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Background Previous studies have variably shown excess risks of elected cancers among
dentists.
Methods National Brazilian mortality data were used to obtain mortality patterns among
dentists between 1996 and 2004. Cancer mortality odds ratios (MORs) and cancer
proportional mortality ratios for all cancer sites were calculated, using the general
population and physicians and lawyers as comparison groups.
Results Female dentists from both age strata showed higher risks for breast, colon-
rectum, lung, brain, and non-Hodgkin lymphoma. Compared to physicians and lawyers,
higher MOR estimates were observed for brain cancer among female dentists 20–49 yr.
Among male dentists, higher cancer mortality was found for colon-rectum, pancreas, lung,
melanoma, and non-Hodgkin lymphoma. Higher risk estimates for liver, prostate, bladder,
brain, multiple myeloma and leukemia were observed among 50–79 yr old male dentists.
Discussion If confirmed, these results indicate the need for limiting occupational
exposures among dentists in addition to establishing screening programs to achieve early
detection of selected malignant tumors. Am. J. Ind. Med. 57:1255–1264, 2014.
� 2014 Wiley Periodicals, Inc.Am.
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INTRODUCTION

Dentists are exposed to diverse physical, biological, and
chemical occupational hazards that may lead to adverse
health outcomes [Szymanska, 1999; Al-Khatib et al., 2006;
Simning and van Wijngaarden, 2007]. As a consequence,
cancer risk among dentists has received considerable
attention. Such studies have generally not found increases
in all-site cancer mortality and incidence, but many have
reported an increased risk for specific types of cancer among

dentists, such as bladder [Blair et al., 1985], brain [Ahlbom
et al., 1986; Preston-Martin, 1989; Vagero et al., 1990; Linet
et al., 1995; Eriksson et al., 1998; Pollan and Gustavsson,
1999; Carozza et al., 2000; Navas-Acien et al., 2002;
Krishnan et al., 2003; Antunes et al., 2004; Simning and van
Wijngaarden, 2007], intestine [Blair et al., 1985], leukemia
[Morton and Marjanovic, 1984; Blair et al., 1985], liver
[Pollan and Gustavsson, 1999], lung [Blair et al., 1985],
malignant lymphomas [Blair et al., 1985], skin [Vagero et al.,
1990; Linet et al., 1995; Rix and Lynge, 1996; Eriksson et al.,
1998; Pollan and Gustavsson, 1999; Antunes et al., 2004;
Simning and van Wijngaarden, 2007], stomach [Blair et al.,
1985], thyroid [Wingren et al., 1997; Eriksson et al., 1998;
Antunes et al., 2004], melanoma [Perez-Gomez et al., 2004],
tongue [Ji and Hemminki, 2005], and some cancers of
reproductive-related organs and tissues [Simning and van
Wijngaarden, 2007], especially female breast cancer [Blair
et al., 1985; Sankila et al., 1990; Rix and Lynge, 1996;
Rix et al., 1997; Krstev et al., 1998; Eriksson et al., 1998;
Pollan and Gustavsson, 1999; Antunes et al., 2004; Simning
and van Wijngaarden, 2007]. Other studies have not
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confirmed excess cancer among dentists [Hostettler and
Minder, 2002; Nishio et al., 2004; Tanaka et al., 2004].

The present investigation was undertaken to ascertain the
cancer mortality profile observed among Brazilian dentists
during 1996–2004 and to compare it to the risk experienced
by other occupational groups and the general population in
Brazil.

METHODS

Data on cancer mortality among dentists, physicians,
lawyers, and the general population in Brazil, were obtained
from the National Mortality System. This system, which was
implemented by the Ministry of Health, provides universal
coverage and classifies causes of death according to the
International Classification of Diseases (ICD) and has used
the 10th edition since 1996. However, a study in 2000 that
leukemia the cause of death of 618 individuals, in 15
counties, from 3 Brazilian states in different regions, revealed
that 294 individuals (47.6%) showed ill-defined causes of
death [Jorge et al., 2002]. This result highlights the need for
caution when analyzing mortality data in Brazil during the
study period covered in this investigation.

Information was summarized on each reported death that
occurred between 1996 and 2004 among 20–79 yr. old
dentists (occupation code 063) that included a malignant
neoplasm (ICD-10; C00-C97) as the primary cause of death
in the death certificate. The dentists’ cancer mortality for
specific anatomical sites stratified by gender and age was
compared with that experienced by the general population in
Brazil. This rate was also compared with that among
physicians and lawyers, both of whom have socio-economi-
cal levels quite similar to that of dentists. In this study, the
mean monthly incomes of those careers in Brazil in the early
twenty-first century were ascertained in reais (R): R$ 3,031
for dentists, R$ 3,009 for lawyers, and R$ 7,029 for
physicians (Wikipedia, 2014).

Cancer mortality rates between dentists and the chosen
reference groups were compared using mortality odds ratios
(MORs), as suggested by Miettinen and Wang (1981). MOR
is the ratio of the odds of mortality between the disease of
interest (for instance, leukemia) and all other causes of death
for a group of interest (i.e., dentists) compared to a reference
group (such as physicians, lawyers, or all occupational
groups in the general population), as carried out in this
investigation [Wang andMiettinen, 1984;Meyer et al., 2003].
Hence, the conditions justifying the use of the proportionate
mortality ratio (PMR) to compare exposed and unexposed
populations also allow for the use of the MOR to compare a
cause of death of interest with the other causes of death
[Miettinen and Wang, 1981].

As indicated in the literature [Stewart and Hunting,
1988], the MOR can be overestimated when there is a healthy

worker effect (HWE). In cases where the HWE is low, the
authors indicated that the standardized mortality ratio (SMR)
would range between the PMR (lower level) and the MOR
(upper level), and the calculation of both statistics was
suggested. Considering the heterogeneous quality of mortali-
ty data still prevailing in different regions of Brazil during the
study period, the cancer proportional mortality ratio (CPMR),
instead of the PMR, was ascertained. This choice was based
on the high quality estimates of cancer mortality data that
have been reported in Brazil since the 1990’s [Monteiro
et al., 1997].

In this study, the MOR was stratified according to gender
and age at death (20–49 yr. and 50–79 yr.). Cancer deaths were
compared with all other causes of death in the studied
populations. Therefore, the causes of death among the controls
were not confined to causes that are unrelated to the exposure.
Hence, the ascertained risk estimates presented here may be
lower than would occur if such a procedure were adopted.

For those cancer sites in which a higher MOR among
dentists was observed, a sensitivity analysis was also
performed following the exclusion of the reported major
causes of deaths (cardiovascular diseases or external causes)
among either physicians or lawyers.

Additionally, cancer proportional mortality ratios
(CPMRs) were also ascertained for each cancer site according
to gender and age. At first, the proportion of deaths by a
specific primary site according to gender and age in the
general population, or a specific occupational group (for
instance, lawyers and physicians), was obtained relative to
the total number of cancer deaths for the same gender and age
stratum. Furthermore, such proportions were used to estimate
the number of expected deaths that the interest group
(dentists) would experience if they had the same cancer
mortality pattern as that of the comparison group (the general
population, physicians or lawyers). Finally, CPMRs were
obtained according to age and gender that reflected the
observed amount of cancer deaths and those expected at such
specific primary sites.

Ethical Aspects

The Ethics Committee of the Institute for Studies in
Collective Health, Federal University of Rio de Janeiro,
approved the research protocol.

RESULTS

Overall, 3,583 deaths among dentists 20–79 yr old were
reported by the Brazilian National Mortality System from
1996 to 2004. The main observed causes of death among the
dentists were cardiovascular diseases (ICD-10: I00-I99,
1,113 deaths, 31.1%), followed by cancer (ICD-10: C00-
D48, 988 deaths, 27.6%) and external causes (ICD-10: V01-
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Y98, 490 deaths, 13.7%). The distribution of all causes of
death by age and gender in the general population, dentists,
physicians, and lawyers is presented in Supplemental
Table S1. The sensitivity analyses that were performed for
both gender and age strata, following the exclusion of
controls with cardiovascular and external causes of death, are
in Supplemental Tables S2–S9.

Cancer Mortality Among Brazilian
Dentists

Male dentists 20–49 yr

Compared to the general population, the overall
mortality odds ratio (MOR) in male dentists ages 20–49 yr.
was 4.29 (95%C.I. 3.42–5.47) (Table I). The analysis of soft
tissue sarcoma mortality among dentists revealed a MOR¼
8.87 (95%C.I. 2.41–22.7) and a CPMR¼ 4.10 (95%C.I.
1.11–10.5). Similar comparisons performed with physicians
and lawyers as the reference groups reported the following
estimates: MOR¼ 4.25 (95%C.I. 1.16–10.9) and CPMR¼
5.11 (95%C.I. 4.08–6.39) compared to physicians, and
MOR¼ 7.34 (95%C.I. 2.00–18.8) and CPMR¼ 6.46
(95%C.I. 5.15–8.01) compared to lawyers.

Male dentists 50–79 yr

Compared to the general population, the all cancer
mortality rate among male dentists ages 50–79 yr. (Table II)

showed a MOR¼ 1.67 (95%C.I. 1.54–1.81). When consid-
ering only multiple myeloma, a cancer MOR¼ 3.55
(95%C.I. 2.07–5.68) and a CPMR¼ 2.36 (95%C.I. 1.38–
3.78) were observed compared to the general population.
Compared to lawyers, the observed risk estimates were an
MOR¼ 1.74 (95%C.I. 1.01–2.78) and a CPMR¼ 1.73
(95%C.I. 1.59–1.87).

IncreasedMORs and CPMRswere observed amongmale
dentists compared to the general population, but not relative to
male physicians and lawyers (Table II), for the following
cancers: pancreas, MOR¼ 2.66 (95%C.I. 1.90–3.62) and
CPMR¼ 1.76 (95%C.I. 1.18–2.39); lung, MOR¼ 1.80
(95%C.I. 1.51–2.15) and CPMR¼ 1.17 (95%C.I. 0.98–
1.39); non-Hodgkin lymphoma,MOR¼ 2.54 (95% C.I. 1.55–
3.91) and CPMR¼ 1.68 (95%C.I. 1.03–2.59); multiple
myeloma, MOR¼ 3.55 (95%C.I. 2.07–5.68) and CPMR¼
2.36 (95%C.I. 1.38–3.78); and leukemia, MOR¼ 3.30
(95%C.I. 2.21–4.75) andCPMR¼ 2.18 (95%C.I. 1.46; 3.14).

Female dentists 20–49 yr

Compared to the general population, female dentists
aged 20–49 yr (Table III) showed an all-site cancer
MOR¼ 2.26 (95%C.I. 1.91–2.67). When female dentists
were compared to physicians and lawyers, such risk estimates
were a MOR¼ 1.35 (95%C.I. 1.14–1.60) and aMOR¼ 1.38
(95%C.I. 1.17–1.63), respectively.

Breast cancer mortality risk estimates among female
dentists ages 20–49 yr. revealed a MOR¼ 3.67 (95%C.I.

TABLE I. CancerMortality Risk,Male Dentists Comparatively toMale Physicians and Lawyers, 20^49 yr, Brazil, 1996^2004.

Death causes (ICD10� ) n Dent n Gen Pop MOR 95%CI CPMR n Phys MOR 95%CI CPMR n Law MOR 95%CI CPMR

C00-C97 All Malignant neoplasms 79 82,264 4.29 (3.42^5.47) 202 0.80 (0.64^1.00) 255 1.15 (0.92^1.44)

C00-C14 Oral Cavity 01 7,205 0.31 (0.01^1.73) 0.14 (0.00^0.78) 03 0.70 (0.02^3.90) 0.85 (0.68^1.07) 10 0.36 (0.01^2.01) 0.32 (0.26^0.40)

C15 Esophagus 01 5,731 0.39 (0.01^2.17) 0.18 (0.00^1.00) 02 1.06 (0.03^5.90) 1.28 (1.02^1.60) 03 1.22 (0.03^6.80) 1.08 (0.86^1.34)

C16 Stomach 02 8,039 0.56 (0.07^2.02) 0.26 (0.03^0.94) 17 0.25 (0.03^0.90) 0.30 (0.24^0.38) 14 0.52 (0.06^1.88) 0.46 (0.37^0.58)

C17 Small intestine 02 256 17.5 (2.12^63.3) 8.13 (0.98^29.3) 00 - - 01 7.32 (0.89^26.43) 6.46 (5.15^8.07)

C18-21Colon-rectum 07 4,881 3.24 (1.30^6.67) 1.49 (0.60^3.07) 25 0.59 (0.24^1.22) 0.72 (0.57^0.89) 30 0.85 (0.34^1.75) 0.75 (0.60^0.94)

C22 Liver and intrahepatic bile ducts 03 3,613 1.86 (0.38^5.43) 0.86 (0.18^2.51) 10 0.63 (0.13^1.84) 0.77 (0.61^0.96) 15 0.73 (0.15^2.13) 0.65 (0.52^0.81)

C25 Pancreas 05 2,437 4.62 (1.50^10.8) 2.14 (0.69^4.99) 07 1.51 (0.49^3.52) 1.83 (1.46^2.28) 07 2.62 (0.85^6.10) 2.31 (1.84^2.88)

C32 Larynx 01 3,228 0.69 (0.02^3.84) 0.32 (0.01^1.78) 2 1.06 (0.03^5.90) 1.28 (1.02^1.60) 03 1.22 (0.03^6.80) 1.08 (0.86^1.34)

C34 Lung 12 8,147 3.34 (1.73^5.85) 1.53 (0.79^2.68) 31 0.81 (0.42^1.42) 0.99 (0.79^1.24) 39 1.13 (0.58^1.98) 0.99 (0.79^1.24)

C38 Heart, mediastinum and pleura 01 569 3.94 (0.10^21.9) 1.83 (0.05^10.2) 00 - - 05 0.73 (0.02^4.07) 0.65 (0.52^0.81)

C40-41Bone and articular cartilage 03 1,533 4.40 (0.91^12.8) 2.04 (0.40^5.96) 03 2.12 (0.44^6.19) 2.56 (2.04^3.20) 02 5.50 (1.13^16.06) 4.84 (3.86^6.05)

C43-C44 Skin 07 2,208 7.17 (2.88^14.8) 3.30 (1.32^6.80) 08 1.86 (0.75^3.83) 2.24 (1.79^2.80) 16 1.60 (0.64^3.30) 1.41 (1.13^1.77)

C43 Malignant melanoma of skin 07 1,474 10.7 (4.31^22.1) 4.94 (1.98^9.88) 02 2.13 (0.85^4.39) 2.56 (2.04^3.20) 14 1.83 (0.73-3.77) 1.61 (1.29^2.02)

C44 Other malignant neoplasms of skin 00 734 - 0.00 01 - - 2 - -

C49 Soft tissues 04 1,015 8.87 (2.41^22.7) 4.10 (1.11^10.5) 02 4.25 (1.16^10.88) 5.11 (4.08^6.39) 2 7.34 (2.00^18.79) 6.46 (5.15^8.07)

C61Prostate 01 585 3.83 (0.10^21.3) 1.78 (0.04^9.91) 03 0.70 (0.02^3.90) 0.85 (0.68^1.07) 3 1.22 (0.03^6.80) 1.08 (0.86^1.34)

C71Brain 05 6,611 1.70 (0.55^3.96) 0.79 (0.26^1.84) 23 0.45 (0.15^1.05) 0.56 (0.44^0.69) 18 1.01 (0.33^2.35) 0.90 (0.72^1.12)

C73-C75 Thyroid and other endocrine glands 02 551 8.15 (0.99^29.4) 3.78 (0.46^13.6) 01 4.24 (0.51^15.31) 5.11 (4.08^6.39) 01 7.32 (0.89^26.43) 6.46 (5.15^8.07)

C81Hodgkin’s disease 02 1,045 4.29 (0.52^15.5) 1.99 (0.24^9.17) 03 1.41 (0.17^5.09) 1.70 (1.36^2.13) 03 2.44 (0.30^8.81) 2.15 (1.72^2.69)

C82-C85 Non-Hodgkin’s lymphoma 06 3,644 3.71 (1.36^8.09) 1.71 (0.63^3.73) 09 1.41 (0.52^3.07) 1.70 (1.36^2.13) 16 1.37 (0.50^2.99) 1.21 (0.97^1.51)

C91-C95 Leukemia 05 6,025 1.86 (0.60^4.33) 0.86 (0.28^2.00) 17 0.62 (0.20^1.44) 0.75 (0.60^0.94) 19 0.96 (0.31^2.24) 0.85 (0.68^1.06)

n Dent¼number of deaths among dentists; n Phys¼number of deaths amongphysicians; n Law¼number of deaths among lawyers.
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2.69–8.67) and a CPMR¼ 1.53 (95%C.I. 1.11–2.03)
compared to the general population. The distribution of
brain cancer deaths among women 20–49 yr. showed a
MOR¼ 5.56 (95%C.I. 3.35–8.67) and a CPMR¼ 2.46
(95%C.I. 1.48–3.84) compared to the general population; a
MOR¼ 3.33 (95%C.I. 2.00–5.19) and a CPMR¼ 2.66
(95%C.I. 2.24–3.15) compared to female physicians; and a
MOR¼ 3.42 (95%C.I. 2.06–5.34) and a CPMR¼ 2.69
(95%C.I. 2.27–3.19) compared to female lawyers (Table III).

Increased mortality risk estimates of thyroid cancer
among female dentists were also observed compared to the
general population (MOR¼ 10.9, 95% C.I. 3.54–22.5 and
CPMR¼ 5.00, 95% C.I. 1.62–11.6), compared to female
physicians (MOR¼ 1.98, 95% C.I. 0.64–4.61 and CPMR¼
1.63, 95% C.I. 1.38–1.93), and compared to female lawyers
(MOR¼ 7.02, 95% C.I. 2.27–16.4 and CPMR¼ 5.67, 95%
C.I. 4.78–6.71).

Female dentists 50–79 yr

Compared to the general female population 50–79 yr old,
females dentists in the same age group showed an all-site
cancer MOR¼ 4.22 (95%C.I. 1.61–9.59); a MOR¼ 1.50
(95%C.I. 1.27–1.77) compared to female dentists aged 50–
79 yr; and a MOR¼ 1.46 (95%C.I. 1.24–1.72) comparative
to female lawyers aged 50–79 yr. When evaluating leukemia,
the following cancer mortality risk estimates were ascer-
tained: MOR¼ 4.40 (95%C.I. 1.61–9.59) compared to
women in the general population; MOR¼ 3.40, (95%C.I.
1.25–7.41) and CPMR¼ 2.66 (95%C.I. 2.26–3.11) com-
pared to female physicians; andMOR¼ 2.98 (95%C.I. 1.09–
6.50) and CPMR¼ 2.38 (95%C.I. 2.02–2.78) compared to
female lawyers (Table IV).

Increased mortality risk estimates were observed for
kidney cancer among female dentists aged 50–79 yr., with a

TABLE II. CancerMortality Risk,Male Dentists Comparatively toMale Physicians and Lawyers, 50^79 yr, Brazil, 1996^2004.

Death causes (ICD10) n Dent n Gen Pop

MOR

(95%CI) CPMR n Phys

MOR

(95% CI) CPMR n Law

MOR

(CI95%) CPMR

C00-C97 All Malignant neoplasms 604 403,688 1.67 (1.54^1.81) 1226 0.89 (0.82^0.96) 2578 1.01 (0.93^1.09)

C00-C14 Oral cavity 14 24,386 0.57 (0.31^0.96) 0.38 (0.21^0.64) 24 1.08 (0.59^1.81) 1.18 (1.09^1.28) 74 0.81 (0.44^1.36) 0.81 (0.74^0.87)

C15 Esophagus 22 28,887 0.76 (0.48^1.15) 0.51 (0.33^0.77) 24 1.71 (1.07^2.58) 1.86 (1.71^2.01) 65 1.46 (0.92^2.20) 1.44 (1.33^1.56)

C16 Stomach 28 48,294 0.57 (0.38^0.83) 0.38 (0.25^0.54) 69 0.75 (0.50^1.09) 0.82 (0.76^0.89) 154 0.78 (0.52^1.13) 0.78 (0.71^0.84)

C17 Small intestine 03 1,064 2.83 (0.58^8.26) 1.88 (0.39^5.49) 03 1.86 (0.38^5.43) 2.03 (1.87^2.19) 09 1.43 (0.29^4.18) 1.42 (1.31^1.54)

C18-21Colon-rectum 54 22,863 2.40 (1.81^3.15) 1.58 (1.20^2.07) 137 0.73 (0.55^0.96) 0.80 (0.74^0.86) 270 0.85 (0.64^1.12) 0.85 (0.79^0.92)

C22 Liver 26 17,657 1.48 (0.97^2.18) 0.98 (0.64^1.44) 57 0.85 (0.56^1.25) 0.93 (0.85^1.00) 134 0.83 (0.54^1.22) 0.83 (0.76^0.89)

C23-C24 Gallbladder and other

unspecified parts of biliary tract

06 4,386 1.37 (0.50^2.99) 0.91 (0.33^1.98) 15 0.74 (0.27^1.61) 0.81 (0.75^0.88) 40 0.64 (0.23^1.40) 0.64 (0.59^0.69)

C25 Pancreas 40 15,202 2.66 (1.90^3.62) 1.76 (1.18^2.39) 83 0.89 (0.64^1.21) 0.98 (0.90^1.06) 166 1.03 (0.74^1.40) 1.03 (0.95^1.11)

C30-31Nasal cavity. middle ear and

accessory sinuses

01 520 1.93 (0.05^10.7) 1.28 (0.03^1.56) 00 - - 01 4.29 (0.11^23.90) 4.27 (3.93^4.61)

C32 Larynx 11 16.039 0.69 (0.34^1.24) 0.46 (0.23^0.82) 13 1.57 (0.78^2.81) 1.72 (1.58^1.85) 60 0.78 (0.39^1.40) 0.78 (0.72^0.85)

C34 Lung 130 73,984 1.80 (1.51^2.15) 1.17 (0.98^1.39) 258 0.93 (0.78^1.11) 1.02 (0.94^1.10) 559 1.00 (0.84^1.19) 0.99 (0.91^1.07)

C38 Heart, mediastinum and pleura 01 1,488 0.67 (0.02^3.73) 0.45 (0.01^2.51) 03 0.62 (0.02^3.45) 0.68 (0.62^0.73) 07 0.61 (0.02^3.40) 0.61 (0.56^0.66)

C40-41Bone and articular cartilage 04 2764 1.45 (0.39^3.71) 0.97 (0.26^2.48) 06 1.24 (0.34^3.17) 1.35 (1.24^1.46) 16 1.07 (0.29^2.74) 1.07 (0.98^1.15)

C43-C44 Skin 12 6,017 2.00 (1.03^3.50) 1.33 (0.69^2.33) 18 1.24 (0.64^2.17) 1.35 (1.24^1.46) 58 0.89 (0.46^1.56) 0.88 (0.81^0.95)

C43 Malignant melanoma of skin 11 3,038 3.64 (1.82^6.52) 2.42 (1.21^4.33) 17 1.20 (0.60^2.15) 1.31 (1.21^1.42) 48 0.98 (0.49^1.75) 0.98 (0.90^1.06)

C44 Other malignant neoplasms of

skin

01 2,979 0.34 (0.01^1.89) 0.22 (0.01^1.22) 01 1.86 (0.05^10.36 2.03 (1.87^2.19 10 0.43 (0.01^2.40) 0.43 (0.39^0.46)

C49 Other connective and soft tissue 03 1,375 2.19 (0.45^6.39) 1.46 (0.30^4.26) 05 1.11 (0.22^3.24) 1.22 (1.12^1.32) 16 0.80 (0.16^2.34) 0.80 (0.74^0.86)

C61Prostate 76 44,804 1.72 (1.36^2.16) 1.13 (0.89^1.42) 148 0.95 (0.75^1.20) 1.04 (0.96^1.13) 266 1.23 (0.98^1.55) 1.22 (1.12^1.32)

C64-C66 Kidney. renal pélvis and

ureter

10 5,726 1.75 (0.84^3.22) 1.17 (0.56^2.15) 39 0.47 (0.23^0.86) 0.52 (0.48^0.56) 71 0.60 (0.29^1.10) 0.60 (0.55^0.65)

C67 Bladder 20 9,075 2.22 (1.36^3.42) 1.17 (0.70^1.80) 28 1.33 (0.81^2.05) 1.45 (1.33^1.57) 57 1.51 (0.92^2.33) 1.50 (1.38^1.62)

C69 Eye and adnexa 01 271 3.70 (0.09^20.6) 2.47 (0.06^13.6) 00 - - 02 2.14 (0.05^11.92) 2.13 (1.96^2.30)

C71Brain 24 11,629 2.08 (1.33^3.10) 1.38 (0.88^2.06) 51 0.87 (0.56^1.30) 0.96 (0.88^103) 94 1.10 (0.71^1.64) 1.09 (1.00^1.18)

C73-C75 Thyroid and other endocrine

glands

03 1,590 1.89 (0.39^5.52) 1.26 (0.26^3.68) 07 0.80 (0.16^2.34) 0.87 (0.80^0.94) 14 0.92 (0.19^2.69) 0.91 (0.84^0.99)

C81Hodgkin’s disease 02 872 2.30 (0.28^8.30) 1.53 (0.18^5.52) 04 0.93 (0.11^3.36) 1.01 (0.93^1.10) 08 1.07 (0.13^3.86) 1.07 (0.98^1.15)

C82-C85 Non-Hodgkin’s lymphoma 20 7,937 2.54 (1.55^3.91) 1.68 (1.03^2.59) 58 0.64 (0.39^0.99) 0.70 (0.64^0.76) 106 0.81 (0.49^1.25) 0.81 (0.74^0.87)

C90 Multiple myeloma 17 4,821 3.55 (2.07^5.68) 2.36 (1.38^3.78) 33 0.96 (0.56^1.54) 1.05 (0.96^1.13) 42 1.74 (1.01^2.78) 1.73 (1.59^1.87)

C91-C95 Leukemia 29 8,877 3.30 (2.21^4.75) 2.18 (1.46^3.14) 55 0.98 (0.66^1.41) 1.07 (0.98^1.16) 77 1.62 (1.09^2.33) 1.61 (1.48^1.74)

n Dent¼number of deaths amongdentists; n Phys¼number of deaths amongphysicians; n Law¼number of deaths among lawyers.
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MOR¼ 4.80 (95%C.I. 0.99–14.0) compared to females in
the general population, a MOR¼ 5.07 (95%C.I. 1.04–14.8)
compared to female physicians, and a MOR¼ 3.99
(95%C.I.¼ 3.39–4.67) compared to female lawyers
(Table IV).

DISCUSSION

In Brazil, as in many other developing countries,
regulatory measures concerning occupational and environ-
mental health are usually considered to be inadequate. In
addition, insufficient surveillance, which is often based on
outdated environmental threshold limit values and biological

exposure indices, may amplify the exposure of Brazilian
professionals, such as dentists, to certain risk factors,
including potentially carcinogenic risk factors present in
the occupational environment. Accordingly, we hypothesized
that Brazilian dentists may be at a higher risk of death for
specific types of cancer. To test this hypothesis, the present
study used records of death certificates in a National
Mortality System to compare the cancer mortality profile
among Brazilian dentists with that experienced during 1996–
2004 by the general population and selected occupational
categories (physicians and lawyers).

In fact, our results suggest that Brazilian dentists are
more likely to die from cancer at certain sites compared to
physicians, lawyers, and the general population. In general,

TABLE III. CancerMortality Risk, Female Dentists Comparatively to Female Physicians and Lawyers, 20^49 yr, Brazil1996^2004.

Death causes (ICD10� ) n Dent
Gen
Popul MOR CPMR n Phys

MOR
(CI95%) CPMR n Law

MOR
(CI95%) CPMR

C00-C97 All Malignant
neoplasms

142 97,745 2.26 (1.91^2.67) 139 1.35 (1.14^1.60) 322 1.38 (1.17^1.63)

C16 Stomach 05 5,110 1.46 (0.47^3.40) 0.67 (0.22^1.56) 07 0.84 (0.27^1.96) 0.70 (0.59^0.83) 10 1.39 (0.45^3.24) 1.13 (0.96^1.34)
C18-21Colon-rectum 09 5,496 2.47 (1.13^4.69( 1.28 (0.59^2.43) 12 0.88 (0.40^1.67) 0.73 (0.62^0.87) 26 0.96 (0.44^1.82) 0.78 (0.66^0.93)

C22 Liver and intra-hepatic
bile ducts

04 2,659 2.25 (0.61^5.76) 1.03 (0.35^3.28) 03 1.58 (0.43^4.04) 1.31 (1.10^1.55) 10 1.11 (0.30^2.84) 0.91 (0.77^1.07)

C23-C24 Gallbladder and
other unspecified parts
of biliary tract

01 1,093 1.36 (0.03^7.58) 0.63 (0.01^3.51) 01 1.18 (0.03^6.57) 0.98 (0.83^1.16) 01 2.78 (0.07^15.48) 2.27 (1.91^2.68)

C25 Pancreas 01 1,578 0.94 (0.02^5.24) 0.44 (0.01^2.45) 04 0.29 (0.01^1.62) 0.24 (0.20^0.29) 12 0.23 (0.01^1.28) 0.19 (0.16^0.22)
C30-31Nasal cavity.

middle ear and
accessory sinuses

01 117 12.75 (0.32^71.0) 5.88 (0.15^32.8) 00 - - 00 - -

C34 Bronchus and lung 08 5,397 2.23 (0.96^4.39) 1.02 (0.44^2.01) 13 0.72 (0.31^1.42) 0.60 (0.51^0.71) 30 0.73 (0.31^1.44) 0.60 (0.51^0.72)
C40-41Bone and articular

cartilage
01 1,011 1.47 (0.04^8.19) 0.68 (0.08^3.79) 02 0.59 (0.01^3.29) 0.49 (0.41^0.58) 02 1.39 (0.04^7.74) 1.13 (0.96^1.34)

C43-C44 Skin 03 1,499 2.99 (0.62^8.73) 1.38 (0.28^4.03) 02 1.78 (0.37^5.20) 1.47 (1.24^1.74) 05 1.67 (0.34^4.88) 1.36 (1.15^1.61)
C43 Malignant

melanoma of skin

03 1,141 3.94 (0.81^11.50) 1.81 (0.37^ X 02 1.78 (0.37^5.20) 1.47 (1.24^1.74) 05 1.67 (0.34^4.88) 1.36 (1.15^1.61)

C44 Other malignant
neoplasms of skin

00 - - - 00 - - 00 - -

C49 Other connective and
soft tissue

01 358 0 0 02 0.59 (0.01^3.29) 0.49 (0.41^0.58) 02 1.39 (0.04^7.74) 1.13 (0.96^1.34)

C50 Breast 47 21,152 3.67 (2.69^4.89) 1.53 (1.11^2.03) 41 1.41 (1.04^1.88) 1.12 (0.95^1.33) 102 1.32 (0.97^1.76) 1.04 (0.88^1.24)
C53-C55 Uteri 08 1,853 0.63 (0.27^1.24) 0.30 (0.13^0.59) 03 3.20 (1.38^6.30) 2.61 (2.20^3.09) 23 0.96 (0.41^1.89) 0.79 (0.67^0.93)
C53 Cervix uteri 04 13,210 0.44 (0.12^1.33) 0.21 (0.06^2.54) 00 - - 16 0.69 (0.19^1.77) 0.57 (0.48^0.67)
C54 Corpus uteri 01 508 2.93 (0.07^16.32) 1.36 (0.03^7.57) 02 0.59 (0.01^3.29) 0.49 (0.41^0.58) 01 2.78 (0.07^15.48) 2.27 (1.91^2.68)
C55 Uterus. part

unspecified

03 xxxxxx 0.93 (0.19^2.72) 0.47 (0.01^1.26) 01 3.57 (0.74^10.42) 2.94 (2.48^3.48) 06 1.39 (0.29^4.06) 1.13 (0.96^1.34)

C56 Ovary 04 4,815 1.53 (0.42^3.92) 0.71 (0.19^1.82) 09 0.52 (0.14^1.33) 0.44 (0.37^0.52) 13 0.85 (0.23^2.18) 0.70 (0.59^0.83)
C58 Placenta 01 121 12.3 (0.31^68.6) 5.69 (0.14^31.7) 01 1.18 (0.03^6.57) 0.98 (0.83^1.16) 00 - -
C71Brain 19 5,324 5.56 (3.35^8.67) 2.46 (1.48^3.84) 07 3.33 (2.00^5.19) 2.66 (2.24^3.15) 16 3.42 (2.06^5.34) 2.69 (2.27^3.19)

C73-C75 Thyroid and other
endocrine glands

05 689 10.9 (3.54^25.5) 5.00 (1.62^11.6) 03 1.98 (0.64^4.61) 1.63 (1.38^1.93) 02 7.02 (2.27^16.36) 5.67 (4.78^6.71)

C81Hodgkin’s disease 01 660 2.24 (0.06^12.6) 1.04 (0.03^5.79) 03 0.39 (0.01^2.17) 0.33 (0.28^0.39) 03 0.92 (0.02^5.12) 0.76 (0.64^0.89)
C82-C85 Non-Hodgkin’s

lymphoma
05 2,360 3.18 (1.03^7.41) 1.46 (0.47^3.40) 03 1.98 (0.64^4.61) 1.63 (1.38^1.93) 07 1.99 (0.64^4.64) 1.62 (1.37^1.92)

C91-C95 Leukemia 06 5,045 1.78 (0.65^3.88) 6.82 (0.30^1.79) 06 1.18 (0.43^2.57) 0.98 (0.83^1.16) 20 0.83 (0.30^1.81) 0.68 (0.57^0.81)

n Dent¼number of deaths among dentists; n Phys¼number of deaths amongphysicians; n Law¼number of deaths among lawyers.
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larger MORs was observed in dentists compared to the
general population. However, the comparisons performed
with physicians and lawyers also revealed some impressively
high mortality risk estimates in dentists. It is noteworthy that
the risk of death as a consequence of leukemia, brain, and
breast neoplasms among female dentists was several times
higher than that expected based on the cause-specific
mortality rates of the chosen reference groups.

These results could be affected by several factors. At
first, cancer deaths may be under-reported in the general
population, considering that a percentage of patients in the
terminal stage of cancer can die in their homes without proper
diagnosis or attribution. Hence, cancer mortality comparisons
performed between dentists and the general population may
be somehow overestimated.

The current results could also be affected by confound-
ing introduced by different income distributions in the
reference populations. Indeed, the monthly mean income
among Brazilian physicians was twice as high as that

verified among Brazilian dentists and lawyers. Nevertheless,
it was considered justifiable to include the former as a
comparison group because both physicians and dentists
work in health field activities and experience similar
exposure conditions, such as biological, physical, and
chemical agents. However, the consistently higher mortality
risk estimates for some types of cancer among dentists
compared to all three reference groups seems to be evidence
that dentists may in fact be at a higher risk of developing
such neoplasms.

Many of the comparisons conducted in this study
included a very small number of deaths, and therefore, the
related risk estimates should be analyzed cautiously.
Considering that, such analyses are likely to be unstable,
only results with statistically significant or borderline risk
estimates were discussed in the text.

Higher risks of all cancer mortality rates compared to the
general population were found for both younger (20–49 yr.)
and older (50–79 yr.) male and female dentists. Additionally,

TABLE IV. CancerMortality Risk, Female Dentists Comparatively to Female Physicians and Lawyers, 50^79 yr, Brazil, 1996^2004.

Death causes (ICD10� ) n Dent

N Gen

Pop MOR (95% CI) CPMR (95%CI) n Phys MOR (95% CI) CPMR (95% CI) n Law MOR (95% CI) CPMR (95% CI)

C00-C97 All Malignant neoplasms 148 309,776 4.22 (3.58^4.97) 197 1.50 (1.27^1.77) 645 1.46 (1.24^1.72)

C00-C14 Oral Cavity 01 5,001 1.12 (0.02^6.24) 0.42 (0.01^2.34) 02 0.84 (0.02^4.68) 0.67 (0.57^0.78) 07 0.77 (0.02^4.29) 0.62 (0.53^0.73)

C16 Stomach 05 21,699 1.29 (0.42^3.01) 0.48 (0.16^1.12) 06 1.40 (0.45 ^3.26) 1.11 (0.94^1.30) 20 1.35 (0.43^3.15) 1.09 (0.93^1.27)

C17 Small intestine 01 920 6.08 (0.15^33.9) 00 - - 02 2.70 (0.07^15.04) 2.18 (1.85^2.55)

C18-21Colorectal 13 23,598 3.12 (1.66^5.34) 2.27 (1.21^3.88) 20 1.09 (0.58^1.86) 0.87 (0.74^1.01) 62 1.13 (0.60^1.93) 0.91 (0.78^1.07)

C22 Liver 02 13,922 0.80 (0.10^2.89) 0.30 (0.04^1.08) 10 0.33 (0.04^1.19) 0.27 (0.23^0.31) 24 0.45 (0.05^1.62) 0.39 (0.31^0.42)

C23-C24 Gallbladder and other

unspecified parts of biliary tract

02 9,767 1.14 (0.14^4.12) 0.43 (0.01^1.55) 01 3.37 (0.41^12.17) 2.66 (2.26^3.11) 10 1.08 (0.13^3.90) 0.87 (0.74^1.02)

C25 Pancreas 06 13,831 2.45 (0.90^5.34) 0.91 (0.33^1.98) 12 0.84 (0.31^1.83) 0.67 (0.57^0.78) 42 0.76 (0.28^1.66) 0.62 (0.53^0.73)

C32 Larynx 01 2,040 2.74 (0.07^15.3) 1.03 (0.03^5.73) 00 - - 01 5.40 (0.14^30.08) 4.36 (3.70^5.10)

C34 Lung 11 29,810 2.10 (1.05^3.76) 0.78 (0.39^1.40) 25 0.73 (0.36^1.31) 0.59 (0.50^0.69) 90 0.65 (0.32^1.16) 0.53 (0.45^0.62)

C43-C44 Skin 06 3,628 9.39 (3.45^20.5) 3.46 (1.27^7.54) 00 - - 04 8.22 (3.02^17.92) 6.54 (5.56^7.65)

C43 Malignant melanoma of skin 04 2,098 10.8 (2.93^27.6) 3.99 (1.08^10.2) 00 - - 03 7.26 (1.97^18.59) 5.81 (4.94^6.80)

C44 Other malignant neoplasms of skin 02 1,530 7.33 (0.89^26.5) 2.74 (0.33^9.89) 00 - - 01 10.84 (1.31^39.13) 8.72 (7.41^10.20)

C50 Breast 39 46,682 5.19 (3.69^7.09) 1.75(1.04^2.41) 52 1.29 (0.92^1.76) 1.00 (0.85^1.17) 171 1.26 (0.90^1.72) 0.99 (0.84^1.16)

C53-C55 Uteri 14 35,726 2.24 (1.22^3.76) 0.82 (0.48^1.38) 12 2.00 (1.09^3.36) 1.55 (1.32^1.82) 30 2.59 (1.41^4.35) 2.03 (1.73^2.38)

C53 Cervix uteri 06 19,490 1.73 (0.63^3.77) 0.64 (0.23^1.39) 03 3.40 (1.25^7.41) 2.66 (2.26^3.11) 04 8.22 (3.02^17.92) 6.54 (5.56^7.65)

C54 Corpus uteri 03 4,428 3.81 (0.78^11.1) 1.42(0.29^4.15) 04 1.26 (0.26^3.68) 1.00 (0.85^1.17) 14 1.16 (0.24^3.39) 0.93 (0.79^1.09)

C55 Uterus. part unspecified 05 11,808 2.38 (0.77^5.55) 0.89 (0.29^2.07) 05 1.69 (0.55^3.94 1.33 (1.13^1.56) 12 2.26 (0.73^5.27) 1.82 (1.54^2.12)

C56 Ovary 09 11,902 4.32 (1.97^2.81) 1.58 (0.72^3.00) 10 1.52 (0.70^2.89) 1.20 (1.02^1.40) 49 0.99 (0.45^1.88) 0.80 (0.68^0.94)

C64-C66 Kidney. renal pélvis and ureter 03 3,516 4.80 (0.99^14.0) 1.79 (0.37^5.23) 01 5.07 (1.04^14.80) 3.99 (3.39^4.67) 05 3.25 (0.67^9.49) 2.61 (2.22^3.06)

C71Brain 05 10,315 2.73 (0.88^6.36) 1.01 (0.33^2.35) 04 2.11 (0.68^4.92) 1.66 (1.41^1.95) 22 1.23 (0.40^2.87) 0.99 (0.84^1.16)

C82-C85 Non-Hodgkin’s lymphoma 07 6,450 6.17 (2.47^12.7) 2.27 (0.91^4.68) 10 1.18 (0.47^2.43) 0.93 (0.79^1.09) 18 2.12 (0.85^4.37) 1.69 (1.44^1.98)

C90 Multiple myeloma 01 4,779 1.17 (0.02^6.52) 0.44 (0.01^2.44) 04 0.42 (0.01^2.34) 0.33 (0.28^0.39) 12 0.45 (0.01^2.51) 0.36 (0.31^0.42)

C91-C95 Leukemia 06 7,727 4.40 (1.61^9.59) 1.62 (0.59^3.53) 03 3.40 (1.25^7.41) 2.66 (2.26^3.11) 11 2.98 (1.09^6.50) 2.38 (2.02^2.78)

n Dent¼number of deaths amongdentists; n Phys¼number of deaths amongphysicians; n Law¼number of deaths among lawyers.
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statistically significant higher risks of soft tissue sarcoma
were observed for male dentist ages 20–49 yr., compared to
male physicians and male lawyers.

Female dentists had higher all-cancer mortality risks than
the general population, female dentists and female lawyers at
both age ranges (20–49 yr. and 50–79 yr.) Higher risk
estimates for female dentists, reported by MORs and CPMRs
using several comparison groups were observed for brain
cancer at ages 20–49 yr. and leukemia at ages 50–79 yr.

Among female dentists ages 20–49 yr, higher brain
cancer mortality risk estimates were observed compared to
the general population, to female physicians and female
lawyers (Table III). When evaluating thyroid cancer, female
dentists showed higher mortality risk estimates compared to
female lawyers (Table III). It is important to note that these
high-risk estimates of thyroid cancer may result from
continuous occupational exposure to ionizing radiation,
whose causal association with such neoplasia is well
established in the literature [Memon et al., 2010].

Comparisons performed in the 50–79 yr. age group
revealed that female dentists showed higher risk estimates for
leukemia compared to the general population, to female
physicians and to female lawyers (Table IV).

Higher risks estimates were also observed for kidney
cancer among female dentists compared to the general
population and to female physicians (Table IV). In contrast,
the determined CPMRs of kidney cancer compared to the
general population and to physicians were not statistically
significant.

When evaluating skin melanoma in women aged 50–
79 yr., higher risk estimates were observed among female
dentists compared to the general population and to female
lawyers.

Among male dentists ages 20–49 yr., higher mortality
risk estimates were observed for bone and articular cartilage
tumors compared to lawyers (Table I). Among males ages
50–79 yr., increased statistically significant MORs and
CPMRs compared to the general population, but not relative
to physicians or lawyers, were observed for pancreas, lung,
non-Hodgkin lymphoma, multiple myeloma, and leukemia.
In the same age group, increased risk estimates were also
observed for prostate cancer among dentists compared to
lawyers (Table II). Compared tomale lawyers, a higher risk of
leukemia mortality among male dentists was also observed.

Dentists’ occupational activity encompasses environ-
mental exposures to potentially carcinogenic agents originat-
ing from several sources, including biological (following
close contact with human tissues and saliva), physical
(such as ionizing radiation) and a large array of chemical
substances, including solvents and metals [Szymanska 1999;
Al-Khatib et al., 2006].

In fact, some of the most commonly used materials and
processes in dental practice have already been evaluated and
classified according to their carcinogenic potential to humans

by the International Agency for Research on Cancer (IARC-
WHO). Hence, chromium (Cr) and beryllium (Be), which are
used in metal alloys for dental restorations [Wang and
Li, 1998] and in dental prosthesis [Gordon and Bowser,
2003], respectively, have been categorized as carcinogenic to
humans and therefore are included in Group 1 of the IARC
classification of human carcinogens [Gonzalez and Agudo,
1999; Beyersmann, 2002; Siemiatycki et al., 2004; Clapp
et al., 2007]. Similarly, the current use of asbestos in dental
materials has also been highlighted to be an important risk
factor for the development of lung cancer among dentists
[Fry, 2009]. Ionizing radiation, to which dentists are exposed
when performing diagnostic X-rays, is also carcinogenic
[Brenner et al., 2003; Siemiatycki et al., 2004; Zielinski
et al., 2005; Clapp et al., 2007]. In addition, formaldehyde, an
antimicrobial drug used for intra-channel dressings in
endodontics [Lewis and Chestner, 1981], has also been
included in IARCGroup 1A as being carcinogenic to humans
(IARC\WHO, 2013). Other chemicals and metals to which
dentists experience long-term exposure, with debatable
carcinogenic effects, include nitrous oxide, which is used
in short-term anesthesia [Szymanska, 2001], and mercury,
which is used to prepare amalgam to fill dental cavities
[Perez-Gomez et al., 2005].

In this investigation, stratification by gender and age
seems to have uncovered differences in the outcomes or risk
levels among dentists. Even when professionals of both
genders perform identical job tasks, with similar external
exposures, the absorbed dose may be higher among men as a
consequence of their larger surface area, which provides more
opportunity for dermal absorption. Larger lung volumes
among men could also have a similar effect on inhalation
exposure. However, women have thinner skin in many areas
of the body, a smaller volume of total bodywater, and a higher
percentage of body fat, which can allow easier penetration,
absorption, and storage of chemicals [Silvaggio and
Mattison, 1992]. According to some authors, the pattern of
risk could also be associated with duration of work, age,
calendar time of initial employment, timing, level, and period
of exposures [Wang et al., 1990, Blair et al., 1999].
Altogether, this scenario of continuous exposure to several
risk factors for decades of activity in the dentistry practice
may create conditions that are favorable for carcinogenesis
[Simning and van Wijngaarden, 2007].

Studies using mortality databases, such as ours, are
empirical investigations involving the analysis of data
available on death certificates in large populations. The
cost-efficiency advantage offered by this type of epidemio-
logic design makes it suitable for exploring scientific
hypotheses that can be further tested using more robust
studies. However, it is also true that results obtained by such
designs should be considered in light of several limitations
[Redelings et al., 2007]. First, death certificate data are
generally analyzed by examining the underlying cause of
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death as reported by the medical examiner. However, deaths
rarely have only one unique cause, and this method does not
allow researchers to assess the role of adjacent conditions that
may have been important contributors to death [Redelings
et al., 2007]. Furthermore, because death registrations only
record the usual occupation at the time of death, changes in
the type or duration of a job over time cannot be assessed
[MacArthur et al., 2007]. In addition, inconsistencies
regarding occupational histories may also occur when a
person has held more than one job. Schade and Swanson
(1988) reported a 40% error rate of “usual occupation”
recorded on death certificates when compared with occupa-
tional histories. However, dentists usually have their
occupation for life in Brazil, and ‘multiple occupations’ as
a potential for misclassification does not seem to play a role in
this study.

Mortality estimates obtained from death certificates can
also be a poor risk indicator for several types of cancer. For
instance, the high survival rates observed for some types of
cancer, such as thyroid and non-melanoma skin cancers,
indicate that mortality studies could be missing some incident
cases, thereby abating the magnitude of the association
observed for some occupations [MacArthur et al., 2007].
Moreover, one of the major limitations of this study is that
multiple comparisons were made. It is therefore possible that
some associations were due to chance, especially for those
cancers with small numbers.

In the present study, causal inference was also limited
due to the lack of precise individual information on exposure
levels to occupational risk factors, as well as to potential
confounding factors, such as smoking status, alcohol
consumption and dietary intake. However, according to Ji
and Hemminki (2005), Swedish dentists are commonly non-
smokers and most likely do not consume alcohol excessively.
In Brazil, however, a study performed in Brasilia in 2004with
498 dentists reported that 37% of dentists (42% of males and
32% of females) were reported to be smokers (Rodrigues
et al., 2008). In another study performed with a population-
based sample of 100 dentists in Porto Alegre, Rio Grande do
Sul state, a smoking prevalence of 14.3% among male
dentists and 5.9% among female dentists was observed.
Additionally, the respective prevalence rates of alcohol intake
estimates were 71.4% and 35.3% among males and females
[Lopes and Amaral, 2005].

According to the other occupational groups analyzed in
this study, a survey performed with 5,158 physicians in 23
Brazilian states in the late 1990’s reported a smoking
prevalence of 24.9%, with smoking rates reported to be
higher amongmales than females [Campos, 1992]. In a cross-
sectional study performed with fourth year medical students
in the state of Minas Gerais, Brazil, 60% of the participants
reported the consumption of alcoholic beverages in the
last month before interview. Additionally, 25% of these
students evidenced the need for educational programs and

interventions to prevent the use of alcoholic beverages
[Rocha et al., 2011]. Similar reports about the prevalence of
smoking and alcohol intake among lawyers in Brazil could
not be identified in the literature.

One final possible limitation in our study is the healthy
worker effect. An individual must be relatively healthy in
order to be employable in the workforce, and therefore, both
morbidity and mortality rates within the workforce are
usually lower than those occurring in the general population.
As a result, a true excess in both disease incidence and
mortality estimates due to harmful exposures at work might
be wholly or partially diminished [Li and Sung, 1999]. In the
present study, cancer mortality profiles between Brazilian
dentists and other population groups, including the general
population, were compared. Thus, the occurrence of the
healthy worker effect cannot be ruled out. Nevertheless,
the inclusion of physician and lawyer mortality data in the
analysis attempted to reduce any misinterpretations resulting
from a healthy worker effect introduced in the performed data
analysis with the general population. Additionally, many
investigators have argued that the healthy worker effect is
of little or no consequence in interpreting data on cancer
mortality. It is unlikely that factors predicting eventual
cancer deaths would be present at 20 yr of age when many
people become employed [Li and Sung, 1999]. Moreover,
if the healthy worker effect did occur, it would artificially
reduce the ascertained risk estimates among the studied group
(dentists) in this investigation, and not the inverse. In our
study, sensitivity analysis performed after excluding controls
with cardiovascular diseases or external causes of death did
not substantially modify the previously estimated cancer
mortality risks among dentists.

CONCLUSIONS

The results from this study revealed that mortality for
several types of cancer was significantly elevated among
Brazilian dentists 20–79 yr old compared with other selected
groups during 1996 to 2004. The most commonly diagnosed
tumors include soft tissue, brain, breast, thyroid, melanoma,
kidney, multiple myeloma, and leukemia. Stratified analyses
showed specific patterns of cancer mortality risk according
to sex and age strata. These results indicate the need for
limiting occupational exposures among dentists, mainly to
specific chemicals. The results also suggest a need to establish
screening programswith the aim of achieving early detection of
selected malignant tumors, particularly among female dentists.
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