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Dentists were surveyed regarding a
history of hepatitis and the presence
in the blood of hepatitis B surface
antigen (HB8Ag) and antibody (anti-HB,)
to determine whether they were at high
risk of exposure to hepatitis B virus.
Of 288 Canadian dentists 5.20/c gave a
history of hepatitis after graduation.
This proportion is similar to that for
1462 Ontario dentists (6.30/c) and that
for 3162 accountants (5.1 0/o) who had
previously completed a mailed ques-
tionnaire. One dentist (0.30/o) was HB,Ag-
positive and 42 (14.60/o) were anti.
HB,-positive. Of 210 healthy volunteer
blood donors matched for age, sex and
ethnic origin with the group of dentists
none was HB.Ag-positive and 2.90/o,
significantly fewer (P < 0.005), were
anti-HB8-positive. Among Ontario blood
donors 0.30/0 were HB.Ag-positive and
30/o were anti.HB,-positive. Thus, in
Canada, dentists are not at increased
risk of acquiring clinical hepatitis or
becoming carriers, but they are more
likely than other groups to have anti-HB,
in the blood. Among dentists from
outside Canada a higher proportion had
a history of hepatitis (10.30/o) and were
HB,Ag.positive (1 .60/o), but approximately
the same proportion were anti-HB,-
positive (15.90/o).

Une enquAte a ete menee chez les
dentistes afin de deceler des ante.
cedents dhepatite et Ia presence dans
le sang de l.antigene de surface de
l.hepatite B (HB,Ag) et de l.anticorps
(anti.HB,) pour determiner s.ils
pr6sentaient un risque eleve d.exposition
au virus de l.hepatite B. Parmi 288
dentistes canadiens 5.20/c avaient des
antecedents d.hepatite apres Ia
graduation. Ce rapport est semblable
a celui retrouve chez 1462 dentistes
ontariens (6.30/o) et A celui de 3162
comptables (5.1 0/c) qui avaient
precedemment rempli un questionnaire
distribue par Ia poste. Un dentiste
(0.30/o) etait positif pour l.antigene
HB,Ag et 42 (14.60/o) etaient positifs
pour l'anticorps anti-HB,. Chez 210
donneurs de sang volontaires et sains
apparies pour I'Age, le sexe et l'origine
ethnique avec le groupe de dentistes

From the liver study unit, Mount Sinai
Hospital, Toronto
Reprint requests to: Dr. Barnet Berris,
Mount Sinai Hospital, 600 University Ave.,
Ste. 429, Toronto, Ont. M5G 1X5

aucun n'etait positif pour l'antigene
HBAg et 2.90/c, significativement moms
(P < 0.005), etaient positifs pour
l'anticorps anti-HB.. Parmi les donneurs
de sang de l'Ontario 0.30/o etaient
positifs pour l'antigene HB.Ag et 30/c
etaient positifs pour l'anticorps anti-HB,.
Donc, au Canada, les dentistes ne sont
pas davantage expos6s A contracter
une h6patite clinique ou A devenir des
porteurs sains, mais ils sont plus
susceptibles que d'autres groupes de
presenter des anticorps anti-HB, dans
leur sang. Parmi les dentistes etrangers
au Canada une proportion plus .onsi-
derable avait des antecedents d'hepatite
(10.30/c) et etait positive pour l'antigene
HB.Ag (1.60/c), mais A peu pres Ia
mAine proportion Atait positive pour
l'anticorps anti-HB. (15.90/c).

Acquiring hepatitis B virus infection
is a hazard for health personnel, par-
ticularly those that work with blood,
such as laboratory workers, surgeons,
hematologists, phlebotomists, pathol-
ogists and renal dialysis personnel.'4
It is important to determine which
professionals are at risk because
taking precautions to avoid exposure
to the hepatitis B virus has been
shown to reduce the risk of acquiring
the infection."6

Dentists might be suspected of
being at moderate risk of acquiring
hepatitis B infection because it has
been shown that hepatitis B surface
antigen (HB.Ag) is present either
continuously or intermittently in the
saliva of a large proportion of HB.Ag
carriers.7'8 In addition, dentists often
work in a field contaminated with
blood, and most use gloves only when
doing oral surgery.9

The frequency of exposure to and
infection by hepatitis B virus during
a professional career can be estimated
by asking about a history of overt
hepatitis and doing serologic tests for
HB.Ag and the corresponding anti-
body, anti-HB.. Several studies at-
tempting to determine the risk of
hepatitis B infection in dentists by
these methods have yielded conflict-
ing results.9'4 The survey described
in this paper, which was based on a
questlonnaire and blood tests for

HB.Ag and anti-HB., was carried out
at meetings of the International Col-
lege of Dentistry and the Toronto
Dental Academy in an attempt to
resolve some of the conflicting data.

Methods

Of dentists attending the 1977 an-
nual meetings of the International
College of Dentistry and the Toronto
Dental Academy 414 agreed to parti-
cipate in the study. Of these, 219
were from Ontario, 69 from the rest
of Canada and 126 from outside
Canada. Since subsequent analysis
showed that the results for dentists
from Ontario were the same as those
for dentists from the rest of Canada,
the two groups were pooled to form
one group of 288 dentists from Can-
ada. The geographic origin (region of
current practice) of the dentists from
outside Canada was as follows: the
British Isles 31, Scandinavia 20, nor-
thern Europe 19, the United States
17, the Middle East 11, Australia
and New Zealand 9, Africa 8, the
Mediterranean countries 5, the Carib-
bean islands and South America 3
and the Philippines 3.
A survey station was set up at

each convention and volunteers filled
in a questionnaire that asked their
age, sex and ethnic origin, whether
they used gloves, if they had a his-
tory of hepatitis or blood transfusions
or both (and when), their alcoholic
intake, their date of graduation, and
the subspecialty they were practising.
Blood was then drawn, separated and
tested for HB.Ag and anti-HB. by
radioimmunoassay (Ausria II and
AusAB, respectively, Abbott Labo-
ratories Limited, Montreal). The se-
rum glutamic pyruvic transaminase
(SGPT) concentration was measured
by a modified kinetic spectrophoto-
metric method.

Analysis of the data from the two
groups (Canadian and non-Canadian)
was then carried out to determine the
frequency of a history of hepatitis, of
HB.Ag and anti-HR in the blood,
and of hepatitis before graduation as
compared with after graduation, the
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proportion with detectable anti-HR
among those with a history of hepa-
titis before or after graduation, the
possible sources of hepatitis B infec-
tion in the dentists who were sero-
logically positive, and the relation of
a history of hepatitis and anti-HR
positivity to the number of years in
practice.
As control data for a history of

hepatitis, the results of a question-
naire previously mailed to account-
ants were used. Serving as controls
for the HB.Ag and anti-HR studies
were 210 healthy volunteer blood
donors matched for age, sex and
ethnic origin with the group of den-
tists. The dentists ranged in age from
25 to 81 years and the average age
was 40.5 years. The average age of
the control group was 40 years. In
the group of 288 Canadian dentists
there were 24 women, and in the
control group there were 15 women.
Most of the subjects in both groups
were from Canada and a few were
from northern Europe.

All dentists were advised of their
test results. Those who were HB.Ag-
positive were advised to see their
physician.

Results
As can be seen from Table I,

5.2% of the dentists practising in
Canada and 10.3% of those prac-
tising outside Canada had a history
of hepatitis after graduation. The fre-
quency of hepatitis after graduation
in Canadian dentists corresponds very

closely to the rates determined in
a previous study: 6.3% in 1462
dentists practising in Ontario and
5.1 % in 3162 accountants who com-
pleted a mailed questionnaire.9

Only one Canadian dentist was
HRAg-positive, for a frequency of
0.3%, the same as in Ontario blood
donors (D.M. Wrobel: unpublished
data, 1977). Two (1.6%) of 126
dentists practising outside Canada
were HB.Ag-positive; one was from
Germany and one from the Philip-
pines, an area where the proportion
of inhabitants carrying hepatitis anti-
gen is high. Of the 210 matched
blood donors none was HB.Ag-posi-
tive. Thus, although the number
studied was small, the frequency of
HB.Ag positivity in Canadian den-
tists does not appear to be relatively
high in comparison with that for
other groups of Canadians. No con-
clusions can be drawn about the non-
Canadian dentists because of the lack
of a control group.

Of the Canadian dentists 14.6%
were anti-HR-positive, whereas of
the non-Canadian dentists 15.9%
were anti-Hb.-positive. Of 1000
Ontario blood donors 3% were anti-
HR-positive,'5 and of the 210
matched blood donors 2.9% were
positive. Thus, the Canadian dentists
had a significantly higher frequency
(P < 0.005) of anti-HR positivity
than the blood donors.

Of the 15 Canadian dentists who
had hepatitis after graduation 11
(73.3%) were anti-HR-positive,

whereas of the 11 who had hepatitis
before graduation only 3 (27.3%)
were anti-HR-positive (Table II).
Among the non-Canadian dentists 7
of the 13 who had hepatitis after
graduation were anti-HR-positive,
whereas none of the 5 who had he-
patitis before graduation was posi-
tive. The interval between hepatitis
and testing was 27 years in the Cana-
dian group and 25 years in the non-
Canadian group for those who had
hepatitis before graduation, com-
pared with 13 and 12 years respec-
tively for those who had hepatitis
before graduation.

Of the 42 dentists from Canada
who were anti-HB.-positive 13
(31.0%) gave a history of hepatitis
after graduation, 3 (7.1 %) a history
of hepatitis before graduation and 3
a history of blood transfusions (Table
III). Of the 20 non-Canadian dentists
who were anti-HR-positive 9 (45%)
had had hepatitis after graduation,
none had had hepatitis before grad-
uation and 2 (10%) had received
blood transfusions.
A history of hepatitis was found

most frequently in the dentists who
had practised for 20 to 49 years (in
11.0%), and anti-HR was found
most frequently in the dentists who
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had practised for 20 to 29 years (in
21.8%) (Table IV).
The three dentists who had mildly

elevated SGPT values (57, 71 and
82 IU/L) gave a history of hepatitis
5, 10 and 17 years previously. All
three were anti-HB.-positive and two
drank roughly 110 to 170 mL of al-
cohol per day.

Discussion

In our previous study9 6.3% of
1462 Canadian dentists reported hav-
ing had hepatitis during their pro-
fessional career, compared with
5.1% of 3162 accountants; in our
current study 5.2% of 288 Canadian
dentists reported such a history.
Hence in Canada there was definitely
no difference between dentists and
a control group of other professionals
regarding a history of hepatitis.

In the United States the findings
have not been uniform: in one study
there appeared to be a higher fre-
quency of a history of hepatitis in
dentists, and in another there ap-
peared to be no such disparity. Mos-
ley and colleagues11'13 studied two
groups of dentists, one in the Los
Angeles area and one (1245 dentists)
at an American Dental Association
convention. They found the fre-
quency of a history of hepatitis in
the two groups to be 3.3% and 3.2%
respectively. Feldman and Schiff11
in Miami found that 6.7% of dentists
reported a history of hepatitis, com-
pared with 2.4% of a control group
of lawyers; the latter frequency is not
strikingly different from the frequen-
cies calculated by Mosley and col-
leagues for dentists.

Of the dentists in our current study
0.3% were found to carry HB8Ag in
the blood; among Ontario blood don-
ors the frequency was the same (D.M.
Wrobel: unpublished data, 1977).
In the United States Mosley and as-
sociates13 calculated the frequency of
HB8Ag positivity to be 0.9% in den-
tists and 0.2% to 0.38% in Amer-
ican Red Cross volunteer blood
donors, while Feldman and Schiff11
found the frequency to be 1.27% in
dentists and 1.05% in a control
group. In Denmark the frequency
was determined by Neilsen14 to be
0% in dentists and 0.1 % in volun-
teer blood donors. Thus it appears
that in Canada, the United States and
Denmark the frequency of HB. anti-
genemia is not relatively high in
dentists.

In our study 15.9% of the dentists
practising outside Canada were posi-
tive for anti-HB5, compared with
3% of 1000 volunteer blood donors
and 2.9% of 210 volunteer blood
donors matched for age, sex and
ethnic origin. Mosley and col-
leagues12'13 found 12.7% of dentists
to be positive for anti-HB5 by passive
hemagglutination, compared with
4.2% of Red Cross volunteer blood
donors in Washington and 6.7% of
unpaid donors in New York City.
Similarly, the frequency of anti-HB.
was determined to be 16% in health
care workers at the National Insti-
tutes of Health, Bethesda, Maryland
and 8.7% in controls.16 In Denmark
Neilsen'4 found no difference in the
frequency of anti-HB8 positivity be-
tween dentists (8.2%) and controls
(8.4%). Thus, in Canada and the
United States, but not in Denmark,
the frequency of anti-HB. positivity
appears to be relatively high in den-
tists.

Of the dentists who had hepatitis
while practising in Canada 73.3%
were anti-HB.-positive, whereas of
the dentists who had hepatitis while
practising outside Canada 53.8%
were anti-HR-positive. The higher
frequency of hepatitis after gradua-
tion (10.3% v. 5.2% to 6.3%) and
the lower frequency of anti-HB. posi-
tivity in dentists from outside Canada
may reflect an increase in the propor-
tion of cases of hepatitis of a type
other than B in those areas. Of the
dentists who had hepatitis before
graduation only 27.3% of those prac-
tising in Canada were anti-HB.-posi-
tive; the proportion for those prac-
tising outside Canada was 0%. Thus,
a dentist is much more likely to have
anti-HR if he or she contracted hep-
atitis while in practice rather than
before entering practice. This may
be because of the longer interval be-
tween the episode of hepatitis and the
testing for anti-HR in the dentists
who had hepatitis before entering
practice and the consequent loss of
detectable antibody, or it may be
because dentists are more likely to
be exposed to hepatitis B after enter-
ing practice than before.

Of the 42 anti-HB.-positive Cana-
dian dentists 19 (45%) had had
either hepatitis or blood transfusions,
and of the 20 anti-HR-positive non-
Canadian dentists 11(55%) had had
either hepatitis or blood transfusions.
Thus, factors that may account for

anti-HB5 positivity existed in about
half the dentists tested.

It appears that a history of hepa-
titis is most frequent among dentists
who have practised for 20 to 49
years, and anti-HR positivity is most
frequent among dentists who have
practised for 20 to 29 years. Pro-
longed exposure or increased sus-
ceptibility to infection with increasing
age may be responsible.
Some studies have lacked carefully

matched controls; most serologic in-
vestigations have used volunteer
blood donors as controls. The evi-
dence suggests that, compared with
other groups, dentists may have a
higher frequency of hepatitis in the
United States, but not in Canada or
Denmark. The proportion with
HB.Ag positivity is probably no high-
er in dentists than in other groups in
these three countries, but the propor-
tion with anti-HR positivity is higher
in dentists in the United States and
Canada, but not in Denmark. Thus,
among dentists tested in the United
States and Canada there was evidence
of increased exposure to hepatitis B
infection, while in Denmark there
was no such evidence.

Differences from country to coun-
try in frequency of hepatitis and in
immunologic response may be due to
differences in frequency of hepatitis
B and the hepatitis B carrier state
in the people dentists treat, or to
differences in technique or resistance
to infection in dentists of different
countries.

Because we have demonstrated in-
creased exposure to hepatitis B in-
fection among dentists in Canada, we
believe that studies to determine
whether changes in technique (e.g.,
wearing gloves) that would reduce the
risk of exposure to this infection are
indicated.

This study was supported by a grant
from Mount Sinai Institute.
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