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ABSTRACT

Introduction: Despite technological advances available in modern dentistry, occupational hazards such as back
pain and eye strain, are still reported. These risks cannot be completely eliminated in dental practice. Therefore,
appropriate occupational health and safety measures need to be adopted by dental practitioners. This study aimed
to develop a pre-operative behavioural treatment model (BTM: Pre-Op) for preventive measures of back pain and
eye strain among dental practitioners, drawing from the perspectives of dental specialist, orthopaedic specialists,
and optometrists. Materials and methods: This qualitative study utilised purposive sampling method. Focus group
discussions (FGDs) were conducted separately among dental specialists, orthopaedic specialists, and optometrists to
gather the expert views on the best approach to reduce back pain and eye strain in dental practice. The FGDs were
audio recorded and transcribed. The transcripts were analysed using the framework analysis method to develop
a comprehensive BTM: Pre-Op. Results: The transcripts were analysed using framework analysis, revealing three
main themes and associated subthemes based on the FGD discussion. Pre-operative preventive measures that dental
practitioners may adopt include developing a healthy working schedule, maintaining fit and healthy personnel, and
fostering a supportive and healthy working environment. Conclusion: The BTM: Pre-Op is properly developed. The
main theme and subthemes are systematically arranged to address the risks of back pain and eye strain among dental
practitioners.
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INTRODUCTION

Dental practitioners are exposed to occupational
hazards that can have detrimental effects on their
health. As compared to other medical professions,
studies have shown that dental profession reports
a high number of injuries and serious illness at the
workplace (1). Occupational hazards in dentistry,
such as musculoskeletal disorders and eye strain,
persist due to the non-ergonomic working station and
working attitude (2). Ohlendorf et al., (2020) found that
a significant number of dental practitioners experience
musculoskeletal pain and are at risk of developing
serious musculoskeletal disorders (3).

Despite the availability of technological advances in
modern dentistry, the risks of occupational hazards,
particularly back pain and eye strain, persist and
cannot be entirely eliminated (4, 5). A study conducted
among dental practitioners at the International Islamic
University Malaysia (IlUM) Kuantan revealed that 41%
of participants experienced visual discomfort, while 64%
reported pain, predominantly affecting their shoulders,
followed by neck, back and wrist (4).

A thorough understanding of the underlying behavioural
and physiological mechanisms leading to these
problems is necessary to develop and implement a
comprehensive approach to minimise the risks of a
work-related injury. Knowledge is an important aspect
in outlining the preventive behavioural measures that
should be taken by the dental practitioners. Therefore,
appropriate occupational health and safety measures
need to be adopted in dental practice.
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This study aimed to develop a pre-operative behavioural
treatment model (BTM: Pre-Op) focusing on preventive
measures for back pain and eye strain among dental
practitioners. Perspectives from dental specialists,
orthopaedic  specialists, and optometrists  were
incorporated into the model.

MATERIALS AND METHODS

This is a qualitative study design which utilised a
purposive sampling method. Focus group discussions
(FGDs) were conducted using semi-structured open-
ended questions. These FGDs were conducted to
explore underlying factors of back pain and eye strain
among dental practitioners; to explore preventive
measures undertaken by dental practitioners in reducing
the risks of back pain and eye strain pre-operatively;
to acquire the view of experts on the best approach to
control back pain and eye strain in dental practice. Prior
to the commencement of the study, ethical approval was
obtained from IIlUM Research Ethics Committee (IREC)
with approval number (IREC 2021-078).

There is flexibility in the number of participants in
order to achieve data saturation in which no additional
information is raised and all topics have been covered.
The inclusion criteria for this study were experts which
consist of dental specialists, orthopaedic specialists, and
optometrists who are current staff members at ITUM's
Kuantan campus and willing to participate in FGD
sessions. Individuals on study leave during the study
period were excluded. FGDs were conducted separately
within each group of expertise and the participants of
each group were further divided into two groups.

Invitation letters were sent to the Head of Departments
to inform about the study, request permission, and
nominate participants for FGDs. Names of potential
participants were gathered and categorised by expertise,
with selections based on their proficiency in addressing
back pain and vision issues. Participation was voluntary,
with participant confidentiality ensured. Details such
as FGD scheduling, and location were included in
the invitation. FGDs were held at various locations,
including the Kulliyyah of Dentistry, Kulliyyah of Allied
Health Sciences, and Sultan Ahmad Shah Medical
Centre @IIUM, to accommodate participants. Necessary
documents such as informed consent forms, ethical
approvals, and participant information sheets were
attached to the invitation.

Preceding to the FGDs, training and pilot study were
conducted to familiarise the researchers with the nature
of FGD. Six series of FGDs were carried out (n=6),
involved four dental specialists each (n=2), another two
series involved three and four orthopaedic specialists
each (n=2), and the remaining two series involving five
optometrists each (n=2). The FGDs were facilitated by
a moderator in a welcoming environment, beginning

with introductions, an overview of ground rules, study
objectives, and essential study details. Written consent
was obtained to ensure voluntary participation. The
participants were also informed that the FGD were
audio recorded for transcription purposes. Each FGD
lasted approximately one to two hours. Results were
reported anonymously, and an assistant moderator was
present to take notes and manage recording equipment.
The moderator initiated discussions with participants
using predetermined open-ended questions derived
from the topic guide, which was informed by the
findings of the Phase 1 study (4) and a thorough
literature review. Occupational dental hazards and their
preventive measures were explored across eight areas:
(i) individuals background and their roles; (ii) general
knowledge on the occupational hazard; (iii) experience
as clinician; (iv) reason of the problem; (v) parameter
of assessment; (vi) preventive measures; (vii) treatment;
and (viii) models of care, exploring their views and
suggestions regarding future improvement. Each with
a brief description and was validated through a pilot
study with dental practitioners. No amendments were
made to the topic guide following the pilot study, and
it was utilised for the initial two sessions with dental
specialists. Subsequently, the topic guide was revised
based on discussions with orthopaedic specialists, and
further adjustments were made before commencing
FGDs with optometrists.

Data saturation was achieved after two series of FGDs
within each expertise group, rendering further FGDs
unnecessary. Recorded audio was then forwarded to a
professional transcriber for transcription. The transcribed
data were analysed using framework analysis, which
involves creating and applying an analytic framework
through five steps: a) data familiarisation; b) identifying
a thematic framework; c) indexing all study data against
the framework; d) charting to summarise the indexed
data; and e) mapping and interpretation of patterns
found within the charts (6).

The following steps explain the detailed coding
procedure using the structure Coding > Category (pre-
operative, intra-operative, post-operative) > Theme >
Sub-theme. Coding involves assigning labels or "codes"
to specific pieces of data that represent significant
concepts or ideas. Next, these codes were grouped
into categories, such as pre-operative, intra-operative,
and post-operative. After organising the codes into
categories, the main themes were identified that emerge
from these categories. Sub-themes were identified which
explain specific details within each theme.

The qualitative data from the FGDs were analysed using
framework analysis in Microsoft excel spreadsheet and
it was integrated with relevant data to develop the BTM.
Subsequently, the best approach to reduce the risks of
back pain and eye strain among dental practitioners
were explored.
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RESULTS

Demographic characteristics of participants
Considering previous research on persistent occupational
hazards among dental practitioners, it is vital to explore
the perspectives of qualified experts regarding strategies
to minimise the risk, particularly concerning back pain
and eye strain. Analysis of FGDs with optometrists
and orthopaedic specialists aligned with findings from
literature reviews on preventive measures for dental
practitioners and addressed research inquiries.

Twenty-five panel experts consisted of fifteen males and
ten females aged between 35 and 53 years, participated
in the FGD. Among them, eight were dental specialists
(DT), seven were orthopaedic specialists (OR) and ten
were optometrists (OP). Demographic characteristics of
the participants is presented in Table I.

Table I: List of informants in Focus Group Discussion (N=25)

Demographic characteristic n (%) Total (N)
Gender
Male 15 (60 %) 25
Female 10 (40 %)
Age
30- 39 years old 10 (40 %)
40- 49 years old 10 (40 %) 25
> 50 years old 5 (20 %)
Specialty
Dental Specialist 8 (32 %)
Oral Maxillofacial Surgeon 3(12 %)
Restorative 1 (4 %)
Prosthodontist 2 (8 %)
Periodontist 1(4 %)
Orthodontist 1 (4 %)
Orthopaedic Specialist 7 (28 %)
Head of Department 1 (4 %)
Specialist / Consultant 6 (24 %)
Optometrist 10 (40 %)
Head of Department 1 (4 %)
Lecturer / Consultant 8 (32 %)
Senior Optometrist 1 (4 %)

The results of this study are organised based on the
themes and supported by anonymised quotes, labelled
with each participant's identification number (ID),
specialty, age and gender, ensuring the confidentiality
of their identities.

The transcribing data were analysed using framework
analysis. There are three main themes, and their
associated subthemes were identified based on
discussion in the FGDs. Pre-operative BTM themes and
subthemes preventive measures are shown in Table
Il and Figure 1. Pre-operative preventive measures
that dental practitioners may adapt is by developing a
healthy working schedule, fit and healthy personnel and
supportive and healthy working environment.

Table II: Pre-Operative Behavioural Treatment Model (BTM:
Pre-Op).

Pre-Operative Behavioural Treatment Model (BTM: Pre-Op).
Planning/organising a healthy working condition

No. Theme Subtheme
Developing a a) Establish an alternate day of work
healthy working  schedule between clinical and adminis-
schedule trative works.

b) Plan a daily clinical workload by

balancing simple and complex cases

through an appointment-based approach.
Fit and healthy
personnel

a) Ensure to gain adequate rest prior to
any dental procedure.

b) Perform regular stretching (e.g. simple
corner stretch) and strengthening (e.g.
resistance band workout) exercises at
least 3 times per week.

¢) Attending biennial full eye checkup at
optometry clinic.

a) Ensure suitable temperature & humid-
ity in dental clinic as suggested not less
than 23°C and 50% to 70% humidity.

b) Ensure sufficient room lighting during

. dental procedures.
Supportive and

healthy working
environment

c) Dental assistant needs to be readily
available throughout the procedure and
ensure all instruments are easily accessi-
ble to the dentist.

d) Dental assistant needs to prepare all

necessary instruments according to the
planned dental procedures.

The Pre-Operative Behavioural Treatment Model Framework

1.1 Alternate Work Schedule o \ 2.1 Adequate Rest
5;‘3?3::, \ 2.2 Regular Exercise

e Personnel
1.2 Balanced Clinical iy
Workload V \ 2.3 Eye Check-up
\
g Supportive and
3.3 Dental Assistant
Availability

Healthy Working
{ 3.4 Instruments Preparation ]

L Environment
3.1 Temperature & Humidity A

[ 3.2 Room Lighting ]

Figure 1: Three domain themes and their respective subthemes for
the Pre-operative Behavioural Treatment Model Framework

BTM: Pre-Op Planning/organising a healthy working
condition.

Theme 1: Developing a Healthy Working Schedule
Healthy working schedule is an important aspect that
needs to be considered by the dental practitioners. The
primary issues identified under this theme was related
to the appropriate working hours and balancing dental
workloads and complexity.

Subtheme 1a) Establish an alternate day of work schedule
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between clinical and administrative works.

When there is an increase in the number of working
hours, dental practitioners will have a higher risk of
back pain and eye strain. Due to these circumstances,
one of the ways to prevent it is by having alternative
working days. The modification that can be done is by
creating a working schedule that comprises clinical and
administrative works. For example, from five working
days, one of the days dental practitioners may do
administrative work which means they will not be doing
any clinical work and not seeing any patient. Thus, this
will help them to have a balanced working schedule
and reduce their clinical contact hours.

“Or maybe, for this OT, one day must be free without
OT. Or we work 4 days instead of 5 days. Then maybe
you could, if you have one day OT, one day no OT, only
clinic. And then, one day OT. It’s not an everyday OT
day.” [OR7, 53, 3]

Subtheme 1b) Plan a daily clinical workload by balancing
simple and complex cases through an appointment-
based approach.

Heavy dental workloads will contribute to high
occurrence of back pain and eye strain. This is
supported by one of the dental specialists experiencing
musculoskeletal disorder during working in a government
clinical setting.

“I have faced musculoskeletal disorder when | was
a dental officer in the Ministry of Health due to high
workload. We had to attend about 40 patients a day.”
[DT8, 41, 2]

This issue needs to be taken seriously as it will lead to
a more serious problem in the future. To address this
problem, a strategic daily case management can be done
by balancing between complex and simple cases. This
may be applicable in the appointment-based clinical
setting where the schedule of patients in a day needs
to be balanced. Dental practitioners should not arrange
all complex cases such as minor oral surgery, implant
placement, and single visit full mouth rehabilitation
treatment in a day. A complex case needs to be paired
with simple cases such as dental consultations, full
mouth scaling and polishing, and fillings.

“Not only preparation with the sense of equipment,
but also, the cases. You know that this case might be
complicated, you shouldn’t put 2 or 3 complicated
cases together. You put those together, then you will
definitely have some back problems. So, planning of the
cases also is important.” [OR4, 44, 3]

Theme 2: Fit and Healthy Personnel

Dental practitioners need to be fit and healthy to work
efficiently. This theme has been strongly characterised
by the participants by attaining reasonable rest and
regular physical activity.

Subtheme 2a) Ensure to gain adequate rest prior to any
dental procedure.

Having enough rest is one of the crucial factors that
need to be perceived by dental practitioners in order to
recharge for the upcoming day. Most of the participants
agreed on having a good rest before starting a procedure
especially when the procedure that will be encountered
is a long and complex.

“There is a recommendation from childhood to geriatric
population of how much rest is required. Around 30 to
40, it’s about 8 hours. So, when you’re younger, as a
child, you may require 12 hours, and an adult requires
8 hours.” [OR2, 38, Q]

Subtheme 2b) Perform regular stretching (e.g. simple
corner stretch) and strengthening (e.g. resistance band
workout) exercises at least 3 times per week.

Regular physical activities have been expressed by
the participants several times as one of the preventive
measures that should be undertaken by dental
practitioners in order to reduce the occurrence of
musculoskeletal pain. Generally, having a fit and
healthy body can be achieved by living a healthy and
active lifestyle.

“We follow the WHO recommendation of aerobic
exercise 5 times a week, aerobic and strengthening
exercise, totalling 150 minutes a week, moderate
intensity, you need to increase your physical activity or
delegate specific exercise. So, the recommendation is
every day for 5 days.” [OR2, 38, @]

There are few suggested exercises that have been
explained by the participants that can be practically done
by the dentist. This includes stretching of the anterior
part of the body, simple corner stretch, strengthening
exercise by using Thera Band, ITYW exercise and
vacuum abdominal exercises.

"So, what you need to do is, you need to stretch at the
anterior part of the body. And then at the back you have
to re-strengthen to get the balance of the muscles.

It can be done prophylactically or after you develop the
back pain.” [OR5, 36, 3]

Simple corner stretch exercise can be done to reduce
pain related to the neck.

“We call it a corner stretch. You go to the wall corner,
and then you stretch.”

[OR5, 36, 3]

Strengthening back exercises by using Thera Band and
ITYW exercises are applicable to strengthen our back for
individuals with no neck pain. ITYW exercises is a prone
scapular stabilisation exercise in which a person lies
prone on the stomach with arms and legs fully extended.
Then a few formations can be done by moving hands
starting from I, T, Y and W forms.

“Usually, | will ask my patient to use Thera Band. It
has a few movements. First is to bring the two scapulae
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together and then you lie down on the tummy. We
called it IYTW exercise, which is done with 3 reps, 3
sets, 10 repetitions. And we do Y formation and then
hold followed by T and W.” [OR5, 36, 3]

Vacuum abdominal exercises are mentioned by the
orthopaedic specialist that helps to prevent back pain
by engaging our core muscles.

“You suck in your tummy as much as you can, and
then you bring to the back, towards your spine to the
maximum point, and hold for 20 seconds. After that just
continue breathing and talking normally.” [OR5, 36, 4]

Subtheme 2c) Attending biennial full eye checkup at
optometry clinic.
Participants  give recommendations for  dental
practitioners to attend biennial eye checkups at nearby
optometry clinics.

“At least every 2 years eye exam is essential for dental
practitioners under the age of

50 years old. Yes. Every 2 years. For a non-pathological
condition. Just a routine eye examination. Every 2
years.” [OP2, 47, Q]

“Not all dental practitioners aware about the importance
of undergoing routine eye exam.

That is actually the root cause. These are the
fundamental, dental practitioners need to correct their
vision, before talking about the other factors. One study
in UK recommends eye examination in every 2 years
until the age of 50 years old. However, eye examination
in every 2 years, is essential.” [OP6, 43, 3]

Theme 3: Supportive and Healthy Working Environment
Working environment plays an important role in each
dental setting which includes satisfactory temperature
and humidity, acceptable room lighting effect and easy-
access and support to dental equipment.

Subtheme 3a) Ensure suitable temperature & humidity in
dental clinic as suggested not less than 23°C and 50%
to 70% humidity.

Our eyes are very sensitive toward the changes of
temperature and different humidity. The recommended
room humidity suggested by an optometrist is around
50% to 70%. The room temperature suggested is
moderate room temperature not less than 23°C.

“The comfortable humidity is about 50 to 60%. Lesser
humidity than 40% will definitely cause dry eyes
because moisture from the eyes will evaporate. If there’s
too much humidity, like 80-90%, you will feel like
you’re in some tropical rainforest.” [OP10, 43, 3]

“So, the ocular surface is very sensitive towards
temperature and humidity. So you need to make sure it’s
not too cold, and not too hot as well. Temperature, don’t
go below 23.” [OP6, 43, 3]

Subtheme 3b) Ensure sufficient room lighting during
dental procedures.

Acceptable amount of light needs to be set up for
the dental practitioners to work in a comfortable
environment. Good room illumination has been
expressed by the participants as the important factor that
needs to be considered in order to prevent eye strain.
Good room illumination is being described as lighting
that is not too bright and not too dim.

“The room’s illumination should not be too bright, not
too dim.” [OP1, 51, ]

“You need to have a background illumination as well as
the direct illumination.” [OP2, 47, 3]

Subtheme 3c) Dental assistant needs to be readily
available throughout the procedure and ensure all
instruments are easily accessible to the dentist.

There are various types of dental instruments used
during treatment of patients. Preparedness of the
instruments will result in a smooth clinical procedure
and reduce clinical contact hours thus reducing the
risk of occupational dental hazards. An efficient dental
assistant is the main key to ensure all the instruments are
available and ready to be used.

“Dental assistants need to be ready throughout dental
procedure. Because dental practitioners will request
instruments or materials that required for the treatment.”
[DT1, 36, 3]

“Necessary instrument should be lay out on the working
table which is within arm-reached of the dental
practitioners. So, dental practitioners can access easily
to get the materials or instruments.” [DT2, 46, Q]

Subtheme 3d) Dental assistant needs to prepare all
necessary instruments according to the planned dental
procedures.

In the dental clinic, the role of a dental assistant is
crucial in ensuring that all instruments required for
planned dental procedures are prepared and readily
available. This ensures that the dental practitioners can
conduct procedures seamlessly, benefiting from the
prior preparation of instruments and materials.

“You know you have a long procedure tomorrow, make
sure that each equipment is available, and your assistant
is good.” [OR3, 53, 3]

“Assistant must be efficient in preparing necessary
instruments. Dental treatment usually appointment
basis, so it’s easy to prepare earlier in terms of materials
and instruments that are going to be used.” [DT8, 41, @/

DISCUSSION

The prevalence of back pain and eye strain among
dental practitioners raises concerns about their long-
term health and wellbeing. This study aimed to provide
a comprehensive pre-operative guideline for reduce
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the risk of occupational hazards in dental practice,
specifically back pain and eye strain through the
development of a BTM: Pre-Op. The model is designed
to instil correct attitude toward preventive measures
among dental practitioners. Views of experts on the
best approach and recommendations have been sought
from dental specialists, orthopaedic specialists, and
optometrists. While previous literatures have discussed
regarding preventive measures of the occupational
dental hazards, none have presented a comprehensive
model.

The input from experts in various fields adds a distinctive
characteristic to this study. Although orthopaedic
specialists and optometrists may not be familiar with
the dental working environment, efforts were made to
bridge this gap by providing an overview before the
FGDs commenced.

Prevention should be implemented consistently before
the dental procedures begin. Recommendations
from dental specialists, orthopaedic specialists and
optometrists emphasize on the planning or organising
healthy working conditions, including developing a
healthy working schedule, ensuring personnel fitness
as well as fostering supportive and healthy working
environment. Literature confirms a high prevalence of
musculoskeletal disorders particularly neck and back
pain, among dental practitioners worldwide (7). A
comparable proportion (29%) of dental practitioners
reported lower back pain or discomfort, and three out
of ten (31%) reported moderate to severe neck pain or
discomfort. These two regions were most frequently
reported discomfort or pain and were associated with
work-related interference (8). According to the study
conducted by Khan SA in 2013, stated that Malaysian
dental practitioners had the highest rates of MSDs in the
neck (82%) and lower back (64%), with female dental
practitioners being more likely to have MSDs (9).

Factors such as long working hours, high number
of patients per day and the complexity of the cases
contribute to these issues. It is supported by study in
2024 which highlights that intricate hand and wrist
movements and long work hours are contributing factors
to the prevalence of pain in the shoulder, wrist, hand and
fingers, and other body parts among dental practitioners
(10). According to several studies conducted, longer
length of work per day demands higher muscular fatigue
and consequently increases the risk of neck pain & back
pain in dental practitioners (7, 11). Dental practitioners
working for more than two hours without a break are
more likely to have neck and lower back pain (2).
Managing workload, incorporating breaks in between
dental procedures, balancing the complexity of cases
handled and reducing the number of patients per day,
may help reduce the occurrence of back pain among
dental practitioners. This can be supported by a study
conducted by Abdul Samat et al., (2011), perceived high

pressure on time and workload and low job control can
lead to back pain (13).

Maintaining physical fitness through regular exercise is
also crucial for preventing back pain. Studies have shown
that increased physical activity improves blood flow to
the back, aiding in tissue healing and reducing stiffness
(14). Specific exercises recommended by orthopaedic
specialists, such as strengthening and stretching routines,
can enhance the back and core muscles, promoting
long-term musculoskeletal health. According to Sharma
and Golchha (2011), the prevalence and severity of
work-related musculoskeletal disorders reduced by
20% and 80% respectively by performing regular
specific exercises (15). This depicts that participation in
physical activity throughout life can help in maintaining
musculoskeletal health among dental practitioners.

Creating a conducive work environment is essential for
minimising occupational hazards. Optometrists stress on
the importance of adequate lighting, temperature, and
humidity in dental settings. While specific illumination
recommendations were not provided, general guidelines
suggest an optimal temperature range of 23°C to
26°C and humidity between 50% and 70%. Lighting
recommendations for healthcare facilities, including
dental settings, typically range around 500 lux (16). This
finding is at par with the recommendation by Canadian
Centre for Occupational Health and Safety, in which it
implies the acceptable range of air temperature is 23°C
to 26°C and at an average of 50% humidity (17).

This study represents the first qualitative study done in
Malaysia to develop a BTM: Pre-Op for reducing the risk
of occupational hazards particularly back pain and eye
strain, among dental practitioners. Insights from dental
specialists, orthopaedic specialists, and optometrists were
obtained through focus group discussions, conducted
several times until data saturation was reached. The
draft model was reviewed by professionals from all three
fields; dentistry, orthopaedics, and optometry in order to
ensure the terminologies and preventive measures were
accurately represented and appropriately adapted for
dental practitioners. This validation ensured that despite
the initial challenge, the final model was comprehensive
and contributes significantly to occupational health
literature by providing practical guidelines for dental
practitioners.

CONCLUSION

This study highlights the importance of addressing
occupational hazards such as back pain and eye strain,
which continue to affect dental practitioners despite
advancements in dentistry. The development of the BTM:
Pre-Op, grounded in insights from dental specialist,
orthopaedic specialist, and optometrist, provides a
practical and structured approach to mitigating these
risks. By incorporating preventive strategies such as

157 Mal J Med Health Sci 21(4): 152-159, July 2025



Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

establishing a healthy working schedule, promoting
physical fitness, and creating a supportive work
environment, this model offers a comprehensive solution
that can be easily adopted in daily dental practice.

The adoption of BTM: Pre-Op can help practitioners
minimise the physical strain associated with prolonged
dental procedures, thus improving their overall health
and career longevity. Additionally, this model reinforces
the importance of a proactive approach to occupational
health, encouraging the dental profession to prioritise
well-being alongside patient care. By reducing the
incidence of work-related musculoskeletal and
vision problems, the BTM: Pre-Op has the potential
to significantly enhance the quality of life for dental
professionals.
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