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P R O F E S S I O N A L I S S U E S

The need and desire to replace natural teeth have
origins in a time when survival depended on having
teeth to cut or crush food and to attract or repel

mates. Given that much of our food today is highly
processed, the need to chew food is not as critical as it once
was; however, the presence of at least the front teeth is as
critical as ever for our reproductive needs and for social
comfort and attraction.

For millennia, human ingenuity has developed effective
remedies for dental diseases and disorders. About 4,000
years ago the Chinese recognized and codified caries and
periodontal disease.1 They attributed caries to worms and
an overly active libido, and used particles of deer horn to fill
dental cavities. Later, the Egyptians tried to cure caries with
a mixture of “women’s blood,” a mole and donkey manure

boiled in oil and applied to the teeth. The Babylonians
restored teeth with henbane seed and gum mastic and more
recently, around 400 BC, the Etruscans used gold bands
and wire to splint or retain anterior teeth in preparation for
burial. During the Renaissance the Tuscans were adept in
using leaves of gold to fill dental cavities, and the Bishop of
Chichester (England) warned in 1521 against “pulling out
any tooth, for pull out one, and pull out more.”2 At about
the same time, edentulous patients in Japan and
Switzerland could get dentures carved remarkably well from
pagodite, ivory and other biomaterials. The Mayans in
South America, falling prey to human vanity, planted the
seeds of contemporary “cosmedontics” by adorning their
anterior teeth with coloured gems cemented in place with a
zinc-oxide-like luting agent. In essence, dentistry evolved
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over thousands of years to meet the demands of societies
unable to control caries and tooth loss, yet valuing the
attractiveness of a youthful smile.

A Political Pawn  
Around 1903 dentistry gained recognition when Britain

and the Dominion of Canada investigated the poor perfor-
mance of their troops in the Boer War.3 Military authorities
in London reported that more than 3,000 troops had been
invalided home from the war because of dental disease.
Consequently, the connection between dental health and
national security was acknowledged at the highest levels of
government, both in London and in Ottawa.4 Further
introspection by public health officials identified caries as a
disease of epidemic proportions in Britain, and the War
Office encouraged oral hygiene instruction and the system-
atic inspection of children’s teeth by dentists. Surveys of
schoolchildren between 1906 and 1908 found that 90% of
12-year-olds had an average of 4 carious teeth.5 This wide-
spread epidemic of caries and tooth extractions continued
into the 1960s, which explains in large part why so many
elderly Canadians today have no natural teeth.

Changing Populations
National Growth

Worldwide, there was an increase of 7% in the human
population between 1995 and 2000. The growth rate of the
Canadian population, at 4% per year over the last few years,
lies between the smaller growth (1.5%) of some industrial-
ized countries and the larger growth (8%) of less industrial-
ized countries (Fig. 1).6 A major defining characteristic of
change over the past century has been the global movement
of people from the countryside into cities. In 2001, for
example, nearly two-thirds (64%) of Canada’s population
(up slightly from 63% in 1996) lived in 27 metropolitan
areas, but mainly around Montreal, southern Ontario,
Calgary and Edmonton, the Lower Mainland of British
Columbia and southern Vancouver Island. In the 5 years
between 1996 and 2001, these regions together grew by
almost 8% whereas there was less than 1% growth in the
rest of the country.

Immigration
The 1996 Canadian census revealed that immigrants

accounted for nearly one-fifth (18%) of the Canadian
population at that time. They were the principal source of
population growth between 1996 and 2001; by 2000 they
accounted for 22% of the Canadian population. While
there was a decline in the natural increase of the population
(difference between births and deaths) during this 5-year
period, immigration accounted for more than half of
Canada’s population growth. Immigrants to Canada before
1970 came mostly from Europe in 2 major waves —
initially (before 1867) from Britain and France, and later

from Central and Eastern Europe.7 Other small but cohe-
sive groups came to the west coast from southern China and
Japan before 1970, but since the 1980s immigrants have
been arriving mostly from China, India, the Caribbean, and
South and Central America. Since 1994 Canada has had a
policy of reunifying immigrant families, with the result that
almost one-third of immigrants today are older parents or
grandparents of recent immigrants who settled in major
cities. This trend poses a special cultural challenge for
health workers because older immigrants adapt to their new
surroundings with difficulty and many of them tend to
social isolation.8

Old Age
Over the past few decades, populations everywhere have

aged dramatically, and most countries, particularly those
with smaller market economies, expect further increases in
the number of old people over the next quarter century
(Fig. 2).9 By the year 2000, more than half (59%) of the
older population (i.e., people older than 65 years) were
living in nonindustrialized countries, with projections that
the proportion will rise to 71% by 2030.

In Canada, a 126% increase in the number of people
over 65 years of age is expected between 2000 and 2030; in
Singapore the number of people in this age group will
almost quadruple, but in Italy the increase should be much
smaller, because over 18% of the population is already at
this age.

On a percentage basis, these increases in the population
over 80 years of age will be even more striking: Japan
(107%) and Germany (76%) will lead, followed more
modestly by Canada (42%), Australia (30%) and the
United States (14%).6 Aging is not necessarily associated
with wealth or industrial expansion; however, there will be
substantial increases in the number of older people requir-
ing and seeking dental services over the next 30 years, with
relatively fewer younger people in the work force to support
them (Fig. 3).9 The economic consequences of this turn of
event are not all clear.

Life Expectancy
During the early part of the 20th century, men’s health

was influenced strongly by poor working environments and
industrial pollutants and by abuse of tobacco and alcohol.
Typically, they died from cardiovascular disease, cancer and
cirrhosis of the liver. Women, in contrast, have traditionally
been at grave risk from multiple childbirths, but improve-
ments in obstetric methods have reduced their risks consid-
erably over the past half-century. As a result, there are today
nearly twice as many older women as older men. In 1931,
men and women could expect to live on average about
60 years, but by 2000 this expectation had increased to
79 years in Canada, on a par with Iceland, higher than the
77 years of citizens in the United States and surpassed only
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by Japan’s 80 years (Fig. 4).10 Currently, the median age is
around 40 years in Canada, and by 2030 it will be closer to
44 years, whereas in Italy, Israel, Japan and Bulgaria, it will
be around 50 years.6,9 Socioeconomic differences explain
most of the large differences in life expectancies within
countries and even within cities. For example, the aborigi-
nal population in Canada, which has a much lower socio-
economic status than the rest of the Canadian population,
has a life expectancy as much as 10 years lower than the rest
of the population.10

Changing Financial Situations
Incomes

The average income of a Canadian family increased by
15%, from $50,280 to $58,016, between 1991 and 2001.11

In contrast, families consisting of older people saw a slight
(1%) drop in income, from $40,780 to $40,343. The
income gap between rich and poor expanded considerably
over the past quarter century, as top earners increased their
share to 41% of the national income, bottom earners
remained constant with about 6%, and the share to those
in the middle decreased slightly.12 Controversy surrounds
the definition and recognition of poverty, low income and
basic income needs. However, there is some justification to
the assertion that almost 1 in 5 (17%) Canadian residents
— 36% of single people and 14% of families — had
incomes below a poverty line in 1995, which means they
had practically no money to spend on reasonably important
services, such as dentistry and oral health care.13

Poverty rates in most industrial countries have been
rising slowly in recent years, especially among vulnerable
population groups. In 1980, immigrants to Canada
accounted for 20% of low-income earners and 20% of the
total population; by 2002 the proportion had risen to 29%
of all low earners, yet they represented only 22% of the
total population.14 The significant increase in poverty rates
among immigrants over the past 2 decades — especially
among Asian, African and southern European groups —
occurred independently of education and age group.
Income disparities have also been more obvious within
major urban centres. For example, from 1992 to 1998, low-
income earners sustained a net decrease in income of 30%
in Toronto and 7% in Calgary and Saskatoon (Fig. 5).15 At
the end of the 1990s, annual incomes for 48% of single
people, 41% of lone-parent families and 15% of 2-parent
families in Toronto were below $20,000, which, by any
reasonable measure of poverty, is barely a subsistence
income.13

Dental Insurance
One perspective defines poverty as a lack of resources

“for achieving self-respect, taking part in the life of the
community, (and) appearing in public without shame.”16

In this context, it is clear that access to dentistry plays an
important role in an individual’s sense of well-being or
hardship. There has been a steady rise in the number of
people with dental insurance in Canada — from less than
3 million in 1976 to more than 15 million in 2000.10

Figure 1: Population growth rate,
1995–2000. Source: 2001 census of
population.6

Figure 2: Increase in population over 65
years of age, 2000–2030.9

Figure 3: Change in aging index, 2000–2030
(people aged 65 and over per 100 people
aged 0–14).9

Figure 4: Life expentancy in selected
countries.10

Figure 5: Income change among high and
low earners, 1992–1998.15

Figure 6: Use of dental services by
income.17
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However, the proportion of the population with dental
insurance differs among provinces: in Alberta and Ontario
the rate is more than 60%, whereas in Newfoundland,
Prince Edward Island and Quebec it is less than 50%.10 In
addition, people without dental insurance are less frequent
users of dental services than those who have such insurance
(Fig. 6).17 Because it is usually an employee benefit, private
dental insurance does little to address the needs of the
unemployed or low-income groups. Indeed, the proportion
of low-income families without dental insurance has
increased lately, so dentistry has effectively become inacces-
sible to more of them. Unfortunately, the recent trend in
income disparities shows no signs of change in the near
future.

Changing Health
Health and Chronic Disability

People are living longer and healthier lives, largely
because of improvements in living and working condi-
tions,18 and there is now a growing interest in health and
the impact of chronic illness on quality of life.19 The World
Health Organization views health as a practical and inter-
active mix of personal and environmental conditions,
which is consistent with current views of health and disable-
ment in an aging society where chronic rather than acute
illness and disability prevails.19,20 Disability is an inevitable
characteristic of old age and is not solely a reflection of ill
health or disease. Everyone in adult life will, to some extent,
become disabled. Indeed, experiences in dentistry confirm
that tooth loss, while potentially very disabling, is managed
effectively by most people without substantial detraction
from their quality of life.21 Furthermore, by age 75 nearly
everyone has at least one chronic disorder, and as age
increases, the burden of chronic impairment mounts so that
the assistance and protection of a nursing home or long-
term care facility eventually becomes a necessity.
Unfortunately, dentistry has yet to establish an effective
presence in most nursing homes, and the dental care avail-
able to most residents is restricted to emergency services.22

Caries
During the mid-1990s over half (52%) of the children

aged 5 to 9 years in the United States had at least one cari-
ous lesion or filling, and by age 18, nearly everyone (85%)
had a filled or openly decayed tooth.23 Caries remains the
major cause of tooth loss, either directly as invasive lesions
or indirectly as a consequence of endodontic infections and
fractured teeth.24,25 The risk of caries continues and might
even increase in old age with the abundant use of medica-
tions that disturb saliva, and the increased consumption of
cariogenic foods.26 With the aggressive marketing of 
cariogenic foods and drinks, and the increased use of
medications that disturb saliva, caries is likely to remain a
significant public health problem for the foreseeable future,

especially in older age groups. Nonetheless, there has been
a marked improvement in the incidence of caries relative 
to the devastating situation up to the mid-60s, when the
benefits of fluoridated water supplies and toothpastes were
realized.

Periodontal Disease
Contrary to earlier predictions, severe periodontal

disease causing tooth loss is not a particularly prevalent
disease but is limited in all age groups to a few susceptible
individuals.27 Recent clinical surveys indicate that about
20% of people 55 to 64 years old and 25% of those 65 to
74 years old with natural teeth have lost more than 6 mm
of periodontal attachment.23 This attachment loss can
threaten the survival of teeth when it occurs, but for most
people, especially those in older age groups, it is a small
problem.

A recent Finnish study has shown that tooth loss,
whether from periodontal disease or caries, is associated
strongly with the amount of tobacco smoked.28 Therefore,
smoking cessation programs should have a beneficial
impact on the incidence of periodontal disease over the
coming years. Between 1985 and 2001, there was a substan-
tial (21%) drop in the proportion of the Canadian popula-
tion smoking tobacco, and even among those who contin-
ued to smoke, the quantity of cigarettes consumed dropped
from 20 per day in 1985 to 16 per day in 2003.29 Smoking
continues to be a serious problem among teenagers, with
19% of teenage girls and 16% of teenage boys addicted to
nicotine. Dentists in Canada seem to pay less attention than
physicians to the dangers of tobacco: of those who stopped
smoking recently, 71% had visited a doctor and 56% a
dentist, but more people received encouragement to stop
from physicians (52%) than from dentists (23%).29 Clearly,
the dental professions should play a much larger role in the
health promotional campaigns to end nicotine addiction.

Tooth Loss
Loss of some natural teeth remains a common occur-

rence everywhere despite widespread use of fluoride,
improved oral hygiene and the efforts of dental profession-
als. In the United States, for example, the Surgeon General
reported recently that, on average, Americans had lost at
least 1 tooth by age 17 and 12 teeth by age 50.23 Worse still,
about 10% of Americans over 18 years and about 33% of
those over 65 years had lost all of their natural teeth. More
optimistically, there has been a marked decrease in eden-
tulism everywhere, particularly over the past quarter
century, and indications are that this decrease will continue.
Total tooth loss in the United States has dropped by about
10% each decade for the past 30 years,30 and Europe
projects an ongoing decline in edentulism and demand for
complete dentures over the next 30 years.31
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Changing Oral Health Care Providers
Formal dental education with good clinical training has

changed the quality of dentistry and the social status of
dental professionals over the past century. Dentistry has
expanded in many countries to encompass dentists, dental
assistants, dental hygienists and denturists as integral
contributors to the delivery of a sophisticated health
service. The mix of providers continues to fluctuate under
the influence of changing disease patterns and in response
to changing demands for care. Awareness of the importance
of oral hygiene in the control and management of oral
disease has increased demand for dental hygienists who
work closely with dentists or, more recently, in independent
practice. Similarly, changes to dental public health services
in many jurisdictions offer a greater clinical role for dental
hygienists than for dentists in school-based programs and
in residential care.32 In Canada, for example, the number of
dentists per 100,000 population increased from 52 to 54 (a
4% increase) between 1989 and 1997, whereas the number
of dental hygienists per 100,000 population increased
much more significantly, from 29 to 44 (a 52% increase)
during the same period.10

The role of dental laboratory technicians has also
changed over the past century in response to public
demand. Initially, they performed only the technical labo-
ratory procedures required to make dental prostheses as
prescribed by dentists. During the middle of the last
century a group of dental technicians began providing a
clinical removable denture service directly to patients, and
lobbied openly for professional independence as clinical
denturists. Demand for removable prostheses was high, and
dentists were generally reluctant to provide such services.33

Consequently, after many years of evolution, denturists
gained public acceptance and professional recognition
across most of Canada and in many other countries.34

Use of Dental Services
According to the Joint Canada/United States Survey of

Health, 2002–03,35 63% of the residents in each country
had visited a dentist in the preceding year, another 13%
had visited a dentist between 1 and 2 years ago, and fewer
than 3% had never been to a dentist.

In 1998/99, 60% of Canadian residents 12 years and
older (62% of women, 57% of men and 31% of those older
than 65 years) reported a consultation with a dental profes-
sional during the previous 12 months — up from the 56%
who had reported such consultations 4 years previously.36

In 1997 a similar proportion (65%) of the U.S. population
2 years and older had visited a dentist in the preceding year,
also an increase (from 55% in 1983).23 Use of dental
services in Canada changed by region in 1998/99, with
most use reported in Ontario (64%) and British Columbia
(63%) and least in Saskatchewan (52%) and New
Brunswick (51%).36

Reasons for Dental Consultations
People typically consult dentists and physicians when

they feel that something is wrong, and they usually relate
their symptoms to previous experiences and the experiences
of others under similar circumstances. In Western society,
most people with natural teeth routinely consult dentists
for preventive care, unless their income is low or they are
from a minority group.23 Among denture-wearers there is a
widespread resignation to the limitations of complete
dentures, especially when the person’s peers are in similar
circumstances.37 Nonetheless, a pattern of preventive health
care established in youth usually prevails into old age, at
least until there is a catastrophic decline in health.38 Elderly
denture-wearers, for example, frequently report that noth-
ing is wrong with their uncomfortable dentures because
such discomfort has become an accepted part of aging.

Social Interactions
Tooth loss can cause clinically significant psychological

disturbances, along with the stigma of social embarrass-
ment characteristic of all chronic illness.39,40 For some,
edentulism presents all the characteristics of a chronic
illness — incurable, disruptive and socially stigmatizing.41

Social embarrassment because of dentures is now more
likely among younger adults, for whom complete tooth loss
is the exception, whereas half a century ago most people
over 50 years of age had no natural teeth and wore
complete dentures. Today, total tooth loss has become
almost synonymous with poverty and personal neglect,
given the emphasis in our culture on personal appearance,
grooming, physical fitness and youth.

Conclusions
There have been major changes since dentistry was the

profession of a few skilful surgeons or the trade of many
artful tooth pullers. Developments in biomaterials, surgical
and operative techniques, pharmacology, radiology and
biology have had profoundly beneficial impacts on the
services offered by the dental profession. The discovery and
use of fluoride to inhibit the epidemic of caries is a major
public health achievement. Today we face the challenges of
a changing population that is aging rapidly and retaining
natural teeth. Yet dental services are inaccessible to many of
those in most need of treatment. Frail elders living in long-
term care facilities are essentially limited to emergency
dental services, while our nursing and medical colleagues
working in geriatrics know little about the risks and
discomforts of poor oral health. The changing economy,
with an expansion of the gap between high and low income
earners, has increased the number of people who cannot
afford dentistry. Immigration is changing the structure of
Canadian society through different cultural outlooks and
expectations, and an increase in the number of people who
feel socially isolated. Educational improvements, along
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with the expansion of dentistry to include other profes-
sional groups, continue to change the scope and quality of
dental services, mostly for the better. Certainly, the profes-
sional emphasis on continuing education and “evidence-
based practice” encourages awareness of the need for
constant change. Dentistry as a profession in many forms
has professional privilege and status only because it is aware
of this need for change, and because it is equipped to both
encourage and accept it. C
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