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Abstract: We conducted a cohort study of 7,760 dentists in Taiwan between 2003 and 2007 to
assess the risk of outpatient visit among dentists. Control groups included physicians and other
health personnel. Over the 5-yr study period, the dentist cohort made a total of 270,712 outpatient
visits, representing an incidence rate of 7,038 visits 10 person-years. Compared to physicians,
dentists experienced a significantly reduced covariate adjusted rate ratio (ARR) for all-cause visits
(ARR=0.59, 95%CI1=0.58-0.59), as well as for nearly all other causes, except neoplasm (ARR=1.06,
95%CI=1.02-1.09). Compared to other health personnel, the dentists still experienced a signifi-
cantly reduced ARR for all causes (ARR=0.70), but had a slightly but significantly increased
risk for endocrine/metabolic/immunity (ARR=1.04, 95%CI=1.02-1.05) and mental (ARR=1.04,
95%CI=1.01-1.07) disorders. Although the dentists in Taiwan utilized lesser outpatient visits than
did their medical colleagues, they tended to have slightly higher rates of outpatient visits for neo-
plasm, endocrine/metabolic/immunity disorders, and mental illnesses. Policy makers and hospital
administrators must not overlook dentists’ potentially unseen health problems. A mandatory peri-

odical physical examination for dentists can seriously be considered.
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Introduction

Like many other health care workers, dentists are in the
forefront position of health care system and their health
is critical to the quality of oral care received by patients.
Compared to the general population, dentists were fre-
quently found to experience lower rates of morbidity and
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mortality, mainly due to their relatively healthy lifestyle
and better knowledge in disease prevention' . Despite
that, the health of dentists should not be overlooked be-
cause it has been well recognized that various occupational
and work environmental hazards could pose adverse effects
to dentists, including musculoskeletal® ® / connective tis-

sue? disorders, skin disease”
9-11)

, metabolic disorderg), infec-
tion” 'V, gastroenterological disorder'?, and cancer'® ¥
Sporadic reports also suggested increased risks of suicide
in dentists because of stress, burnout, depressive symp-
toms associated with dental practice!> !¢, and of miscar-
riage in female dentists due to occupational exposure to

certain work related hazards such as acrylate compounds,
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mercury amalgam, solvents or disinfectants'”,

Since the launch of the National Health Insurance (NHI)
program in 1994, the health services industry in Taiwan
has changed dramatically. The universal health insurance
removed barriers to health care for those newly insured,
enabling them more access to health care. By the end of
2004, more than 98% of the Taiwanese people were cov-
ered by the NHI program'®. The annual medical statistics
showed that the annual prevalence rate of dental visit in
Taiwan increased from 32.0% in 1999 to 42.7% in 2008'.
Due to increased demand in the health care environ-
ment, the health care personnel have encountered heavy
workload strain and psychosocial demand®”. Taiwan’s
dentists also seemed to experience higher workloads than
their counterparts in Western nations. According to the
2009 World Health Organization Statistical Information
System Report®!, the US had the most adequate provision
of dentists in the world in 2000-2007, with a figure of 16
dentists / 10,000 people, followed by Canada and Greek
(both were 12 dentists / 10,000 people). In Asia, the dentist
density was relatively low, with higher figures noted in Ja-
pan (7 dentists / 10,000 people) and Philippine (6 dentists
/10,000 people). The figure for Taiwan was 4.28 dentists
/10,000 people?". Additionally, the annual prevalence rate
(42.7% in 2008)'” of dental visit in Taiwanese was similar
to those reported in some European nations areas including
Ireland (40.90%), France (48.39%) and Belgium (49.69%),
higher than the figures of Poland (23.76%), Spain (25.37%),
and Italy (36.76%), but much lower than those reported
in others including The Netherlands (65.73%), Germany
(75.64%), Sweden (81.55%), Switzerland (73.73%), and
Denmark (80.43%)%?. Epidemiological evidence has
shown that heavy work load is associated not only with
elevated risks of mental disorders but also with adverse
effects from diseases of the circulatory system through
triggering the release of catecholamine and increased
blood pressure, both of which are known risk factors for
cardiovascular diseases®).

Morbidity and mortality have been frequently inves-
tigated previously in Taiwan to associate various health

25 and

care professionals including physiciansz4), nurses
physicians of Chinese medicine?®. Despite acknowledg-
ing the work related hazards in clinical settings and the
increasing heavy workload among the dentists in Taiwan,
there have been little information concerning the morbid-
ity of Taiwanese dentist population. This study used the
NHI claim data with a cohort study design to investigate
this understudied issue, i.c., the risk of outpatient visit in

the dentist population in Taiwan. Unlike infection/chemi-
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cal/physical hazards that usually target specific organs, the
psychosocial hazards may cause the whole-body effect.
Thus, in addition to certain illnesses previously reported
to be associated with dental practice, this study was also
design to systematically investigate the major disease
categories in the dentist population of Taiwan.

Subjects and Methods

Sources of data

Data used in this study were retrieved from several
claim files of the National Health Insurance Research
Database (NHIRD) provided by the Bureau of National
Health Insurance (BNHI), Department of Health and man-
aged by the National Health Research Institutes (NHRI).
The universal NHI program has been implemented in
Taiwan since March 1995. By the end of 1996, more
than 96% of people in Taiwan were covered in the NHI
program®” and the Bureau of NHI contracted with 97%
of hospitals and 90% of clinics all over the nation®”. The
NHIRD has accumulated eight different registries and
eight claims files reported from all contracted hospitals
and clinics. Details of both registry and claims files are
described elsewhere?”. We used the registry for medical
personnel (2002), the outpatient claims for 2003 to 2007,
and an updated registry for beneficiaries (2003-2007). To
ensure the accuracy of the claim files, the BNHI performs
expert reviews on a random sample of every 50-100
outpatient and inpatient claims quarterly and false report
of diagnosis results in severe penalty from the BNHI?®.
The datasets used in this study can be inter-linked by the
scrambled unique individual’s personal identification
number (PIN). The NHRI safeguards the privacy and
confidentiality of all beneficiaries and transfers the health
insurance data to health researchers after ethical approval
has been obtained. In this analysis, access of the NHIRD
has been approved by both the NHRI and the Fu-Jen
Catholic University Medical School Ethics Review Board
(#C-9703).

Identifications of study subjects and data linkage

The registry of medical personnel covers information on
demographic characteristics and contract status with the
NHI for various health professionals including dentists,
physicians, physicians of Chinese medicine, pharmacists,
nurses, medical laboratory technicians, radiological
technologists, speech-language therapists, physical and oc-
cupational therapists, and dieticians. Based on the registry
of 2002, a total of 7,760 dentists were identified on the
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last day of 2002, and was used as the study cohort. At the
same time, we identified two groups of medical workers as
references for comparison. One group consisted of 23,211
physicians who also had contracts with the NHI. The other
reference group consisted of 56,788 health personnel other
than dentists or physicians.

For each study subject, we linked her PIN to the outpa-
tient visit claim data to retrieve information on outpatient
visits between 2003 and 2007. A linkage was considered
successful only when the outpatient visit occurring within
the period of contract for these three study groups. In
total, the cohort of dentists encountered a total of 270,712
outpatient visit in the period of 2003—2007. The number
of visits made by physicians and the other health person-
nel was 1,143,136 and 2,814,509, respectively during the
same period.

Statistical analysis

We used the person-year approach under the Poisson
assumption to calculate the incidence rate of outpatient
visit during the follow-up period. The incidence rate was
calculated for all causes as well as for 14 major disease
categories based on the International Classification of Dis-
ease 9™ version, Clinical Modification (ICD-9-CM) codes.
Through linkages to the beneficiary registry, we were able
to identify the study subjects who terminated their enroll-
ment in the NHI program for various reasons such as mor-
tality and emigration between 2003 and 2007. Termination
of the contract with the NHI program for dentists and
the subjects from two control groups can also be noticed
from the updated registry of medical personnel. The study
subjects who were no longer insured in the NHI program
were all considered censored in the calculation of person-
years being followed for each individual. The person-years
observed for each individual was then calculated between
January 1, 2003 and either December 31, 2007 (for those
uncensored) or the date of censoring (for those censored).
The total person-years observed for dentists, physicians,
and other health personnel were 38,463.8, 115,117, and
281,997.5, respectively.

To make comparisons of all-cause and cause-specific
incidence rates between the dentist group and the two
reference groups, we used the log-linear model with the
natural logarithm of incidence rate as the dependent vari-
able to fitted grouped data with simultaneously adjusting
for age (5 categories), gender (2 categories), insurance
premium (4 categories), place of practice (6 categories),
contracted category of affiliation (4 types), and urbaniza-
tion for the area of practice (3 categories) according to the
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National Statistics of Regional Standard Classification®”.
The log-linear model was fitted with standard Poisson dis-
tribution assumption and was used to assess the variation
of incidence rates of outpatient visit among the three study
groups®”). The ratio of two incidence rates adjusted for
potential confounders (i.e., adjusted rate ratio, ARR) was
calculated using the formula e”, where m is the regression
coefficient. The ARR was used to estimate the covariate
adjusted relative risk in this study. We adjusted geographic
variables for presence of an urban-rural difference in ac-
cessibility to medical care in Taiwan®". Previous studies
indicated that medical personnel with different types of af-
filiations might experience different job demand and work
load, and then might have different adverse health risks®”.
Adjustment for type of affiliation may have effectively
removed the confounding by affiliation. The analyses were
performed with SAS v9.1.3 (SAS Institute, Cary, NC,
USA), and the level of significance was set an a-value of
0.05.

Results

The mean age (40.1 £ 8.2 yr) of dentists was older than
that of other health personnel (38.0 + 8.8 yr), but was
similar to the mean age of physicians (40.5 + 8.8 yr). Male
dominance of the study sample was observed in the three
study groups, with the greatest women to men ratio noted
for physicians (89.0/11.0), followed by dentists (83.2/16.8)
and other health personnel (55.3/44.8). Physicians and
other health personnel had the highest and lowest mean
insurance premium, respectively, and dentists were in
between. There were apparent geographic distributions
in practice for the three study group. More than a half of
dentists (41.7%) practiced in Taipei city, capital of Taiwan,
while the corresponding figures for other health personnel
and physicians were somewhat lower at 28.8% and 37.3%,
respectively. Compared with the other two groups, dentists
were less likely to be employed at medical centers or hos-
pitals. More than 80% of dentists worked at clinics (Table
1).

During the 5-yr follow-up period, the incidence rate of
outpatient visit for various causes was the lowest for the
dentists (7,038 per 10° person-years), followed by the phy-
sicians (9,930 per 10° person-years), and other health per-
sonnel (9,981 per 10° person-years). The later two groups
were very similar in rate of outpatient visit (Table 2). Table
2 also compares the rates of all-cause and cause-specific
rates of outpatient visit between dentists and physicians,
and shows that dentists experienced a significantly reduced
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Table 1. Characteristics of the study subjects

C-T CHIU et al.

Dentists Physicians Other health personnel *
No. of study subjects 7,760 23,211 56,788
Person-years observed 38,463.80 115,117.90 281,997.50
n % n % n %
Age (yr)
<29 718 9.3 2,180 9.4 10,796 19.0
30-39 3,269 42.1 9,647 41.6 23,840 42.0
40-49 2,732 35.2 7,553 32.5 15,664 27.6
50-59 917 11.8 3,130 13.5 5,473 9.6
>60 124 1.6 701 3 1,015 1.8
x+SD 40.1 £8.2 40.5+8.8 38.0+8.8
Gender
Men 6,455 83.2 20,665 89 31,364 55.3
Women 1,305 16.8 2,541 11 25,403 44.8
Insurance premium (NTD )
<40,100 1,162 15.0 1,733 7.5 17,194 30.3
40,100-<55,400 1,397 18.0 4,672 20.1 17,278 304
55,400-<87,600 2,722 351 5,932 25.6 9,955 17.5
>87,600 2,479 32.0 10,874 46.9 12,361 21.8
xX+SD 60,845.0 £ 23,679.5 67,730.2 £22,240.3 50,909.0 + 24,541.5
Place of practice
Taipei 3,232 41.7 8,658 373 16,368 28.8
North 871 11.2 3,126 13.5 8,384 14.8
Central 1,555 20.0 4,170 18 11,260 19.8
South 804 10.4 2,874 124 10,589 18.7
Kao-Pin 1,168 15.1 3,744 16.1 8,460 14.9
East 130 1.7 639 2.8 1,727 3.0
Type of affiliation
Medical center 709 9.1 7,772 335 12,360 21.8
Regional hospital 497 6.4 5,333 23 10,698 18.8
Local hospital 284 37 3,572 15.4 11,374 20.0
Clinics 6,270 80.8 6,534 28.2 22,356 39.4
Urbanization
Metropolitans 4,634 59.7 13,974 60.2 30,231 53.2
Satellite cities 2,002 25.8 5,256 22.6 13,777 243
Rural areas 1,124 14.5 3,981 17.2 12,780 22.5

4 Including physicians of Chinese medicine, pharmacists, nurses, medical laboratory technicians, radiological tech-

nologists, speech-language therapists, physical and occupational therapists, and dieticians.

b NTD=New Taiwan Dollars, 32 NTD= 1 USD; insurance premium was determined according to individual’s

monthly income.

ARR of not only all-cause outpatient visit (ARR=0.59,
95%CI 0.58, 0.59), but also visits for illnesses related to
infection (ARR=0.56), nerve (ARR=0.79), circulation
(ARR=0.85), respiratory tract (ARR=0.49), digestive
system (ARR=0.52), genitourinary system (ARR=0.89),
skin (ARR=0.86), musculosketal system (ARR=0.62),
and injury (ARR=0.69). On the other hand, dentists had
a modestly but significantly higher rate of outpatient visit
for neoplasm (ARR=1.06, 95%CI 1.02, 1.09).

Table 3 shows significantly reduced ARRs for all-cause
outpatient visit (0.70, 95% CI 0.69, 0.70) and for various
causes including infection (ARR=0.66), nerve disease
(ARR=0.86), circulatory illness (ARR=0.90), respira-
tory illness (ARR=0.61), digestive illness (ARR=0.62),
genitourinary disorder (ARR=0.85), skin disease
(ARR=0.79), musculosketal disorder (ARR=0.65) and
injury (ARR=0.72) among dentists, as compared to other
health personnel. On the other hand, dentists were noted
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Table 2. Comparisons of rates of all-cause and cause-specific outpatient visit between dentists and physicians, 2003-2007

Physicians * Dentists Crude estimates Adjusted estimates ®
N?' of B InmderTce N9. of . InmderTce RR ¢ 95%CI ¢ RR ¢ 959%CI ¢
outpatient visit rate ¢ outpatient visit rate ¢

All causes 1,143,136 9,930 270,712 7,038 0.72 0.71-0.72 0.59 0.58-0.59
Infection (001-139) 275,350 2,392 59,551 1,548 0.67 0.66-0.68 0.56 0.55-0.56
Neoplasm (140-239) 18,588 161 6,238 162 1.08 1.05-1.12 1.06 1.02-1.09
Endocrine (240-279) 80,889 703 22,853 594 0.98 0.97-0.99 0.98 0.96-1.00
Blood (280-289) 2,447 21 781 20 1.17 1.08-1.26 1.07 0.98-1.18
Mental (290-319) 24,657 214 6,930 180 1.17 1.14-1.21 1.00 0.97-1.03
Nerve (320-389) 70,789 615 21,767 566 0.89 0.88-0.91 0.79 0.78-0.81
Circulation (390-459) 66,006 573 15,835 412 0.89 0.87-0.90 0.85 0.83-0.86
Respiratory (460-519) 300,849 2,613 64,377 1,674 0.66 0.65-0.66 0.49 0.49-0.50
Digestive (520-579) 85,036 739 16,772 436 0.66 0.65-0.68 0.52 0.51-0.53
Genitourinary (580-629) 25,255 219 9,784 254 1.00 0.98-1.03 0.89 0.87-0.92
Pregnancy (630-676) 2,468 21 1,090 28 0.99 0.92-1.06 0.91 0.84-1.00
Skin (680-709) 51,761 450 13,229 344 0.81 0.80-0.83 0.68 0.67-0.70
Musculoskeletal (710-739) 63,241 549 13,445 350 0.70 0.68-0.71 0.62 0.61-0.63
Injury (E800-999) 29,020 252 6,914 180 0.77 0.75-0.79 0.69 0.67-0.71

a Reference group. ® Adjustment for age, sex, insurance premium, place of practice, type of affiliation, and urbanization. ¢Per 1,000 person-years.

dRR=rate ratio; CI=confidence interval.

Table 3. Comparisons of rates of all-cause and cause-specific outpatient visit between dentists and other health personnel, 2003-2007

Other health personnel * Dentists Crude estimates Adjusted estimates ®
No. of Incidence No. of Incidence
o o RR¢  95%CI¢ RRY  95%CI¢
outpatient visit rate © outpatient visit rate ©

All causes 2,814,509 9,981 270,712 7,038 0.71 0.71-0.71 0.70 0.69-0.70
Infection (001-139) 625,361 2,218 59,551 1,548 0.73 0.72-0.74 0.66 0.65-0.66
Neoplasm (140-239) 60,738 215 6,238 162 1.04 1.01-1.07 1.02 0.99-1.05
Endocrine (240-279) 147,626 524 22,853 594 1.25 1.23-1.26 1.04 1.02-1.05
Blood (280-289) 11,086 39 781 20 1.11 1.03-1.19 1.05 0.98-1.14
Mental (290-319) 61,882 219 6,930 180 1.20 1.17-1.23 1.04 1.01-1.07
Nerve (320-389) 179,847 638 21,767 566 0.93 0.91-0.94 0.86 0.85-0.88
Circulation (390-459) 114,411 406 15,835 412 1.10 1.08-1.11 0.90 0.89-0.92
Respiratory (460-519) 689,280 2,444 64,377 1,674 0.71 0.71-0.72 0.61 0.60-0.61
Digestive (520-579) 184,625 655 16,772 436 0.78 0.77-0.79 0.62 0.61-0.63
Genitourinary (580-629) 163,935 581 9,784 254 0.73 0.71-0.74 0.85 0.83-0.87
Pregnancy (630-676) 23,799 84 1,090 28 1.01 0.95-1.07 1.06 1.00-1.13
Skin (680-709) 148,034 525 13,229 344 0.81 0.80-0.83 0.79 0.77-0.80
Musculoskeletal (710-739) 157,396 558 13,445 350 0.76 0.75-0.78 0.65 0.64-0.66
Injury (E800-999) 77,977 277 6,914 180 0.81 0.79-0.83 0.72 0.70-0.74

a Reference group. ® Adjustment for age, sex, insurance premium, place of practice, type of affiliation, and urbanization. ¢Per 1,000 person-years.

dRR=rate ratio; CI=confidence interval.

to experience slightly, but significantly, increased ARRs  Discussion
for endocrine/metabolic/immunity (ARR=1.04, 95% CI
1.02, 1.05) and mental (ARR=1.04, 95% CI 1.01, 1.07) This study is believed to be the first health report with

disorders.

all dentists who have a contract with a nationwide NHI
program in Taiwan. Taiwan’s dentists had an annual aver-
age of 7.04 outpatient visits per person between 2003 and
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2007, which was much lower than the figures for physi-
cians (9.93 visits) and for other health personnel (9.98
visits). Also with NHI claims, Chen et al. reported that
Taiwanese people had an average of 13.4 outpatient visits
per person in 20062, indicating that dentists in Taiwan
had a very low utilization rate of outpatient visit. Respira-
tory diseases were the most prevalent cause of outpatient
visit for dentists. Other common causes included infection,
endocrine/metabolic/immunity disorders, and nervous
disease. Despite a lower incidence of all-cause outpatient
visits, the dentists did suffer more frequently than control
groups from neoplasm, endocrine/metabolic/immunity
disease, and mental illness.

The dentists in Taiwan suffered less frequently than
physicians from overall and many cause-specific outpa-
tient visits, except neoplasm. Additionally, dentists were
also at obviously lesser risks of outpatient visit for all
causes and most specific causes, as compared to other
health personnel, but were at greater risks of mental disor-
ders and endocrine/metabolism/immunity disease. Lesser
overall outpatient visits noted in dentists was unlikely to
be entirely attributed by dentists’ reluctance to seek ap-
propriate health cares or by their self-treating behaviors,
since we included physicians and other health personnel as
control groups, who also tend to be reluctant to adopt the
role of a patient and concern about confidentiality, which
could also impede their access to appropriate health cares
and lead to their self-treating®®. Our findings may have
reflected that dentists are more likely than their medical
colleagues to exercise healthy behaviors. It could also be
due to lesser exposure to occupational hazards involved in
dentists’ duties. Although dentists had an obvious reduced
rate of overall outpatient visit, they suffered from frequent
visits for neoplasm, mental disorders, and endocrine/meta-
bolic/immunity diseases by a magnitude of 4-6%, which
however should not be overlooked.

Rix and Lynge* performed a 17-yr cohort analysis of
the Danish Occupational Mortality Register, noting that
the overall cancer incidence was elevated in dental prac-
titioners. Male dental practitioners also had significantly
higher risks of melanomas of the skin. The breast cancer
risk was elevated among female salaried dentists as well. A
Japanese study reported that with the general Tokyo resi-
dents as a reference population, the standardized mortality
ratios for dentists were significantly higher for esophageal
and colon cancers®®. In addition, several studies also
reported an increased risk for skin cancer, especially mela-
noma, in dentists® *®*”. In a recent meta-analysis, Simn-
ing and Wijngaarden reported an estimated relative risk of
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2.4 (95%CI 1.6, 3.7) for melanoma in male dentists, and
to a lesser magnitude for female dentists (relative risk=2.0,
95% CI 1.1, 3.9)!¥. Although some of the previous reports
argued that the elevated risks experienced by dentists may
be related to social status level® 337 or lifestyle (e.g.,
behavior related to sunlight exposure)®?, the review by
Simning and Wijngaarden'? still suggested that certain
hazards in the workplace may account for such findings.
Our study employed physicians and other health personnel
as reference groups, whose social status level and lifestyle
are similar to dentists, which may have largely, even not
entirely, excluded the potential confounding posed by
social status level and lifestyle.

The review by Alaujan and Alzahem®® indicated that
dentists are faced every day with many stressors; as a
result, they are subject to many symptoms of stress that
must be identified and managed in the early stages before
serious physical and psychological consequences develop.
A recent survey of British dentists revealed that the most
common factors contributing to stress at work were patient
demands (75%), practice management/staft issues (56%),
fear of complaints/litigation (54%) and non-clinical pa-
perwork (54%)°”. A national survey of dentists registered
with the Lithuanian Dental Association indicated that fa-
tigue (94.7%) and back pain (91.0%) were the most preva-
lent physical complaints reported*”. Of the 256 Mexican
dentists, chronic high stress levels were found in 35 (13.7%)
of the dentists, medium level stress in 184 (71.8%), and a
low level of chronic stress in 37 (14.5%)'>. In a prospec-
tive study, Ahola and Hakanen'® investigated whether
burnout may mediate the association between job strain
and depressive symptoms in a national sample of Finnish
dentists. The results showed that there was a reciprocal
relationship between burnout and depressive symptoms,
and job strain predisposed to depression through burnout.
In comparison, job strain predisposes to burnout directly
and via depression. Given a relatively high work load in
Taiwan’s dentist population, the above findings from vari-
ous previous studies might explain, at least to some extent,
the slightly higher prevalence of outpatient visit for mental
illnesses in Taiwan’s dentists.

In addition to mental illnesses, dentists were also noted
to experience a slightly increased risk of endocrine/
metabolic/immunity disorders, which are probably the
most highly lifestyle-related symptoms investigated in
this study. A recent British survey showed that more than
half (53%) of dentists were relatively inactive during the
day but 57% took some form of physical exercise at least
3—4 times per week. Nearly a half (49%) of respondents

Industrial Health 2012, 50, 437-444
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felt that their level of physical activity was probably
inadequate, and was very likely or somewhat likely to
cause them health problems®”. A local study conducted in
Taiwan on a sample of hospital employees reported that
although the prevalence of metabolic syndrome may be
lower in hospital employees than in the general population,
the prevalence of metabolic syndrome can still be as high
as 10.3% (21.8% males, 7.0% females) among hospital
employees, and suggested more efficient health-promotion
programs administered to hospital employees to further
reduce the metabolic syndrome*". Due to lack of informa-
tion regarding the work shift and work-related lifestyles of
dentists and other health personnel in Taiwan, we were un-
able to make more specific interpretations of our findings.
Most of the published studies suggesting lower risks of
mortality or morbidity among dentists than in the general
population are subject to methodological limitations owing
to a higher socioeconomic status and healthier lifestyle of
dentists. Our current study employed physicians and other
health personnel as reference controls may have largely re-
moved such confounding, and balanced the potential prob-
lems of self-treating commonly seen in health care work-
ers. Moreover, we further adjusted a number of factors in
the multivariate regression model, including age, sex, type
of affiliation, and several socio-demographic factors to
remove potential confounding. As such, our findings may
have better reflected the hazards more directly related to
dental work. However, due to limited information regard-
ing specific work contents, work-related lifestyles, and
possible occupation related hazards for dentists, we were
unable to make specific interpretations regarding what fac-
tors that truly caused increased outpatient visit for certain
disease among dentists in Taiwan. Additionally, we didn’t
have complete information on a study subject’s history of
employment, which also limited the causal inference be-
tween dental profession and incidence of outpatient visit.
There is a potential for disease misclassification in
claim data. Although the BNHI performed regular check-
up for the accuracy of reimbursement, the codes of disease
diagnoses in the NHI claims have not been systematically
examined. However, the potential disease misclassification
is likely to proportionally apply in the three study groups,
resulting in a non-differential type of disease misclassifica-
tion, which will bias, if any, the study findings toward the
null, and should not be a valid argument for the increased
ARR observed in this study. In conclusion, with such a
large dentist cohort and multiple control groups, we noted
that the dentists in Taiwan were indeed at greater rates of
endocrine/metabolic/immunity disease, mental illness, and
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neoplasm, which needs more investigations. Future studies
of dentists’ health would also benefit from the assessment
of specific occupational exposures rather than relying on
job title alone. Besides, whether the findings found in this
study were specific to Taiwanese dentists or can be ap-
plicable to dentists of other nations also deserved further
investigations. Policy makers and hospital administrators
must not overlook dentists’ potentially unseen health prob-
lems. A mandatory periodical physical examination for
dentists can seriously be considered.
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