp, 83 kVp,
20 mAs 10 mAs 5 mAs
1 Visually sharp
reproduction of
the outer and  +0.0833 -0.0833 -0.25
inner lamina of
the cranial vault
2 Visually sharp
reproduction of +0.1667 -0.0833 0.25
the floor of the
sella
3 Visually sharp
reproduction of
the apex of the  +0.0833 -0.1667 -0.3333

petrous
temporal bone

Table 3: The VGA criteria and score obtained by Premium
Cotton Rayon with varying exposure factors compared to the
reference image of PA Skull (0°) projection

VGA for Premium Cotton Rayon
61.5kVp, 73kVp, 83 kVp,
20 mAs 10 mAs 5 mAs

No Criteria

1 Visually sharp
reproduction of
the outer and 0 0
inner lamina of
the cranial vault

2 Visually sharp
reproduction of
the floor of the
sella

3 Visually sharp
reproduction of
the apex of the 0
petrous
temporal bone

-0.0833

+0.0833 0

-0.3333

-0.25 -0.4167
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VGA Score for Premium Valencia Satin At Different Tube
Potentials For PA (0°) Skull X-Ray Examination

Table 4 shows average score for low exposure factor was
increased for visualising floor of the sella compared to
reference image. However, it showed poor visualisation
of apex of the petrous temporal bone as the VGA score was
less than 0. In the meantime, 83 kVp 5 mAs represents
worsened radiographic image quality with VGA scores
below 0 for all criteria. This indicates that with high
exposure factors, Premium Valencia Satin results in low
visualisation of the structures. At 73 kVp, the score was
not significantly worse compared to 83 kVp, but it still
contributes to the overall descending pattern.

Table 4: The VGA criteria and score obtained by
Premium Valencia Satin with varying exposure factors
compared to the reference image of PA Skull (0°)
projection

VGA for Premium Cotton Rayon
61.5kVp, 73kVp, 83 kVp,
20 mAs 10 mAs 5 mAs

No Criteria

1 Visually  sharp
reproduction of
the outer and 0 0
inner lamina of
the cranial vault

2 Visually  sharp
reproduction of
the floor of the
sella

3 Visually  sharp
reproduction of
the apex of the
petrous
temporal bone

-0.25

+0.1667 -0.0833 -0.5

-0.0833 -0.1667 -0.5833

The result of the Friedman test found that the p-value is
0.038 which indicates there was significant difference in
Premium Valencia Satin when exposed with 61.5 kVp 20
mAs, 73 kVp 10 mAs, and 83 kVp 5 mAs. Therefore, Dunn-
Bonferroni post hoc analysis was conducted as shown in
Table 5 to determine which pairs of conditions differed
significantly. According to the result, there was a
statistically significant difference between the pair of
Premium Valencia Satin in low exposure and Premium
Valencia Satin in high exposure, as indicated by a p-value
of 0.022. This suggested that the choice of exposure
settings significantly affects the image quality when
comparing satin under low and high exposure conditions.
Therefore, it can be stated that Premium Valencia Satin at
high exposure factor resulted in poor image quality
compared to low exposure factor. Conversely, there was
no significant difference observed between the pair of
Premium Valencia Satin in optimum exposure and low
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exposure, as well as between Premium Valencia Satin in
high exposure and medium exposure as the p-values are
0.052 and 0.724, respectively.

Table 5: Pairwise Comparison for Premium Valencia Satin
in Dunn-Bonferroni Post-Hoc Test Analysis

Sample 1 - Test Std. ::cslt p- Ad;j.
Sample 2  statistic Error Statistic value  Sig.

satin_high- ) 300 0707 1045 0052 0.155
Satin_opt

satin_high- 4 e 5707 2208 0022 0.065
Satin_low

Satin_opt- 5och 0707 0354 0724 1.000
Satin_low

CONCLUSION

Comparison Of the Radiographic Image Quality Between
Three Different Types Of Hijab Materials (Premium
Chiffon Georgette, Premium Cotton Rayon and Premium
Valencia Satin) For Optimum Exposure Factor

This study was conducted to evaluate the effects of
different hijab materials when exposed to the optimum
exposure factor which is 73 kVp and 10 mAs. Throughout
this study, the Premium Chiffon Georgette hijab has the
lowest VGA score among three different materials. It can
be concluded that the presence of Premium Chiffon
Georgette hijab gives low image quality to the skull
examination. This can be seen from the VGA score of
Premium Chiffon Georgette, which is less than 0, while the
scores for the other two materials are higher. However, it
could be due to the lower kVp used that was insufficient
to penetrate the material.

According to Yaakob et al. (2007), decreasing the kVp by
15% leads to a reduction of x-rays energy and penetration
power. It means that, there was a decrease in the
intensity of X-rays that penetrate patients resulting in
lower energy levels of the X-rays and reducing the
penetration power of the X-ray beam. As a result, 73 kVp
and 10 mAs was insufficient to penetrate Premium
Chiffon Georgette which results in underexposed image.

Meanwhile, Premium Cotton Rayon has a better VGA
score and most of the score seems to be equal to the
reference image compared to Premium Chiffon Georgette
and Premium Valencia Satin. It can be seen that most of
the scores for Premium Cotton Rayon are equal to O
indicating there were no difference in image quality with
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the reference image. Even though the visualisation of the
apex of the petrous temporal bone was not clearly be
visualised from observers’ point of view, the score was
still near to the reference image. Thus, it can be said that
the radiograph can be still acceptable and Premium
Cotton Rayon gives adequate image quality to the skull
radiograph. The exposure and penetration are adequate
even when Premium Cotton Rayon was placed on the
head phantom. It indicates that the combination of 73
kVp and 10 mAs for Premium Cotton Rayon is sufficient to
allow the x-ray beam to pass through the material
effectively to produce detailed structures except apex of
the petrous temporal bone.

Other material which is Premium Valencia Satin has a
similar VGA score with Premium Cotton Rayon. However,
the visualisation of the listed structures from both
materials differs from the observers’ view. The image of
Premium Valencia Satin has the optimum exposure to
visualise outer and inner lamina of cranial vault. However,
the exposure was insufficient to visualise the floor of the
sella and apex of the petrous temporal bone as the scores
were inferior to the reference image. It means that
Premium Valencia Satin causes inadequate penetration
into the structures of interest. This finding showed that
this material has some influence on visualising a few
structures in PA (0°) skull radiograph.

Even though from observers’ point of view there were
few images that have degradation and improvement of
image quality, the statistical test indicates there was no
significant difference between each material when
compared to reference image for optimum exposure. This
is due to the differing perspectives of each observer,
which include variations in eyesight, experience, and
other factors (Johari, 2014). Individual differences such as
the acuity of vision, familiarity with image quality
assessment, and subjective interpretation of image
details all contribute to the varied perceptions. The
inconsistency may result from the assessors and the
factors that mentioned above may effect on how the
assessors evaluate the images (Sharipudin, 2015).

Consequently, while some observers might perceive an
improvement in image quality, others might see
degradation, leading to inconsistent evaluations.
Therefore, it can be concluded that the presence of
Premium Chiffon Georgette, Premium Cotton Rayon and
Premium Valencia Satin on a phantom in PA (0°) skull
examination does not have any effects on radiographic
image quality. In other words, patients should be allowed
to wear a hijab of these three materials during skull
examinations without compromising the accuracy of
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diagnosing pathologies.

Comparison Of the Radiographic Image Quality For Each
Hijab Materials (Premium Chiffon Georgette, Premium
Cotton Rayon and Premium Valencia Satin) Using
Different Tube Potentials Energy

When exposed with various exposure factors (low,
optimum and high), there are some effects between
Premium Valencia Satin at optimum exposure and
Premium Valencia Satin at high exposure factors. It can be
due to the different penetration power when the
exposure factors are increased. In contrast, Premium
Chiffon Georgette and Premium Cotton Rayon does not
have any effects in radiographic image quality when
exposed with various exposure factors. It means that
patients wearing this kind of materials are not required to
remove the hijab during the examination. Based on the
findings, 61.5 kVp and 20 mAs is optimal for PA (0°) skull
examination as most of the radiographic images have
high image quality compared to other exposure factors.

There are few limitations in this study. First of all, Kyoto
Kagaku phantom does not have any vascular channels.
Therefore, assessors were having difficulty when giving
the scores for the visualisation of vascular channels as
outlined in the VGA form. The phantom only shows the
bony cortical outline which is not listed in the form. Hence,
for future recommendation, it is suggested to do it on the
real patient and human skull. It is because phantom usage
is limited to visualise certain structures and lacks pure
soft tissues and bony structure. Therefore, it is
recommended to conduct this research on structures that
have similar characteristics to the human skull in order to
get accurate data such as bovine skull.

Moreover, there is no previous study about the effects of
image quality for different hijab materials in skull
examination. Researcher can just review related journals
in order to have an understanding of the predicted
outcomes. It appears to have numerous uncertainties and
contributed to several limitations and have also led to
new findings and discoveries. Additionally, there are
limited studies on the attenuation coefficients of various
materials, making it challenging to determine which
materials have high attenuation and which have low
attenuation.

This study was conducted using various kVp and mAs
settings. Therefore, for future recommendations, it is
suggested to keep the mAs constant rather than varying its
value. With a fixed mAs, any changes in image quality can
be attributed to variations in other parameters, such as
kVp or the type of material being imaged, allowing for
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more accurate and reliable comparisons. If the kVp is
changed while the mAs remains constant, the effects on
image quality will be more accurate and assessable.

Overall, this study successfully achieved the primary
objectives of investigating image quality by wearing
different types of hijabs. By demonstrating that the three
hijabs used did not affect image quality, this study
supports the practice of allowing patients to maintain
their modesty without compromising the quality of
radiographic images. This also can preserve the aurah of
female patients during skull examinations and fulfilling
Allah’s obligation. This is consistent with the concepts of
dignity and respect in medical practice, ensuring both
religious observance and excellent patient care. Both men
and women should conceal their aurah from being seen
by others. Hence, it is recommended that radiographers
should not ask patients to remove their hijabs before the
examination, as the hijab does not affect image quality.
Radiographers should preserve the patient's privacy such
as aurah, especially for female Muslim patients, while also
ensuring excellent radiological practices to optimise
image quality.
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INTRODUCTION

ABSTRACT

Background: Members of public in Malaysia need to have knowledge and awareness regarding
radiation and its associated risks to prevent misconception and misunderstanding about the
information. Despite the safety of low-level radiation in medical contexts, many Malaysians perceive
all radiation as harmful, influenced by historical events like the Hiroshima and Nagasaki bombings
and limited public awareness. This study aims to determine the existing level of radiation knowledge
and awareness among Malaysians in Johor and to assess the public’s source of knowledge and
information regarding radiation. By addressing these gaps, the research seeks to guide educational
and healthcare practices, encouraging the development of curricula and communication strategies
that promote accurate understanding of radiation, ultimately fostering a more informed and
confident public. Methods: A total of 384 respondents took part in this study. A set of questionnaires
with a total of 21 questions and consists of two parts which are demographic data and radiation
knowledge, and awareness was distributed online by using Google forms. It was distributed through
all online platforms including social media to reach out the respondents that lives in Johor. Results:
The survey data was collected and analysed by using non-parametric tests which are Pearson chi-
square and Kruskal-Wallis to see the relationship between demographic characteristics with the level
of radiation knowledge and awareness. Based on the results, it demonstrates significant gaps in
radiation awareness among Johor residents and identified demographics (e.g., health-related fields,
workplace environment) associated with higher knowledge levels. The results underscore the
importance of targeted educational outreach, especially through credible sources, to improve public
understanding of radiation. Conclusion: The public needs more disclosure towards the correct facts
about radiation and its associated information. It is recommended that the general public obtain the
correct information from reliable source to avoid misconception regarding radiation.

managed by trained professionals. Historic events, like the
Hiroshima and Nagasaki bombings, have also influenced

This study addresses misconceptions about radiation
among the general public in Malaysia, particularly in Johor.
Many people mistakenly view all radiation as dangerous
due to misinformation, often from sources with
inadequate  understanding. Such  misconceptions
contribute to public fear and anxiety. Knowledge and
awareness are critical for countering these fears, enabling
individuals to distinguish between harmful and non-
harmful radiation. Awareness, coupled with accurate
knowledge, can help the public understand both the risks
and benefits of radiation.

In Malaysia, radiation misconceptions are prevalent.
According to the Maulana et al. (2018), many Malaysians
believe there is no safe radiation dose, despite low-level
exposures in medical settings being non-hazardous when
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public perception, associating radiation with catastrophic
harm, which fuels these misconceptions. Studies from
1994 to 2014 examined natural radioactivity in Malaysia
but found limited awareness and understanding among
the public about radiation.

The study's objectives include assessing the level of
radiation awareness and knowledge among Johor
residents and understanding the factors and sources
influencing public knowledge. It seeks to determine
whether  misinformation is linked to specific
sociodemographic factors and whether sources of
information significantly affect public perception. Key
research questions focus on evaluating current knowledge
levels, identifying factors that cause varied awareness, and
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analysing the impact of information sources on public
perception.

The significance of this research lies in its potential to
inform educational and healthcare practices. Findings
could aid educational providers across Malaysia in crafting
curricula that enhance radiation awareness. For
healthcare providers, particularly in medical imaging, the
study highlights the importance of providing clear, factual
information about radiation exposure to patients. This can
help alleviate unfounded fears and enable informed
decision-making among the public, ultimately contributing
to a more informed and less fearful society regarding
radiation.

MATERIALS AND METHODS

This methodology ensures a robust approach to gathering,
validating, and analysing data on public radiation
knowledge and awareness. The study design allows for
generalizable  results  within  Johor, while the
guestionnaire's structured format and careful validation
enhance data accuracy and reliability.

Research Design

A quantitative approach was used, employing a
guestionnaire to measure correlations between
demographic factors (e.g., age, education) and radiation
knowledge and awareness. The conceptual framework in
this study highlights the relationships between
demographic factors (age, gender, education level, study
field, and workplace) and radiation awareness. This study
has obtained approval from the Kulliyyah Postgraduate
and Research Committee (KPGRC) KAHS 55-18 and [IlUM
Research Ethics Committee (IREC) IREC 2018-235.

Population and Sampling Design

The study targets Malaysian residents of Johor aged 20
years and above. Probability sampling was used, allowing
each person an equal chance of selection and ensuring the
results could be generalized to the broader population of
Johor. The sample size calculation was performed using
Cochran’s formula based on a confidence level of 95% and
a 5% margin of error (Eq. 1). The calculation assumes
maximum variability (p = 0.5) and results in a required
sample size of 384 respondents, which is appropriate for
Johor’s population.

no=2°pq / € (1)
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where,
no = sample size
z = selected critical value of desired confidence level
p = the estimated proportion of an attribute that is
present in the population
q=1-p
e = desired level of precision

The inclusion criteria for this study were residents of Johor,
aged 20 and above, and literate. While the exclusion
criteria were residents outside Johor and those who are
illiterate.

Questionnaire Development

A self-administered, bilingual questionnaire (in English and
Bahasa Malaysia) was created to gather data on
demographics and knowledge and awareness of radiation.
The questionnaire was designed to include multiple-
choice, dichotomous (yes/no), and open-ended questions,
allowing for a comprehensive assessment of participants'
knowledge and perceptions. An informed consent section
was included at the beginning of the questionnaire,
ensuring ethical compliance and participants' consent.

Questionnaire structure in this study comprises two parts;
Part I: Socio-Demographic Data which captures
respondents' gender, age, education level, field of study,
and workplace environment, and Part Il: Radiation
Awareness and Knowledge comprises 14 questions on
topics such as sources of radiation, benefits, risks,
radiation symbols, and permissible exposure limits.

To ensure content validity, the questionnaire was
reviewed by eight content experts from the Kulliyyah of
Allied Health Sciences at the International Islamic
University Malaysia (IlUM). Validation was based on
criteria for relevance, clarity, simplicity, and ambiguity
using Lawshe’s Content Validity Ratio (CVR) with a
minimum threshold of 0.75, and Content Validity Index
(CVI) developed by Waltz and Bausell’s (Yaghmaie, 2003).
The pilot study involved 40 respondents to test reliability,
yielding a Cronbach’s alpha of 0.887, indicating high
internal consistency.

Via this questionnaire, knowledge and awareness scores
were based on modified Bloom’s taxonomy. Correct
answers scored 1 point; incorrect answers scored 0. Scores
were categorized as Low (<58%), Moderate (59-78%), or
High (>79%) to reflect varying levels of knowledge and
awareness.

Data were analysed using the Statistical Package for the
Social Sciences (SPSS) version 21.0. Given the non-normal
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distribution of demographic variables (p-value > 0.05 in
Kolmogorov-Smirnov tests), non-parametric tests were
selected; Pearson Chi-Square Test and Kruskal-Wallis Test.
Each demographic factor was examined for significant
correlations with radiation awareness. The threshold for
statistical significance was set at p<0.05.

RESULTS

Radiation Knowledge and Awareness based on Socio-
Demographic Data

Demographic information, including gender, age,
education level, field of study, and workplace
environment, was analysed to assess how these factors
influence radiation knowledge and awareness.

Out of 384 respondents, 27% were male and 73% female.
Statistical analysis (Pearson chi-square) in Table 1 revealed
no significant relationship between gender and radiation
awareness, indicating that awareness levels do not differ
by gender.

Table 1: Association of level of knowledge and awareness
based on gender

Level of Gender Chi-

k | -
nowledge Male,n  Female, n sqlfar.e P
and (%) (%) statistics value

awareness ? ) (df)

227
Low 77 (20.1) (50.1) el oone
Moderate 21 (5.5) 41 (10.7) ’ (2) ’
High 7(1.8) 11 (2.9)

Most respondents were aged 20-29 (73%), with smaller
numbers in older age groups. Analysis (Kruskal-Wallis test)
in Table 2, found no significant differences in awareness
across age groups, suggesting age is not a major factor
influencing radiation knowledge.

Table 2: Significant difference between age and level of
knowledge and awareness

Age group n Mean Fstat, p-value
rank (df)
20-29 282 194.58
30-39 29 179.12
40-49 39 181.68 5.127 (4) 0.275
50-59 30 190.43
60-69 4 264.00

Based on education level, most of respondents held a
bachelor’s degree (58%), followed by diploma/equivalent
qualifications (20%). Statistical analysis showed in Table 3,
no significant association between education level and
radiation awareness, indicating that higher education does
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not necessarily correlate with better understanding of
radiation.

Table 3: Differences between education level and level of
knowledge and awareness

Highest education Mean F stat, p-
level rank (df) value
Primary school/PMR 5 262.30
SPM/SPMV/equivalent 38 173.87
STPM 11 169.14
Diploma or equivalent 76 192.61 7.780

0.169
Bachelors 228 193.76 (5)
degree/equivalent 26 204.85

Master or higher or
equivalent

Participants were categorized as having field of study
either a health-related background (17%) or non-health
background (83%). Analysis found a significant relationship
between field of study and awareness levels, with those in
health-related fields demonstrating higher knowledge of
radiation, likely due to more direct exposure to radiation
topics (Table 4).

Table 4: Relationship between major field of study and level
of knowledge and awareness

Level of Major field of study Chi-

knowledge Non- Health, sqlfar.e p-value
and health, o statistics
awareness n (%) n (%) (df)

Low 268 (69.8) 36 (9.4)

Moderate 39(10.2) 23(6.0) 32.36(2) <0.001
High 10 (2.6) 8(2.1)

Around 38% of respondents worked in radiation-related
environments and others were not related to radiation-
related field. Statistical analysis revealed a significant
association between workplace environment and
radiation awareness, with those in radiation-exposed
workplaces showing higher awareness, likely due to
greater exposure to radiation safety practices and
information (Table 5).

Table 5: Association between workplace environment and
level of knowledge and awareness

Level of Workplace surrounded Chi-
knowledge by radiation square p-
and o o statisti  value
awareness No, n (%) Yes, n (%) cs (df)
Low 203 (52.9) 101 (79.2)
Moderate 32(8.3) 30(7.8) 1791 4001
5 .
High 4 (1.0) 14 (3.6) (2)
Level of Radiation Knowledge and Awareness
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Knowledge and awareness levels were categorized into
three groups; low, moderate, and high, using a scoring
system aligned with Bloom's taxonomy. The results reveal
a significant gap (Table 6) in understanding among the
public, echoing findings in similar studies on radiation
awareness (Maulana et al., 2018; Jin et al., 2016).

Table 6: Distribution of level of knowledge and awareness

Characteristic n (%) Mean (SD)
Level of Low 304 (78.8)
l;rr:zwledge Moderate 62 (16.1) 0.26 (0.53)
High 18 (4.7)
awareness

A large majority of respondents, comprising 304 out of 384
participants (78.8%), scored in the low category, indicating
limited knowledge about radiation. These participants
struggled to accurately identify basic information, such as
sources of radiation, appropriate safety protocols, and
permissible exposure limits. Many respondents, for
example, mistakenly categorized non-ionizing sources like
mobile phones and microwaves as ionizing radiation
sources—a misconception noted in studies by Igbal et al.
(2014) and Yurt et al. (2014), who found that the public
often confuses everyday electronic devices with sources of
harmful radiation. Furthermore, misunderstandings about
radiation risks were common in this group, with many
unaware of the low-risk nature of controlled medical
exposures, as reported by Kada (2017). The prevalence of
low scores highlights the urgent need for accessible,
accurate information on radiation basics.

Approximately 62 respondents (16.1%) fell within the
moderate category, demonstrating partial understanding
of radiation-related topics. While this group was
somewhat familiar with radiation sources and
applications, gaps remained in more specific areas, such as
distinguishing between ionizing and non-ionizing types
and understanding permissible exposure levels. Studies by
Evans et al. (2015) suggest that such partial knowledge
often results from limited exposure to structured
education on radiation or reliance on general media
sources, which may lack technical accuracy. Respondents
in this category generally recognized some risks associated
with radiation but lacked a nuanced understanding of its
benefits, especially in medical imaging and cancer
treatment, as found by Dauer et al. (2011). This level of
awareness indicates that, although some foundational
knowledge exists, more comprehensive education could
greatly enhance understanding.

Only a small fraction of respondents, 18 in total (4.7%),
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achieved a high level of awareness, indicating a strong
understanding of radiation concepts. These individuals
were able to accurately identify various radiation sources,
distinguish ionizing from non-ionizing types, and
understand both risks and benefits of radiation use. Their
familiarity with permissible exposure limits and safety
measures suggested practical knowledge, likely due to
backgrounds in healthcare, radiation safety, or related
fields (Zhou et al., 2010). Studies such as those by Ricketts
et al. (2013) have shown that individuals with professional
or educational exposure to radiation topics exhibit
significantly higher levels of understanding and awareness,
consistent with findings in this study.

The findings indicate that nearly 80% of respondents
possess low radiation knowledge levels, while fewer than
5% achieved high scores. This significant gap in public
awareness is consistent with other research highlighting a
lack of reliable information and prevalent misconceptions
in the general population (Hauri et al., 2013; Maulana et
al.,, 2018). The results suggest that the low knowledge
levels could stem from limited access to accurate sources
and reliance on informal information, as supported by Acar
and Ince (2010), who found that misconceptions are often
fuelled by unreliable online content. Given the findings,
there is a clear need for educational interventions to
provide foundational information on radiation safety,
benefits, and risks.

The data underscore the importance of improving public
education on radiation to address the pervasive
misconceptions and alleviate unnecessary fears,
particularly concerning medical applications (Allison, 2009;
Lumbreras et al.,, 2017). Enhancing awareness through
government-supported campaigns or healthcare provider
resources could significantly improve public understanding
and confidence regarding radiation exposure in controlled
settings. This study’s results reinforce previous
recommendations for outreach efforts to counter
misinformation and promote informed decision-making
regarding radiation exposure (Evans et al., 2015; Jin et al.,
2016).

CONCLUSION

In summary, the results indicate that the public in Johor
lacks adequate knowledge and awareness of radiation,
with a strong need for reliable educational resources and
targeted awareness efforts. The results suggest that
enhancing public understanding could help mitigate fears
and misconceptions, potentially reducing anxiety related
to radiation exposure in medical and environmental
contexts.
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INTRODUCTION

ABSTRACT

Background: Sonography profession in Malaysia is as a crucial component of allied health services.
This study aimed to assess the current scope of practices and challenges of sonographers as
recognized allied health professional in Malaysia and determined the association between the scope
practices and the challenges encountered. Methods: A cross-sectional study was conducted among
sonographers in Malaysia registered under Malaysian Sonographers Association (MASA) indicated
that they are bounded to a professional organization. A total of 131 respondents were surveyed
following the inclusion and exclusion criteria. An online questionnaire was distributed, comprising
three sections: demographic, scope of practices and challenges of sonographers in Malaysia. Data
was analyzed using the Statistical Packages for Social Sciences (SPSS), utilizing the descriptive
analysis and Spearman Correlation test. Results: The scope of practices of sonographer yielded
almost 99.2% respondents that agreed to the statement of sonographers in Malaysia should possess
a thorough understanding and adhere to their workplace's standard operating procedures
(SOP). The most encountered challenges of sonographers (93.1%) are obtaining a graduate
certificate, graduate diploma, master's degree, or doctoral degree in sonography is necessary for
employment in Malaysia. Spearman correlation test yielded p-value <0.01, correlation coefficient,
(r) was 0.37, indicating a statistically significant moderate positive correlation between the scope of
practices and challenges encountered by sonographers in Malaysia. Conclusion: As a conclusion, the
scope of practices of sonographers in Malaysia has expanded, strengthening the need for enhanced
recognition, education and support for their profession. Significant correlation was found suggested
that as the scope of practices increase, the challenges of sonographers encountered also tend to
increase. Future recommendations include establishing comprehensive training programs,
improving workplace ergonomics, and conducting further longitudinal research.

pathology,

and sonographic physics particularly for

Conventional diagnostic ultrasonography, often referred
to ultrasound that is commonly utilized in various medical
specialties, including obstetrics and gynaecology,
cardiology, urology, and musculoskeletal imaging. The
global demand for ultrasound services is on the rise due to
the acknowledged benefits and continuous technological
advancements in ultrasound. This demand indicated the
crucial role of sonographers in healthcare system,
primarily because ultrasound technology is an operator
dependent (Reeve et al.,2022).

The primary duty of sonographers in the beginning was to
utilize physics and instrumentation to generate images
while the task of interpreting and extracting information
from these images remained the responsibility of
physicians (Pessin, 2023). Nevertheless, sonographers
nowadays need to be well-equipped with knowledge,
training and expertise on the anatomy, physiology,
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specialized procedure. Sonographers’ expertise extends
beyond technical proficiency with; it also includes a
comprehensive understanding of numerous knowledge in
delivering a high-quality patient care.

In  Malaysia, the practices and responsibilities of
sonographers has expanded to a wider range within
healthcare system. The core responsibility of
sonographers also plays a pivotal role in patient care,
working closely with multidisciplinary teams including
radiologists, physicians, and other healthcare providers to
ensure accurate and timely diagnosis. According to the
Medical Radiation Surveillance Division Ministry of Health
Malaysia (2022), there are four major scopes of ultrasound
currently practised by sonographers which are Obstetrics
and Gynaecology, Radiology, Point-of-Care Ultrasound
(PoCUS) and Echocardiography. Notwithstanding,
sonographers stand to gain significant advantages from
that international scope of practice, notably through
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standardized educational requirements and enhanced
professional flexibility (Miles et al., 2022). Despite the
significant contributions of sonographers in healthcare
system, whether in Malaysia or globally, they experienced
variety of challenges in light of their professional practices.

Therefore, this research is aimed to investigate the scope
of practices of sonographers in Malaysia and challenges
faced by sonographers as a recognized allied health
profession in Malaysia. Hence, assessing the relationship
between the scope of practices and challenges
encountered by sonographers in Malaysia.

MATERIALS AND METHODS
Ethical approval

This cross-sectional study is aimed to assess the current
scope of practices and challenges of sonographers as a
recognized allied health professionals in Malaysia. The
study obtained ethical approval IIUM Research Ethical
Committee  (IREC)  1lUM/504/14/11/2/IREC  2024-
KAHS/DDIR.

Study Population

The study focused on sonographers registered with
Malaysian Sonographers Association (MASA) as the
research participants indicated that they are bounded to
the professional organization, in order to be a recognized
allied health profession. The inclusion criteria were
sonographers practiced in Malaysiaand are active
sonographers while the exclusion criteria are
sonographers practiced outside Malaysia and are inactive
or retired sonographers. All participants were consented,
fully informed about the study and voluntarily agreed to
participate.

Sample Size Calculation

The sample size was determined by using the Slovin’s
formula. The sample size was calculated at a 95%
confidence interval (Cl) where the z value is 1.96. The
margin of error is 5% and the population size is 168 which
are the amount of MASA registered member. Thus, the
sample size for this study is about 118 participants.
However, final sample size is 131 participants.

Questionnaires and Data Collection

A questionnaire was designed to evaluate the diverse
viewpoints and perspectives of sonographers in Malaysia
regarding their scope of practice and the challenges they
encountered. The Likert-scale questionnaires consist of
range of responses from “Strongly Disagree" to "Strongly
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Agree."

The validated questionnaire undergone a reliability test for
the internal consistency of the questionnaires. The results
of Cronbach’s Alpha for the scope of practices was 0.86
whilst the challenges encountered by sonographers was
0.74, indicating a relatively high reliability.

Demographic Questionnaire

The first part of the questionnaire was demographic
characteristics. This part involved the collection of
information pertaining to age, gender, years of experience
and employment setting.

Scope of Practices and Challenges of Sonographers
Questionnaire

The next parts of the questionnaire were the
sonographers' scope of practices and challenges. The
constructed questionnaire used adapt and adopt method
from several resources including previous research
(Pessin, 2023, Hardicre et al., 2021. Hagen-Ansert & Baker
2007). Fifteen items were developed to examine the scope
of practices for sonographers in Malaysia were shown in
Table 1 while 7 items were developed to investigate the
challenges of sonographers in Malaysia were shown in
Table 2.

Table 1: Scope of practices for sonographers in Malaysia
No.

Item

Sonographers  should possess a  thorough
1. understanding and adhere to their workplace's
standard operating procedures (SOP).
Sonographers play a role in verifying patient
identification and ensuring that the requested
examination matches the patient's clinical history and
symptoms.
Sonographers play a role in assessing limitations and
preparing the patient before the examination. (e.g.:
thick abdomen, non-cooperative paediatrics
patients)
Sonographers should effectively communicate with
4. different aspects of patients (e.g.: age, gender,
educational background, and physical ability).
Sonographers play a role in directing medical
5. questions about diagnosis to the physicians or
specialists.
Sonographers play a role in integrating medical
history and clinical symptoms to decide on
appropriate diagnostic methods to fulfil the patient's
needs.

Sonographers play a role in identifying normal and
7. abnormal features in ultrasound images to decide the
necessary adjustments to the scanning techniques.
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Sonographers play a role in primary analysis of the
8. sonographic findings to ensure that the physician or
specialist has sufficient data to interpret the results.
Sonographers play a role in providing the utmost

descriptive analysis. Normality test was performed to
check for the data distribution. The Spearman’s test was
used to assess the association between the scope of

9. practices and challenges encountered by sonographers in
patient care during the ultrasound procedure. Malaysia as the data obtained was not normally
Sonographers are expected to be able to perform all distributed.
types of ultrasound imaging including Abdominal,

10. Obstetrics and gynaecology, Echocardiography,

Vascular sonography, Musculoskeletal sonography RESULTS
and small parts sonography . o
1 Sonographers play a role in generating formal reports Demographic Characteristics
" of ultrasound findings.
Sonographers play a role to ensure the equipment is Table 3 outlines the demographic characteristics of the

12. well-functioning and take immediate action in the respondents, comprising 131 respondents, 19 (14.5%)
case of equipment malfunctions. were from male respondents and 112 (85.5%) female
Sonographers play a role in utilizing problem-solving  respondents. Nearly half of the respondents (48.9%) fell

13. skills to make decisions during ultrasound within the age of 20 to 30 years. In terms of professional
procedures. experience, 45.8% of respondents reported a tenure

14, Sonographers are involved in research activities to ranging from one to five years, while a smaller fraction
enhance their career’s ethical and professionalism. (17.6%) had less than a year of work experience. A
Sonographers are involved in continuous medical significant portion (96.9%) of respondents indicated

15. education (CME) to update the current knowledge employment within a private setting.
and enhance competency in their career.

Table 3: Demographic Characteristics of the Respondents
Table 2: Challenges of sonographers in Malaysia Item Characteristics Frequency Percentage
No. Item (n) (%)

1. Sonographers’ job opportunities are limited. Gender Male 19 14.5
Sonographers’ jobs are underpaid. Female 112 85.5
Sonographers might encounter difficulty in handling  age 20 to 30 years 64 48.9

3. patients’ emotlonal situations when delivering bad 31 to 40 years 53 443
news to patients.

4 Sonographers are prone to have work-related 41to50years / >3

" musculoskeletal diseases (WRMSD). 51 to 60 years 0.8

5 Sonographers are not provided with ergonomic 61 years and above 0.8

" workstations to meet individual postural needs. Years of Less than 1 year 23 17.6
Sonographers are required to have a graduate experience 1to 5 years 60 458

6. certificate/graduate diplf)ma/masters in 5 to 10 years 24 183
sonography/doctoral degree in sonography to be
employed in Malaysia. 10 years and above 24 18.3

7 Sonographers often work extended hours beyond  Employment Government 4 3.1

" office hours due to: setting Private 127 96.9
i) producing paperwork.
ii) increased number of patients.
iii) attending to the urgent cases. Throughout the study, the findings showed that

iv) research activities.

v Continuous medical education (CME) or professional
bodies activities.

vi) other reasons.

Data Analysis

The data collected were analyzed using the Statistical
Packages for Social Sciences (SPSS) version 20 (IBM
Corporation, New York, USA). The demographic
characteristics, scope of practices and challenges
encountered by sonographers were analyzed using
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sonographers responding to this survey were more likely
to be female, similar with the current study by Pessin
(2023). These findings suggest a demographic trend within
the sonography profession that warrants further
investigation. Moreover, the average age and years of
experience of sonographers responding to this survey was
lower than the previous study, which they reported an
average age as 55-64 years with 23 years of sonography
experience on average. As compared to this recent study,
most responses came from the 20-30 age group, and they
had 1-5 years of sonography experience, on average. This
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disparity can be attributed to the varying demographics of
participants.

Scope of Practices of Sonographers in Malaysia

Table 4 shows almost all items addressing the scope of
practices of sonographers had the agreement that reached
almost 90% and above except for the item number 5, 6, 10,
11 and 14 yielded 83.2%, 77.9%, 38.9%, 71.8% and 79.4%,
respectively. Most respondents approximately 99.2%
agreed to item number 1 in which sonographers in
Malaysia should possess a thorough understanding of and
adhere to their workplace's standard operating
procedures (SOP). Interestingly, the statement to the item
number 10 stated that sonographers are expected to be
able to perform all types of ultrasound imaging, such as
abdominal sonography, obstetric and gynaecological
sonography, echocardiography, vascular sonography,
musculoskeletal sonography, and small parts sonography
received mixed responses composed of (38.9%) agreed
(32.8%) neutral, and (28.2%) disagreed. This disparity
indicated a greater diversity of job scope among
sonographers in Malaysia at different scanning centres or
health facilities.

Table 4: Scope of practices of sonographers in Malaysia

Item No. Agreement, Neutral Disagreement Mean

n (%) n (%) n (%) (SD)
1. 130(99.2%) 1 (0.8%) 0 (0%) 4.8(0.4)
2. 127 (96.9%) 4 (3.1%) 0 (0%) 4.8 (0.5)
3. 122 (93.1%) 6 (4.6%) 3(2.3%) 4.6 (0.7)
4. 123 (93.9%) 8(6.1%) 0 (0%) 4.6 (0.6)
5. 109 (83.2%) 16 (12.2%) 6 (4.6%) 4.3(0.9)
6. 102 (77.9%) 20 (15.3%) 9 (6.9%) 4.2 (1.0
7. 129 (98.5%) 2 (1.5%) 0 (0%) 4.8(0.4)
8. 126 (96.2%) 4 (3.1%) 1(0.8%) 4.7 (0.6)
9. 125 (95.4%) 6 (4.6%) 0 (0%) 4.7 (0.5)
10. 51(38.9%) 43 (32.8%) 37(28.2%) 3.2(1.1)
11. 94 (71.8%) 26(19.8%) 11 (8.4%) 3.9(1.0)
12.  126(96.2%) 5 (3.8%) 0 (0%) 4.6 (0.6)
13.  118(90.1%) 13 (9.9%) 0 (0%) 4.5(0.7)
14. 104 (79.4%) 23 (17.6%) 4(3.1%) 4.2 (0.9)
15. 122(93.1%) 6 (4.6%) 3(2.3%) 4.6 (0.7)

This finding supported by the existing study in the United
States (US) and United Arab Emirates (UAE), highlighting
variety of roles performed by sonographers involving
teamwork with physicians and radiologists to conduct
scans, capture images, and report findings must follow the
professional standards and ethical guidelines (Abuzaid and
Elshami, 2024). By following SOP, sonographers comply
with the expectations set by professional bodies and
ensure that examinations performed meet the
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professional  benchmarks  for and

performance. According to Bierig

competence

(2022), the influencing factors are due to the rapid
advancements in diagnostic technology and growing
demands for imaging services of ultrasound. Hence,
sonographers should posses a thorough understanding
and adhere to their workplace's SOP, thereby fostering
high-quality practice and maintaining professional
integrity within the scope of sonographers' practices.

This current study suggested a variation in the trend where
sonographers are expected to be proficient across all types
of ultrasound imaging specialties, such as abdominal,
echocardiography, vascular, musculoskeletal, small parts,
obstetrics & gynaecology sonography, are probably due to
the different demands of scanning centres or health
facilities, portraying variety of cases being referred to the
scanning centres or health facilities in Malaysia. This
finding supported by the existing study where most
sonographers are actively working in the fields of
abdominal, obstetric, gynaecological, vascular, and small
parts sonography (Pessin, 2023). This specialization
suggests a focus on expertise within areas of sonography
practice rather than a broad spectrum of skills across all
specialties throughout the country.

Challenges of Sonographers in Malaysia

Table 5 illustrates the challenges encountered by
sonographers in their professional practice. Most
respondents approximately 93.1% agreed to the
statement of the item number 6, that obtaining a graduate
certificate, graduate diploma, master's degree, or doctoral
degree in sonography is necessary for employment in
Malaysia are the ultimate challenges being a sonographer
as a recognized allied health profession in Malaysia.
Furthermore, majority of sonographers about 89.3%
agreed that they are prone to have WRMSD. Contrary to
only around 17.6% respondents agreed that they worked
extended hours beyond office hours due to research
activities, sonographers are more often working extended
hours due to the increased number of patients (74.8%).

Table 5: Challenges of Sonographers in Malaysia

Item Agreementn Neutral Disagreement  Mean

No. (%) N (%) n (%) (SD)
1 77 (58.8%) 32 (24.4%) 22 (16.8%) 3.6(1.2)
2 80 (61.1%) 42 (32.1%) 9 (6.9%) 3.9 (1.0)
3 98 (74.8%) 26 (19.8%) 7 (5.3%) 4.0 (0.9)
4. 117 (89.3%) 11 (8.4%) 3(2.3%) 4.5 (0.8)
5 101 (77.1%) 18 (13.7%) 12 (9.2%) 4.1(1.0)
6 122 (93.1%) 7 (5.3%) 2 (1.5%) 4.6 (0.7)
7 71 (54.2%) 35 (26.7%) 25 (19.1%) 4.0 (1.2)
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i) 38(29.0%) 43(32.8%)  50(38.2%) 2.9(1.3)
i) 98(74.8%) 24 (18.3%) 9 (6.9%) 4.1(1.0)
i) 78(59.5%) 37(28.2%)  16(12.2%) 3.7 (1.1)
iv) 23(17.6%) 46(35.1%)  62(47.3%)  2.6(1.1)
v) 36(27.5%) 52(39.7%)  43(32.8%) 2.9(1.2)
vi) 34(26.0%) 49 (37.4%)  48(36.6%)  2.7(1.3)

Association between the scope of practices and
challenges encountered by sonographers in Malaysia

Table 6 shows the association between the scope of
practices and challenges encountered by sonographers in
Malaysia. The p-value was set at <0.05, indicated there was
association between variables. Correlation coefficient, r
value was set at 0.00-0.25 (weak), 0.25-0.50 (moderate),
0.50-0.75 (strong) and 0.75-1.00 (very strong). The
obtained p-value was less than 0.01, and correlation
coefficient, r value was 0.37 hence, there was statistically
significant moderate positive correlation between the
scope of practices and challenges encountered by
sonographers in Malaysia. This result suggested as the
scope of practices increase, the challenges of
sonographers encountered also tend to increase.

Table 6: Association between the scope of practices and
challenges encountered by sonographers in Malaysia
Scope of Practices of Sonographers

Correlation coefficient (r) 0.37
Challenges of
Sonographers p-value <0.01
Throughout this study, the findings show that

sonographers in Malaysia encountered several challenges
in their professional practices. The most challenging part
of being a sonographer in Malaysia is due to the
requirement to have a graduate certificate, graduate
diploma, masters in sonography or doctoral degree in
sonography to be employed in Malaysia. This finding
supported the study by Abuzaid and Elshami (2024), where
only certified sonographers are permitted to practise
sonography. Furthermore, continuous professional
development is essential for keeping up to date with the
latest advancements in the field (Abuzaid, 2024). Without
certifications, it may potentially impact the quality of care
to the patient.

This stringent educational requirement is likely influenced
by the country's emphasis on academic qualifications and
skills for employment. This statement is supported by a
previous study, highlighting that sonographer education
ranges from strict formal qualifications in some countries
to informal on-the-job training and short courses in many
others (Miles et al., 2022). This requirement presents
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several obstacles including lack of educational and training
accessibility, financial constraint and significant time
needed for focused training (McCormick et al., 2023). As a
result, the scarcity of sonographers worsens, leading to
less professional recognition and encouragement to
pursue career (Elshami et al., 2022).

Furthermore, the finding revealed that having WRMSD is
challenging among sonographers in Malaysia, aligned with
the study in the UK by Bolton and Cox (2015). Zhang &
Huang (2017) stated that sonographers who scan for
longer hours per day and attend to more patients tend to
report higher levels of musculoskeletal pain and
discomfort in specific body areas. A study by Pallotta and
Roberts (2016) emphasized that one out of every five
sonographers globally WRMSD for over half of their
careers eventually terminates their career. Similar to
Harrison and Harris (2015) reported that WRMSD can
result in long-term disability or career-ending injuries
among sonographers. Compounding to this issue is
probably due to the inadequacy of ergonomic equipment
tailored for sonographers in many Malaysian healthcare
facilities. Lack of adjustable tables and poor-quality chairs
can force sonographers into uncomfortable positions,
increasing their risk of musculoskeletal injuries.

Moreover, findings highlighted that sonographers often
work extended hours beyond regular office hours which is
partly due to the nature of their clinical responsibilities as
such increased number of patients rather than engaging in
research activities. Unlike professions that might have
defined office hours, the schedule for sonographers can
vary widely depending on patient demand, hospital or
clinic operating hours, and emergency cases requiring
immediate attention. This variability often leads to
extended shifts to ensure continuous patient care.

It aligns with studies conducted in the US, UK, and UAE,
which indicate that the extended work hours are
predominantly driven by clinical obligations rather than
research engagement. For instance, Elliott et al. (2009)
found fewer sonographers actively participating in
research activities, highlighting that their workload is
primarily focused on clinical duties. Therefore, the
extended work hours for sonographers in Malaysia is
challenging primarily due to the clinical obligations to meet
patient needs rather than engaging in research activities.

CONCLUSION

As conclusion, the scope of practices of sonographers in
Malaysia have expanded, strengthening the need for
enhanced recognition and support for their profession.
Notably, a significant correlation was found between the
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scope of practice and the challenges faced by
sonographers, suggesting that increasing the scope of
practices of sonographers is associated with increased
professional challenges and difficulties. Hence, addressing
these challenges could possibly elevates sonographers
towards continued delivery of high-quality service. This
study highlights the need for enhanced training and
regulatory support to ensure sonographers can effectively
fulfil their roles. The study limitation is the possibility of
influence by several external factors such as changes in
healthcare policies and technological advancements might
evolve the scope of practices of sonographers over time.
Therefore longitudinal studies are suggested to provide a
more comprehensive and nuanced understanding of the
factors influencing their work environment. Future
recommendations include establishing comprehensive
training programs, improving workplace ergonomics, and
conducting further research to develop strategies that can
alleviate the challenges faced by sonographers in Malaysia
in the era of expending their scope of practices as the
technology advances.
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INTRODUCTION

ABSTRACT

Background: COVID-19 has significantly impacted the public, leading to decreased pulmonary
function, reduced quality of life, and increased mortality rates and healthcare burdens. The outbreak
of COVID-19 has triggered a profound sense of fear and uncertainty regarding health status among
individuals, communities, and nations. A specific public health concern related to COVID-19 is the
potential for long-term respiratory complications that can affect pulmonary function. Methods: A
cross-sectional study was conducted with 61 student volunteers from IUM Kuantan, divided into
COVID-19-virgin (n=32) and Post-COVID-19 (n=29) groups. Spirometry and ultrasound examinations
were performed to evaluate pulmonary function and diaphragmatic mobility. Participants first
underwent a spirometry test, followed by a diaphragmatic mobility assessment using ultrasound,
with measurements taken on the right diaphragm during three respiratory actions;: quiet breathing,
deep breathing, and voluntary sniffing. The data were analyzed using SPSS version 29.0 with
Descriptive Analysis, Mann-Whitney U, and Spearman Correlation tests. Result: Among the
participants, 51.6% were COVID-19-virgin (n=32), and 46.8% were Post-COVID-19 (n=29). All Post-
COVID-19 participants were in Stage-2 of the disease. The Mann-Whitney U test revealed no
statistically significant differences in FVC, FEV1, and FEV1/FVC between COVID-19-virgin and Post-
COVID-19 participants. However, a statistically significant correlation in diaphragmatic mobility was
found during deep breathing, with a moderate negative linear relationship (p = 0.006, r = -0.351). No
statistically significant differences were found in diaphragmatic mobility during quiet breathing and
voluntary sniffing. Conclusion: The findings suggest that Post-COVID-19 individuals may experience
reduced diaphragmatic mobility during deep breathing despite normal spirometric parameters,
indicating potential differences in pulmonary health between the groups. The decreased
diaphragmatic mobility observed in Post-COVID-19 individuals warrants further investigation to
understand the underlying mechanisms and long-term implications.

functional capacities, and physical activities, necessitating
extended healthcare and rehabilitative programs

A key concern regarding COVID-19 is the long-term
respiratory sequelae that can impact public health and
pulmonary function. Some individuals will experience
long-term respiratory complications right after recovering
from the acute phase of the disease. This syndrome is
frequently referred to as "post-acute sequelae of SARS-
CoV-2 infection" or "long COVID." While the majority of
individuals who contract COVID-19 fully recover,
approximately 10-20% of patients experience a range of
medium- and long-term sequelae following their initial
illness (Ahmad et al. 2021).

The long-term impact of COVID-19 is characterized by
persistent symptoms beyond three months post-infection.
The impact on lung function is substantial and has a wide
range of effects, affecting many survivors. Studies have
shown that even patients with non-severe COVID-19
experience long-term reductions in pulmonary function,
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(Alshammari, Shanb, Alsubaiei & Youssef, 2024). Persistent
symptoms such as fatigue, dyspnoea, and chest pain are
common in prevalence of long-term COVID-19 even
months after recovery from the initial infection regardless
of the severity of the acute phase of COVID-19 (Tunger et
al, 2023; Patil et al., 2023).

The lungs are the most organ affected by COVID-19 (Mo et
al. 2020), so there is no doubt it can affect the respiratory
system in a person. Since the long-term consequences of
COVID-19 infection on pulmonary function in young adults
remain unclear, further studies are necessary to
investigate the potential impact of the virus on lung
capacity, respiratory efficiency, and overall pulmonary
health in this population. While some patients show
normal results on pulmonary function tests and
echocardiography, they may still experience impaired
volitional diaphragm function and control, which
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correlates with exertional dyspnea (Hadda et al., 2022).
Despite the exponential increase in scientific publications
and global collaboration on managing acute COVID-19
infection over the last two years, the long-term health
effects on COVID-19 survivors remain unresolved. Thus,
the present study aimed to investigate the impact of
COVID-19 on pulmonary health among undergraduate
students at the International Islamic University Malaysia
(IUM) Kuantan, Pahang.

MATERIALS AND METHODS

Ethical Approval

After obtaining ethical approval from the Kulliyyah
Postgraduate and Research Committee (Reference no.:
IUM/310/14/11/2 ID No. KAHS 8/24) and IIlUM Research
Ethics Committee (IIlUM/504/14/11/2/ IREC 2024-
KAHS/DDIR), a cross-sectional study was conducted among
the COVID-19-virgin and Post-COVID-19 who met the
inclusion criteria from March 2024 until July 2024.

Participants Recruitment

A total of 32 participants were classified as COVID-19-
virgin as they had not been infected with COVID-19. In
contrast, 29 participants were classified as Post-COVID-19
being in Stage-2 of COVID-19 based on the COVID-19
Management Guidelines in Malaysia. Ministry of Health
(MoH) stated that this group of people with Stage-2 were
all symptomatic with no pneumonia detected. Most of
them experienced the same common symptoms which are
fever, cough, sore throat, fatigue, and headache. None of
them were hospitalised during the infection, thus enough
for them to fall under the mild level of the National
Institute Health (NIH) classification. All 61 participants,
including both the COVID-19-virgin (n=32) and Post-
COVID-19 (n=29) groups, underwent spirometry and
diaphragmatic mobility assessments.

Spirometry Assessment

The main outcome measurements for this assessment are
forced vital capacity (FVC), forced expiratory volume in 1
second (FEV1), and their ratio, FEV1/FVC. According to the
American Thoracic Society, as mentioned and suggested
by Jenkins et al. (2014), the highest values of FVC and FEV1
were selected as the most suitable values for analysing and
representing pulmonary function. In addition, the
FEV1/FVC ratio is also indicative of the volume of air that
is expelled from the lungs within the initial second of a
forced expiration (Lutfi, 2017). Prior to the assessment,
participants were advised to wear comfortable, loose-
fitting clothing and to loosen their belts if necessary, to

International Journal of Allied Health Sciences, 8(5): 93-98

facilitate optimal inhalation and exhalation during the
procedure (Gugsav et al., 2023).

The participant was positioned in a sitting while a
mouthpiece and a nose clip were given to ensure no air
escaped through the nasal passages. The mouthpiece was
put inside the designated hole or turbine and gently placed
in the participant’s mouth. Subsequently, the participant
was instructed to perform a deep inhalation through the
oral cavity to the fullest extent feasible, followed by
forcibly exhaling the air into the designated tube.
Following the spirometry assessment, the key parameters
of FVC, FEV1, and FEV1/FVC were recorded for each
participant. The test was performed a minimum of three
times, and the average values were documented.

Diaphragmatic Mobility Assessment

Based on Sierra et al (2023), Diaphragmatic
ultrasonography is a valuable, non-invasive, and readily
available method for assessing the diaphragmatic mobility
(DM). The scanning was conducted using 2 different
modes; B-mode and M-mode with a 3.5 MHz curvilinear
transducer to locate the position of the DM. A curvilinear
transducer was used and placed on the area on anterior
subcostal area, between the midclavicular and anterior
axillary lines. Ideally, the liver can be utilized as the
acoustic window to evaluate the right hemidiaphragm
meanwhile the left hemidiaphragm can be evaluated using
the spleen window.

The mode of scanning was in B mode and transverse
scanning was carried out by looking across the liver for the
gallbladder in the centre and the inferior vena cava on the
right side of the monitor screen. The right hemidiaphragm
was visually represented as a thick, curving, and
hyperechoic line as shown in Figure 1. Once the right
hemidiaphragm was located, the participant was
instructed to take quiet breathing, deep breathing, and
voluntary sniffing which were marked by the cursor
(Boussuges et al, 2009). The mode of the scan was
changed to M mode to identify the highest excursion of the
hemidiaphragm. The callipers were placed at the bottom
and top of the diaphragm’s inspiratory slope to determine
the excursion’s amplitude. The scan was repeated at least
3 times, and the average measurement was taken. The
mean of all the data for each group of variables (DM and
spirometry assessment) was calculated. The Mann-
Whitney U test was chosen to compare the means of DM
of the COVID-19-virgin and Post-COVID-19, and the
comparison of the means of spirometry assessment
between the COVID-19-virgin and Post-COVID-19.
Spearman Correlation was done to describe the
relationship between COVID-19 status and DM
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assessment.

Figure 1: A thick, curved, and hyperechoic line represents
the right hemidiaphragm

RESULTS
Descriptive Analysis

A total of 61 female participants from [IlUM Kuantan
undergraduate students participated in this study and all
these participants were assigned to COVID-19-virgin and
Post-COVID-19. A frequency analysis test was done to look
for the demographic data for this study. Based on Table 1,
the COVID-19-virgin (n=32) had the highest percentage of
51.6% meanwhile 46.8% of them were Post-COVID-19
(n=29).

Table 1: Demographic Data of Participants

Category Frequency Percentage
(n=61) (%)
COVID-19 virgin 32 51.6
Post-COVID-19 29 46.6

Based on Table 2, the mean result from DM assessment
using ultrasonography was divided into 3 different
readings: Average Quiet Breathing Difference (AQBD),
Average Deep Breathing Difference (ADBD), and Average
Voluntary Sniffing Difference (AVSD). ADBD in COVID-19-
virgin group recorded a higher mean of DM which was 4.88
+ 0.83 cm than the Post-COVID-19 group (4.21 £ 0.77 cm).
Besides, the mean of AQBD in the COVID-19-virgin group is
1.19 + 0.47 cm, and for the Post-COVID-19 group is 1.34 +
0.48 cm. The mean of AVSD in the COVID-19-virgin group
is 1.28 + 0.46 cm while for the Post-COVID-19 group is 1.38
+0.49 cm.
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Table 2: Mean of DM in COVID-19-virgin and Post-COVID-19

Assessment COVID-19-virgin Post-COVID-19
(n=32) (n=29)
AQBD (cm) 1.19+0.47 1.34+0.48
ADBD (cm) 4.88 +0.83 4.21+0.77
AVSD (cm) 1.28 £0.46 1.38+£0.49

On the other hand, the spirometry assessment in Table 3
showed the result of the mean FVC and FEV in the Post-
COVID-19 group was 2.05 £ 0.47 L and 1.94 + 0.45 L
respectively were higher than the COVID-19-virgin group.
The COVID-19-virgin group depicted a value of 2.03 £ 0.40
Land 1.94 + 0.38 in the mean of FVC and FEV1. Meanwhile,
the mean of FEV1/FVC in the COVID-19-virgin group was
higher than the Post-COVID-19 group which was 95.30 +
4.39 % and 94.41 + 5.12 % respectively.

Table 3: Mean of Spirometry Tests in COVID-19-virgin and
Post-COVID- 19

Assessment COVID-19-virgin Post-COVID-19
(n=32) (n=29)
FVC (L) 2.03+0.40 2.05+0.47
FEV1 (L) 1.94 +0.38 1.94 +0.45
FEV1/FVC (%) 95.30 £ 4.39 94.41+5.12

Mann-Whitney U test: Spirometry Test

The statistical analysis using the Mann-Whitney U test in
Table 4 showed no significant difference in the mean FVC
between the COVID-19-virgin and Post-COVID-19 groups.
The mean of FVCin the Post-COVID-19 group is higher than
the COVID-19-virgin which is 2.05 £ 0.47 L and 2.03 £ 0.40
L respectively. Other than that, the mean of FEV1 between
COVID-19-virgin and Post-COVID-19 groups also showed
no significant difference. The mean of FEV1 in the Post-
COVID-19 group is slightly higher than the COVID-19-virgin
which is 1.94 £ 0.45 L and 1.94 £ 0.38 L respectively. There
is no reduction in FVC and FEV1 measurements was noted
in Post-COVID-19, suggesting that mild-to-moderate cases
did not have a long-term negative impact on lung function
in young adults (Mogansen et al, 2022)
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Table 4: Mean of Spirometry Tests and DM in COVID-19-virgin and Post-COVID- 19

Status Mean rank Mann- Whitney U Z p-value

COVID-19-virgin 29.20

FVC 406.50 -0.83 0.41
Post-COVID-19 32.98
COVID-19-virgin 29.58

FEV1 418.50 -0.65 0.51
Post-COVID-19 32.57
COVID-19-virgin 32.59

FEV1/FVC 413.00 -0.74 0.46
Post-COVID-19 29.24
COVID-19-virgin 28.42

AQBD 381.50 -1.59 0.11
Post-COVID-19 33.84
COVID-19-virgin 36.50

ADBD 288.00 -2.71 0.01
Post-COVID-19 24.93
COVID-19-virgin 29.58

AVSD 418.50 -0.81 0.42
Post-COVID-19 32.57

Mann-Whitney U Test: DM Assessment

A Mann-Whitney U test in Table 4 showed that there was
no statistically significant difference in the distribution of
AQBD and AVSD between COVID-19-virgin and Post-
COVID-19, as assessed by DM assessment. Similarly, a
study from Vetrugno et al, (2022) revealed that the is no
significant difference in DM assessment between AQBD
and AVSD. In contrast there is a significant difference in the
mean for ADBD in the COVID-19-virgin and the Post-
COVID-19 group which is 4.88 + 0.83 cm and 4.21 + 0.77
cm respectively. Deep breathing is the most significant for
DM assessment in COVID-19 as it aids in allowing better
visualization and evaluation of the diaphragm movement
(Vetrugno et al, 2022). In addition, ADBD reading is very
essential for the evaluation of diaphragmatic mobility and
strength compared to the AQBD and AVSD (Boussuges et
al, 2022).

Correlation between Covid-19 Status and Diaphragmatic
Mobility

There was no significant correlation between COVID-19
status and AQBD and AVSD using Spearman's rank-order
correlation with r = 0.206, p=0.112 and r = 0.104, p=0.424
respectively. Similar findings are found in the non-
intubated COVID-19 patients, where they experienced a
temporary decrease in diaphragm thickness but
maintained normal diaphragm movement during quiet
breathing, indicating that structural changes did not
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significantly impact functional capacity (Hadda et al.,
2023). There was a moderate negative significant linear
corelation r =-0.351, p=0.006 a between COVID-19 status
and ADBD using Spearman's rank-order correlation. This is
due to deep breathing puts a higher demand on the
diaphragm forcing it to contract more forcefully,
highlighting possible weakness or dysfunction present
(Chandrakumar et al., 2023). In contrast, quiet breathing
and voluntary sniffing may not stress the diaphragm as
much, resulting in less pronounced differences between
post covid-19 and covid-19 virgin.

CONCLUSION

In summary, this study concludes that Stage-2 of COVID-19
does not significantly affect quiet breathing diaphragm
measurements (AQBD, AVSD) or lung function parameters
(FVC, FEV1 and FEV1/FVC) in young adults. However, a
significant reduction in ADBD was observed in the Post-
COVID-19 group compared to COVID-19 virgin, indicating
potential  diaphragm  weakness after infection.
Additionally, a moderate negative correlation between
COVID-19 status and ADBD highlights that deep breathing,
which demands greater diaphragm strength, may expose
subtle weaknesses in diaphragm function among Post-
COVID-19 individuals. While overall lung function appears
unaffected, these results suggest that COVID-19 may lead
to minor but significant reductions in diaphragm strength
and mobility under exertion.
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INTRODUCTION

ABSTRACT

Background: The environment today has increased the intake of harmful substance which may cause
the health issue among living things. For example, the present of Rare Earth Elements (REE) in most
of electronic devices and its present within industrial environment. The usage of REE might cause the
production of the radioactive by-products where it may present the radiological risk to the
surrounding area nearby to the source of the radioactive material. Neighbourhood and residential
areas located within the short radius with industrial zone such as Gebeng, Kuantan are crucial to be
concerned as they are exposed to the soil contamination form the radionuclides released during the
manufacturing activity at the industrial zone. Therefore, this article aims to determine the
radionuclides activity concentration in soil samples from residential areas nearby Gebeng which are
Taman Sungai Ular Jaya, Taman Balok Perdana, Taman Baluk Permai and Taman Batu Hitam.
Methods: The soil samples from four residential areas nearby the Gebeng Industrial Park were
collected at the playground area of each residential areas. The rocks, pebbles, dried leaves, roots,
and other foreign objects were removed prior to weighing and the sample were dried for 24 hours
with 60°C to eliminate the moisture. The sample were stored in a storage room for a month under
room temperature for it to reach equilibrium state. To identify the radionuclide activity, the High
Sensitivity Gamma Spectrometer (GDM10) was used measure to the concentration. Results: The
average radionuclide activity concentration for four of residential areas includes 49K, 232Th and 226Ra
were 0.584 x 106 Bg.kg?, 1.246 x 10 Bq.kg-! and 2.862 x 196 Bq.kg! respectively. The 4°K was not
detected in Taman Balok Perdana. 226Ra was not detected in Taman Batu Hitam. Conclusion: The
finding revealed that all soil samples contained different levels of radionuclide activity concentration.
All the concentration of all radionuclides were found to be within the specific limits recommended
by UNSCEAR. Taman Batu Hitam and Taman Balok Perdana recorded undetected 22°Ra and 4°K
respectively while both of Taman Sungai Ular Jaya and Taman Baluk Permai demonstrated similar
trend of reading with 4%K as the lowest average radionuclide activity concentration and 226Ra as the
highest.

studies to address potential environmental and health
implications. This study aims to measure radionuclide

Radionuclides are naturally occurring radioactive elements
present in the environment, including soil, water, and air.
The study of radionuclides in soil is critical because their
activity concentrations can directly impact human health
and the environment, particularly in residential areas.
Gebeng, Kuantan, known for its industrial and residential
zones, has drawn attention due to its proximity to
industries that may contribute to environmental radiation
levels since understanding radionuclide activity
concentrations in this area is vital to assess potential
health risks. Limited research has been conducted to
specifically evaluate residential areas near industrial hubs,
such as Gebeng.

The lack of localized data on radionuclides in soil samples
from these residential zones highlights a need for focused
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activity concentrations in soil from residential areas near
Gebeng and compare the findings with international safety
standards specifically UNSCEAR (2000). The results will
provide valuable data to guide regulations, assess
environmental safety, and raise public awareness about
potential radiation exposure. All residential areas are
located nearby one of the biggest industrial processing
facilities for Rare Earth Elements (REEs) in the world,
located in Gebeng, Pahang. The main component is the
lanthanide concentrate (LC), which is imported to Malaysia
from Australia's Mount Weld mine (Al-Areqi, Majid &
Sarmani,2014).

As stated by Missimer et al. (2019) the main cause of

naturally occurring radioactivity in rock and soil is from the
radionuclides such as mainly the decay chains of Uranium-
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238 (%8U), Thorium-232(*2Th), and Potassium-40 (*°K).
The parent and their daughter's radionuclides' decays are
responsible for the release of radiation. The mineralogical
composition of soil and rock determines their natural
radiation content. Natural radioactivity is relatively high in
rock made of minerals containing relatively high amounts
of uranium, thorium, and potassium. The radionuclide
concentrations of the parent rock are usually reflected in
the soils. These were also agreed by Ahmad et al. (2015),
where they mentioned that the primary sources of natural
radioactivity in soil are of 28U, 32Th, °K, and #*°Ra.

MATERIALS AND METHODS
Sample Preparation

This is an experimental study on radionuclide activity
concentration in soil from four selected residential areas
which are Taman Sungai Ular Jaya, Taman Balok Perdana,
Taman Baluk Permai, and Taman Batu Hitam. The
residential areas included in this study were specifically
selected based on their close proximity to the Gebeng
Industrial Park, which is a significant industrial zone. The
distances of these residential areas from the Gebeng
Industrial Park as shown in Table 1. The collection of soil
samples was carried out for one day at 4 different locations
with three different times:11.00 a.m., 11.40 a.m., 12.20
p.m. and 1.00 p.m. (40 minutes interval time between each
place). These times were chosen to ensure consistency in
environmental conditions, such as temperature and
sunlight, which can affect the moisture content and
surface characteristics of the soil.

Table 1: The specifications and coordinates of the
processing facilities (REE) and the four residential areas.

Point label Description Coordinates
Main Point Processing facilities for 4.0028°N,
(MP) rare earth elements (REE) 103.3718°E
Sample 1 Distance from main point: 4.0158°N,
(S1) 3.99km 103.4052°E
Sample 2 Distance from main point: 3.9570°N,
(S2) 5.09km 103.3693°E
Sample 3 Distance from main point: 3.9355°N,
(S3) 7.54km 103.3630°E
Sample 4 Distance from main point: 3.8834°N,
(S4) 13.3km 103.3629°E
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200g of soil samples were originally collected from the four
selected residential areas with similar size of area which
was 30 cm x 30 cm square and a depth of 10 cm. Then, the
collected sample were placed into a High-Density
Polyethylene (HDPE) plastic bag, each with its label and
seal. All the rocks, pebbles, plants, dried leaves, roots, and
other objects were removed from all four samples using
soil strainer. All samples were dried 24 hours under 60 °C
using the dehydrator to eliminate any moisture. The dried
samples were then crushed by using mortar and pestle
until it became powder. The digital weighing scale was
used to measure 30g of the soil samples from each of the
residential areas and they were placed into three different
containers according to the respective residential areas. In
total there were 12 containers which, 3 containers for each
residential area. Each container was labelled accordingly
and were stored in a storage room for a month under room
temperature for it to reach equilibrium state. The
radionuclide activity concentration of the samples then
were identified and compared with the standard value
given by UNSCEAR (2000).

Radioactivity Count

The collected samples from the four residential areas
radionuclide activity were counted by using High
Sensitivity Gamma Spectrometer Model GDM 10-C which
then followed by the analysis using the WinDas Software
version 3.4.20. The detector or also known as a scintillation
detector, consists of a cylindrical Nal crystal. The
measurements of height and the diameter of the crystal is
5cm. The energy resolution is less than 7.0 % Full Width
Half Maximum (FWHM) at 661 keV. Meanwhile the high-
voltage supply is 10-1500 V which can be adjustable
continuously by a 10-turn potentiometer. The Cobalt (Co-
60) at 1173.2 keV and 1332.5 keV was used for the
calibration purpose to ensure an accurate functioning of
the detectors.

The radioactivity concentration was quantified after each
sample was run for 43,200 (12 hours) seconds using the
GDM 10-C in order to minimize statistical uncertainty.
Meanwhile, the background radiation was quantified by
the absence of the 12 samples. The net counts for each
sample were calculated by subtracting each sample count
with the background counts. The mean value for the four
residential area soil sample count, were calculated by
taking the counts for three sample in each of the area.
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Data Analysis

The radioactivity concentration in Bg.kg™ for each sample
were calculated using the Equation 1 as given by Sedeeq et
al. (2019):

(Net count)
exIyxtxm

Activity concentration (Bg.kg?) = (2)

Where, Iy = emission probability per decay of the
specific peak

€ = absolute gamma peak efficiency for
the detector at a particular photopeak

1 =is the counting time in seconds

m = mass of the sample in kilogram.

The specific activity of the sample that have different
amount of *°K, 232Th and 2%*Ra was compared by using one
value which is the radium equivalent Raeq by using
the Equation 2 given by Sedeeq et al. (2019):
Raeq=Ara+ 1.43Am+ 0.077 Ax (2)
Ara = activity concentration of 2%°Ra

A, = activity concentration of 22Th
Ax = activity concentration of “°K

where,

The external hazard index (Hext) is used to regulate
radiation exposure for the annual effective dose to be
limited to below 1 mSv per year. The external hazard index
(Hext) can be calculated by using the Equation 3 from
Missimer et al. (2019):

Ak
4810Bq.kg~1

ATh
259Bq.kg~1

ARa
370Bq.kg~1

Hext - (3)

RESULT

The activity concentration for “°K was found in three of the
areas except Taman Balok Perdana. The range of “K is
from 0.839x10° Bq.kg™ to 3.061 x10° Bg.kg™. As for the
activity concentration for 2?Th, it can be found in all
samples and the highest average activity concentration
value was at Taman Baluk Permai. Meanwhile the lowest
activity concentration of 2*2Th was at Taman Batu Hitam.
The result also indicated that ?2°Ra activity concentration
was not detected in the soil samples from Taman Batu
Hitam while Taman Balok Perdana recorded the highest
226Raactivity concentraton among the sampled locations.
The activity concentrations of all involved radionuclides in
soil samples are shown in Table 2.
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Table 2: The activity concentrations of radionuclides “°K,
232Th and 2%Ra in soil samples
Activity Concentration x 10°®

Bqg.kg?
Location (Ba.ke™)

4OK 232Th 226Ra
Taman Sungai 3.061 3.663 ND
Ular Jaya

ND ND 3.929

ND 0.169 ND
Average 1.020 1.277 1.310
Taman Balok ND 0.117 2.170
Perdana

ND 2.514 ND

ND 0.482 17.194
Average - 1.038 6.455
Taman Baluk 1.037 3.123 ND
Permai

ND ND 11.046

0.839 3.104 ND
Average 0.625 2.076 3.682
Taman Batu ND 0.467 ND
Hitam

2.073 0.560 ND

ND 0.755 ND
Average 0.691 0.594 -
Minimum 0.625 0.594 1.310
Maximum 1.020 2.076 6.455
Mean 0.584 1.246 2.862

*ND: Not Detectable

The activity concentrations of radionuclides “°K, 2?Th and
226Ra in all soil samples are compared to the United
Nations Scientific Committee on the Effects of Atomic
Radiation (UNSCEAR, 2000). All of the samples showed
that the values obtained for *°K, 32Th and %?°Ra were lower
than the UNSCEAR specified values of 400 Bq.kg?, 30
Bg.kgtand 35 Bg.kg™ respectively.

All activity concentration of °K, 222Th and #?°Ra from each
residential area shows values that are very close to zero,
hence the percentage deviation is large or is considered as
100% percentage deviation from the specified values by
UNSCEAR. The percentage deviation with the UNSCEAR
specified limit is shown in Table 3.
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Table 3: The percentage deviation with UNSCEAR
specified limit.

Percentage Deviation with UNSCEAR

Location Specified Limit (%)
40K 232Th 226Ra
Taman Sungai 100 100 100
Ular Jaya
Taman Balok i 100 100
Perdana
T Baluk
aman Balu 100 100 100
Permai
Tamfm Batu 100 100 i
Hitam

The Radium equivalent (Raeq) value at Taman Balok
Perdana was found to be the highest among all the
residential areas investigated, although it remains well
below the maximum recommended safety limit of 370
Bqg.kg Y as stated by UNSCEAR.

This suggests that while the Ra.q at Taman Balok Perdana
is elevated compared to other locations, it still falls within
the safe range for human exposure. On the other hand,
Taman Batu Hitam exhibit the lowest Raeq indicating a
comparatively lower presence of radium in the soil in this
residential area.

When examining the External Hazard Index (Hext), Taman
Balok Perdana again recorded the highest value, reflecting
a slightly higher potential for external radiation exposure.
Taman Batu Hitam had the lowest Hex indicating a minimal
external radiation hazard. Despite these variations, all
residential areas studied had a Hex value of less than 1,
which signifies that the annual radiation dose received by
individuals in these areas is below 1 mSv that is the
threshold for additional risk of adverse health effects. The
detailed Raeq and Hex: values for the soil samples from the
different residential areas are provided in Table 4.

Table 4: The Radium equivalent (Raeq) and External hazard index (Hext)

Activity Concentration x 10 (Bq.kg™) Raeq x 9
Location 10° Hex % 10
40K 232Th ZZGRa (Bq/kg)
Taman Sungai Ular Jaya 1.020 1.277 1.310 3.144 8.990
Taman Balok Perdana ND 1.038 6.455 7.940 11.454
Taman Balok Permai 0.625 2.076 3.682 6.701 18.778
Taman Batu Hitam 0.691 0.594 ND 0.901 2.437
Minimum 0.625 0.594 1.310 0.901 2.437
Maximum 1.020 2.076 6.455 7.940 18.778
Mean 0.584 1.246 2.862 4.672 10.415
*ND: Not Detectable
CONCLUSION ACKNOWLEDGEMENT

This experiment aims to measure the radionuclides activity
concentrations in soil samples collected from four selected
residential areas in Gebeng, Kuantan by using GDM-10C
and doing a comparison with the UNSCEAR (2000)
recommendation limit. The findings reveal that all the soil
samples have various levels of radionuclide activity
concentrations with some samples showing
concentrations that are below the detection limit for *°K,
232Th and 2%°Ra. This study's findings might be different
from other previous studies, which potentially might be
influenced by sample size and detector sensitivity.
However, the radionuclide activity concentrations of “°K,
22Th and 2%Ra are within the UNSCEAR acceptable
threshold.
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ABSTRACT

Background: Scattered radiation originating from the patient's body disperses unevenly in multiple
directions, posing a risk of incidental exposure to radiosensitive organs, such as the ovaries, which
may absorb radiation from internally scattered X-rays. Although external radiation shielding is a
common practice, internal scatter from within the patient presents additional complexities. This
study aimed to quantify the radiation dose received by the ovaries using optically stimulated
luminescence dosimeters (OSLDs) in posteroanterior (PA) chest X-ray examinations, both with and
without the application of a contact gonad shield. Methods: A Siemens Multix Top X-ray imaging
system was utilized for this study, operating with tube voltages between 70 kVp and 100 kVp and
employing Automatic Exposure Control (AEC). The source-to-image distance (SID) was consistently
maintained at 180 cm. The entrance skin dose (ESD) measurements corresponding to the ovaries
were conducted using nanoDot OSLDs. These were positioned within the RANDO phantom at slice 29
to align with the anatomical location of the ovaries. Measurements taken with and without the use
of a contact gonad shield. Results: The recorded ovarian ESD with contact gonad shielding averaged
2.2,2.4,3.7,and 3.0 mGy at 70, 80, 90, and 100 kVp, respectively. In contrast, without contact gonad
shielding, the average ovarian ESD observed at 1.0, 1.8, 2.6, and 3.1 mGy at the respective tube
voltages. Radiation dose (ESD) by each ovary varied based on the kVp and the use of contact gonad
shielding. Results indicated an unexpected increase in ovarian dose with the use of a contact gonad
shield, and a consistent rise in ESD noted with increasing kVp, irrespective of shielding. Conclusion:
Scatter radiation in radiography presents a risk to organs beyond the primary imaging area,
particularly the ovaries in posteroanterior (PA) chest radiography. Research indicates that higher tube
potentials result in increased ESD to the ovaries. Interestingly, contact gonad shielding, a
conventional method to reduce exposure, may not significantly lower radiation exposures and could
potentially increase dose to ovaries. Therefore, discontinuing contact gonad shields seems justifiable
for radiation safety. Optimization of tube voltage and tight collimation are crucial for minimizing
ovarian radiation exposure.

Keywords:

internally scattered radiation; ovarian
dose; ESD; contact shielding;
radaition protection

Bontrager et al.,, (2024) highlighted the importance of
tailoring projections (PA, AP, or lateral) to fit the patient's

INTRODUCTION

The chest X-ray is among the most commonly performed
radiological examinations, serving as a primary diagnostic
tool to guide further diagnosis, treatment, and follow-up
(Sun et al., 2012). Although the radiation dose for each
examination is relatively low, the widespread use of chest
X-rays contributes to a significant collective dose. Skinner
(2015) emphasized that chest radiography is an essential
starting point in imaging, offering comprehensive views of
the lungs and cardiovascular system through standard
posteroanterior (PA) and lateral projections, enhancing
patient management and quality of life. However, careful
attention to radiation dose is essential. Although the
lifetime cancer risk from chest radiography is low,
implementing dose-reduction strategies remains critical.
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anatomy, clinical indications, and safety requirements.
Radiation safety in diagnostic radiography includes
minimizing patient exposure through collimation, lead
shielding, and optimized technical settings to maintain
image quality without increasing the dose. Shielding
against backscatter radiation is equally important,
ensuring that the benefits of radiography outweigh the
risks.

The scatter radiation, also known as secondary radiation,
disperses in all directions after interacting with body
tissues, posing an unnecessary exposure risk to both
patients and healthcare staff (Insight Medical Imaging,
2019). Ahmed & Shaddad (2002) reported that scatter
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radiation occurs when the primary beam interacts with
collimators, beam stops, or shielding. An enlarged field size
also increases scatter radiation, potentially elevating the
patient’s radiation dose and diminishing image quality.

The amount of scatter radiation produced is influenced by
the object imaged and the exposure settings. High-kVp
techniques, frequently used in chest radiography, achieve
uniform radiographic density and clearer visualization of
lung markings. However, increased kVp also raises scatter
radiation, which reduces image contrast. Using a grid
suited to the selected tube potential can help minimize
scatter radiation. Naji et al., (2017) observed that as kVp
exceeds 70, photon penetration increases, but image
contrast diminishes. Higher kVp also elevates Compton
scattering probability, increasing the scatter-to-primary
ratio up to 120 kVp, after which it stabilizes (Ghafarian et
al., 2007).

The "As Low as Reasonably Achievable" (ALARA) principle
is foundational in radiography, guiding practitioners to
minimize radiation doses without compromising
diagnostic quality (ICRP, 2007). This principle emphasizes
weighing the benefits and risks of radiation exposure and
ensuring each exposure is justified by evaluating factors
such as body part, examination type, radiation dose, and
technical settings (IAEA, 2002). Chest radiography, though
involving a relatively low dose, is the most frequent
radiological procedure, accounting for 43% of plain
radiography cases (Ministry of Health Malaysia, 2009). Its
routine use across large patient numbers necessitates that
technologists adhere to the ALARA principle, ensuring
high-quality imaging with minimal radiation exposure.

Protecting patients of childbearing age from radiation is
especially important, as ionizing radiation can have severe
biological impacts on radiosensitive tissues like the ovaries
(Goodman & Amurao, 2012). Prior research has
underscored the need to estimate ovarian doses during PA
chest radiography. lonizing radiation in routine exams like
chest radiography is a significant concern, given its daily
clinical use and cumulative contribution to the collective
effective dose (Matyagin & Collins, 2016). Scatter radiation
impacts both radiation safety and image quality. Jaenisch
et al., (2010) explained that scatter radiation from X-ray
photon interactions affects image clarity and contributes
to patient and clinician dose (Abrantes et al., 2017; Lima,
2009). Maddox (2019) noted that scattering results in
deflected radiation that travels in various directions,
leading to exposure of organs outside the primary imaging
area, such as the ovaries. Gonad shielding has traditionally
been used to reduce radiation exposure to the ovaries, yet
recent studies suggest internal scattered radiation may
still reach them.
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The absorbed dose quantifies the energy absorbed per
unit mass of tissue, assessing potential organ damage from
radiation (Andisco, et al., 2014). Goodman & Amurao
(2012) explained that ionizing radiation affects biological
tissues by displacing electrons from atoms, which can
damage cells, produce free radicals, and alter tissue
structure. These effects are particularly severe in
radiosensitive cells, such as those in ovarian or breast
tissue.

This study investigates the etrance skin dose (ESD) to the
ovaries during PA chest radiography at different tube
potentails. Additionally, it assesses the effectiveness of
contact gonad shielding in reducing ovarian exposure. The
findings aim to offer valuable insights for future practices,
especially implementing effective radiation protection
measures.

MATERIALS AND METHODS

In this study, the RANDO phantom, illustrated in Figure 1,
was used to simulate a patient for estimating the ESD to
the ovaries in PA chest radiography. The phantom is
horizontally sectioned into 2.5 cm thick slices, each
numbered sequentially for easy identification. It contains
holes that can be filled with bone-equivalent, soft-tissue-
equivalent, and lung-tissue-equivalent inserts, as
described by Tazehmahalleh et al., (2008).

Figure 1: RANDO Phantom used in this study

Fung & Gilboy (2001) identified that the ovarian site
corresponds to slice 29 of the RANDO phantom. They
further indicated that this location aligns with the iliac
spine level, medially positioned relative to the vertical
plane, within the true pelvis against the lateral wall.

For this study, a nanoDot OSL dosimeter from Nagase
Landauer, Japan, was used (Figure 2). This dosimeter has a
minimum detection threshold of approximately 0.1 mGy.
It is designed for multiple uses post-exposure to X-rays,

105



with only a minor sensitivity loss of 0.04% over repeated
readouts (Graeper, 2015). Al-Senan & Hatab (2011)
reported that OSLDs exhibit excellent homogeneity (<5%)
and reproducibility (3.3%), with a linear response.

Figure 2: nanoDot OSLD

The Landauer Microstar Reader (Figure 3) was employed
for reading the nanoDot OSL dosimeter. This device
operates with inLight Microstar Reader Software (version
5.0) and measures radiation doses by exciting the
dosimeter with laser light. Once read, the data is extracted,
analyzed, and stored. The reader allows for various
calibration and configuration settings; however, it is
limited to processing one dosimeter at a time. Pre-
irradiation readings of nanoDot OSLDs were recorded to
subtract from post-irradiation readings, ensuring accurate
dose measurements.

Figure 3:

The data were collected by positioning the RANDO
phantom in the posterior-anterior (PA) position. The
phantom was placed upright on the table, facing the erect
bucky, to simulate standard positioning for a chest X-ray
examination. A 35 x 43 cm image receptor was inserted
lengthwise inside the erect bucky. The source-to-image
distance (SID) was fixed at 180 cm. The imaging
parameters used in this study are shown in Table 1. A
nanoDot OSLD was placed at the 29" slice of the phantom,
identified as the location of the ovaries on both the right
and left sides as shown in Figure 4. This placement is based
on previous studies and research cited in Bardo et al.,
2009.

The x-ray beam was tightly collimated to cover the entire
lung region. The experiment then proceeded with the
application of contact gonad shield to the phantom during
the PA chest radiography. The setup of the RANDO
phantom is shown in Figure 5.

nanoDot OSLD

Figure 4: Placement of the nanoDot OSLDs at the 29"
slice of the phantom

Table 1: The imaging parameters used in this study

PARAMETERS

DETAILS

Kilovoltage (kVp)

Automatic Exposure Control (AEC)
Imaging plate size (cm), orientation
Central ray

Source-to-image distance (cm)
Focal spot

Grid (grid ratio)

Location of gonad shield

70, 80, 90, 100

On

35 x 43, lengthwise

Perpendicular to the center of IR, midsagittal
plane at the level of T7

180

Broad focal spot (1.0 mm)

Moving grid (12:1)

Inferior to iliac crest, 1 inch below the lower
costal margin
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Figure 5: RANDO phantom positioned PA erect against the
erect bucky

The tube potential range for a PA chest x-ray projection
varies from 55 to 125 kVp, with an exposure range of 2 to
30 mAs (Ng et al.,, 1998). Another study by Kim et al.,
(2007) reported a tube potential range of 54-150 kVp and
an exposure range of 18-60 mAs. However, variations in
exposure selection are often necessary to account for
differences in patient body habitus, weight, and imaging
requirements, with the goal of producing high-quality
images while minimizing dose.

Statistical Analysis

The data for this study analyzed using IBM's Statistical
Package for Social Sciences (SPSS), version 25. The
Spearman's correlation test was employed to examine the
relationship between the differences in ESD to the ovary
during chest X-ray radiography, both with and without
contact gonad shielding. The significance was performed
at p <0.05.

RESULT
Measured ESD to the Ovaries

ESD measurements corresponding to the ovaries were
conducted using a RANDO phantom and nanoDot OSLD
with and without contact gonad shielding to determine the
effectiveness of gonadal shielding in PA chest radiography.
Different tube potentials (with AEC on) were selected.

When using the gonad shield, the ESD to the ovaries
showed inconsistencies between the right and left ovary.
The ESD was slightly different for the right and left ovaries
depending on the tube potential. With 80 kVp, 90 kVp, and
100 kVp, the right ovary received a higher dose than the
left; however, at 70 kVp, the left ovary received a higher
dose (0.0016 mGy) than the right ovary (0.0006 mGy). On
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average, the ESD for the right ovary increased at 70 kVp
and 90 kVp, then decreased slightly at 100 kVp. The left
ovary’s ESD showed a fluctuating pattern, as illustrated in
Figure 6. The highest ESD for the right ovary was 0.0022
mGy at 90 kVp, while the lowest for the left ovary was
0.0004 mGy at 80 kVp.

W Right Ovary W Left Ovary

70 80 90 10
Tube Voltage (kVp)

0.0022,

o
=3
S

0.0017

© I 0.0013

0.0016
0.0015

ESD (mGy)

I 0.0006
N 0.0004

Figure 6: Measured ESD of right and left ovary with different
tube potentials (with contact gonad shield)

In contrast, without gonad shielding, the ESD at 70 kVp was
undetectable for the right ovary, while the left ovary
absorbed a small dose of 0.0010 mGy. As the tube
potential increased, the ESD to the right ovary also
increased. The left ovary’s dose increased up to 90 kVp and
then sharply decreased to 0.0001 mGy at 100 kVp. The ESD
trends for the right and left ovaries are shown in Figure 7.

W Right Ovary m Left Ovary

0.0030

0.0020

ESD (mGy)

0.0000
I o.0010

I 0.0004
s o.0014
I 0.0006

© J 0.0001

~

0 80 90
Tube Voltage (kVp)

Figure 7: Measured ESD the right and left ovary at different
tube potentials (without contact gonad shield)

-
)

The left ovary generally received a higher dose than the
right, except at 100 kVp, where the highest dose of 0.0030
mGy was recorded. The lowest reading (no ESD) measured
at 70 kVp.

The average ovarian ESDs with and without contact gonad
shielding is shown in Figure 8. Overall, the total ESD to the
ovaries with contact gonad shielding was higher than
without it.

Correlation of ESD to the Ovaries and Tube Potential With
and Without Contact Gonad Shield

In clinical practice, using contact gonad shielding during PA
chest radiography is not a routine. This study primarily
ovaries and varying tube potentials, with and without
contact gonad shielding.
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0.0026
0.0030
0.0032
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0.0017

ESD (mGy)

0.001

70 80 90 100

Tube Voltage (kVp)
Figure 8: Average ESD to ovaries at different tube
potentials with and without contact gonad shield

A bivariate Spearman’s correlation test in SPSS was
performed, revealing no significant difference between
the absorbed dose to the ovaries and tube voltage with or
without contact gonad shielding. The p-values were 0.247
(with shield) and 0.299 (without shield), both exceeding
the significance level (p > 0.05) at a 95% confidence
interval. Thus, using contact gonad shielding did not
significantly affect the ESD to the ovaries or the tube
exposure setting in PA chest radiography.

DISCUSSION

The study investigated the effects of ESD on the ovaries at
different tube potentials during PA chest radiography,
comparing results with and without the use of contact
gonad shielding. No significant differences were observed
in the ESD at different tube potentials, with and without
the contact gonad shield.

During radiography, X-rays interact with the patient’s
body, resulting in internal scattering of radiation. This
scattered radiation can be absorbed by tissues or organs
beyond the targeted projection area, potentially
increasing the risk of cancer due to unnecessary radiation
exposure. Furthermore, the energy of scattered photons is
unevenly distributed and radiates in all directions (Rehn,
2015). An illustration of internally scattered radiation
within the phantom is shown in Figure 9.

Even though the ovaries lie outside the collimation area in
PA chest radiography, however, still receive a dose from
internal scatter. The results show that both the right and
left ovaries are exposed to radiation, with variations in the
ESD depending on tube potential and ovarian side. This
aligns with the observation that scattered radiation
disperses in all directions and is unevenly distributed.
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the interaction of the
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Figure 9: lllustration of internally scattered X-rays within
the phantom

/ Primary X-ray beam
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Effect of Different Tube Potentials on ESD to Ovaries With
and Without Contact Gonad Shield

The highest recorded total ESD to both ovaries was 0.0037
mGy with contact gonad shield, which is still below 0.01
mGy as indicated in previous studies (Ogundare et al.,
2009; Njeh et al., 1997). Figures 6 and 7 show that the ESD
to the ovaries increases with higher tube potentials (kVp),
as greater kVp enhances the X-ray beam’s penetrating
power and increases scatter radiation (Naji et al., 2017;
Ghafarian et al., 2007). Notably, scatter radiation appears
to increase with tube potentials up to 120 kVp and then
slightly decrease at higher potentials. Thus, a high kVp
technique in PA chest radiography may reduce the
absorbed dose to the ovaries.

This study used tube potentials between 70 kVp and 100
kVp, selected based on prior research (Ng et al., 1998; Kim
et al., 2006). Statistical analysis indicated no significant
difference in ESDs to the ovaries across these tube
potentials, our findings are consistent with previous
research by Rosenstein (1988), which showed that
increased kVp results in a higher dose to the ovaries.

Interestingly, the study found that ESD to the ovaries was
higher with contact gonad shielding than without, as
illustrated in Figures 6, 7 and 8. This contradicts the
traditional practice of using contact gonad shields to
reduce radiation dose. It suggests that internal scatter
radiation generated within the phantom’s body during
exposure reached to the ovaries, regardless of contact
gonad shielding. As Hiles et al., (2020) noted that internal
scatter radiation within the patient is challenging to
qguantify but represents a significant source of secondary
radiation exposure to organs outside the primary beam.
Shielding one part of the body from another part internally
is difficult, as shielding does not effectively reduce
radiation dose at greater depths from the primary beam
(<17 cm) (Hiles et al., 2020).
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Ovaries Dose Differences With and Without Cotact Gonad
Shielding

Statistical analysis revealed no significant difference in the
ESD to the ovaries across various tube potentials with and
without contact gonad shielding. This indicates that gonad
shielding minimally affects ESD to the ovaries. Matyagin &
Collins (2016) found that gonad shields in PA chest
radiography provide only a small reduction in dose to
deep-seated organs while slightly increasing skin dose due
to scatter from the shield’s internal surface. This means
that scatter radiation from shielding may reflect back
towards the patient. Hiles et al. (2020) also reported that
gonad shielding does not significantly reduce dose outside
the collimated area, further supporting this study’s
findings.

According to the American Association of Physicists in
Medicine (AAPM, 2019), shielding does little to reduce
patient exposure since any potential dose reduction is
negligible compared to internal scatter radiation within
the patient. Based on current evidence, the use of patient
contact shielding is generally unnecessary and not
recommended in diagnostic and interventional radiology.
This study shows that contact gonad shielding can
inadvertently increase patient dose by interfering with
automatic dose control or necessitating repeat imaging if
image quality is compromised. Effective positioning and
optimized protocol parameters are more impactful for
dose reduction than using gonad shields (Hiles et al.,
2020).

Limitations of the Study

This study has several limitations. Using a RANDO phantom
instead of real patients may not fully represent clinical
conditions due to body habitus variations. Additionally,
minimal ovarian dose from scatter radiation introduced
variability in measurements, necessitating multiple
measurements for accuracy. Sensitivity and proper
application of nanoDot detectors also posed challenges in
the experimental setup.

CONCLUSION

This study concludes that increasing tube potential
correlates with higher ovarian doses, though contact
gonad shielding does not significantly reduce this
exposure. In fact, at 90 kVp, ovarian dose was highest with
shielding, suggesting shielding may not enhance radiation
safety. Therefore, optimizing tube potential and
collimation is essential to uphold the ALARA (As Low As
Reasonably Achievable) principle for radiation safety. In
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summary, internal scatter radiation poses a risk to organs
outside the primary imaging area, particularly the ovaries
in PA chest radiography. Since contact gonad shielding
does not consistently reduce ESDs — and may even
increase ovarian dose its routine use appears
unnecessary. Focusing on tube voltage optimization and
precise collimation offers a more effective approach to
minimizing ovarian radiation exposure.

Future Recommendations

For future research, it is recommended to explore a
broader range of exposure settings with more than five
tube potentials, repeated at least three times for greater
accuracy. Additional sensitive organs, such as the thyroid
and eyes, could be included in further studies.
Additionally, using thermoluminescent dosimeters (TLDs)
may offer improved sensitivity for measuring absorbed
dose.
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INTRODUCTION

ABSTRACT

Background: Regular breakfast consumption is recommended as part of a healthy lifestyle, as it helps
individuals meet their nutritional needs and benefits their mental health, emotional well-being, and
positive social interactions. However, the prevalence of breakfast consumption remains low among
university students. Therefore, this study aims to assess knowledge, attitude, and practice (KAP)
levels regarding breakfast consumption among health sciences and non-health sciences students at
the International Islamic University Malaysia (IIlUM). Methods: A convenience sampling method was
used to recruit 382 on-campus undergraduate participants, with 191 health sciences students from
the Kuantan campus and 191 non-health sciences students from the Kuantan, Gombak, and Pagoh
campuses. An online questionnaire was distributed, comprising four sections: sociodemographic
information, knowledge, attitude, and practice related to breakfast consumption. Results: The results
showed that while 66% of IIUM students had a high level of knowledge about breakfast consumption,
92% had only moderate attitudes toward it, and 84% displayed moderate breakfast practice. Health
sciences students exhibited significantly higher knowledge levels compared to non-health sciences
students. No significant differences were found between knowledge and practice. Notably, significant
associations were identified between knowledge and attitude, and between attitude and practice
concerning breakfast consumption. Conclusion: These findings indicate a need for universities to
implement educational programs and interventions to promote regular breakfast consumption and
healthier eating patterns among students.

Despite its importance, the number of university students
with poor nutritional quality of breakfast is concerning due

Breakfast is the first meal consumed upon waking from an
overnight fast and it is widely recognised as a basis of daily
nutrition. This mealtime pattern is closely related to
maintaining good and healthy eating habits, improving
nutritional value, and supporting cognitive growth
(Christensen et al., 2019; Ishida et al., 2020; Yao et al.,
2019). In the broader context of establishing a healthy
lifestyle, regular breakfast consumption is not merely a
dietary suggestion but a strategic response to the rising
worldwide challenge of obesity. This widespread health
problem which affects not only Malaysia but the entire
world, needs thoughtful and educated dietary choices.
Many studies have highlighted the importance of
breakfast concerning cognitive function and academic
performance among students. For instance, Hoyland et al.
(2009) reported that students who skipped breakfast faced
difficulties in memory tests and demonstrated poorer
performance in attention tasks in the morning.

* Corresponding author.
E-mail address: nuraniza@iium.edu.my
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to poor eating habits. A recent study revealed that
approximately 31.8% of Malaysian university students skip
breakfast regularly (Jayaveloo et al., 2021). Factors such as
time constraints, lack of nutritional knowledge,
socioeconomic conditions, and academic pressures have
been identified as major contributors to this trend (Lazzeri
etal., 2016; Okada et al., 2019; Badrasawi et al., 2021). The
growing concern over unhealthy breakfast habits
underscores the need for a greater understanding of
knowledge, attitude, and practice (KAP) towards breakfast
consumption among university students.

Numerous studies have examined the impact of breakfast
consumption on academic performance, the factors
leading to breakfast skipping, and the relationship
between breakfast consumption, snacking behaviour, and
BMI. However, limited studies have examined the KAP of
breakfast consumption across different academic
backgrounds. Assessing these parameters is needed as it
would help to identify whether health sciences students,
who are generally more exposed to nutrition education,
may demonstrate different breakfast habits compared to
non-health sciences students.
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This study aims to fill this gap by assesing the KAP of
breakfast consumption among health sciences and non-
health sciences students at IIlUM. By exploring the
potential differences between these two groups, the
results will deepen our knowledge of how various
academic backgrounds influence breakfast consumption.
It can also provide university authorities with insightful
information about how to provide nutritional education to
promote healthier breakfast consumption patterns to
meet the student's individual needs. Therefore, this study
was conducted to assess the KAP of breakfast
consumption among health sciences and non-health
sciences students of IIUM that could positively impact not
only the students’ academic performance but also their
overall health.

MATERIALS AND METHODS
Study Population

This study focused on undergraduate students from both
health sciences and non-health sciences courses from
Kuantan, Gombak and Pagoh campuses. The Kuantan
campus had the most health sciences students, majoring
in allied health sciences, dentistry, medicine, nursing, and
pharmacy, while a smaller group of non-health sciences
students at the Kuantan campus majored in science. In
contrast, the Gombak and Pagoh campuses had the most
non-health sciences students. Students from the Gombak
campus study non-health sciences courses such as
architecture, economics, education, engineering,
information and communication technology, and human
science. Meanwhile, the Pagoh campus students only
study language management courses.

Sampling Method

This study employed a convenience sampling method for
its practicality across three campuses, allowing access to
willing participants and accommodating the diversity of
students. The inclusion criteria focused on on-campus
undergraduate students who were healthy.

Sample Size Calculation

The sample size was determined based on Krenjcie &
Morgan's table (1970). The total student population across
the three campuses of IIlUM was 24,582, with 19,382
students in Gombak, 3,566 students in Kuantan, and 1,634
students in Pagoh. For the calculation, the population size
was rounded up to 30,000. The sample size recommended
was 379 participants. However, data collection yielded a
final sample size of 382 participants.
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Questionnaires and Data Collection

A validated KAP survey by Jayaveloo et al. (2021) was used
to conduct this study. This questionnaire consisted of four
sections, including sociodemographic information,
breakfast consumption patterns, KAP, and barriers related
to breakfast consumption. However, to fit the objectives
of this study, only two sections of this questionnaire were
utilized: the sociodemographic part and the KAP part. For
the KAP part, there were thirteen knowledge questions,
ten attitude questions, and eleven practice questions in
this questionnaire. The researchers had already validated
the KAP sections in this questionnaire, with the values for
the Cronbach alphas for the KAP being 0.722, 0.705, and
0.784, respectively. These alpha values were considered
acceptable, indicating the reliability of the questionnaires.

Sociodemographic Questionnaire

The first part of this section comprises questions asking
about personal details. It includes gender (female or male),
age, Kulliyyah, year of study (1, 2, 3, 4 and 5), marital status
(single or married), daily budgets on food (in RM), monthly
allowance (in RM), and scholarship (self-sponsored, JPA,
MARA, PTPTN, and others).

KAP of Breakfast Consumption

The KAP part comprised three sections. The knowledge
section contains thirteen questions using multiple-choice
(True, Not Sure and False). The scoring for this question
was assigned with zero for incorrect, one for uncertain and
two for correct answers. The attitude section consists of
ten questions rated on a five-point Likert scale (Strongly
Disagree, Disagree, Neutral, Agree and Strongly Agree).
Scoring assigned four marks for the most ideal attitude,
three for ideal attitude, two marks for the uncertain
attitude, one for less ideal attitudes and zero for the least
ideal attitudes. Lastly, the practice section included eleven
questions also rated on a five-point Likert scale with
scoring mirroring the attitude section. The total scores for
each category in this questionnaire were computed and
classified according to Perumal et al. (2013), where scores
less than 40% are considered low, 40% to 80% are
moderate, and more than 80% are high.

Data Analysis

The data collected were analyzed using the Statistical
Packages for Social Sciences (SPSS) version 29.0 computer
program (IBM Corporation, New York, USA). Descriptive
analysis was conducted to measure the KAP scores of
breakfast consumption among IIlUM students. To compare
the KAP scores of breakfast consumption between health
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sciences and non-health sciences students, the Mann-
Whitney U test was employed, as the data were not
normally distributed. Additionally, Spearman’s correlation
was utilized to assess the relationships between the KAP
domains of breakfast consumption, providing insights into
how these domains interact with one another.

RESULTS
Sociodemographic Characteristics

Table 1 outlines the sociodemographic characteristics of
the respondents, comprising 108 (28.3%) males and 274
(71.7%) females. Among them, 252 (65.9%) were from the
Kuantan campus, with the largest group being 129 (33.8%)
from the Kulliyyah of Allied Health Sciences, followed by
smaller numbers from other Kulliyyah: Nursing (13, 3.4%),
Pharmacy (14, 3.7%), Medicine (26, 6.8%), Dentistry (11,
2.9%), and Science (59, 15.4%). Additionally, 32 (8.4%)
respondents were from the Kulliyyah of Sustainable
Tourism and Contemporary Languages at the Pagoh
campus. From the Gombak campus, 10 (2.6%) were from
the Ahmad Ibrahim Kulliyyah of Law, while others came
from wvarious Kulliyyah, including Architecture and
Environmental Design (15, 3.9%), Information and
Communication Technology (15, 3.9%), Islamic Revealed
Knowledge (27, 7.1%), Engineering (13, 3.4%), Economics
and Management Sciences (14, 3.7%), and Education (4,
1.0%).

In terms of academic year, the majority were in Year 3,
accounting for 132 (34.6%) respondents, while Year 5 had
the fewest, with only 4 (1.0%). Regarding funding, most
participants were self-funded (34.8%), followed by Majlis
Amanah Rakyat (MARA) (23.6%), the National Higher
Education Fund Corporation (PTPTN) (22.3%), and the
Public Service Department Malaysia (JPA) (11%).
Additionally, the largest group of respondents (51.8%)
reported daily food expenditures between RM 10 and RM
15, followed by those spending over RM 15 (31.4%) and
those spending RM 5 to RM 10 (16.8%).

Table 1: Sociodemographic charateristics of the subjects

. Frequenc Percentage
Variables q(n) v (%) &
Gender
Male 108 28.3
Female 274 71.7
Campus
Kuantan 252 65.9
Gombak 32 8.4
Pagoh 98 25.7
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Kulliyyah Frequency Percentage
(n) (%)

Kulliyyah of Allied Health 129 33.8

Sciences

Kulliyyah of Nursing 13 34

Kulliyyah of Pharmacy 14 3.7

Kulliyyah of Medicine 26 6.8

Kulliyyah of Denstistry 11 2.9

Kulliyyah of Science 59 15.4

Kulliyyah of Sustainable 32 8.4

Tourism and Contemporary

Languages

Ahmad lbrahim Kulliyyah of 10 2.6

Law

Kulliyyah of Architecture 15 3.9

and Environmental Design

Kulliyyah of Information 15 3.9

and Communication

Technology

Abdul Hamid Abu 27 7.1

Sulayman Kulliyyah of

Islamic Revealed

Knowledge and Human

Sciences

Kulliyyah of Engineering 13 34

Kulliyyah of Economics and 14 3.7

Management Sciences

Kulliyyah of Education 4 1.0

Year of study

Year 1 128 33.5

Year 2 72 18.8

Year 3 132 34.6

Year 4 46 12.0

Year 5 4 1.0

Funding for study

PTPTN 85 22.3

JPA 42 11.0

Self-funding 133 34.8

MARA 90 23.6

Others 32 8.4

Daily Budget on food (RM)

RM 5-RM 10 64 16.8

RM 10 -RM 15 198 51.8

More than RM 15 120 314

Knowledge of Breakfast Consumption
Knowledge among IIlUM students

Table 2 reveals that only a small proportion of UM
students (0.5%) demonstrated low knowledge score
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regarding breakfast consumption, followed by 128 (33.5%)
respondents scoring at a moderate level, while the
majority of IUM students (66%) scored at a high level. The
mean knowledge score regarding breakfast consumption
is 82.11 +12.49.

Table 2: Knowledge level of breakfast consumption among lIUM
students.

Knowledge Frequency Percentage Mean t
(%) SD
Low 2 0.5
Moderate 128 3355 82.11+
High 252 66 12.49

Knowledge among health sciences and non-health sciences
students

Table 3 shows that the mean knowledge score for health
sciences respondents is 85.46 (SD = 11.39) and for non-

health sciences respondents is 78.76 (SD = 12.67). The
mean difference of 6.70 has a 95% Cl ranging from 4.28 to
9.13, which excludes zero, indicating a significant
difference (p < 0.001). Thus, the study rejects the null
hypothesis, confirming a significant difference in
knowledge levels between health sciences and non-health
sciences students at [IUM.

Attitude of Breakfast Consumption
Attitude among IIUM students

Table 4 reveals that most respondents, 352 (92.1%),
exhibited a moderate attitude toward breakfast
consumption. Meanwhile, 15 respondents (3.9%)
displayed either a low or high attitude level. The average
attitude score was 58.51 + 11.47, placing it within the
moderate range. Thus, IIlUM students generally hold a
moderate attitude toward breakfast consumption.

Table 3: Knowledge level of breakfast consumption among health sciences and non-health sciences students

Variable Health Sciences Non-Health Sciences Mean Difference
(n=191) (n=191) (95% Cl) p-value
Mean SD Mean SD
Knowledge 85.46 11.39 78.76 12.67 6.71 <0.001
(4.28,9.13)

Table 4: Attitude level of breakfast consumption among IIlUM
students.

Attitude Frequency Percentage Mean t
(%) SD
Low 15 3.9
Moderate 352 92.1 58.11 +
High 15 3.9 11.47

Attitude among health sciences and non-health sciences
students

Table 5 shows that the mean attitude score for health
sciences respondents is 59.4 (SD = 11.31) and for non-
health sciences respondents is 57.62 (SD = 11.60). The
mean difference of 1.80 has a 95% Cl ranging from —0.56
to 4.10, which includes zero, indicating no significant
difference (p = 0.066). Thus, there is no significant
difference in attitude between health sciences and non-
health sciences students at IUM.

Practice of Breakfast Consumption

Practice among IIlUM students

Table 6 presents those 352 (92.1%) respondents shows a
moderate level of practice regarding breakfast

consumption, scoring between 40% and 80%. Notably, 55
respondents (14.4%) had a low level of practice, which

International Journal of Allied Health Sciences, 8(5): 112-118

exceeded the number with a high level (6, 1.6%). The mean
practice score was 50.94 = 11.51, indicating a moderate
level overall. Thus, IHUM students generally exhibit
moderate breakfast consumption practices.

Practice among health sciences and non-health sciences
students

Table 7 shows that the mean of practice level for health
sciences respondents is 50.48 (SD = 10.56) and for the non-
health sciences respondents is 51.39 (SD = 12.41). The
mean difference between these two groups is -0.90 and
the 95% Cl is from — 3.33 until 1.41, which includes zero,
indicating no significant difference (p = 0.707). Therefore,
there is no significant difference in practice level between
health sciences and non-health sciences students at [IUM.

The Relationship Between Knowledge, Attitude, and
Practice regarding Breakfast Consumption

Table 8 demonstrates the relationship between
knowledge, attitude, and practice regarding breakfast
consumption among health sciences and non-health
sciences students of IUM by using Spearman’s correlation
test. The results show two significant positive correlation
between knowledge and attitude (r =0.348, p < 0.001) and
between attitude and practice (r = 0.358, p < 0.001).
However, no significant correlation was observed between
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knowledge and practice (r = 0.067, p = 0.195), as the p-
value exceeded 0.05 and the correlation coefficient, r, was

close to zero.

Table 5: Attitude level of breakfast consumption among health sciences and non-health sciences students

Variable Health Sciences Non-Health Sciences Mean Difference
(n=191) (n=191) (95% Cl) p-value
Mean SD Mean SD
Attitude 59.40 11.31 57.62 11.60 1.80 0.066
(-0.56, 4.10)
Table 6: Practice level of breakfast consumption among IIlUM students.
Attitude Frequency Percentage (%) Mean + SD
Low 55 14.4
Moderate 321 84.0 50.94 + 11.51
High 6 1.6

Table 7: Practice level of breakfast consumption among health sciences and non-health sciences students

Variable Health Sciences Non-Health Sciences Mean Difference
(n=191) (n=191) (95% Cl) p-value
Mean SD Mean SD
Practice 50.48 10.56 51.9 12.41 -0.90 0.707
(-3.22, 1.41)

Table 8: Correlation of KAP domain regarding the breakfast
consumption.

Item Correlation, r p-value
Knowledge — Attitude 0.348 <0.001
Knowledge — Practice 0.067 0.195

Attitude - Practice 0.358 <0.001

DISCUSSION
Knowledge of Breakfast Consumption

The findings of this study are aligned with recent research
by Jayaveloo et al. (2021) in Malaysia and Gupta et al.
(2022) in India, which found that most university students
have high levels of knowledge regarding breakfast
consumption. The study found health sciences students
are more likely to possess a greater understanding of
healthy lifestyle habits compared to non-health sciences
students, likely due to their academic backgrounds. Health
sciences students receive more education on these topics
and have greater access to information and resources for
developing such knowledge.

For example, Stage et al. (2021) reported that teachers
with professional training in healthy eating had
significantly higher knowledge for promoting health
behaviors. Similarly, Matsumoto et al. (2019) found that
Japanese adults with higher nutrition knowledge
consumed breakfast more frequently.
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Attitude of Breakfast Consumption

The study’s results are consistent with previous research
by Jayaveloo et al. (2021), which found a similar pattern of
moderate attitude level towards breakfast consumption
among Malaysian students. This suggests that factors such
as culture, time constraints, lifestyle, and economic
challenges (Abu Bakar et al., 2019 & Okada et al., 2019)
may hinder students from adopting a more positive
attitude toward breakfast. The lack of disparity between
student groups might reflect a common belief among
students that breakfast is not significantly related to
overall well-being. This finding proposes that even with
better knowledge, students may not see the practical
importance of breakfast, potentially due to personal habits
and established behaviours of skipping breakfast from an

early age.

Practice of Breakfast Consumption

The findings indicate that university students generally
have moderate level of breakfast habits, suggesting that
academic knowledge may not impact these habits. In
contrast, Xiao (2023) found that the dietetics students had
better breakfast habits than the non-dietetics students.
However, that study only focused on dietetics students,
while our study also included a wider range of students in
health sciences courses such as medical, nursing,
pharmacy, and dentistry.
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Health sciences students frequently struggle to have
breakfast due to busy schedules and early hospital duties,
which limit their time. Limited cafeteria hours, as noted by
Ackuaku-Dogbe and Abaidoo (2014), further hinder access
to breakfast. To improve this situation, cafeterias could
consider opening earlier and providing quick breakfast
options. Additionally, educating students on the
importance of breakfast and offering time management
tips could help them incorporate it into their daily routines.

Relationship between Knowledge, Attitude and Practice
Regarding Breakfast Consumption

The results of this study were comparable to the recent
study by Jayaveloo et al. (2021) and a thesis by Xiao (2023).
Both studies reported significant association between
knowledge and attitude, as well as attitude and practice.
These consistent results across different studies indicate
that students’ knowledge and attitude influence their
breakfast consumption. A student with a high level of
knowledge is likely to have a positive attitude towards
breakfast. The correlations found in this study suggests
that students may be influenced by several factors such as
time constraints faced among students with early morning
classes. Besides, the availability of healthy breakfast
choices on campus is crucial as limited options can
discourage students from eating their regular breakfast,
even though they recognize its benefits.

To bridge the gap between attitude and practice of
breakfast consumption, universities can educate students
by organizing educational campaigns about the benefits of
breakfast, providing affordable and healthy breakfast
choices on campus, and encouraging morning routines
that incorporate breakfast. These initiatives would
encourage students to promote healthy eating habits and
enhance their overall health.

CONCLUSION

In summary, [IlUM students exhibit a high level of
understanding but moderate level of attitude and practice
of breakfast consumption. This highlights that they still
struggle to adopt a positive attitude and good practice of
breakfast consumption. The study found a significant
difference in knowledge levels between health sciences
and non-health sciences students, with health sciences
students showing greater knowledge, but no significant
differences in attitudes or practices. Additionally,
significant  associations were observed between
knowledge and attitude, as well as between attitude and
practice, though no correlation was found between
knowledge and practice.
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This study has several limitations including the absence of
analysis on breakfast patterns and barriers to
consumption. Future research should focus on these areas
as well as the quantity and quality of dietary intake, BMI
and CGPA. This will provide a more thorough
understanding of breakfast habits and their effects on
student health and academic performance.
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ABSTRACT

Background: Dietary fibre provides many advantages to human health and can be found in fruits,
vegetables, grains, and other plant-based foods. It has been proven that intake of dietary fibre is low
globally and while interventions should focus on all age groups, those targeting young adults should
be given priority. Therefore, this study intends to assess the knowledge, attitude, and practice (KAP)
of dietary fibre consumption among International Islamic University Malaysia (IlUM) undergraduate
students. Methods: A cross-sectional study was employed, and the sample population consisted of
students of IIUM Kuantan, Gombak, and Pagoh. A validated KAP survey adopted from a previous
study was used. The survey was created using Google Forms and disseminated through online
platforms. A total of 381 students (190 health science and 191 non-health science) participated in
this study. Results: The results found that the students had moderate levels of knowledge (69.7 +
10.3%) and practice (57.3 *+ 18.3%), as well as high positive attitude (86.5 + 10.1%) towards dietary
fibre consumption. There were no significant differences in KAP scores between health science and
non-health science students. Nonetheless, there was a significant relationship between knowledge
and practice (p = 0.022), and between attitude and practice (p < 0.001). On the other hand, no
significant relationship was found between knowledge and attitude (p = 0.587). Conclusion:
Nutritional interventions that incorporate aspects of knowledge and attitudes should be developed

to promote better practices and habits of dietary fibre consumption among university students.

INTRODUCTION

According to the Codex Alimentarius 2009, “dietary fibre
means carbohydrate polymers with ten or more
monomeric units, which are not hydrolysed by the
endogenous enzymes in the small intestine of humans” (de
Menezes et al., 2013, p.1). Dietary fibres have a variety of
structures and properties, however they are primarily
divided into soluble and insoluble fibres.

Consuming adequate dietary fibre is crucial as it is good for
the gut and general health. Its role may be indirect and not
immediate, but it plays a significant function in the health
maintenance of the body's systems such as the digestive
and immune systemes. Its contribution to the evacuation of
bowels is the most widely recognised and accepted fact
worldwide (Barber et al., 2020). Dietary fibre also serves as
a prebiotic in the intestine. It is through nutrient
enrichment and modification of gut microbiota and the
immune system that prebiotics are able to strengthen
human health (Yadav et al., 2022).

Despite the well-established health benefits of dietary
fibre, it is one of the food components that many people

* Corresponding author.
E-mail address: nuraniza@iium.edu.my

International Journal of Allied Health Sciences, 8(5): 119-124

of all ages around the globe, including Malaysia, have yet
to reach its recommended daily intake amount. For
example, students at International Islamic University
Malaysia (IlUM) Kuantan campus consumed around 5 g of
dietary fibre per day as compared to the Malaysian
national guideline of 20 g to 30 g per day (Abdul Rahim &
Mat Jusoh, 2023; Ministry of Health Malaysia [MOH],
2017). This problem may stem from the apparent
disconnect between the prevalence of NCDs and the
potential role of dietary fibre in lessening their risks among
this population.

There exists a need in understanding the knowledge,
attitude, and practice (KAP) regarding dietary fibre
consumption among university students. To date, studies
on KAP of dietary fibre consumption particularly among
Malaysian university students have yet to be conducted or
published. Lack of data in this area could possibly hinder
the policymakers and healthcare professionals from
planning and implementing suitable dietary interventions
for this population. Therefore, this study aims to
determine the KAP of dietary fibre among students of
[IUM. The scores were then compared between health
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science and non-health science students. Furthermore, the
correlation between the KAP domains was investigated.

MATERIALS AND METHODS
Study Participants

This cross-sectional study was conducted online on IlUM
undergraduate students who were studying in Kuantan,
Gombak, and Pagoh campuses. There is a total of 14
kulliyyahs or faculties in the mentioned campuses. Six
faculties are in Kuantan, namely Kulliyyah of Allied Health
Sciences (KAHS), Kulliyyah of Dentistry (KOD), Kulliyyah of
Medicine (KOM), Kulliyyah of Nursing (KON), Kulliyyah of
Pharmacy (KOP), and Kulliyyah of Science (KOS).
Meanwhile, there are seven faculties in Gombak, including
Kulliyyah of Islamic Revealed Knowledge and Human
Sciences (KIRKHS), Kulliyyah of Law (KOL), Kulliyyah of
Architecture and Environmental Design (KAED), Kulliyyah
of Economics and Management Sciences (KENMS),
Kulliyyah of Education (KOED), Kulliyyah of Engineering
(KOE), and Kulliyyah of Information and Communication
Technology (KICT). Lastly, only one faculty is located at
Pagoh, which is Kulliyyah of Sustainable Tourism and
Contemporary Languages (KSTCL). Those taking health
science courses were those in KAHS, KOD, KOP, KOM, and
KON.

The sample size was determined using the Krejcie and
Morgan table. Hence, a minimum of 379 participants was
needed. The students were eligible to participate in the
study if they were healthy, aged from 19 to 25 years old,
and living on campus. International students, pregnant and
lactating students, and students who were undergoing
low-fibre diet due to medical reasons were excluded from
this study. A total of 381 students were recruited using
convenience sampling.

Questionnaire

A set of questionnaires was created through adopt and
adapt method from a previous study by Mat Daud et al.
(2018) with some modifications. The online survey was
created by using Google Forms and distributed to students
via social media. There were four sections in the
guestionnaire: sociodemographic information, knowledge
of dietary fibre, attitude towards dietary fibre, and
practice of dietary fibre consumption. The KAP scoring
method and categorisation of the KAP scores were based
on the original study.

The first section contained questions about respondents’
gender, age, year of study, kulliyyah, marital status, and
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monthly allowance. The second section comprised 24
factual items with “yes” and “no” answer options. A
correct answer was given one mark while a wrong answer
was given zero mark. Therefore, the total score for this
section was 24 marks. The third section contained 12 items
that aim to assess the students’ opinions regarding the
health effects and importance of dietary fibre. The five-
point Likert scale was used as the answer options (strongly
disagree, disagree, neutral, agree, and strongly agree).
Two marks were given to the positive scale, one mark for
the neutral scale, and zero mark for the negative scale. The
total score for this section was 24 marks. The final section
consisted of 12 items with “yes” and “no” answer options.
This section evaluated the students’ daily dietary
behaviour relating to dietary fibre, including food
preferences and frequency of dietary fibre intake. As for
the scoring, a favourable practice received one mark, while
any unfavourable practice received zero mark (Mat Daud
et al., 2018). In total, the maximum score for this section
was 12 marks. For each KAP section, the mean score
percentage was categorised into either low (< 40%),
medium (40% — 80%), or high (> 80%) category (Mat Daud
et al., 2018).

Statistical Analysis

The data in this study was analysed using the Statistical
Package for the Social Sciences (SPSS) Version 20. For all
tests, the significance level was set to 0.05, with 95%
confidence level. Descriptive analysis was used to
determine the KAP scores of the students. Meanwhile,
independent samples t-test and Mann-Whitney U test
were used to compare the KAP scores between health
science and non-health science students. Lastly, to
examine the correlation between the KAP domains,
Spearman’s correlation test was utilised.

RESULTS
General Characteristics of the Participants

According to Table 1, a total of 190 health science (50
males, 140 females) and 191 non-health science (46 males,
145 females) students participated in this study. The
average age of the respondents was 21.7 + 1.4 years old.
Most of the respondents were third year students (31.2%)
and the least participated category of students was from
fifth year students (1.6%). Most respondents were from
KAHS (51.5%) for the health science group and KOS (38.2%)
for the non-health science group.
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Table 1: Sociodemographic information distribution of
IIUM students (n = 381)

KAP Scores of Dietary Fibre

Table 2 shows the KAP scores of IIlUM students. The
knowledge of IIUM students on dietary fibre was at the
medium level (69.7 £ 10.3%). The health science students
(70.0 £ 10.2%) have a comparable knowledge score with
the non-health science students (69.4 + 10.5%).

Remarkably, the students have a positive attitude towards
the importance of dietary fibre since their mean score fell
into the high category (86.5 + 10.1%). Furthermore, the
mean attitude score of health science students (86.6 +
9.8%) was similar to that of non-health science students
(86.1 + 10.5%).

Lastly, the health science students (58.1 + 17.3%) have a
comparable practice score to non-health science students
(56.5 + 19.4%). The mean practice score of the overall
students fell into the medium category (57.3 + 18.3%).

Table 2: KAP score percentage of health science, non-
health science, and overall students
Percentage Score (Mean t SD)
Health Non-health Total
Science Science (N =381)
(N =190) (N =191)
Knowledge  70.0+10.2 69.4 £10.5 69.7£10.3
Attitude 86.8 £9.8 86.1+10.5 86.5+10.1
Practice 58.1+17.3 56.5+19.4 57.3+18.3

Domain

Health Non-health
L Total Science Science
Characteristic (N =381) (N = 190) (N = 191)
n % n % n %

Gender
Male 96 25.2 50 26.3 46 24.1
Female 285 748 140 73.7 145 75.9
Age? (years) 21.7 14 216 1.2 219 16
Year of Study
Year 1 87 22.8 43 22.6 44 23.0
Year 2 103 27.0 57 30.0 46 24.1
Year 3 119 31.2 56 29.5 63 33.0
Year 4 66 173 30 15.8 36 18.8
Year 5 6 1.6 4 2.1 2 1.0
Kulliyyah
KAHS 97 25,5 97 51.5
KAED 8 2.1 8 4.2
KOD 5 13 5 2.6
KENMS 12 3.1 12 6.3
KOED 12 3.1 12 6.3
KOE 12 3.1 12 6.3
KICT 20 5.2 20 10.5
KIRKHS 31 8.1 31 16.2
KOL 5 1.3 5 2.6
KOM 25 6.6 25 13.2
KON 34 8.9 34 179
KOP 29 7.6 29 15.3
KOS 73 19.2 73 38.2
KSTCL 18 4.7 18 9.4
Marital status
Single 376 98.7 189 99.5 187 97.9
Married 5 1.3 1 0.5 4 2.1
Monthly
allowance
(RM)
<300 113 29.7 51 26.8 62 325
300 -500 124 325 65 34.2 59 30.9
501 - 1000 125 32.8 65 34.2 60 314
> 1000 19 5.0 9 4.7 10 5.2
@Mean (SD)

Comparison of KAP Scores Between Health Science and
Non-health Science Students
Knowledge and attitude scores

Based on Table 3, Mann-Whitney U test was used to
analyse the difference in knowledge and attitude scores
between the health science and non-health science
students. For the knowledge domain, it was discovered
that there was no significant difference between the two
groups (U = 17588, n; = 190, n,= 191, p = 0.601), with a
small effect size (0.027). On the other hand, there was no
significant difference in the attitude scores between the
two groups (U =17537, n; =190, n, = 191, p = 0.568), with
a small effect size (0.029).

Table 3: Comparison of knowledge and attitude scores between health science and non-health science students (Mann-Whitney

U test)
Mean rank
Domain Health science Non-health science  Mann-Whitney U Z-value p-value Effect size
(n =190) (n=191)
Knowledge 193.93 188.08 17588.00 -0.523 0.601 0.027
Attitude 194.20 187.82 17537.00 -0.571 0.568 0.029
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Practice scores

The difference in practice scores between the health

sciences and non-health sciences students was explored
using independent samples t-test. From the analysis, as
seen in Table 4, there was no significant difference
between the two groups (p = 0.404).

Table 4: Comparison of practice scores between health science and non-health science students (Independent samples t-test)

Health science Non-health science

Variable (n=190) (n=191) Mean differences (95% Cl) t-statistics (df) p-value
Mean SD Mean SD
Practice (%) 58.1 17.3 56.5 19.4 1.60 (-2.13, 5.27) 0.853 (379) 0.404

Association Between KAP Domains

Spearman’s rank order correlation was used to determine
the associations between knowledge and attitude,
knowledge and practice, as well as attitude and practice.
The results are presented in Table 5. Among the three
associations analysed, only two of them produced
significant results, which were knowledge and practice (r =
0.117, n = 381, p = 0.022) and attitude and practice (r =
0.206, n = 381, p < 0.001). Even though significant, the
associations showed weak positive relationships. On the
other hand, the knowledge and attitude association had
the weakest positive relationship and was the only one
without a significant outcome (r = 0.028, n = 381, p =
0.587).

Table 5: Spearman’s correlation analysis between the KAP
domains

Spearman’s Correlation Test (n =

Association 381)

r-value p-value
Knowledge and attitude  0.028 0.587
Knowledge and practice  0.117 0.022
Attitude and practice 0.206 <0.001

DISCUSSION

Based on the results, the general knowledge level of the
students was at the moderate level. The finding on
knowledge classification was consistent with a previous
study done on Malaysian adolescents, although its mean
was a little lower compared to the current study (54.4 +
11.3%) (Mat Daud et al., 2018). The slight difference in the
scores may be attributed to the increased health
information-seeking behaviour among young adults. That
is, apart from themselves, they also tend to search health
information for their families and peers to show support
for them (Thorsteinsdottir & Kane, 2018). This behaviour
allows them to obtain more knowledge regarding healthy
living, including proper nutrition and diet. The knowledge
scores of health science and non-health science students
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can be considered comparable to each other. Health
science students are generally taught about the
importance of healthy eating towards human health in
greater details and have more nutrition-related learning
materials, which may include emphasis on eating plenty of
dietary fibre, especially fruits and vegetables. Despite that,
people nowadays can retrieve any information quickly
using the internet, including those pertaining to dietary
fibre (Mat Daud et al., 2018; Georgiou & Moshogianni,
2023; Rohin et al., 2021).

Next, the students have a high level of positive attitude
and good perception towards the importance of dietary
fibre. It can be concluded that the students were aware of
the benefits of dietary fibre, regardless of their academic
background.. This outcome matters because, through
regular practice of this mindset, it can help people of all
ages gradually eat more dietary fibre. A previous study by
Yen and Lim (2019) on university staff recorded the same
score classification as the present study, although its mean
attitude score (88.57 + 8.44%) was a little higher. The
similarity in both studies can be attributed to the
participants’ educational level, in which study participants
in both studies have received and were receiving tertiary
education at higher institutions. People with higher
education levels, regardless of their field of study, tend to
have better nutrition awareness and habits (Azizi Fard et
al., 2021; Hearty et al., 2007). According to Hearty et al.
(2007), age also contributes to the positive attitude among
adults towards healthy eating. This may be due to their
roles in family and disease prevention.

Similar to knowledge score, the mean practice score of the
total student was at moderate level. Majority of the
students did not eat vegetables in each meal (n = 203) and
did not consume fruits daily (n = 283). The moderate
practice level may serve as evidence that there are still
many Malaysian young adults who have yet to achieve the
desirable behaviour to achieve the recommended dietary
fibre intake. University students’ dietary choices are
multifactorial. Findings in previous studies by Wan Zakaria
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et al. (2021) and Yun et al. (2018) revealed that many
university students consumed inadequate dietary fibre,
mainly fruits and vegetables, because they favoured cheap
and accessible foods rather than healthy ones. Another
study in Norway found that young adults who lived far
from their parental home had declining intakes of
vegetables and fruits (Winpenny et al., 2018). Moreover, it
was observed that participants in the present study had
the lowest practice score when compared to two similar
KAP studies (Mat Daud et al.,, 2018; Yen & Lim, 2019).
These disparities may be due to environmental factors. For
instance, many university students face financial
constraints and packed academic schedule that could
disrupt the amount and quality of their overall food intake
(Gamba et al., 2021).

Even though the knowledge level was concluded to be on
the moderate level, the correlation test proved that it did
not have any significant link to the attitude level. Based on
the results, it is possible that the students' knowledge of
dietary fibre was just superficial, and hence insufficient to
have a major impact on their attitudes. Aside from that,
attitude towards food among university students can be
influenced by many factors, and knowledge may
contribute only a small percentage to it. Common factors
like food preference and aversion play a huge part in
forming attitude revolving dietary fibre. For example,
cravings and preference for healthy foods such as salads
were not common among adults even though they know
that the foods are good for them (Van Dyke et al., 2024).
In contrary, the students' practice level regarding dietary
fibre consumption was significantly associated to their
knowledge and attitude levels. An individual who lacks
knowledge or have a negative perception of dietary fibre
are less likely to prioritise its consumption. In fact, positive
attitude was one of the major factors that can influence
the intentions to consume at least three servings of
vegetables among university students (Nguyen et al.,
2020). Furthermore, a study conducted among ltalian
university students revealed that knowing nutritional
characteristics of food was one of the key variables
influencing their daily diet choices (Savelli et al., 2019).
Therefore, improving students' knowledge and attitudes
regarding dietary fibre is critical for fostering improved
eating practice and habits.

CONCLUSION

In summary, this study assessed the KAP levels of dietary
fibre consumption among undergraduate students of
IUM. The results demonstrated that the students have
moderate levels of knowledge and practice, and a high
level of positive attitude. However, no significant
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differences in the scores were found between health
science and non-health science students, indicating that
these two student groups have similar KAP levels. Besides
that, it was discovered that the practice level was highly
influenced by knowledge and attitude. Thus, interventions
incorporating these two factors should be conducted to
gradually improve dietary fibre intake in this population. .
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INTRODUCTION

ABSTRACT

Background: Malaysia is facing dual challenges of stunting and obesity among young children. To
address these issues, the Malaysian Dietary Guideline (MDG) was introduced. This study evaluates
the knowledge and dietary adherence of caregivers to the MDG and its impact on the nutritional
status of young children. Methods: A cross-sectional study was conducted among selected
kindergartens in Kelantan, whereby children’s height and weight were measured, and caregivers
were interviewed on knowledge of MDG. The correlation between caregivers’ knowledge, adherence
to MDG, and their children’s nutritional status was evaluated using the Spearman correlation and
Chi-square test. Results: A total of 60 pairs of caregivers and their children participated in the study.
The prevalence of underweight, stunting, obesity, and wasting was 17%, 23%, 10%, and 7%,
respectively. Caregivers demonstrated a moderate level of knowledge regarding the MDG.
Adherence to the MDG for vegetables and fruit was poor and none adhered to the fat
recommendation. Nevertheless, most of them (83%) followed sugar recommendations. No
significant correlation was observed between caregivers' knowledge of MDG and the children's status
of underweight (p=0.693), stunting (p=0.652), or wasting (p=0.240). However, a significant
correlation was identified between caregiver sugar consumption and their children's stunting status
(p<0.05). Conclusion: Stunting remains the most common nutritional problem among young children.
Caregivers exhibit a moderate knowledge level and poor adherence towards MDG. Hence, further
exploration is required to facilitate practical strategies for improving diet quality among young
children.

The issue of malnutrition is a growing concern, especially

Malnutrition in all its forms raises the dangers of morbidity
and mortality throughout life. Children typically suffer
from this because they do not consume or do not take
enough proper foods. Children who are overweight may
not obtain adequate micronutrients while stunted children
more likely to become obese.

* Corresponding author.
E-mail address: hazirahjaafar@iium.edu.my
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in low- and middle-income countries. According to a
survey conducted in NHMS 2015, the prevalence of
underweight was 12.4%, stunting was 17.7%, and wasting
was 8.1% among children under 5 years old. However, in
2019, these numbers increased to 14.1% for underweight,
21.8% for stunting, and 9.1% for wasting (IPH, 2019). The
prevalence of overweight and obesity among children
below 5 years old is 5.6%. According to the WHO (2021),
undernutrition is a contributing factor in about 45% of
fatalities in children under the age of five. The number of
cases of malnutrition has been increasing over the years
up until now.

In Malaysia, the National Plan of Action for Nutrition
includes the development of the Malaysian Dietary
Guidelines (MDG) as part of its efforts to prevent nutrition-
related disorders. The original MDG was published in 1999
and consisted of eight key messages. Subsequently, the
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MDG underwent several revisions, resulting in MDG 2010,
and the latest version, MDG 2020, which includes 14 key
messages and 52 key recommendations. These revisions
were made to address the challenges of both
undernutrition and overnutrition.

All of the aforementioned MDGs are aimed at individuals
aged 18 to 59 years old. Meanwhile, in 2013, the Ministry
of Health published the Malaysian Dietary Guidelines for
Children and Adolescents (MDGCA). MDGCA is
appropriate for healthy children and adolescents from
birth to the age of 18. It is made up of 15 key messages to
serve as a complete resource for Malaysian children and
adolescents in ensuring optimal growth.

Nonetheless, although the MDG has been in place since
1999, Malaysians are still unaware of them (Norimah et.al.,
2010). There are various limitations faced by Malaysians to
understand and practise MDG in their daily life. Hence, this
study aims to evaluate the knowledge and dietary
adherence to Malaysian Dietary Guidelines (MDG) and its
associated factors among caregivers of young children in
Kelantan.

MATERIALS AND METHODS

Participants

A cross-sectional study was conducted among caregivers
with children aged below 5 years old, whereby stratified
random sampling was used to recruit the participants. In
particular, 9 kindergartens were randomly selected from 5
districts in Kelantan, Malaysia. Data were collected
between February 2023 and April 2023 in 5 districts of
Kelantan, Malaysia. A total of 90 caregivers who registered
their children at 9 kindergartens were selected from the
list using simple random sampling, whereby their numbers
in the list were randomly picked using a number generator
application. They were recruited if their children were 5
years old and below. Caregivers of children with chronic
illnesses that can affect their eating habits were excluded
from the study.

Anthropometric measurements

Anthropometric measurements include the height and
weight of the children. The height was measured in
centimetres (cm) using SECA roll-up measuring tape with
wall attachment (SECA 206), while the weight was
measured in kilograms (kg) using SECA weighing scale. For
children who cannot stand independently, knee height
was measured, and their height was estimated using the
Stevenson equation (Haapala et. Al., 2015). Meanwhile, for
children who could not stand independently, the weight
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was taken along with the caregiver, then subtracted by the
caregiver weight to get the children’s weight. The
nutritional status of the children was categorised using the
WHO classification (WHO, 2008).

Knowledge on the Malaysian Dietary Guideline (MDG)
Questionnaire

The knowledge on MDG was assessed using a validated
guestionnaire by Norimah et al., (2021) which contains 20
guestions that assessed the knowledge of MDG 2020 and
the Malaysian Food Pyramid 2020. Caregivers were
required to choose one answer and be given one point for
a correct answer. The total score of this questionnaire is
100 with the following categories: <50% indicate poor
MDG knowledge, 51% to 74% moderate MDG knowledge,
and > 75% good MDG knowledge.

Dietary Adherence towards MDG Questionnaire

Dietary adherence towards MDG was assessed using a
validated questionnaire by Mohd Shukri & Karami, (2023)
which consists of 9 questions on respondents’ intake of 9
food groups according to the requirements guided by the
MDG 2020 and Malaysian Food Pyramid 2020. The
respondents are required to report the number of servings
they consumed daily for the nine food groups.
Respondents who followed the suggested serving sizes
were marked as adhering whereas those who did not
follow the recommendations were marked as non-
adherence.

Statistical Analysis

A descriptive analysis was conducted to describe the
participant’s characteristics and the nutritional status of
young children. Spearman correlation test was used to
evaluate the correlation between caregivers’ knowledge of
MDG and their children’s nutritional status. Meanwhile,
the Chi-square test was used to investigate the association
between caregivers’ dietary adherence to MDG and the
children’s nutritional status. The chi-square test was also
used to evaluate the association between household
income and children’s nutritional status and caregiver’s
adherence to MDG. Significant values were determined
using a p-value <0.05. All analyses were conducted using
the Statistical Package for the Social Sciences (SPSS)
version 26.0.

Ethical Approval
This study has been granted ethical approval by the

International Islamic University Malaysia Research Ethical
Committee (IREC) (KAHS 3/23).
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RESULTS
Characteristics of participants

In Table 1, 60 caregivers and their children participated in
this study. There was a moderate response rate (63.2%) as
only 60 out of 90 distributed questionnaires were
returned. Most participating caregivers were female
(73.3%), those aged between 30 to 39 years old (68.3%),
having the highest level of education (38.3%), and were
employed (80%). On average, the monthly household
income is RM 4935.35 (SD+3447.78). Nonetheless,
most caregivers (33.3%, n = 20) have an income between
RM 1000 and RM 2500 monthly.

Sixty participating children aged one to five years old, of
which 56.7% were males and 43.3% were females. The
mean age of the children was 3.48 years (SD+1.36), with

the majority aged 4 years old (21.7%).

Table 1: Sociodemographic characteristics and
anthropometric measurement of children (N=60)

Characteristics n (%) Mean £SD
Caregivers

Age

21-29 years 5(8.4) 36 £6.65

30-39 years 41(68.3)

40-49 years 14(23.3)

Gender

Male 16(26.7)

Female 44(73.3)

Educational level

Degree/Master/PhD 23 (38.3)

Diploma 21 (35.0)

SPM 16 (26.7)

Occupation status

Employed 48 (80.0)

Self-employed 10 (16.7)

Not working 2(3.3)

Household income

< RM 1000 2(3.3) 4935.35

RM 1001- RM 2500 20(33.3) +3447.78

RM 2501 - RM 5000 18 (30.0)

RM 5001 - RM 7500 6 (10.0)

RM7501 - RM 10000 10(16.7)

> RM 10000 4(6.7)

Children

Age of child
1vyear 6 (10.0) 3.48+1.36
2 years 10(16.7)
3 years 12(20.0)
4 years 13(21.7)
5 years 19(31.7)
Gender
Male 34(56.7)
Female 26(43.3)
Child’s weight (kg) 13.05+3.30
Child’s height (cm) 93.49+12.04
BMI (kg/m?) 13.3943.01
Nutritional status
Weight-for-age
(WAZ-score) -0.91£1.19
Normal 50 (83.3)
Underweight 10 (16.7)
Height-for-age -1.19%1.20
(HAZ-score)
Normal 46 (76.7)
Stunting 14 (23.3)
Weight-for-height -0.38+1.31
(WHZ-score)
Normal 50 (83.3)
Overweight 6 (10.0)
Wasting 4(6.7)
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Nutritional status of young children

On average, children weighed 13.05kg (SD+3.30), with
93.4cm height (SD+12.04), and had a BMI of 13.39kg/m2
(SD+3.01). Regarding their mean z-scores for weight-age,
height-age, and weight-height-age, the children's scores
were -0.91 (SD+1.19), -1.19 (SD+1.20), and -0.38 (SD+1.31)
respectively. In terms of their nutritional status, 16.7%
were underweight, 23.3% were stunted, 6.7% were wasted
and 10% were overweight (Table 1).

Caregiver knowledge and dietary adherence to the
Malaysian Dietary Guideline (MDG)

Most caregivers (53.3%) have moderate knowledge of
MDG, while 6.7% of caregivers have poor knowledge.

In Table 2, the majority did not adhere to the

recommendation for fat (100%), vegetables (95%), fruits
(81.7%), milk (73.7%) and cereals intake (68.3%). Caregiver
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dietary adherence was shown in sugar (83.3%) and
protein-based food intake i.e., poultry (78.3%), fish (70%),
and legumes (71.7%).

Table 2: Dietary adherence to MDG (N=60)

Food groups  Adhere Not adhere Mean
*SD
n (%) n (%)

Vegetable 3 (5.00 57 (95.0) 1.43%0.60
Fruit 11 (183) 49 (81.7) 1.52+1.05
Cereals 19 (31.7) 41 (68.3) 2.05%1.02
Poultry 47 (78.3) 13 (21.7) 1.88+0.78
Fish 42  (70.0) 18 (30.0) 1.28+0.72
Legumes 43 (71.7) 17 (28.3) 1.13+0.75
Milk 16  (26.7) 44 (73.7) 1.42+0.81
Fats 0 (0.0) 100 (100.0) 1.60+0.92
Sugar 50 (83.3) 10 (16.7) 1.57+1.03

Correlation between caregivers’ knowledge of MDG and
their children’s nutritional status

The children’s status for underweight [r (10) = -0.052,
p=0.693], stunting [r (14) = 0.059, p=0.652], and wasting [r
(4) = -0.154, p =0.240] did not significantly correlate with
the caregiver’s knowledge of the MDG.

Association between caregivers’ dietary adherence to
MDG and nutritional status of their children

In this study, no association was found between
caregivers’ dietary adherence and children’s underweight
status. However, a higher prevalence of non-adherence in
vegetables, fruits, rice/cereal and milk/milk products
intakes was observed among caregivers with underweight
children.
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Similarly, no significant association was found between
caregivers’ dietary adherence and the children’s
overweight and wasting status. However, a higher
prevalence of non-adherence in vegetables and rice/cereal
intakes was observed among caregivers with overweight
children.

Nonetheless, there is a significant association found
between caregivers’ adherence to sugar intake and the
stunting status of their children, (X2 (1) = 3.149, p<0.05).
Higher prevalences of non-adherence in vegetables, fruits,
and milk/milk products intakes were observed among
caregivers with stunting children.

Association between household income and children’s
nutritional status and caregivers’ dietary adherence

There is a significant association found between house
income and stunting status (X? (1) = 6.051, p<0.05) (Table
3), whereby a higher prevalence of stunting was observed
in those with incomes <RM5000.

Nonetheless, no significant association was found
between household income and caregivers’ dietary
adherence (Table 3). However, higher prevalences of non-
adherence in all food groups were found in those with
incomes <RM5000.

DISCUSSION

The study found that stunting was the prevalent
nutritional issue among young children in Kelantan. This
aligns with previous research, indicating a higher
prevalence of stunting among children under 5 years old in
Malaysia which may be attributed to early feeding
difficulties and poor dietary quality (Lee et.al., 2022). In
this study, caregivers showed poor adherence to fats/oils,
vegetables, fruits, rice/other  cereals/wholegrain
products/tuber, and milk/milk products intake. Studies
have linked high stunting to poor diet quality, emphasizing
the importance of consuming diverse animal-sourced
foods for better growth (Krasevec et.al., 2017). Poor diet
quality was also associated with an increased risk of
childhood obesity (Kranz et.al., 2008).

In this study, most caregivers in Kelantan have moderate
MDG awareness. This finding is comparable to Norimah et
al. (2010), who found that the majority of Malaysian adults
have a moderate understanding of the MDG and asserted
that education is strongly correlated with knowledge. This
situation can be elucidated by a study conducted in
Canada, where the study found a persistently low level of
knowledge and understanding of the official dietary
guidelines among adults, despite their awareness of the
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guidelines (Vanderlee et.al., 2015). This discrepancy can be
attributed to the unequal opportunity in accessing and
comprehending the guidelines. These findings align with a
study, whereby a lack of familiarity with the guidelines
hindered participants from fully understanding them

(Brown et.al., 2011). Furthermore, Norimah et al. (2010)
reported moderate knowledge of dietary guidelines due to
a low comprehension of the terms used in the guidelines.

Table 3: Association between household income and children’s nutritional status and caregiver’s dietary adherence (N=60)

X2-

Household Income n p-value
Variables < RM5000 RM5000 — RM9999 n >RM10000 statistic (df)
n (%) (%) n (%)
Children’s nutritional status
Wasting status
Normal 29 (48.3) 11 (18.3) 9 (15) 49 3.677 (4) 0.452
Overweight 4(6.7) 3(5) 0(0) 7
Wasting 3(5) 0(0) 1(1.7) 3
Underweight status
Normal 28 (46.7) 12 (20) 10 (16.7) 50 2.857(2) 0.240
Underweight 8(13.3) 2(3.3) 0(0) 10
Stunting status
Normal 28 (46.7) 8(13.3) 10 (16.7) 46 6.051 (2) 0.049
Stunting 8(13.3) 6 (10) 0(0) 14
Caregiver’s dietary adherence
Vegetable
Adhere 2(3.3) 0(0) 1(1.7) 3 1.287 (2) 0.526
Not adhere 34 (56.7) 14 (23.3) 9 (15.0) 57
Fruit
Adhere 7 (11.7) 2(3.3) 2(3.3) 11 0.201 (2) 0.904
Not adhere 29 (48.3) 12 (20.0) 8(13.3) 49
Rice, other cereals, wholegrain products and tubers
Adhere 9 (15.0) 5(8.3) 5(8.3) 19 2.399 (2) 0.301
Not adhere 27 (45.0) 9 (15.0) 5(8.3) 41
Poultry / Meat / Egg
Adhere 27 (45.0) 13 (21.7) 7 (11.7) 47 2.385 (2) 0.303
Not adhere 9 (15.0) 1(1.7) 3(5.0) 13
Fish
Adhere 22 (36.7) 13 (21.7) 7 (11.7) 42 4.837 (2) 0.089
Not adhere 14 (23.3) 1(1.7) 3(5.0) 18
Legumes
Adhere 23 (38.3) 11 (18.3) 9 (15.0) 43 3.056 (2) 0.217
Not adhere 13 (21.7) 3 (5.0) 1(1.7) 17
Milk and milk products
Adhere 9 (15.0) 2(3.3) 5(8.3) 16 3.933 (2) 0.140
Not adhere 27 (45.0) 12 (20.0) 5(8.3 44
Sugar
Adhere 29 (48.3) 11 (18.3) 10 (16.7) 50 2.429 (2) 0.297
Not adhere 7 (11.7) 3(5.0) 0(0) 10

*Notes: The chi-square test was used to evaluate the association between household income and children’s nutritional status and

caregiver adherence to MDG.

In this study, most caregivers did not follow
recommendations for vegetable (1.43 servings per day)
and fruit (1.52 servings per day) intake. Our findings were
similar to the prior study that factors such as habit,
attitude, societal influence, and limited availability of fruits
and vegetables at home may contribute to this inadequacy
(Koo et.al., 2016). According to Mclvar et al. (2021),
caregivers’ consumption of fruits and vegetables was
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found to significantly predict their children’s intake.

All  caregivers did not adhere to fat intake
recommendations, reporting an average intake of only 1.6
servings, below the recommendation. However, it is
uncertain whether this reflects an accurate estimation or
if caregivers underestimated their fat intake. Similar
findings have been reported in other studies, showing
either insufficient or excessive fat consumption depending
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on the age range of the children (Monnard & Fleith, 2021).
Since caregivers are in charge of cooking and purchasing
food at home, their adherence to recommended fat intake
will potentially influence the children’s consumption.

The study found no correlation between the knowledge of
MDG among caregivers and the nutritional status of their
children. This is consistent with another study that
reported that the possession of nutrition knowledge by
caregivers does not seem to have an impact on the
nutritional status of children in Ghana. (Forh et.al., 2022).
The main factor preventing caregivers from applying
nutrition knowledge is financial difficulties caused by
unemployment. These difficulties increase malnutrition by
reducing the quality of food consumed and leading to
“hidden hunger”. (Siddiqui et.al., 2020).

This study highlights a significant link between household
income and stunting cases among young children. It
reports that the prevalence of stunting is higher in the B40
category, which refers to households with an income of
less than RM 5000 (Department of Statistics, 2022). A
review by Rahma & Mutalazimah (2022) supports this
finding, as majority of reviewed articles showed a
significant relationship between family income and the
incidence of stunting in children under five. An in-depth
analysis by Boomers and colleagues (2019) further
explains that higher stunting rates were observed in the
poorest quartile compared to the richest quartile. Low
household income can predispose children to stunting
because families may not be able to afford nutritious and
diverse foods (Nuraeni & Suharno, 2020). This pattern can
be observed from our data even though no statistical
significance was found. A large proportion of non-
adherence to all food groups was reported from those
households with income <RM5000.

The strength of this study lies in its investigation of the
nutritional condition of young children in Kelantan and the
correlation between caregiver knowledge and dietary
adherence to the Malaysian Dietary Guidelines (MDG).
While previous research has primarily focused on the
impact of the MDG on the lifestyles of adolescents and
adults, this study aims to determine whether knowledge of
and adherence to the MDG can influence the nutritional
status of young children. However, the interpretation of
the findings should be with caution due to the small
sample size, which may not adequately represent the
diverse communities in Kelantan.

CONCLUSION

The findings reveal a concerning prevalence of stunting
and most caregivers possess moderate knowledge of the
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MDG while not adhering to the recommended vegetable
and fruit intakes. Children from lower-income families
exhibit lower nutritional status and a higher prevalence of
non-adherence to most food groups. Nutritionists and
dietitians should prioritize the MDG and raise public
awareness about its significance. In order to tackle the
issue of moderate knowledge regarding the MDG, the
Nutrition Department of the Ministry of Health should
consider using simple terms and key messages in the
guidelines.
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ABSTRACT

Background: Diabetes-related knowledge is fundamental to effective diabetes management,
influencing self-management and health outcomes. Changes in lifestyle, including diet modification
and physical activity, are all necessary for effective nutrition treatment. Therefore, this study aims to
identify the relationship between diabetes-related knowledge and physical activity levels with
perceived adherence to lifestyle changes among type 2 diabetes mellitus (T2DM) patients.
Methods: Questionnaires consisting of Diabetes Knowledge Test (DKT), Perceived Adherence
Lifestyle Modification (PALM-Q), and International Physical Activity Questionnaire (IPAQ) were used
through self-administers. The data were analysed using Statistical Package for the Social Sciences
(SPSS). A total of 33 respondents, T2DM patients aged 18 and above in SASMEC@IIUM, were involved
in this study. Results: The Spearman Correlation test found no association between diabetes-related
knowledge and perceived adherence to lifestyle changes and physical activity level (p>0.05).
Additionally, the Chi-Square Independence test shows a significant association between perceived
adherence to lifestyle changes and physical activity level (p>0.05). Conclusion: It can be concluded
that there is no association between diabetes-related knowledge and perceived adherence to
lifestyle changes and physical activity level, yet there is a significant association between perceived

adherence to lifestyle changes and physical activity level among T2DM patients in SASMEC@I1IUM.

INTRODUCTION

Research Background

Type 2 Diabetes Mellitus (T2DM) is a significant health
concern, with increased prevalence among individuals
over 30 years old in the past decade (Hussein et al., 2015).
Usually, once the individual is diagnosed with diabetes for
the first time, they will be referred to a dietitian to proceed
with lifestyle change recommendations. However, not all
patients are able to comply and maintain the
recommended advice. A high prevalence of
noncompliance with lifestyle advice was seen among
T2DM patients in Malaysia, where just 16.4% of people
with diabetes follow the dietary plans recommended by
dietitians (Chew et al., 2013). A study conducted at the
University of Malaya Medical Centre found that Malaysian
diabetes patients are prone to consuming a high
carbohydrate and fat diet (Hussein et al., 2015). This also
indicates that they still have an unhealthy lifestyle, even
after being diagnosed with diabetes.

* Corresponding author E-mail address: ishah@iium.edu.my
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Practising healthy eating and increasing physical activity
are necessary for improving health. Klinovszky et al. (2019)
found that following physical exercise recommendations
improves blood glucose levels and provides benefits.
Noncompliance, on the other hand, has more severe
implications for patients. T2DM patients frequently have
poor diet adherence due to a failure to understand,
perform, and sustain the necessary previous experiences
(Al-Salmi et al., 2022).

Poor adherence to lifestyle interventions remains a
persistent barrier to optimal diabetes management,
leading to uncontrolled blood sugar levels and increased
risk of complications. This underscores the need to
investigate how patients' diabetes-related knowledge
influences their perceived adherence to lifestyle changes
and physical activity levels. Adequate knowledge about
diabetes plays a critical role in empowering patients to
take charge of their health, adopt healthier behaviours,
and manage their condition more effectively. Yet, gaps in
patient education continue to exist, contributing to
suboptimal lifestyle changes. Thus, the current study aims
to understand the association between diabetes-related
knowledge, adherence to lifestyle changes, and physical

132



activity among patients at SASMEC@IIUM.
MATERIALS AND METHODS
Study Area

This study was conducted at Sultan Ahmad Shah Medical
Centre at International Islamic University Malaysia
(SASMEC@IIUM) Kuantan, Pahang. The data were
collected at Medical Clinic 1 and Medical Clinic 2.

Study Design

A cross-sectional study was conducted to collect study
samples.

Study Population

The study population involves patients diagnosed with
T2DM at the Medical Clinics 1 and 2 in SASMEC. All T2DM
patients who are above 18 years old and able to
understand Malay were included in the study. Whereas
T1DM, GDM, patients, and patients below 18 years old
were excluded.

Sampling Method

Convenience sampling was used as it is the most practical
sampling method for this research. It was conducted by
approaching any participants based on the inclusion and
exclusion criteria in SASMEC. Only patients who provided
consent were invited to join the study.

Data Collection

The questionnaire consists of a few sections, which are
socio-demographic, the Diabetes Knowledge Test (DKT)
(Md Aris et al.,2018), the Perceived Adherence
Modification Questionnaire (PALM-Q) (Nor et al., 2022),
and the International Physical Activity Questionnaire
(IPAQ) (Shamsuddin et al., 2015). All the questionnaires
have been validated in Malay.

Socio-demographic questionnaire

Data like age, gender and ethnicity were collected in the
first section of the questionnaire.

Diabetes Knowledge Test (DKT)

A validated Malay version of the simplified diabetes
knowledge test (DKT) was used for this section. Questions
regarding diabetes-related knowledge consisting of
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correct, incorrect, and don't know answer options were
included in the second section. It has 20 questions,
consisting of 18 questions focusing on general diabetes
knowledge and two questions specifically for diabetes
patients who take insulin. A correct answer was given one
mark, while an incorrect answer received no mark. This
guestionnaire aims to identify the knowledge levels
regarding diabetes among T2DM patients. There is no
specific cut-off point, and the highest mark is 20. However,
a higher score reflects a better understanding of diabetes
management, which can be used to infer the respondent's
level of knowledge about their condition (Md Aris et
al.,2018).

Perceived adherence modification questionnaire (PALM-Q)

PALM-Q was a questionnaire that determined the
perceived adherence levels among T2DM patients,
including knowledge, beliefs, and barriers. The
questionnaire consists of 18 questions. The response
option is in Likert-scale format with four choices: Strongly
Disagree, Disagree, Agree, and Strongly Agree, with points
of 4, 3, 2, and 1, respectively. The scoring was used to
categorize respondents into three groups: the presumed
perceived adherence with 54 points and above,
unpredictable perceived adherence with a score of 32-53;
and perceived non-adherence, which scores less than or
equal to 31 (Nor et al., 2022).

International Physical Activity Questionnaire (IPAQ)

The IPAQ questionnaire, which uses a shortened version of
7 questions, required respondents to self-report their daily
physical activity. The IPAQ-M monitors the frequency and
duration of time spent in vigorous-intensity, moderate-
intensity, and sedentary activities such as sitting and
sleeping. Participants were instructed to report on their
activities during the previous seven days, including only
activities that lasted 10 minutes or more per session. The
total amount of time was then used to categorize the
participants as either sufficiently active or insufficiently
active based on their ability to meet the physical activity
guidelines by the NHMS 2019, at least 150 minutes of
moderate-intensity per week.

RESULTS

Demographic Data

A total of 33 Malay with T2DM patients participated in this
study. The majority of respondents were from the age
group of 40 — 59 years old, which includes 18 (54.5%),
followed by 60 and above and 22 — 39 years old, with 11
(33.3%) and 3 (9.1%), respectively. In contrast, the least
respondents came from the age group of 18 — 21 years old
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with 1 (3%). Out of the 33 respondents, 17 (51.5%) were
female and 16 (48.5%) were male. Table 1 shows the
demographic data of the participants.

Table 1: Demographic data of the respondents (n=33)

Subjects (n=33)

Demographics
n %

Age
18 — 21 years old
22 — 39 years old

40 - 59 years old 3 9.1
60 years above 18 54.5
11 33.3

Gender
Male 16 48.5
Female 17 51.5

Diabetes-related Knowledge

The respondents were asked regarding diabetes-related
knowledge. Table 2 displays the lowest score as 7, while
the highest is 17, with a mean score of 11.15.

Table 2: Diabetes-related knowledge among T2DM
patients in SASMEC (n=33)

Variable Minimum Maximum MeantSD
Diabetes- 7 17 11.15 +
related 2.539
knowledge

Association of Diabetes-related Knowledge and

Perceived Adherence to Lifestyle Changes

Table 3 indicates the correlation between diabetes-related
knowledge and perceived adherence to lifestyle changes.
There is no significant correlation, and a weak positive
correlation was found with a p-value of 0.732 (r = 0.062).
Similarly, the correlation between diabetes-related
knowledge and physical activity levels was not significant
with p-value > 0.05. However, the variables showed a weak
negative correlation (Table 4), indicating that participants
with good diabetes-related knowledge participate less in
physical activities.

Association of Perceived Adherence to Lifestyle Changes
and Physical Activity Levels

The result from the Chi-Square Test shows the association
between perceived adherence to lifestyle changes and
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Table 3: Correlation between diabetes-related
knowledge and perceived adherence to lifestyle
changes and physical activity level (n=33)

Variable r-value p-value
Diabetes-related 0.062 0.732
knowledge and

perceived adherence to

lifestyle changes

Diabetes-related -0.242 0.175

knowledge and physical
activity level

physical activity levels among T2DM patients.

Participants were categorized into three physical activity
levels: low (11 participants, 33.3%), moderate (15
participants, 45.5%), and high (7 participants, 21.2%). A
significant association was found between physical activity
level and perceived adherence to lifestyle changes, X? (2,
n=33)=7.457, p =0.017, Cramers V = 0.480.

DISCUSSION
Diabetes-related Knowledge

This study revealed that the mean scores of diabetes-
related knowledge among T2DM patients were in a good
category. Since all participants answered more than half of
the questions correctly, they had moderate and
acceptable levels of knowledge. Other studies by Al-Qazaz
et al. (2010) and Fitzgerald et al. (2016), showed similar
results, with more than half of the participants having
good knowledge regarding diabetes. Additionally, T2DM
patients in Kuala Muda District, Kedah, have good
diabetes-related knowledge and demonstrate good
attitudes and practices in diabetes management (Abbasi et
al., 2018). However, compared to a study conducted by
Lee et al. (2019), in a primary care clinic in Seremban
reported lower diabetes knowledge scores, with only 3.6
% of the respondents well-versed regarding diabetes. The
low diabetes knowledge scores recorded in the survey
could be attributed to Negeri Sembilan having the highest
diabetes prevalence among Malaysian states, according to
NHMS 2019.

The differences in diabetes knowledge might be due to
numerous factors such as demographic profiles like age
and ethnicity, the duration for which patients had T2DM,
and the tools used to assess knowledge (Hamuleh et al.,
2010). Furthermore, variations in the availability and
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quality of diabetes education programs in certain areas
may impact participants' knowledge. This highlights the
need for standardized educational programs to improve
the overall understanding of diabetes and improve health
outcomes.

Association between Diabetes-related Knowledge with
Perceived Adherence to Lifestyle Changes and Physical
Activity Level.

Higher diabetes knowledge is associated with better
adherence among T2DM patients (Yeh et al., 2018), and
higher levels of physical activity (Klupa et al., 2016; Sodeno
et al.,, 2022).However, this study found no association
between diabetes-related knowledge and perceived
adherence to lifestyle changes or physical activity levels.
An improved knowledge may not ensure sustained
commitment to food and lifestyle changes. A study by
Ahola & Groop (2013 emphasized that there is no
association between knowledge and adherence due to
social support, denial of current disease, and depressive
symptoms negatively impact adherence. Adherence to
dietary and physical activities involves many interrelated
factors beyond individual knowledge.

Financial constraints and access to healthy foods
significantly determined adherence (Peter et al., 2022).
The high costs of healthy food items with time constraints
restrict food choices, as people usually opt for something
quick and easy. Beyond knowledge, addressing behavioral,
psychological, and environmental barriers to adherence is
essential (Yeh et al., 2018). Healthcare providers should
incorporate strategies to enhance adherence to lifestyle
changes.

Patients with poor knowledge lack of basic understanding
needed for effective self-management. They are likely
more vulnerable to the same psychological, social, and
environmental barriers that affect those with higher
knowledge (Marciano et al., 2019). This aligns with the
general understanding that knowledge is fundamental for
effective diabetes self-management.

A study by Martin et al. (2021) and Pelluri et al. (2022)
found no significant relationship between physical activity
and diabetes knowledge, suggesting that motivation is
essential in determining the level of physical activity
among T2DM patients. Research by Sazlina et al. (2013) on
interventions to promote regular physical activity among
older adults found that peer support groups, goal setting,
and individualized coaching are essential for engagement.
Knowledge of diabetes alone does not seem significant in
promoting physical activity.
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Many studies emphasize that factors such as individual
current disease status; BMI, especially obesity and
overweight individuals, age, lifestyle behavior, and mental
health significantly influence physical activity (Colberg et
al., 2010; Daryabor et al., 2020; Tyson et al., 2010).
Individuals with higher BMI, particularly those who are
obese or overweight, are often associated with decreased
engagement in physical activity and are uninterested in
managing their weight and improving their overall health
(Duta et al., 2023).

According to a few studies, people will not exercise even if
they have substantial knowledge about diabetes because
of psychological barriers or a lack of motivation (Al-Salmi
et al., 2022; Harrington & Henson, 2021; Klinovszky et al.,
2019). These studies highlight the difficulty in changing
behavior and the need for comprehensive interventions
targeting behavioral, psychological, and informational
components.

Association Between Perceived Adherence to Lifestyle
Changes and Physical Activity Level

This study found an association between perceived
adherence to lifestyle changes and physical activity level.
When individuals have high perceived adherence to
lifestyle changes, their physical activity levels are expected
to increase. High perceived adherence indicates that
patients feel they are successfully following their
prescribed lifestyle modifications, which may include diet,
medication adherence, and mental health practices
(Klinovszky et al., 2019). This sense of success can enhance
motivation and self-efficacy, leading patients to engage
more actively in physical exercise as part of their overall
commitment to improve health (Shabirah et al., 2022).
When patients perceive themselves as adherent, they may
also be more likely to adopt additional positive behaviors,
including increased physical activity, because they
recognize the benefits and feel capable of integrating
these behaviors into their daily routines.

Furthermore, perceived adherence may foster positive
feedback where the successful adoption of one healthy
behavior reinforces the adoption of others. For instance,
patients who feel confident in their dietary changes and
medication adherence might be more willing to
incorporate regular physical activity, perceiving it as
another manageable and beneficial component of their
lifestyle. This holistic approach to adherence can lead to
comprehensive improvements in health and well-being.

CONCLUSION
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In conclusion, increased knowledge alone did not lead to
higher perceived adherence to lifestyle changes, including
physical activity. On the other hand, physical activity levels
are influenced by patients' perceived adherence to
lifestyle changes. While knowledge is essential, motivation
plays a more significant role in prompting behavioral
changes among T2DM patients. Therefore, healthcare
providers should prioritize fostering behavioral change
rather than focusing solely on imparting knowledge.
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ABSTRACT

Introduction: The production of biscuits fortified with spices that offer health benefits is currently
limited in variations. This study aims to formulate ginger biscuit recipes that achieve high
acceptability. Methods: Three formulations of ginger-flavoured biscuits were created by
incorporating additional ingredients such as chocolate chips and raisins, using buckwheat flour as the
base. The sensory attributes and overall acceptability of the three formulations. Formulation 1 was
based on only sugar, formulation 2 was enhanced with chocolate chips, and formulation 3 was
enriched with raisins. A panel of thirty volunteers was randomly selected to evaluate the acceptability
of the biscuits. The data were statistically analysed using One-way Analysis of variance (ANOVA).
Results: The sensory characteristics revealed no significant differences among the formulations for
their appearance, aroma, taste, crunchiness and overall acceptance. Overall, the data indicates that
all biscuit formulations were acceptable to the panellists. Conclusions: All ginger-permeated biscuit
formulations were equally acceptable to the panellists in quantity and other ingredients like sugar,

chocolate chips or raisins.
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INTRODUCTION

Muffins, biscuits, cakes, and cookies are baked
confectionery products consumed worldwide for sensory
appeal. In both industrialised nations and emerging
economies, these products contribute to obesity and type
Il diabetes due to their high sugar and fat content. Sugar
and fat play multiple roles in baked confectionery
products, influencing their structure, texture, shelf life,
flavour, and aroma. Significant efforts have been made to
modify product formulations to reduce sugar and fat
content without compromising quality. Ginger,
scientifically known as Zingiber officinale, is a dietary
component widely used in food and beverages to enhance
flavour. Beyond its culinary uses, ginger is well-known for
its health benefits, aiding in the management of diabetes
and hyperlipidaemia. In addition to its anti-diabetic,
antioxidant, anti-obesity, and hypolipidemic properties,
ginger possesses anti-inflammatory, neuroprotective, anti-
glycating, and androgenic effects. Furthermore, ginger has
been shown to influence carbohydrate metabolism, organ
morphology, and metabolic profiles (Siregar et al., 2022).
In Malaysia, the value of cookies and biscuits sold in 2022
was nearly 3.29 billion Malaysian ringgit. Compared to the
previous year, the manufacturing sales value of cookies
and biscuits has grown (Statista, 2023). This trend indicates
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a rising demand for confectionery products, with
consumers increasingly seeking out these types of food.
Spices such as ginger in confectionery products like biscuits
can enhance the functional food market while providing
health benefits to consumers.

Therefore, this project aims to create a ginger-flavoured
biscuit formulation that is acceptable and offers health
benefits. It would provide a choice of confectionery
product, specifically biscuits, that is highly acceptable
across various sensory attributes.

MATERIALS AND METHODS
Development of Ginger Biscuits

The composition of the biscuits is presented in Table 1,
with three different formulations produced. The ginger
biscuit formulations consist of various ingredients. For
each batch, the core ingredients include buckwheat flour,
whole wheat flour, sugar, baking soda, ginger powder,
vegetable oil, egg, and water. The first formulation
contained no additional ingredients. In the second
formulation, chocolate chips were added, while the third
included raisins. All ingredients were thoroughly mixed to
form a uniform dough, which was then shaped into circular
portions. Each portion of dough was placed on baking
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paper lined on a tray and baked for about fifteen minutes
in a preheated oven at 180°C. Once baked, the biscuits
were cooled to room temperature and stored in an airtight
container.

Table 1: The composition of ginger biscuits of three
formulations.

Formulation

F1 F2 F3

Buckwheat Flour (g) 70 70 70
Whole Wheat flour 30 30 30
(g)
Sugar (g) 50 50 50
Baking Soda (g) 1.25 1.25 1.25
Ginger Powder (g) 7.5 7.5 7.5
Vegetable oil (g) 25 25 25
Egg (g) 20 20 20
Water (g) 7 7 7
Chocolate Chip (g) - 20 -
Raisins (g) - - 20

Panellists

Thirty panellists consisting of students from the

International Islamic University Malaysia, were recruited
for this study. Students with health issues or who had lost
the ability to sense smell or taste were excluded from
participating in this study.

Sensory Evaluation

The sensory evaluation was carried out in the sensory
evaluation laboratory, Department of Nutrition Sciences,
Kulliyyah of Allied Health Sciences. The intended sensory
parameters, score options, and numerical rankings were
listed on the evaluation forms of the panellists. The
biscuits were rated using a 9-point hedonic scale and
tested on several acceptability parameters, including
appearance, aroma, taste, and texture. The appearance of
the ginger biscuits was evaluated for their colour and
shape, while their aroma was assessed for its fragrance.
For the taste, the ginger biscuits were judged on
sweetness, and the texture was evaluated in terms of
crunchiness and chewiness. The hedonic scale ranged from
‘extremely like’ to ‘extremely dislike,” with scores ranging
from 1-9. To measure the level of liking and overall
pleasantness or unpleasantness of the consumption
experience of the biscuits. The evaluation was conducted
over five sessions, each consisting of six panellists. Each
panellist was served three biscuit samples from different
formulations, with an evaluation form, each corresponding
to one biscuit sample. Panellists were provided with a glass
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of plain water to cleanse their palate between tastings. All
panellists were instructed to refrain from discussing or
communicating with each other during the session. Each
session lasted approximately 10 - 15 minutes, with a 5-
minute gap between sessions for room evacuation and
preparation for the next group.

STATISTICAL ANALYSIS

The collected data were entered into the Statistical
Package for the Social Sciences (SPSS Version 12.01) and
sorted for analysis. The mean scores for each sensory
attribute i.e. appearance (colour and shape), aroma, taste
(sweetness), texture (crunchiness and chewiness), and
overall acceptance were compared among the three
different formulations using One-way analysis Variance
(ANOVA). The significance level was set at p< 0.05 at 95%
Cl. A post hoc test was conducted using the Tukey HSD test
to determine the significant differences between the three
formulations' sensory characteristics.

RESULTS

The results of this study are presented in Table 2. The
sensory attributes evaluated included appearance (colour
and shape), aroma, taste (sweetness), texture (chewiness
and crunchiness), and overall acceptability. The statistical
analysis revealed no significant differences across the
three ginger biscuit formulations in these sensory
parameters. This indicates that the panellists found all
formulations equally acceptable, regardless of the
differences in ingredients between the samples.
Formulation 1 was a basic ginger biscuit, formulation 2
contained chocolate chips, and formulation 3 included
raisins. Despite these ingredient variations, the overall
sensory experience for the panellists remained consistent.
Although formulation 2, which contained chocolate chips,
tended to score slightly higher in some areas, such as
appearance, aroma, sweetness, and crunchiness, these
differences were not statistically significant. This suggests
that chocolate chips may have offered a slight edge in
preference for some attributes, but not enough to
distinguish it markedly from the other formulations
regarding overall acceptability. The lack of significant
differences in sensory attributes indicates that the
variations in ingredients did not lead to strong preferences
among the panellists, and all formulations were similarly
well-received. The consistent level of acceptance across
the different formulations highlights the versatility of the
base recipe, which performed well regardless of the
additional ingredients. Overall, the results suggest that
each ginger biscuit formulation was equally appealing to
the panellists, making any of them a viable option for
further development.
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Table 2 The Mean score of the Sensory Characteristics
between Formulations

Sensory N F1 F2 F3 Significa

Characteristic nce

s Level

Mean + Mean + Mean +

SD SD SD

Colour 30 7.47 £ 7.60 + 7.40 £ p=0.839
1.33 1.19 1.45 NS

Shape 30 7.83+ 7.93+ 7.57 p=0.513
1.26 1.02 1.48

Aroma 30 6.97 £ 740+ 6.80 + p=0.188
1.27 1.35 1.27

Sweetness 30 6.73 ¢ 7.27 £ 6.87 p=0.274
1.31 1.20 1.46

Crunchiness 30 5.10+ 5.90 + 5.83 p=0.041
1.40 1.32 1.29

Chewiness 30 6.23 + 6.53 + 6.30 p=0.739
1.50 1.55 1.64

Overall 30 6.63 £ 7.17 6.67 £ p=0.213

Acceptance 1.22 1.32 1.37

DISCUSSION

Sensory evaluation in foods is defined as a tool or a
technique used to measure human responses to food,
ultimately influencing consumer perceptions (Golden et al.
(2010). Sensory characteristics such as appearance,
aroma, colour, texture, and taste are key factors affecting
food quality and consumer preferences. The sensory
evaluation was conducted in a controlled laboratory
environment, ensuring factors like lighting, ventilation,
noise, and extraneous odours did not interfere with the
results. Panellists were instructed to avoid discussing or
communicating with one another to decrease distractions
and bias. Additionally, they were required to cleanse their
palates between samples to enhance the accuracy of the
evaluation and maintain responsiveness to new stimuli
(Kemp, 2008).

The colour of ginger biscuits is a critical quality factor in
consumer acceptance (Sharif et al.,, 2017). Yang et al.
(2019) found that while ginger-free biscuits appeared
plain, those with 1% ground ginger had a more golden
yellow shade. In this study, the final ginger biscuits had a
golden-brown colour, likely due to the higher proportion
of buckwheat flour, which is more fibrous and darker than
wheat flour. Baking at 180°C also contributed to this
golden-brown colour through the Maillard reaction, which
occurs at temperatures above 160°C (Mesias et al., 2016).
The panellists found the appearance of all biscuit
formulations to be acceptable. Similarly, aroma plays an
important role in the perceived quality of ginger biscuits,
often influencing whether a product is accepted or
rejected before tasting. Sharif et al. (2017) noted that a
pleasant aroma enhances taste. Filipéev et al., (2012)
found that the ginger aroma masked the buckwheat scent
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in composite biscuits, without significantly altering taste.
We recorded, no differences in the aroma acceptability
between the three formulations. However, Formulation 2,
which contained chocolate chips, scored the highest for
aroma on the hedonic scale.

Furthermore, the taste acceptability also increased with
adding ginger and chocolate chips. The slight bitterness of
the chocolate is probably balanced by the sweetness of the
biscuits, contributing to higher acceptability. While all
three formulations were generally accepted, Formulation
2 had the highest overall preference since statistically no
differences were recorded for the taste in the formulations
under investigation (Hayek, & Ibrahim, 2013)..

Texture is another critical factor in biscuit acceptability and
consumers generally prefer a balance between
crunchiness and chewiness. Buckwheat flour contributes
to the hardness and tractability of biscuits, increasing flour
added (Filipcev et al., 2012). However, the addition of fat,
such as oil, acts as a lubricant and improving dough
malleability and moulding properties (O'Sullivan, 2017).
The ginger biscuits in this study were chewier than
crunchy, with chewiness scoring an average of 6.35,
compared to 5.61 for crunchiness. Both textures were
deemed acceptable, with scores indicating "slight liking"
and "neutral" responses, respectively.

For any confectionary product, overall acceptability is a
critical measure of consumer perceptions, encompassing
all sensory attributes. There were no statistical
differences, however, formulation 2 was preferred across
all sensory parameters, with an overall acceptance score
of 7.17. This suggests that adding chocolate chips or raisins
enhances consumer acceptance, as formulations without
these ingredients received lower scores, possibly due to
the stronger buckwheat flavour overpowering the ginger.

CONCLUSIONS

This study aimed to propose a new variation of
confectionary products such as biscuits with some health
benefits and to compare the acceptability of the three
formulations. Thus, it can be concluded that this study can
produce good ginger biscuit recipes that have good
appearance (colour and shape) aroma, taste (sweetness),
texture (crunchiness and chewiness), and overall
acceptance. These findings showed that ginger biscuits
were generally well-received, demonstrating that this
product may be regarded as being well-received by
panellists. As a result, the findings of this study can be used
to produce different confectionery goods with certain
health advantages.
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INTRODUCTION

ABSTRACT

Background: Adopting a healthier lifestyle with effective self-management can improve diabetes
outcomes. For diabetic patients, perceived adherence is crucial in helping them sustain the
recommended lifestyle changes. Thus, the current study was conducted to determine the association
of perceived adherence level to lifestyle changes with the Quality of Life (QolL), body mass index
(BMI), and blood glucose level of T2DM patients. Methods: Thirty-seven T2DM patients were
recruited from the Medical Clinic at SASMEC@IIUM. All participants were interviewed and completed
survey questions regarding the perceived adherence to lifestyle changes and quality of
life. Results: Results found that most of the participants were obese 20 (54.1%), few were
underweight 2 (5.4%), normal weight 8 (21.6%) and overweight 7 (18.9%). Most participants, 23
(62.2%) had presumed perceived adherence, and 14 (37.8%) had unpredictable perceived adherence,
with no participants categorised as perceived non-adherence. There is no significant difference
between perceived lifestyle changes and body mass index. The average total quality of life score was
40.4, indicating a good quality of life. There was a significant difference between perceived adherence
to lifestyle change and quality of life. For most participants, 21 (60%) fasting blood glucose levels
were equal to or more than 7.0 mmol/L, while 14 (40%) participants had normal fasting blood glucose
values (<7.0mmol/L). The result found no significant difference between perceived adherence to
lifestyle change and blood glucose status. Conclusion: This study highlights the substantial impact of
perceived adherence to lifestyle changes on the quality of life (QoL) among diabetes patients,
emphasising the importance of promoting adherence to improve overall well-being. However, no
association was found between perceived adherence, BMI, or blood glucose levels. These findings
indicate that the influence on metabolic outcomes such as BMI and blood glucose is more complex
and likely influenced by other factors.

A study concluded that, as the complication related to

Type 2 Diabetes Mellitus (T2DM) is a non-communicable
disease that is concerning in Malaysia as it involves almost
1in 5 adultsin Malaysia (National Health Morbidity Survey,
2019). According to Ismail et al. (2023), T2DM is a
condition where the level of blood glucose increases. It
may lead to several organ dysfunctions, such as heart
disease, blood vessels, eyes, kidneys, and nerves.
According to Abdulaziz Alrashed et al. (2023), a few factors
influence the development of T2DM, such as lifestyle
habits, physical attributes, and family history.
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T2DM is prolonged and arises, the Quality of Life (QoL) may
be reduced because the complication may influence the
blood glucose level and insulin resistance, increasing the
other risk factors (Zan et al., 2024). Therefore, T2DM can
influence the QoL level in many ways, depending on the
disease management. According to Bujang et al. (2018),
three main domains in QoL that have been used over a
decade in assessing the quality of life level in Diabetes

patients are"satisfaction," "impact," and "worry."

The body mass index (BMI) classification of underweight,
overweight, and obese can affect a person's health and
increase the risk of various health problems (WHO, 2010).
In a study by Chaib et al. (2023), they reported that half
and one-third of the T2DM patients were overweight and
obese, respectively. T2DM patients can generally manage
and control their blood glucose, adhering to lifestyle
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modifications such as eating low carbohydrates, reducing
sugar intake, and doing regular physical activities (Price,
2016). Ghosh et al. (2023) suggested that it is necessary to
investigate individual issues regarding adherence to
lifestyle changes to achieve effective and efficient
treatment goals. Hence, this study aims to determine the
effect of perceived adherence to lifestyle changes on Qol,
BMI, and blood glucose status.

MATERIALS AND METHODS
Study Design

This study was conducted in the Medical Clinic at Sultan
Ahmad Shah Medical Centre (SASMEC®@IIUM), Kuantan
Pahang. A cross-sectional design was used for this
research. Cross-sectional study may provide high
efficiency of data collection and lower and control study
costs. The convenience sampling method was used as the
data collection method.

Study Population

The study population involves patients diagnosed with
T2DM who attend the Medical Clinic in SASMEC. The
inclusion and exclusion criteria of participants are

presented in Table 1.

Table 1: Inclusion and exclusion criteria of the participants.

Exclusion

*T1DM Patients
eGestational Diabetes
Patients

ePaediatric Patients

Inclusion

*T2DM Patients

*18 years old and above
eUnderstand the Malay
language

Data Collection

A validated questionnaire was used during the data
collection. The questionnaire consists of three sections:
Section 1 contains the sociodemographic information,
including gender, age, race, BMI, weight, height, and
biochemical data. Moreover, the fasting blood glucose
(FBG)(mmol/L) and HbAlc (%) levels were collected
through i-Pesakit. The researcher also used the weight
scale to measure weight and a stadiometer to measure
height. The data were collected by interviewing the
participants to avoid misunderstanding the questionnaire.

Section 2 contai