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Available Online: 01 Sep 2025 :  Objectives: Dentists are exposed to musculoskeletal disorders (MSDs) due to the nature of
: their work, which can impact their ability to provide effective patient care. This study aimed
to investigate the effects of ergonomic interventions on reducing cervical and lumbar spine
among dentists.

Methods: This interventional study was conducted in 2022 among dentists at educational
clinics of the universities of medical sciences in Tehran City, Iran. Data were collected
using demographic questionnaires, Neck disability index, the Oswestry disability index, and
the visual analog scale (VAS). Comprehensive educational content, including training in
ergonomic principles, sports, and behavioral health, was used. Data were analyzed using SPSS
software, version 22 at two levels: Descriptive and analytical statistics.

Results: The research participants were 81 dentistry students with an average working
experience of 3.14+1.58 years (Mean+SD). Among the participants, 32(39.5%) were male
and 49(60.5%) were female. The results of the paired t-test showed that the interventions
(education and exercise) were significantly effective, such that the amount of neck pain, as
measured by the neck disability index level, decreased by 4.44, and in the VAS level decreased
by 16.17 (P<0.001). Similarly, the reduction in waist pain for the disability index was 4.98, and
for VAS, it was 8.76 (P<0.001).

Keywords: . Discussion: Based on the results of this study, ergonomic interventions (educational and
Musculoskeletal disorders :  exercise) can improve working conditions, prevent disorders, and reduce neck and back pain
(MSDs), Education, Exercise, :  in dentists. Therefore, it is necessary to implement preventive measures, such as ergonomic
Ergonomics :  interventions and ongoing training, to minimize MSDs among dentists.
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e MSDs refer to injuries and diseases affecting various parts of the body involved in work.

e Ergonomic interventions help prevent the occurrence of diseases and disorders by reducing risk factors in the

workplace.

e Sports exercises can be useful in any work environment and prevent disorders and diseases.

Plain Language Summary

Dentists are exposed to musculoskeletal disorders (MSDs) due to the nature of their work, which can impact their
ability to provide effective patient care. This study aimed to measure and evaluate MSDs and investigate the effect of
ergonomic interventions on reducing cervical spine pain and back pain in dentists. The results showed that dentists
experienced discomfort in the neck and back areas. We attempted to alleviate these discomforts by using ergonomic
methods and engaging in sports exercises. The results showed that these discomforts and diseases can be reduced by
using these methods, and it can also increase their productivity at work.

Introduction

rgonomics is a science that deals with

the interaction between humans and their

environment and is used to design work

environments that increase human well-

being and system performance [1]. Ergo-
nomics encompasses all aspects of the work environ-
ment, and the physical aspects of the workplace directly
influence various factors, including productivity, health,
safety, comfort, job satisfaction, and overall morale [2].
The ergonomic conditions of individuals and their sur-
roundings are of significant importance [3]. Therefore,
in the case of non-conformity, musculoskeletal disorders
(MSDs) and discomfort occur in people, which are one
of the main causes of disability worldwide and a signifi-
cant increase in social costs [4].

MSDs refer to injuries and diseases affecting differ-
ent parts of the body that are caused or exacerbated by
manual handling, prolonged standing, and poor posture
[5, 6]. Work-related MSDs in the lower limbs, especially
in the lower back and knees, were more prevalent than
other similar studies in Iran [7]. If it continues, it causes
physical and emotional fatigue, and job burnout, which
is considered a significant issue among health service
providers [8]. According to the nature and working con-
ditions, the dental profession requires an inappropriate
body posture, which includes bending the head and neck
forward and sideways, as well as tilting and turning the
trunk towards the patient, thereby putting pressure on the
musculoskeletal system [9].

According to the World Health Organization (WHO)
MSD, neck pain is a crucial occupational health issue
in the field of dentistry [10]. Alotaibi et al. showed that
neck and back pain are the most common among den-
tists [11]. MSDs in the dental profession among Iranian
dentists are a serious issue, and studies conducted in this
field can be cited. In a study by Harris et al. conducted
in Canada, 83% of dentists had MSDs [12]. Roozegar
et al reported a high prevalence of such disorders [13].
Sedaghati et al also reported similar results in their study,
and half of the dentists in the studied community suf-
fer from MSDs [14]. According to a survey conducted
by Sarwar et al., most dentists experience MSDs, with
pain being the most common complaint [15]. Musculo-
skeletal pain in individuals can arise from a combination
of internal factors, including age, genetics, obesity, and
mental stress, as well as external factors, such as repeti-
tive movements, prolonged static positions, poor light-
ing conditions, and incorrect positioning of the dentist
or patient [16].

Many disorders and diseases that occur in the work-
place have specific reasons, including a lack of knowl-
edge about how to perform work correctly and a failure
to apply ergonomic principles. Eskandari Nasab et al.
in their study showed that both face-to-face and non-
face-to-face training reduce ergonomic risk factors and
musculoskeletal complaints in the studied subjects. The
results indicated that the impact of face-to-face training
was significantly greater than that of non-face-to-face
training [17]. A study conducted by Bahrami et al. dem-
onstrated a significant difference in the occurrence of
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MSDs in the neck, elbow, and shoulder among adminis-
trative staff in hospitals, after the implementation of er-
gonomic training programs [18]. Abdollahi et al. report-
ed in their study, conducted among nursing staff working
in hospital operating rooms, that the prevalence of MSDs
in the intervention group was significantly lower than in
the control group after the ergonomics training program
[19]. Also, performing appropriate sports exercises can
increase the physical fitness and reduce MSDs. A study
conducted by Yao et al. demonstrated that the prevalence
of MSDs was lower in nurses who exercised compared
to those who did not [20]. Additionally, Cento et al. high-
lighted the impact of sports exercises on reducing MSDs
[21]. As MSDs have negative effects on dentists’ health
and an indirect effect on the quality of health services
provided to patients, increasing their awareness of ergo-
nomic issues, in addition to helping them maintain their
health, can play a crucial role in providing dental ser-
vices to the general public.

Despite the existence of numerous studies on the posi-
tive effects of ergonomics, more evidence is needed to
convince dentists and policymakers to adopt and imple-
ment ergonomic interventions in the workplace. By pro-
viding more evidence on the effectiveness of ergonomic
interventions for dentists, this study can help promote
and improve the health and well-being of these individu-
als. Therefore, this study aimed to investigate the effects
of educational and exercise interventions on reducing
cervical and lumbar spine pain in dentists.

Materials and Methods

This interventional study was conducted among dentists
in the clinics of Tehran University of Medical Sciences
in 2022 (Table 1). After obtaining the list of these clinics,
considering a significance level of 0.05, a study power
of 95%, and detecting five units of pain intensity, along
with four units of standard deviation, 100 dentists were
selected as the statistical population. After determining
the exclusion criteria, such as not voluntarily participating
in the study, having underlying diseases, and having
spinal cord injuries and back fractures, 81 people were
selected as the statistical population. This study focused
on a diverse population of dentists working in 11 different
departments, including general dentistry, maxillofacial
surgery, prosthetics, restorative dentistry, orthodontics,
pediatric dentistry, radiology, endodontics, pathology, and
oral and dental diseases. Data were collected by visiting
the dentists’ workplaces in person at times that did not
interfere with their work activities.

September 2025, Volume 23, Number 3

The neck disability index questionnaire, which is the
most reliable tool for assessing neck disability, was used
to evaluate pain status and individual performance [22,
23]. The questionnaire contained 10 questions with six
options. Each item is numbered between zero and five,
with higher numbers indicating greater pain. The in-
tensity of disability is 0-20% mild, 20-41% moderate,
41-60% severe, 61-80% disabled and 81-100% severely
disabled. This questionnaire has high validity and reli-
ability; therefore, the Cronbach’s a coefficient is 0.88,
and its intragroup correlation coefficient ranges from
0.90 to 0.97 [24]. The Oswestry disability index was
used to assess the severity of back pain. This measure
has been confirmed in previous studies to accurately
gauge the level of back pain, with a reported reliability of
0.84. Thus, a score of 0 indicates complete health, 0-25
mild, 25-50 moderate, 50-75 severe, and 75-100 severe
disability [25].

Next, the visual analog scale (VAS) for pain intensity
was used. Using this scale, the participants selected the
areas of the body (neck and back in this study) that had
been painful in the last 12 months, and the intensity of
pain was determined based on a scale of 10. On this
scale, zero indicates no pain and 10 indicates the high-
est pain level. According to the results obtained from
the previous sections and awareness of the existence of
MSDs (back and neck pain) in people, the need for edu-
cational interventions was felt. The desired items in each
section of the comprehensive educational program are
listed below:

After the 6-month ergonomic intervention, the partici-
pants’ neck and back pain were re-evaluated using dis-
ability indices and a pain intensity scale. Statistical tests
were used to assess changes in pain before and after the
educational intervention. This analysis helped determine
the effectiveness of the intervention in reducing neck
and back pain. The collected data were analyzed using
SPSS software, version 22. The analysis was conducted
at two levels: Descriptive and analytical statistics. De-
scriptive statistics was used to calculate the frequency,
Mean+SD of the data, which were then presented in
dedicated tables. Analytical statistics included the use of
paired t-tests to assess the effectiveness and significance
of ergonomic interventions. Additionally, multivariate
linear regression was used to consider the role of pos-
sible confounding variables, and P<0.05 was considered
significant at all stages of the study.
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Table 1. Executive protocol of the comprehensive training program of ergonomics and sports exercises

The Content of the Comprehensive

Educational Program Desired Items in Each Section

Training on the basics of ergonomics and the correct principles of standing, sitting, and moving
in the dental work environment

Explanation about the proper maintenance of tools and equipment, and their optimal use

Ergonomic trainin L . . o
g g Training on the correct adjustment of the dental unit to maintain the natural arch of the neck

and back
Guidance for moving the body during the day to reduce pressure and tension in the areas of
the cervical spine and back

Cervical spine and back muscle strengthening exercises, including neck and back exercises,
muscle stretching, and abdominal strengthening exercises

Sports exercises Exercises to increase the flexibility and control of the muscles of the cervical spine and back

Relaxation and relaxation exercises to reduce pressure and tension in these areas

Training on using correct techniques for handling and moving heavy objects and dental
equipment

Encouraging a balance between work and rest during the day and preventing repetitive
activities without adequate rest

Teaching correct breathing techniques and stress management to reduce mental and nervous
pressure

Education about the effect of health factors such as healthy nutrition, adequate rest, and
sleeping on time on health, and reducing neck and back pain

Behavioral training

Health education
Training on improving sleep and using the correct and appropriate bed and pillow

Mranian [Eehabilitation Mournal

neck and back area before the intervention. However,
the number decreased significantly after the ergonomic

Results

The study included 81 dentists with a Mean+SD work-
ing experience of 3.14+1.58 years from clinics covered
by medical sciences universities in Tehran City. Among
the participants, 32(39.5%) were male and 49(60.5%)
were female. Figure 1 shows the frequency of back and
neck pain among study participants before and after the
intervention. According to the results shown in Figure
1, more than half of the participants had MSDs in the

interventions (P<0.05).

Table 2 presents the results of the distribution of neck
disability index and VAS according to sex and age
groups in the studied subjects. Based on the results, the
average index of neck disability and VAS in both men
and women decreased significantly after the interven-
tion, resulting in an average VAS of 19.73 before the

Table 2. Distribution of neck disability index and VAS according to gender and age group of participants

Mean1SD

Groups VAS

Neck Disability Index

Before Intervention After Intervention Before Intervention After Intervention

Men 32.5422.14 14.68+11.35 14+12.43 9.1247.7
Sex Women 24.89+17.57 9.79+7.77 12.2448.91 8.08+5.32

All 8.49£6.34 12.93+10.4 11.7249.59 27.9+19.73

<35 22.6+15.69 9.1345.89 10.1347.49 6.65+4.75

Ageg;wp >35 34.85422.4 15.14+12.21 16.62+12.47 10.917.36
All 27.9+19.73 11.7249.59 16.62412.47 10.9147.36

[ranian Rehabilitation Mournal
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Table 3. Distribution of back disability index and VAS according to sex and age group

Mean1SD
Groups VAS Back Disability
. After . .
Before Intervention . Before Intervention After Intervention
Intervention
Men 36.87+26.81 24.68+18.13 11.93+£11.22 7.0616.94
Sex Women 25.91+21.1 19.38+15.46 11.0649.27 6+5.55
All 30.24+23.97 21.48+16.66 11.44£10.03 6.41+6.12
>35 22.82+18.93 16.73+£13.67 16.731£13.67 16.731£13.67
Age <35 40+26.56 27.71+18.32 15.37+11.16 9.0246.86
group (y)
All 30.24+23.97 21.48+16.66 21.48+16.66 21.48+16.66

intervention and 9.59 after the intervention. Also, the av-
erage neck disability was reduced from 10.4 before the
intervention to 6.34 after the intervention. This decrease
was observed in different age groups.

Figure 2 shows that the interventions led to a decrease
in medium disability and an increase in the low-risk
category, indicating positive outcomes for participants’
musculoskeletal health.

Table 3 presents the MSD results for the lower back.
The average distribution of the back disability index
and VAS scores in all study participants, categorized by
sex and age groups, demonstrated a significant decrease

[ranian Fehabilitation Fournal

after the ergonomic interventions compared to the pre-
intervention period (P<0.05).

According to the results in Table 3, the average dis-
tribution of the back disability index and VAS scores
among all participants, categorized by age and age
groups, significantly decreased after the ergonomic in-
terventions compared to before the interventions. Table
4 presents the distribution of disability severity among
the participants.

Based on Table 4, it can be concluded that the distribu-
tion of participants was influenced by the training and
interventions, as evidenced by the large percentage of

70

61/73

60

64/2

50

40

30

percent

20

10

Neck. Befor Neck. After

Hyes
= No

Back.Befor Back. After

Presence of pain and absence of pain

Figure 1. The frequency of neck and back pain in participants before and after the intervention
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Table 4. Grouping of back disability in the participants
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No. (%)

Back Disability

Before Intervention

After the Intervention

Minimal disability

Moderate disability

64(79.01)

17(20.99)

80(98.77)

1(1.23)

Mranian [Eehabilitation Mournal

Table 5. Paired t-test on the results of disability and VAS before and after the intervention

MeantSD
Variables Difference P
Before Intervention After Intervention

Disability index 10.4+£12.93 6.34+8.49 4.44 <0.001

Neck
VAS 27.9+19.73 11.7249.59 16.17 <0.001
Disability index 11.4+£10.03 6.41+6.12 498 <0.001

Back
VAS 30.24+23.97 21.48+16.66 8.76 <0.001

VAS: Visual analog scale.

people in the minimal disability group after the interven-
tions. In the following, a paired t-test was performed on
the data obtained in Table 5, allowing for the observation
of the impact of educational interventions at a significant
level (P<0.05).

The results of the paired t-test showed that the interven-
tions (education and exercise) were significantly effec-
tive, resulting in a decrease of 4.44 points in the neck
disability index level and 16.17 points in the VAS level

[ranian Zehabilitation Mournal

(P<0.001). Also, the reduction in waist circumference
for the disability index was 4.98, and for the VAS value,
it was 8.76 (P<0.001).

Discussion

While providing oral and dental health services to their
patients, dentists face challenges, such as performing
continuous and accurate work on the teeth, maintaining a
proper body position for extended periods, and enduring

120

100 96/3
-
o o
5 = Befor (%)
S 60 © After (%)
:'c_'%
2 40 1
" 23/46

20 -

3/7
O 4

Minimal disability Moderate disability

Disability Index

Figure 2. Grouping index of neck disability in the studied subjects
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mental stress and pressure. Using heavy and large tools,
sitting in an improper position, and a lack of continuous
movement may cause MSDs, including pain in the spine,
back, neck, and shoulders.

The results of this study showed that the prevalence
of neck and back pain among dentists is high. Alotaibi
et al. showed in their study that neck and back pain are
among the most common MSDs in dentists, and to re-
duce pain and disorders, ergonomic training is neces-
sary [11]. Tariq et al. in their study showed that dentists
in Faisalabad are prone to neck pain due to poor work-
ing conditions [26]. Also, Ajwa et al. showed in their
study that back pain is the most common MSD among
dentists, with a significant relationship to the sitting po-
sition [27]. Ohlendorf et al. reported a high prevalence
of MSDs in the neck, shoulder, and back among dentists
in their research [9].

This study also revealed a correlation between age and
the prevalence of back and neck pain among dentists.
The results indicated that older individuals had a higher
average distribution of pain and discomfort compared to
younger individuals, which can be explained by the fact
that MSDs are chronic pain and show themselves with
increasing age and work experience in more people. This
result is consistent with those of previous studies. Hol-
mstrom et al. showed in their study that the incidence
of MSDs increases with age [28]. In a study by Ahmadi
Motemayel et al. titled “the prevalence of MSDs among
general dentists in Hamedan City, Iran,” a significant re-
lationship between age and MSDs was observed [29].
Similarly, Putri et al. found a significant correlation be-
tween age and MSD-related complaints [30]. Heidari et
al. in their study on work-related MSDs among nurses,
reported similar findings, indicating a significant asso-
ciation between age and the prevalence of MSDs [31].
These studies support the current study’s results, high-
lighting the relationship between age and the prevalence
of MSDs. In a study conducted by Rokni et al. among
nurses in Sari City, Iran, the highest expression of mus-
culoskeletal discomfort was observed in the lower back,
knee, ankle, and neck regions among the nursing staff.
A significant statistical relationship was found between
employees’ age and weekly working hours and MSDs in
the lower back area [32].

The analytical findings of the study highlight the sig-
nificant effect of ergonomic interventions (training and
sports exercises) in reducing MSDs in both the neck and
back. This outcome is valuable for reducing pain and
discomfort, and numerous studies in the field support
it. For instance, Jari et al. showed that educational inter-

September 2025, Volume 23, Number 3

ventions can reduce MSDs [33]. Sowah et al. provided
evidence of the effectiveness of exercise with or with-
out educational interventions in the prevention of LBP
[34]. Ebrahimi et al. conducted a study titled “examining
the effect of ergonomic training programs on the preva-
lence of MSDs in the administrative and support staff of
Imam Reza Hospital in Mashhad City, Iran.” The results
demonstrated that teaching ergonomic principles effec-
tively reduced the risk of MSDs among employees who
extensively used computer systems [35]. Bolghanabadi
et al. highlighted the effectiveness of educational inter-
ventions and activity rotation in reducing MSDs [36].
Sohrabi et al. emphasized the effective role of ergonomic
interventions in reducing MSDs and suggested holding
continuous training courses to control ergonomic risk
factors [37]. In a study conducted by Omi Kalteh et al.
titled “the effect of an ergonomic training program on
the reduction of musculoskeletal injury factors,” the
authors reported that the implementation of ergonomic
training programs can be an effective approach to reduc-
ing MSDs [38]. Sundstrup et al. demonstrated that ex-
ercise and strength training at work can reduce MSDs
among physically demanding workers [39]. Similarly,
Gwinnutt et al. have shown the effectiveness of exercise
and physical activity in individuals with musculoskeletal
and rheumatic diseases. In a similar study, Serra et al.
[40] also showed that engaging in sports and exercise at
the workplace is a potential way to reduce MSDs among
individuals [41].

Conclusion

Based on the results of this study, ergonomic control
and intervention measures, including training on ergo-
nomic issues and appropriate sports exercises, can be ef-

fective in reducing disorders and disabilities in dentists.
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