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Abstract: Background: Healthcare workers who are in physical contact with patients are prone to
work-related musculoskeletal disorders (WMSDs). Much is known about the prevalence of neck
pain, but the extent of disability associated with neck pain among physical therapists (PTs), dentists,
and family medicine specialists (FMs) is unknown. Methods: The prevalence of neck pain and Neck
Disability Index (NDI) data were collected from 239 PTs, 103 FMs, 113 dentists, and 112 controls
from June to August 2022. Results: The highest prevalence of neck pain was found in FMs (58.3%),
followed by dentists (50.4%), PTs (48.5%) and controls (34.8%). The NDI% in PTs and FMs had higher
values than controls: 14.6 ± 12.4, p = 0.02 for PTs, 14.9 ± 12.4, p = 0.01 for FMs vs. 10.1 ± 10.1 controls.
The dentist group did not differ from controls (11.9 ± 10.2, p = 0.13). Mild, moderate, or severe
forms of disability were more common in medical professionals than in controls (44.2%, 9.5%, and
1.5% vs. 37.5%, 7%, and 0%). Dentists were the youngest group with high functionality and the
lowest degree of disability, comparable to the control population. Gender or age had no effect on NDI
scores in this population. FMs, who represented the oldest group, showed age dependency (eleven
years older in higher disability groups). Gender had no effect on NDI. In PTs, females predominated
in all disability categories and PTs became five years older with increasing disability level. Conclusion:
By using NDI in assessing neck-related WMSDs, we can detect medical professionals prone to more
serious disability and potentially plan preventive actions.

Keywords: work related disability; dentist; physiotherapist; family medicine; neck disability

1. Introduction

Work-related musculoskeletal disorders (WMSD) describe a wide range of diseases
or disorders that result in pain paired with or without functional impairment. The most
common aetiology of WMSD is simple mechanics (physical activity involving repetitive
tasks, high force manual techniques, work techniques that are done in awkward positioning,
and prolonged static muscular constrained postures), followed by inadequate working
tools or ergonomics (use of vibrating tools, insufficient training in ergonomics during
preclinical and clinical courses at universities, inappropriate workplace/facilities design)
sometimes combined with psychological factors that exert physical and mental stress on
medical professionals such as increase of workload, time pressure, little autonomy over
work, monotonous work and lack of support from colleagues or superiors [1–26].

Healthcare workers who are in physical contact with patients are subjectable to
WMSDs due to the requirements of their jobs. Forced body positions maintained through-
out the day can lead to chronic pain syndromes. Among dentists, neck pain is the first
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cause of WMSDs, according to a 2022 systematic review by Halkai et al. [1], and the second
leading cause of WMSDs in physiotherapists (PTs), as described in a narrative review by
Milhem et al. in 2016. [2].

Among PTs, a lifetime prevalence of neck pain of 12–59% has been reported [3–6]
with similar numbers of 12-month prevalence of 18–57% [3,6–11]. Female gender is asso-
ciated with a higher incidence of neck pain as a result of WMSDs [3,9,10,12], while only
Cromie et al. reported a higher incidence in male PTs [11]. An association between neck
pain and PTs age has not been demonstrated, in con trast to low back pain, which is more
common at younger ages [10].

The lifetime prevalence of neck pain is even higher in dentists than in PTs, ranging
from 15 to 91% [13–19]. In Croatia, a lifetime prevalence of upper back pain was reported
to be 78%, but upper back pain was not divided into neck and thoracic pain, which may
mean that the percentage of neck pain is smaller than the total [20].

Data on WMSDs in primary care among specialists such as family medicine specialists
(FMs), often referred to as general practitioners, are scarce, but a paper by Rambabu et al.
described musculoskeletal pain occurring in 61% of dentists vs. 20% of physicians [21],
while Kitzmann et al. described a higher prevalence of neck pain among ophthalmologists
than FMs (46% vs. 21%) [22].

Although much is known about the prevalence of neck pain, very little is known
about the degree of disability it causes in healthcare workers. The most common method
for researching this topic is functional indices. Neck pain-related disability is frequently
measured by the Neck Disability Index (NDI). NDI in Croatian language was previously
validated in whiplash injury patients, physiotherapists and control population. Reliability
testing showed strong correlation in test-retest experiment and in item-total score correla-
tion test in all ten categories of NDI for all groups [24]. Validity testing showed positive
correlation between NDI and pain VAS [24]. Psychometric characteristics of NDI-CRO
were analysed by correlation of final score with age, gender and coexistence of depression
through Patient Health Questionnaire 9 (PHQ-9) [24]. No correlation was found between
age, gender and final NDI score. Positive correlation between PHQ-9 and NDI score was
detected in all three groups emphasizing effect of depression on higher NDI score

To the best of our knowledge, there are no data in the literature on functional indices
for neck degree disability in dentists and FMs.

WMSDs cause substantial economic burden to individuals and the community as the
treatment expenditures are relatively high [1,2]. This paper hopefully represents one of
the many to follow evidence-based knowledge about at-risk populations and the need to
implement or strengthen the preventive care. The objective of this paper is to determine
the degree of disability among PTs, dentists, and FMs in Croatia who reported neck pain at
the time of the study and to detect at-risk medical professionals who would benefit from
preventive care programs.

Our hypothesis is that dentists and PTs will have higher degrees of disability than
FMs and the control population. We based our assumption on the fact that dentists and PTs
are among the health care professionals who have the highest prevalence of WMSDs [25]
while FMs experience WMSDs less frequently and we believe that disability degrees should
corelate to this data.

2. Materials and Methods

This cross-sectional study was conducted from June to August 2022 in Croatia. Croatia
is divided in the continental part represented by participants from Vukovar County and
the Mediterranean part represented by people from Dalmatia County.

Patient and Public Involvement Statement

This study was approved by the Ethics committee of the Department for Health
Studies, the University of Split (No. 029-03/22-08/01). Informed consent was obtained
from all the participants. Eligible participants were approached at their place of work
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either by the authors alone or by a person selected by the institution where they work,
after written or verbal approval by the ethics committee of that institution. All NDIs were
delivered in paper form. For the participants recruitment purposes the authors contacted
all Clinical Hospital Centres, General Hospitals, and Community Health Centres where
PTs, dentists, and FMs work, as well as some of the private practises in the regions studied.
There were no exclusion criteria.

In the enrolment process 73% of approached FMs decided to complete the question-
naire (103/148), 80% of the PTs (239/297) and 75% of dentists (113/149). According to the
data publicly available with medical chambers of different professions in Croatia: the data
from 4.6% of all FMs working in Croatia (103/2223), 12.1% of all PTs (239/1975) and 2.2%
of dentists (113/5066) were obtained.

Main reasons for declining participation in this study were: I don’t have time, I’m not
interested, I have a lot of patients waiting (Supplementary Figure S1).

The control group consisted of 112 randomly selected individuals from the everyday
population. All participants in the medical professional groups spoke Croatian and were
between 27 and 75 years old, while the age range in the control group was from 19 to
71 years.

Data on age, gender and occupation were obtained followed by NDI questionnaire.
No other demografic or work-related data were collected due to the time limitation since
participants were approached at their place of work.

For measuring neck pain-related disability Croatian version of Neck Disability Index
(NDI) was chosen.

The NDI is a condition-specific questionnaire that assesses the degree of disability
caused by neck pain and/or restricted neck movement in everyday activities (self-care,
lifting, reading, occurrence of headaches, concentration, driving, sleeping, occupational,
and recreational activities) [23].

The total NDI score was divided by the maximum possible score and the index
percentage was calculated (NDI%). Scores of 0–8% were considered no disability, 10–28%
mild disability, 30–48% moderate disability, 50–68% severe disability, and 70–100% complete
disability. If one or two answers remain unanswered, the NDI is still acceptable, with a
maximum value of 45 or 40 divided by the number of questions answered [23]. All
patients who gave an answer other than “I have no neck pain” to the first question of
the NDI were classified as positive for neck pain and counted in the point prevalence.
The translated Croatian version of NDI is freely available for academic usage at: https:
//eprovide.mapi-trust.org/instruments/neck-disability-index#languages.

All statistical analyses were performed using Past 4.11 software (Natural History
Museum, University of Oslo, Norway). Age was described as median and interquartile
range (IQR) and compared with the Kolmogorov-Smirnov test because of the bimodal
distribution of the data. NDI% was described as mean ± SD. Scores for each NDI category
were compared between groups using multiple linear regression with dummy variables
representing PTs, FMs, dentists, and control groups. Control group was used as a referent
category. Statistical significance was set at α = 0.05.

3. Results

PTs and the control group are age matched (43, IQR 34–54 vs. 43, IQR 29–58, p = 0.07),
while dentists were younger (42, IQR 30.5–48.5, p = 0.002) and FMs were older (49,
IQR 36–59 vs. 43, IQR 29–58, p = 0.02) than the control group. Baseline demographics
are shown in Table 1.

https://eprovide.mapi-trust.org/instruments/neck-disability-index#languages
https://eprovide.mapi-trust.org/instruments/neck-disability-index#languages
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Table 1. Baseline characteristics of participants in neck pain study in medical professionals.

Participants

FM (n = 103) Dentist (n = 113) PT (n = 239) Control (n = 112)

Age, years
p-value * Median (IQR) 49 (36–59)

0.002 * (FM vs. C)
42 (30.5–48.5)

0.002 * (D vs. C)
43 (34–54)

0.07 (PT vs. C)
43 (29–58)

N/A

Gender M/F (%)
M/F (n)

18.5/81.5
19/84

37.2/62.8
42/71

25.5/74.5
61/178

50.9/49.1
57/55

Abbreviations: FM—family medicine group, PT—physiotherapist group, C—control group, D—dentist, M—males,
F—females; * Kolmogorov–Smirnov test was used for age comparison.

There is a substantial female predominance in medical professional groups: 81.5% in
FMs, 74.5% in PTs, and 62.8% in dentists. The control group consisted of 50.9% men and
49.1% women (Table 1).

The highest prevalence of neck pain was found in the FMs group, 58.3%, followed by
50.4% in dentists, 48.5% in PTs, and 34.8% in controls.

The NDI% was calculated for each group, PTs (n = 239) and FMs (n = 103) had higher
values than the control population (n = 112): 14.6 ± 12.4, p = 0.02 for PTs, 14.9 ± 12.4,
p = 0.01 for FMs vs. 10.1 ± 10.1 controls. The dentist group did not differ from the control
group in NDI% (11.9 ± 10.2, p = 0.13).

A further breakdown of the NDI% scores into degrees of disability can be seen in
Figure 1. Among dentists, there is a sharp decrease in the line connecting the disability
levels from 55% with no disability to 38% with mild disability and 6% with moderate
disability. This line is almost identical to that of the control population (Figure 1).
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In contrast, the line connecting no disability and mild disability stagnated or even
slightly increased for both FMs and PTs (42% vs. 43% for family medicine and 41% vs. 47%
for PTs, respectively, Figure 1). Moderate disability was also a significant problem in these
groups, at 10% for PTs and 12% for FMs.

Females had a higher NDI% than males in the control population (13.1 ± 11.7 vs.
7.1 ± 7.4, p = 0.02) and in PTs (16.2 ± 13.1 vs. 10 ± 9.1, p = 0.007), while FMs (15.4 ± 12.4
vs. 13 ± 12.8, p = 0.6) and dentists (11.5 ± 10.4 vs. 10.6 ± 10.1, p = 0.08) had no gender
differences. Further breakdown of gender and age of participants into different groups of
neck-related disabilities is shown in Table 2. Neck-related disabilities are more common in
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medical professionals in mild, moderate, or severe forms than in the control population
(44.2%, 9.5%, and 1.5% vs. 37.5%, 7%, and 0%, respectively).

Table 2. Age and gender distribution at different levels of disability as determined by the Neck
Disability Index.

Control PT FM Dentist
Control PT FM Dentist

Control PT FM Dentist
F M F M F M F M

NDI%
Disability

Percentage and Number of
Participants n% (n) GENDER n% (n) AGE (Mean ± SD)

No (0–8) 55.4 (62) 41
(98)

42.7
(44) 54.9 (62) 41.8

(23)
68

(39)
37.7
(67)

50.8
(31)

42.9
(36)

42.1
(8)

49.3
(35)

64.3
(27) 38.4 (13) 40.2

(12)
38.4
(14) 40.0 (10)

Mild (10–28) 37.5 (42) 47.3
(113)

43.7
(45) 38.1 (43) 45.5

(25)
29.8
(17)

48.3
(86)

44.2
(27)

41.7
(35)

52.6
(10)

45.1
(32)

26.2
(11) 50.4 (14) 44.2

(11)
50.4
(14) 40.5 (12)

Moderate
(30–48) 7.1 (8) 9.6

(23)
12.6
(13) 6.2 (7) 12.7

(7)
1.8
(1)

11.2
(20)

4.9
(3)

15.5
(13) 0 4.2

(3)
9.5
(4) 59.4 (10) 49.3

(9)
59.4
(10) 48.9 (8)

Severe
(50–68) 0 2.1

(5) 1 (1) 0.8 (1) 0 0 2.8
(5) 0 0 5.3

(1)
1.4
(1) 0 0 58.6

(3) N/A N/A

Total 100 (112) 100
(239)

100
(103) 100 (113) 100

(55)
100
(57)

100
(178)

100
(61)

100
(84)

100
(19)

100
(71)

100
(42) 44.4 (15) 43.3

(12)
44.4
(15) 40.8 (10)

Abbreviations: FM—family medicine group, PT—physiotherapist group, C—control group, D—dentist, M—males,
F—females, NDI—Neck Disability Index, N/A not applicable.

For mild disability, females predominate in the control population and in the dentist
group (1.5:1 and 1.7:1, respectively), whereas in PTs the ratio is 1:1. More males with mild
disability are found in the FMs group, with a female:male (F:M) ratio of 0.7.

The F:M ratio is more pronounced in the groups with higher neck related disability.
For moderate disability, the ratio is 7:1 in controls, 2.2:1 in PTs, FMs had 13 females and
0 males, while dentists had male predominance of 0.44 (F:M). A severe form of disability
was not found in the control population, whereas 7 medical professionals reported this
disability, representing 1.5% of all NDI questionnaires (6 women and 1 man).

When analysing the gender distribution of the different levels of disability using the
x2 test for trend, a female predominance was found in the control group and in the group
of PTs (p = 0.005 and p = 0.01, respectively), while no significant difference was found in
FMs and dentists (p = 0.81 and p = 0.32, respectively).

In contrast to the gender distribution, the age distribution showed that age increases
with the degree of disability in all studied groups except dentists (Table 2). The test for a
linear trend showed that the control population had an average increase of 11.19 ± 1.9 years
(p < 0.001) across all disability categories, followed by FMs with 10.9 ± 1.9 (p < 0.001) and
PTs with 4.8 ± 1 years increase (p = 0.01). Dentists had an increase of 2.4 ± 1.7 years, but
with a statistically non-significant p = 0.14. (Table 2).

The average score of the different categories of the NDI questionnaire is shown in Figure 2.
The results of the question on headache (item 5) had an average score of 1.2 or more

in all groups and contributed most to the overall result. Headache occurred in 73% of
controls and in more than 80% of healthcare professionals. The second highest item was
the question on reading (item 4), which had an average score of more than 0.6 in all groups.
According to the NDI, another peak score was observed in sleeping and recreation items
(items 9 and 10) in the PTs and FMs, which was above 0.76, in contrast to the dentists and
the control group.

Comparison of average NDI item scores between groups by multiple linear regression
showed that PTs had higher values of NDI score for problems with lifting things (item 3)
when compared to controls.
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NDI scores for the severity of neck pain (item 1), reading problems (item 4), the
occurrence of headaches (item 5), concentration problems (item 6), difficulties in performing
occupational (item 9), and recreational activities (item 10) were higher in PTs and FMs
compared to the average NDI scores of corresponding items in controls. The difference was
also statistically significant.

No statistically significant differences were found between groups in NDI scores for
difficulty with self-care (item 2), driving (item 7), and sleeping (item 8).

Finally, the dentist group did not show a statistically significant difference from the
control group in any of the NDI categories. Matrices for multiple linear regression can be
provided upon request.

4. Discussion

This is the first paper to describe the discrepancy between the prevalence of neck pain
and the degree of neck-related disability resulting from WMSDs. The presence of a painful
condition as an entity does not imply the presence of disability, which ultimately limits the
quality of the health professional’s professional and social life. Examining the functionality
of the individual using the NDI questionnaire contributes to the understanding of neck
pain in the context of disability.

According to our data, the point prevalence of neck pain is higher in all medical
professionals than in the control population, so we would expect higher levels of disability
in all medical professionals. This was refuted by the results of our study. For example,
looking only at the prevalence of neck pain, dentists could be considered the second
most affected professional group after FMs, despite being the youngest of all groups. The
prevalence of neck pain among dentists in this study (50.4%) was similar to that reported
by Leggat and Smith (57%) and Prudhvi et al. (56%) [19,26]. However, when analysing the
NDI% results, we found that this population did not differ from controls in either mean
NDI score or degree of disability.

Multiple linear regression analyses confirmed no differences in NDI score between
dentists and controls for all ten categories of the NDI (1. Neck pain severity, 2. Self-care,



Healthcare 2023, 11, 581 7 of 10

3. Lifting, 4. Reading, 5. Occurrence of headache, 6. Concentration, 7. Driving, 8. Sleeping,
9. Occupational activity, 10. Recreational activity).

This leads us to conclusion that this group has high functional capacity and the lowest
disability, although one in two dentists reported neck pain in the last year. This may be
the result of improving working posture by using an ergonomic dental chair with arm
support, using lightweight instruments with better handle design, using prismatic glasses,
chair-side stretches [27–29], or implementing ergonomic training courses during dental
high-school and college [17,30–32].

Gender or age had no effect on dentists’ NDI scores in our study. In contrast to our
results, Gandolfi et al. concluded that WMSDs in dentists increase with age, with a peak
between 36 and 50 years of age, and Sustová et al. reported a statistically significant effect
of age on the occurrence of moderate and major problems in WMSDs in dentists [14,33].

Female gender has been associated with a higher prevalence of neck pain in dentists in
many papers [33–36], but we found no difference between genders in either the prevalence
of neck pain or the absolute NDI score.

PTs are occupational groups that perform the most physically demanding work of all
the groups studied. Lifting and transferring patients, working in sometimes uncomfortable
postures, high number of patients, and repetitive tasks are everyday problems in this occu-
pational group and may contribute to the development of WMSDs. This type of physical
work can only be compared to the work of nurses caring for bedridden patients. Both,
low back pain as well as pain in the neck and shoulders are common in this profession.
Low back pain in PTs has been associated with younger physical therapists and their
inexperience with correct postures or the need to prove themselves in the profession [10,37].
Increased use of force during professional activity combined with overload in work envi-
ronments is opposite to the principles of pain prevention and treatment they prescribe to
their patients [38,39]. It has been reported that women are more likely to suffer from neck
and shoulder pain, which was also found in our study, partly due to the lower strength
when lifting and transferring patients [3,9,10].

This was confirmed by multiple linear regression by finding that only PTs have
significantly higher scores in the NDI category of lifting compared to controls.

One of the reasons for this is the lack of education on proper lifting and transferring
of patients as described by Fan et al. in 2022. who reported that only 5 of 224 physical
therapists surveyed had received formal ergonomics training [40]. Dentists, on the other
hand, have mandatory ergonomics courses. In addition, there is evidence that PTs tend
not to report WMSDs or seek professional help relying only on their own expertise, and
sometimes working through pain, thus exacerbating their condition [41].

On the other hand, FMs have the most sedentary occupation of all health professionals
included in this study. They formed the oldest group. Their disability level was surprisingly
similar to that of PTs with a high neck-related disability level. These data were in contrast
to those reported in the literature that only 20% of FMs had WMSDs [21,22]. Multiple
linear regression revealed that both PTs and FMs had significantly higher scores on neck
pain severity (item 1), reading problems (item 4), the occurrence of headaches (item 5),
concentration problems (item 6), difficulties in performing occupational (item 9), and
recreational activities (item 10).

Although FMs did not show gender differences in disability levels, similarities with
FMs can be drawn through worsening of neck disability level with age. PTs reach a higher
level of disability more quickly in about five years, whereas this period is more than ten
years for FMs. In the previous section, we described possible reasons for neck disability in
PTs, but in FMs, we believe that other pathophysiological mechanisms may be responsible.
FMs spend most of the workday at a computer, and during this time the neck spends more
time in an immobile working position. This may result in pain in the facet joints due to
decreased secretion of synovial fluid or gradual loss of water in the intervertebral discs
due to increased pressure from the dynamic vertebral segment, as previously described [1].
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Regular breaks between patients with simple neck range of motion exercises could slow
down this process. Males and females are equally affected in this group.

We hypothesise that both excessive isotonic muscle activity (PTs) and isometric activity
of the paravertebral neck muscles (FMs) could lead to persistent muscle spasm after the
workday. This can lead to headaches, reading difficulties, and less leisure or occupational
activity than the individual would like.

By isolating at-risk healthcare professionals (PTs with five years of work experience,
especially female, and FMs with 10 years of work experience), we have the ability to
intervene. Education about WMSD and advice on prevention or treatment should be
integrated into lifelong learning through regular lectures and workshops. Preventive
actions, like kinesitherapy for health professionals, should be considered by the institution
where they work or by a specific medical association. The importance of exercise has
already been reported in physical therapists: those who exercised less than 4 h per week
were more likely to have musculoskeletal complaints than those who exercised more than
4 h [40].

Neck related problems are usually not severe enough to affect NDI scores for the
self-care (item 2), driving (item 7), and sleeping (item 8) categories, and they do not differ
from those of controls in any group.

4.1. Limitations of the Study

Although a strong correlation between the NDI and the depression index PHQ-9
has been previously described [24], the NDI is known for disregarding psychological and
emotional factors, thus partly limiting interpretation of the results. A combination of
functional and psychological indices is recommended for future studies on WMSDs.

Regarding age distribution, PTs and control participants were age-matched, whereas
FMs were older and dentists were younger than control participants, which may partly
explain the better results among dentists and the worse ones among FMs.

Some data from the study participants and the control population regarding duration
of working years, daily working hours, physical activity levels, and comorbidities were not
included. Further studies should include these data for more detailed analyses.

4.2. Conclusions

It would be less accurate to assess WMSDs based on prevalence alone. It is more
appropriate to use functional indices for each region studied. For example, if only the
prevalence of neck pain is considered, dentists could be considered the second most affected
occupational group after FMs, despite being the youngest of all groups. However, when
analysing the NDI% results, we found that this population had high functional capacity
and the lowest disability from neck pain, comparable to the control population. In addition,
gender or age had no effect on NDI scores in this population.

FMs, who were the oldest group, had the highest percentage of disability. Neck
symptoms were related to age, with older participants tending to be represented in the
higher disability groups, with no association with gender.

PTs were the second most affected group, with females predominating in all disability
categories and PTs tending to be five years older as disability increased.

To conclude, by isolating at-risk healthcare professionals (PTs with five years of work
experience, especially female, and FMs with 10 years of work experience), we have the
ability to intervene. Education about WMSD and advice on prevention or treatment should
be integrated into lifelong learning through regular lectures and workshops. Preventive
actions, like kinesitherapy for health professionals, should be considered by the institution
where they work or by a specific medical association.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/healthcare11040581/s1. Figure S1. Flowchart of the study. FMs—family
medicine specialists, PTs—physiotherapists, control—control population, dentists. Total number
representing approximate number of medical professionals in Croatia in the last five years.
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