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Abstract — Recent research has suggested that susceptibility to destructive periodontal
disease may not be as universal as was previously thought. This report analyzes
data from a representative national sample of 11 338 American adults aged 25-74,
examined in a national survey in 1971-74. Results showed that 46.1% of those
aged 65-74 were edentulous, but half of the dentate persons in that age group were
diagnosed as free of destructive periodontal disease. Periodontal (PI) and oral
hygiene (OHI-S) index scores in this group were significantly better in those persons
who had lost fewest teeth. When persons aged 65-74 who retained 25 or more teeth
were compared with younger adults who also had 25 or more teeth, OHI-S and CI
scores were similar. It is hypothesized that maintenance of oral hygiene levels
corresponding to OHI-S scores of 0.3-0.6, and calculus levels corresponding to CI

scores of 0.1-0.2, is sufficient to maintain a dentition free of periodontal disease
throughout life. Slightly higher OHI-S levels (0.7-1.3) and CI levels (0.3-0.6) might
be compatible with acceptably low levels of periodontal disease.
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Susceptibility to destructive periodontal
disease may not be as universal as once
thought. Studies on the natural history
of the condition (1-3), increasing re-
search into the immunologic response
(4), and the likelihood that what is called
“periodontal disease” may really be a
number of different diseases with similar
clinical signs (5), have all helped to pre-
sent the condition in this new light. There
is now evidence to suggest that periodon-
tal lesions do not progress at a uniform
rate but rather have periods of activity,
quiescence and even attachment gain
(6-8). HUGOSON & JORDAN (9) in a study
in the Swedish city of Jonkoping, re-
ported that severity of periodontal dis-
ease among dentate subjects aged 20-70
hardly varied with increasing age, al-
though mean tooth loss and the pro-
portion of edentulous persons both in-
creased with age. These findings suggest
that some persons are able to maintain a
functioning dentition for life, despite the
presence of gingivitis. The findings might
also mean that some forms of periodon-
tal disease progress to bone loss and sub-
sequent tooth loss while other, appar-
ently similar, forms do not. As a third
possibility, perhaps it is oral hygiene
alone which largely controls the develop-
ment of periodontal disease.

This paper examines periodontal dis-

ease distribution in a national sample of
11 338 adults aged 25-74 in the United
States. The data were collected as part of
the first National Health and Nutrition
Examination Survey (NHANES 1) in
1971-74. The purpose of this analysis is
to define levels of oral hygiene status
compatible with a high degree of tooth
retention and an acceptable level of peri-
odontal disease.

Material and Methods

The NHANES I survey — The National
Health and Nutrition Examination Sur-
vey (NHANES) is the name given to an
intended series of cross-sectional surveys
of the American public. They have been
developed from the earlier Health Exam-
ination Surveys and Health Interview
Surveys, and like them are conducted by
the National Center for Health Statistics,
an agency of the US government. The
first of these surveys (NHANES I) was
conducted from 1971-74 on a nationally
representative sample of 20 749 persons
aged 1-74, a response rate of 74%. De-
tailed descriptions of the design and con-
duct of the NHANES I survey have been
published (10).

Dental data in NHANES I — Caries
status was recorded by the DMFT index,
periodontal status by the Periodontal In-

dex, or PI (11), and oral hygiene status
by the Simplified Oral Hygiene Index, or
OHI-S (12). The OHI-S is a composite
of the Debris Index and Calculus Index
(CI). Two senior dentists trained the jun-
ior examiners and conducted replicate
examinations with them throughout the
survey. Descriptive data from the NHA-
NES T survey, including details of the
dental examinations and criteria used,
have been published (13, 14), as have
more detailed analyses (15, 16).

Statistical analysis — In the NHANES
I survey, there was deliberate oversam-
pling of low-income people, preschool-
children, women of child-bearing age,
and those older than 65 yr of age in order
to allow special study of those groups. In
this report all statistics were computed
using sampling weights, and hence the
estimates presented can be generalized to
the United States population of 1971-74.
Significance tests were not included in
the tables because for groups of this size
even trivial differences are usually stat-
istically significant.

Results

The broad indicators of periodontal dis-
ease follow expected patterns in Table 1.
It can be seen, however, that only just
over half of dentate persons aged 65-74
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Table 1. Tooth loss, Periodontal Index scores, and level of periodontal disease in national sample of 11 338 adults aged 25-74. United States,
1971-74

Dentate

Age Edentulous Mean no. Mean Percent with no Percent with Percent with
group n percent of teeth PI periodontal disease gingivitis pockets
25-34 2693 32 25.9 0.7 57.8 28.2 14.0
35-44 2327 9.2 23.0 L1 50.1 23.5 20.4
45-54 1598 16.1 21.7 1.4 443 22.0 33.7
55-64 1261 332 19.9 1.8 42.1 16.9 41.0
65-74 3459 46.1 17.2 2.4 36.3 13.1 50.6

Table 2. Mean PI scores and level of periodontal disease in dentate 65-74-yr-olds, according to degree of tooth retention and sociocconomic
status. United States, 1971-74

No. of teeth Mean family Percent with Mean Percent with no Percent with Percent with
present n income group* college education PI periodontal diseasc gingivitis pockets
1-8 377 15.7 15.6 3.8 27.6 10.7 61.7
9-16 403 15.8 17.9 2.6 33.9 16.1 50.0
17-24 647 16.4 29.1 22 33.2 11.6 55.2
25-32 393 16.9 35.1 11 50.2 14.7 35.1

* Total family income was divided into 12 groups in NHANES I starting with group I1 ($1000 per year or less) to group 22 ($25 500 per year
or more).

were classified as having pockets. Table  Table 3. Mean OHI-S scores by degree of tooth retention among dentate 65-74-yr-olds. United
2 shows the extent of periodontal discase ~ States, 1971-74

among the 1820 dentate persons in this
oldest age group (65-74) by four catego-

Mean OHI-S by level of periodontal

discase

ries of tooth retention. Not unexpec.tedly, No. of No
both mean PI scores and extent of disease teeth Mean  periodontal
were better with greater tooth retention. present n*  OHI-S disease Gingivitis ~ Pockets

. . M P ()
What may be unexpected is lh'dt 21.6% -8 57 20 07 20 24
of the dentate 65-74-yr-olds still had 25 9-16 319 1.8 0.8 1.6 2.6
or more teeth (23.0% of women and 1724 645 1.5 0.7 1.1 2.1
20.2% of men). 25-32 393 1.0 0.4 1.3 1.6

Also, Table 2 shows these persons with
greater tooth retention to be generally of
higher socioeconomic status, and so their
superior oral hygiene (Table 3) would be
expected. OHI-S scores are consistently  Table 4. For adults aged 25-74 yr with 25-32 teeth: Mean PI, OHI-S, and CI scores. Also OHI
better for women than men at all levels S and CI scores for persons without periodontal disease. United States, 1971-74
of tooth retention (data not tabulated),

* Numbers smaller than in Table 2 because of absence of OHI-S index teeth in some subjects,

Persons
but the overall pattern for men and with and without Persons without
women separately is the same as shown periodontal disease periodontal discase
in the combined group. Percent
The mean PI scores, OHI-S scores, CI Age Mean ~ Mean  Mean  of total Mean  Mean

scores, and the OHI-S and CI scores of group PI  OHIS (I dentate  OHI-S (I
those with 25-32 teeth and those diag- 7.,
nosed as being without periodontal dis- 25-34 0.7 1.0 0.4 55.9 0.6 0.2
ease in all adult age groups are shown in 35-44 0.9 1.1 0.5 52.9 0.5 0.2
Table 4. Because there are disproportion- 43-54 L1 1.2 0.6 46.0 0.5 0.2
atel e females in the 65-74 age 2564 . L1 4.5 41.9 0.5 0.1
ately more females & 65-74 1.4 1.3 1.3 39.7 0.6 0.2
group compared to the other age groups, Women
data are shown separately for males and 2534 0.4 08 03 66.6 el i
females. Table 4 shows that the OHI-S 35-44 0.6 0.7 0.3 62.5 0.3 0.1
and CI scores for persons classified as 45-54 0.8 0.8 0.3 54.8 0.4 0.2
having no periodontal disease remain re- 55-64 0.8 0.8 0.4 58.4 0.3 0.1

65-74 0.9 0.8 0.4 57.1 0.4 0.1

markably similar across all age groups.
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Discussion

The traditional view about periodontal
disease is that it increases with age in a
more-or-less linear fashion and that all
persons are more-or-less susceptible. This
belief has come from both epidemiologic
studies and clinical observations (17)
over the last 25 yr or so. Increasing eden-
tulousness with age is usually assumed to
reflect the ultimate ravages of destructive
periodontal disease, and greater mean
tooth loss and mean PI scores in older
age groups are usually taken to indicate
advancing disease among those who have
managed to retain some of their teeth.

While there is some truth in these
broad generalizations, they can also
mask some useful information on disease
distribution. The 46.1% edentulousness
in the 65-74 yr-olds, for example (Table
1), reflects many things that happened in
years gone by: the prevalence and inten-
sity of oral disease suffered many years
ago, the availability of care at the time,
past economic and social conditions
(such as the economic depression of the
1930s and World War II), and the nature
and philosophy of dental care provided
in other days. It can be predicted that
the 25-34-yr-old cohort in Table 1 will
be less than 46.1% edentulous when it is
the 65-74-yr-old cohort, if only because
many of the current 65-74-yr-olds were
rendered edentulous during the time
when the “focal infection™ theory domi-
nated dental treatment in the United Sta-
tes (18).

Some comments must be made on the
method of collecting the NHANES 1
data. First, there are likely to be both
false positive and false negative diag-
noses in the assessment of pockets (Table
1), but so long as the examiners were
consistent in their diagnoses the distri-
bution of disease shown in Table I would
still be valid in a sample of this size.
Second, the PI has long served its defined
purpose as an index capable of being
applied in all kinds of field conditions
to provide broad comparisons between
population groups. Much of what is now
basic knowledge of periodontal disease
has come from surveys in which the PI
was used. But although its validity at the
time of its development was extensively
assessed against clinical diagnoses (11),
questions can be raised about its present
day validity in light of recent findings on
periodontal pathology. Perhaps the PI is

now ready to join those other indices
which have served well, but which are
no longer suitable for addressing present
day questions.

The data presented in this analysis
show that 21.6% of dentate Americans
aged 65-74 still had 25 or more teeth.
That could be due to greater inherent
resistance to destructive disease, but it
probably is more likely to be the result
of excellent oral hygiene. The past expla-
nation is enhanced by the information in
Table 4, which shows that for persons
with 25-32 teeth, oral hygiene levels, and
CI scores in particular, are remarkably
similar among adults of all ages.

The data do show clearly that loss of

teeth from destructive periodontal dis-
ease in old age is not inevitable, regard-
less of the reason why. They also show
(Table 4) that even if PI scores increase
with age, this increased gingivitis and
pocketing does not necessarily equate
with tooth loss so long as oral hygiene is
maintained. Where excellent oral hygiene
is maintained, age does not seem to be
an important independent variable in
periodontal disease status.

Given that these data are now more
than 10 yr old, it is possible that the
proportion of older Americans with good
periodontal health has altered. The direc-

tion of any change, however, remains un-
certain until the next national survey is
completed.

We stated at the beginning of this pa-
per that its purpose was to define levels
of oral hygiene compatible with tooth
retention and an acceptable level of peri-
odontal disease. While the preceding dis-
cussion tells us that the nature of the
disease still needs a great deal of defin-
ition, the role of oral hygiene in its devel-
opment is not in question. Within the
limitations imposed by our imperfect
knowledge of the natural history of peri-
odontal disease, we can hypothesize that
oral hygiene status relating to OHI-S va-
lues of 0.3-0.6, or perhaps more import-
antly to CI levels of 0.1-0.2, might be
compatible with virtual absence of de-
structive periodontal disease throughout
life for most people. Slightly higher levels
of calculus (CI scores 0.3-0.6) and OHI-
S scores of 0.7-1.3 are associated with
low-to-moderate levels of periodontal
disease, but these levels still seem com-
patible with retention of teeth.
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