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Abstract
Background: Carpal tunnel syndrome (CTS) is a common work-place musculoskeletal disorder, and
dentists are a high-risk group due to their work conditions. This study aims to obtaining a full
understanding of knowledge, attitude and practice (KAP) of CTS among Dentists in Shiraz, Iran.

Methods: Between Jun,2019 and Dec,2019; A researcher-made questionnaire was developed for this
cross-sectional pilot study in order to evaluate the KAP of dentists regarding CTS. Participants were
recruited to �ll out the questionnaire. The participants were recruited using convenient sampling from
dentists working. A 51 dentists were completed the survey. Ethical approval to conduct this study was
obtained.

Results: About 31 (60.8%) respondents were female and 20(39.2%) were male. 54.9%. of the participants
were aged below 33 years. 66.7%. of dentists had less than 10 years of work experience. No statistically
signi�cant correlation was observed between age, and number of years of work experience and KAP
scores. But there was signi�cant correlation between gender and knowledge (p =0.04). The mean scores
of knowledges were 3.7 ±1.3 which was low to average regarding the prevention and treatment of CTS.
The mean scores of attitudes and practice were 10.9 ±3.2 and 7.9 ± 2.1, respectively. Which represent a
positive attitude and practice towards regarding the prevention and treatment of CTS. There was a
signi�cant correlation between attitude and practice among dentists with p =0.001

Conclusions: Most dentists in this study had low to average knowledge, high attitudes, and high practice
scores of the prevention and treatment of CTS.

Introduction
Implementing proper workplace ergonomics creates a safe, productive, and comfortable working
environment. Dental health workers have a demanding job that requires strenuous and repetitive
movements and frequent use of vibratory tools. Unsuccessful application of ergonomics can lead to
work-related musculoskeletal disorders (MSD); a term referring to MSD that are brought on or
exacerbated by risk factors in the workplace.[1] The hands are one of the most affected regions of the
body.[2] Carpal tunnel syndrome (CTS) is a common MSD of the hands and wrists.[1] The median nerve
along with tendons of nine of the �exor muscles of the digits pass through the space between the �exor
retinaculum and the bones of the wrist. If this space, called the carpal tunnel, decreases in diameter or if
there’s swelling of the tissues inside this space, the median nerve can become trapped and cause the
symptoms of CTS.[3] It is believed that one in every �ve symptomatic patient has CTS based on clinical
examinations and nerve conduction study.[4] The overall prevalence based on physical examinations in
the general population in Iran is estimated to be 17.5%; therefore, CTS has a high prevalence in Iran.[5]

The most common symptoms include pain, paresthesia, and numbness in the �rst, second, and third
digits along with the radial half of the fourth digit.[6] Some patients also report unusual pain patterns
including elbow pain, shoulder pain, and neck pain.[6] Personal factors such as advanced age, female
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gender, a higher body mass index, and smoking are associated with a higher incidence of CTS.
[7] Occupational risk factors include bending and twisting of the hand, working with vibratory tools, and
repetitive hand use.[8] 

 CTS occurs more frequently in patients with systemic illnesses such as hypothyroidism, diabetes
mellitus, and rheumatoid arthritis.[9]  Diagnosis is made mainly by obtaining a thorough history of the
patient and performing physical examinations such as the Phalen’s and Tinel’s tests.[10] 
 Electrodiagnosis is the gold standard for diagnosing and determining the severity of CTS.[11] Treatment
is based on disease severity. Mild to moderate cases can bene�t from conservative management
including splinting, laser therapy and local corticosteroid injections.[12] However, a proportion of those
treated conservatively and those with severe or recurrent symptoms will eventually require surgery.[13]

Recovery after carpal tunnel release surgery can take up to a year.[13]

There are more than 37,000 registered dentists in Iran. Of them, 1,800 are registered in Shiraz, Iran.[14]

Sixteen percent of dentists in Iran are diagnosed with CTS by physical examination ;[14] a signi�cant
burden considering the hours of lost productive work due to the lengthy treatment course of CTS. It is
crucial to prevent, rather than treat, CTS. The more informed the dentists are regarding CTS, the more
likely they are to have positive attitudes toward modifying risk factors and practicing healthier behaviors
in their workplace. 

The aim of this paper was to lay a foundation for a future larger study to assess the knowledge, attitudes,
and practice (KAP) of dentists practicing in a populous city in south of Iran regarding CTS. No similar
study has been conducted so far. Hopefully, the results of the future main study will guide policymakers
to take measures to decrease the burden of CTS on our healthcare workers.

Materials & Methods
Study design:

This cross-sectional pilot study was designed to assess the knowledge, attitudes, and practice (KAP)
toward CTS among dentists working in Shiraz, Iran from January to December 2019. A researcher-made
questionnaire was developed for this study. The university’s Deputy of Health department provided a list
of all medical facilities. By relying on a similar study and choosing a con�dence level of 95%, ninety-one
samples were recruited by non-randomized convenient sampling from public and private health sectors.
Practicing in Shiraz, Iran, and a minimum of three years of work experience were considered as the
inclusion criteria. Lack of consent was determined as the criterion of exclusion. 

Two members of the research team held a Bachelor of Science in health information technologies and
were oriented by the research team and directed to the hospitals to collect data. Data were collected using
a demographic form and a research survey.
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The questionnaire consisted of 5 parts. 

1. Demographics including age, sex, and work experience.

2. Medical history such as history of wrist pain, numbness and paresthesia in hands, rheumatic
diseases, and endocrine diseases.

3. Knowledge which included 12 multiple-choice questions. 

4. Attitudes which included 15 multiple-choice questions.

5. Practice which included 12 multiple-choice questions.

The respondent was offered multiple choices on each question. Each correct response had a score of 1
and any incorrect responses yielded a score of zero. Hence, the possible attainable knowledge scores
ranged from zero to 12, the attitudes from zero to 15, and the practice from zero to 12. A semi-structured
self-administered questionnaire was used as the study instrument. The questionnaire was adapted from
pre-existing templates.[15,16] 

The face and content validity of the questionnaire was determined by surveying a group of physical
medicine and rehabilitation attending physicians. A 4-point Likert scale was used to rate the validity of
each item of the questionnaire. The survey inquired about the equivocalness, clarity, simplicity, and
relevance of each item to determine the content validity of the questionnaire. For face validity, the survey
probed 3 inquires: the likeliness that the respondent would be able to answer the question, the clarity of
the choice of words, and the overall style and layout of questionnaire. The test-rest reliability was
con�rmed by ten subjects from the sample population.  The reliability of this questionnaire was also
assessed by the Cronbach’s alpha coe�cient (α = 0.8).

Two age groups were de�ned using the median of the respondents’ ages. The median of age was 33
years. The respondents were divided into 3 groups based on their years of work experience: those with
<10 years, those with 10-20 years, and those with >20 years of work experience. 

To objectively compare the results of the study with similar studies, the KAP scores were divided into
three groups using the tertials of the scores of each section as the cutoff. Thus, for the knowledge and
practice section, scores ≤3 were considered low, ≥8 high, and 4-7 average. For the attitudes section,
scores ≤4 were considered low, ≥10 high, and 5-9 average.

The study was approved by the ethics committee. Written informed consent was obtained from each
participant before �lling out the questionnaire. The questionnaires were coded to guarantee anonymity.
After �lling out the questionnaire, the researcher presented information about the etiology, symptoms,
prevention, and treatment of CTS to each respondent. The research team obtained verbal consent for
participation and the �nal response to the questionnaire items was agreed upon to be equivalent to a
�nal consent signature.

Statistical analysis: 
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Data were analyzed in SPSS software Version 25.0 (Armonk, New York: IBM Corp) using descriptive
statistics (mean ± standard deviation and percentage) and inferential statistics (comparing independent
groups and analysis of variation). We used Kolmogorov-Smirnov to assess normal distribution of
continuous variables; none of the variables followed a normal distribution and were analyzed using the
Mann-Whitney U test, Kruskal-Wallis test, and Spearman’s rank correlation test. A two-tailed p-value<0.05
was considered statistically signi�cant.

Results
51 dentists completed the survey (56% response rate). Most dentists who had not participated in the
survey mentioned lack of time or interest as the primary reasons for opting out. 31 (60.8%) respondents
were female and 20 (39.2%) were male. Almost one half of the participants were aged below 33 (54.9%)
years. The majority of participants (70.6%) had job experience below 10 years. No statistically signi�cant
correlation was observed between age, and number of years of work experience and KAP scores. But
there was signi�cant correlation was observed between gender and Knowledge score (P-Value=0.04).
(Table 1)

Regarding medical history, about 29 (56.9%) of participants experienced wrist pain in the past 6 months.
The responses to the medical history of the questionnaire are summarized in Table 2.

Regarding Knowledge, the mean score of the knowledge of the questionnaire was 3.70 ±1.64 with a
minimum of 1 and a maximum of 9. 24 (47.1%) dentists had low knowledge, 26 (51%) had average
knowledge, and only one (1.9%) had high knowledge regarding CTS.  47(92.2%) dentists were not familiar
with the prevention and treatment, including the de�nitive treatment of this syndrome. (Table 3) 

Regarding Attitudes, the mean score of the attitudes part of the questionnaire was 10.92 ±3.18 with a
minimum of 1 and a maximum of 15. 2 (3.9%) respondents had low attitudes, 9 (17.6%) had average
attitudes, and 40 (78.4%) had high attitudes toward CTS. The need for ergonomic enhancements was
reported by 45 (88.2%) dentists. Although 38(74.5%) dentists stated that CTS was not a serious disease;
the same number of dentists believed that signi�cant complications could arise from CTS. Most dentists
(72.5%) were aware of the high prevalence of this syndrome. (Table 4)

Regarding Practice, the mean score of the practice part of the questionnaire was 7.90 ± 2.10 with a
minimum of zero and a maximum of 11. 2 (3.9%) participants scored low, 16 (31.3%) scored average,
and 33 (64.7%) scored high on the practice part of the questionnaire. 36 (70.6%) dentists were willing to
try splinting for management of CTS, but most would forego surgery if they were diagnosed with CTS
(86.3%). 45(88.2%) participants stated that they would refrain from working if they experienced
symptoms of CTS. (Table 5)

Additionally, the spearman's correlation between knowledge, attitude, and practice showed signi�cant
correlation between attitude and practice among dentists with p value=0.001. (Table 6)
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Discussion
Our results show that dentists in our study have low to average knowledge, high attitudes, and high
practice scores regarding CTS. A study on 223 doctors regarding prevention of work-related
musculoskeletal disorders (MSD) found that doctors had high knowledge, high attitudes, and average
practice regarding this subject.[17] Compared to dentists in our study, the higher knowledge scores of
doctors are probably the result of their extensive education on MSD in medical school and in the form of
continuing medical education (CME). Although both doctors and dentists have high attitudes, it seems
that dentists’ positive attitudes lead to practicing healthier principles. 

Proper ergonomics are one of the most important factors in preventing CTS in dental health workers.[18]

The KAP of 250 dental professionals regarding ergonomics during routine dental procedures were
assessed in another paper.[19] The study showed that dental professionals, including undergraduates and
private dental practitioners, had average KAP toward the subject. The author postulated that the slightly
higher scores on practice compared to knowledge were due to informal training and self-learned optimal
principles during practice. The same might be true for our study population. We found that dentists have
high practice but low to average knowledge scores. We assume that while dentists had limited formal
education on the subject of CTS in their dental school curriculum, they might have frequently experienced
symptoms of CTS during their practice and had learned over time to adhere to techniques that alleviated
the symptoms such as taking a break from work.

A survey of 55 dentists showed that participants lacked the positive attitudes and behavior to seek
medical expert advice for prevention of work-related MSD in the initial stages.[20] On the contrary, we
found that dentists have high attitudes and practice scores regarding CTS and its prevention. Moreover,
most dentists stated that they would visit their doctor the �rst time they experienced wrist pain. Hopefully,
in the future, this will increase the number of diagnosed cases of CTS and help alleviate a common
complaint among dental professionals and increase their work e�cacy.

We found that the majority of dentists were aware of the fact that CTS is a preventable disease and that
doing certain exercises of the hands for a few minutes every day can prevent CTS. A study of 169
workers at an electrical parts manufacturing company in South Korea evaluated the KAP of workers
regarding MSD before and after a preventive exercise program and concluded that the educational
program signi�cantly increased the KAP of workers.[21] Unfortunately, most participants in our study were
not familiar with the appropriate exercises for the prevention of CTS and, therefore, were not exercising
their hands regularly. Therefore, educational workshops or courses might prove useful, especially in
increasing the knowledge about prevention of work-related MSD such as CTS among dentists.

As mentioned earlier, some patients will eventually require surgery for proper management of their
symptoms; however, the majority of respondents stated that they would opt for conservative
managements and forego surgery if they were diagnosed with CTS. Similarly, in a study of 77 patients
with mild to moderately severe CTS, many chose not to be referred to a hand center for carpal tunnel
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release surgery.[22] The reason why patients delay consideration of surgery might be the risk of
unemployment. Studies show that patients normally return to work 2 to 7 weeks after carpal tunnel
release surgery; [23,24] while those with severe symptoms may take up to a year to recover.[13]

To conclude, CTS can be a life-changing and serious illness since 55% of ill-health retirements in dental
practitioners are due to MSD.[25] The results of our study show that dentists have low to average
knowledge, high attitudes, and high practice scores regarding CTS. We believe that the results of our
study can be of importance in advancing the occupational health and productivity of dentists by
providing a basis for a future main study.

Our paper has some drawbacks. First, the response rate was below average. Second, as this was a pilot
study, the inferential statistics (p-values) might not accurately represent the population of dentists in
Shiraz, Iran. The future main study should be done with a larger sample size and with random samples
from multiple cities to accurately represent the population of dentists in Iran.

Conclusion
Most dentists in this study had low to average knowledge, high attitudes, and high practice scores of the
prevention and treatment of CTS.
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Parameter   Knowledge

(Mean ±
SD)

P-
Value

Attitudes

(Mean±
SD)

P-
Value

Practice
(Mean± SD)

P-
Value

Gender Female 4 ± 1.39 0.04* 10.77 ±
3.68

0.70* 7.97 ± 2.33 0.40*

Male 3.25 ±
1.92

11.15 ±
2.28

7.80 ± 1.77

Age (years) ≥ 33 3.89 ±
1.71

0.45* 11.18 ±
3.19

0.44* 8.04 ± 1.90 0.89*

< 33 3.48 ±
1.56

10.61 ±
3.22

7.74 ± 2.38

Work Experience
(years)

≥ 10  3.83 ±
1.72

0.38† 11.08 ±
2.92

0.99† 8.08 ± 1.90 0.35†

11 to
20 

3.70 ±
1.64

10.60 ±
3.89

7.70 ± 2.98

< 21 2.80 ±
0.84

10.40 ±
4.10

7.00 ± 1.58

* Mann-Whitney U test

† Kruskal-Wallis test

Table 2. Results of the medical history section of the questionnaire
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Question Choices Number of
times

n (%)

1. Have you experienced wrist pain in the past 6 months? If yes,
specify how many times.

Yes       
    

1 6
(11.8%)

2 14
(27.5%)

3 3
(5.9%)

4 4
(7.8%)

5 2
(3.9%)

Total 29
(56.9%)

No _____ 22
(43.1%)

2. Have you ever been absent from work due to wrist pain? If yes,
specify how many times.

Yes 1 3
(5.9%)

2 2
(3.9%)

  Total 5
(9.8%)

No _____ 46
(90.2%)

3. Have you ever left work early due to wrist pain? Yes _____ 3
(5.9%)

No _____ 48
(94.1%)

4. Have you ever visited a doctor due to wrist pain? Yes _____ 3
(5.9%)

No _____ 48
(94.1%)

5. Do you suffer from diabetes or other endocrine diseases? Yes _____ 5
(9.8%)

No _____ 46
(90.2%)

6. Do you suffer from any rheumatologic disease? Yes _____ 1 (2%)

No _____ 50
(98%)
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7. Have you ever experienced tingling and numbness in your
hand during your practice?

Yes _____ 29
(56.9%)

No _____ 22
(43.1%)

8. Have you ever suffered from neck pain during your practice? Yes _____ 41
(80.4%)

No _____ 10
(19.6%)

Table 3. Results of the knowledge part of the questionnaire
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Question Answered n (%)

1. Are pain, numbness, and tingling in the thumb, index, and
middle �ngers symptoms of CTS?

Correctly (YES) 29
(56.9%)

Incorrectly (NO)  22
(43.1%)

2. Are pain, numbness, and tingling in the ring and little �ngers
symptoms of CTS?

Incorrectly (YES) 24
(47.1%)

Correctly (NO) 27
(52.9%)

3. Which nerve is affected in CTS? Correctly (Median Nerve) 1 (2%)

Incorrectly (Ulnar /
Radial Nerve)

50
(98%)

4. In which region of the upper extremity is the nerve affected? Correctly (Wrist) 23
(45.1%)

Incorrectly (Neck /
Elbow)

28
(54.9%)

5. Does smoking have an association with CTS? Correctly (YES) 18
(35.3%)

Incorrectly (NO) 33
(64.7%)

6. Is diabetes mellitus associated with CTS? Correctly (YES) 19
(37.3%)

Incorrectly (NO) 32
(67.2%)

7. Does obesity have an association with CTS?  Correctly (YES) 24
(47.1%)

Incorrectly (NO) 27
(52.9%)

8. Is repetitive hand use the cause of CTS? Correctly (YES) 34
(66.7%)

Incorrectly (NO) 17
(33.3%)

9. Do you know how to prevent CTS? YES 4
(7.8%)

NO 47
(92.2%)

10. Are you familiar with the treatment options of CTS? YES 4
(7.8%)
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NO 47
(92.2%)

11. What is the gold standard for diagnosis of CTS? Correctly (EMG studies) 5
(9.8%)

Incorrectly (Blood test/
Wrist MRI / PE)

46
(90.2%)

12. Is surgery the de�nitive treatment for CTS? YES 4
(7.8%)

NO 47
(92.2%)

EMG: Electromyography MRI: Magnetic resonance imaging, PE, Physical examination

Table 4. Results of the attitudes part of the questionnaire
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Questions Answere n (%)

1. Can answers to the questions in the knowledge part help you improve
your work conditions?

YES 38
(74.5%)

NO 13
(25.5%)

2. Are you interested in knowing more about CTS? YES 47
(92.2%)

NO 4
(7.8%)

3. Can CTS affect your work status? YES 42
(82.4%)

NO 9
(17.6%)

4. Are the complications of CTS signi�cant for you? YES 38
(74.5%)

NO 13
(25.5%)

5. Do you believe CTS has a low prevalence? NO 37
(72.5%)

YES 14
(27.5%)

6. Do you believe certain simple exercises for a few minutes every day can
prevent CTS?

YES 43
(84.3%)

NO 8
(15.7%)

7. Would you be interested in sharing your knowledge of CTS with your
colleagues? 

YES 41
(80.4%)

NO 10
(19.6%)

8. Would you visit your doctor if you had symptoms of CTS? YES 44
(86.3%)

NO 7
(13.7%)

9. Do you feel the need for ergonomic enhancements in your workplace? YES 45
(88.2%)

NO 6
(11.8%)

10. Do you think CTS is a preventable disease? YES 43
(84.3%)
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NO 8
(15.7%)

11. Do you think CTS can be cured? YES 28
(54.9%)

NO 23
(45.1%)

12. Can CTS be managed by splinting? Correctly
(YES)

35
(68.6%)

Incorrectly
(NO)

16
(31.4%)

13. Can regional corticosteroid injections be used in management of CTS? Correctly
(YES)

35
(68.6%)

Incorrectly
(NO)

16
(31.4%)

14. Can nerve conduction velocity testing identify the severity of CTS? Correctly
(YES)

28
(54.9%)

Incorrectly
(NO)

23
(45.1%)

15. Is CTS a serious disease? YES 13
(25.5%)

Table 5. Results of the practice part of the questionnaire
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Statement Answered n (%)

1. I will take a break from work if I experienced wrist pain YES 43
(84.3%)

NO 8
(15.7%)

2. I will try to gain more insight into CTS YES 43
(84.3%)

NO 8
(15.7%)

3. I have learned the appropriate exercises to prevent CTS and I perform them
regularly

YES 5
(9.8%)

NO 46
(90.2%)

4. I will visit a doctor the �rst time I experience wrist pain YES 36
(70.6%)

NO 15
(29.4%)

5. I will complete the treatment course even if it lasts for months and my
symptoms improve early in the course

YES 32
(62.7%)

NO 19
(37.3%)

6. I will complete the rehabilitation course if I were diagnosed with CTS YES 39
(76.5%)

NO 12
(23.5%)

7. I will try to ergonomically enhance my workplace and use more standard
equipment

YES 38
(74.5%)

NO 13
(25.5%)

8. I will try splinting if prescribed by my doctor YES 36
(70.6%)

NO 15
(29.4%)

9. I will not undergo surgery even if my doctor prescribed it. Instead, I will use
painkillers

NO 7
(13.7%)

YES 44
(86.3%)

10. I will educate my friends and colleagues on CTS YES 43
(84.3%)
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NO 8
(15.7%)

11. I will change my work-hours so I can rest for a few minutes for every hour
of work

YES 36
(70.6%)

NO 15
(29.4%)

12. I will refrain from working if I had symptoms of CTS YES 45
(88.2%)

NO 6
(11.8%)

Table 6: Spearman's correlation among knowledge, Attitude, and practice among dentists.

Parameter Knowledge Attitude Practice

Knowledge - 0.21 0.81

Attitude 0.21 - 0.001

Practice 0.81 0.001 -


