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IN THIS REPORT are included national estimates of the prevalence
and severity of periodontal disease by age, sex, and race and a brief
analysis of the amount of periodontal disease occurring by family in-
come, education, and place of residence.

The undevlying data were collected in 1960-62 by examination of a
probability sample of persons 18-79 years of age selected from the
U.S. civilian, noninstitutional population. Periodonlal disease was as-
sessed by the Periodontal Index,

Periodontal disease, although conservatively measuved, was found to
affect a majority of both young and older adults. Among the 90 million
men and women at risk to the disease, about 2 out of 4 had gingivitis—
inflammation of the gum—and about 1 in 4 had periodontitis—advanced
disease with characteristic pocket formation. The prevalence of de-
structive periodontal disease, however, increased sharply with advancing
age. In addition, proportionately more men than women had destructive
disease, and proportionately more Negro than white adulls.

The Periodontal Index varied inversely with both family income and
education. Each variable was independently associated with periodontal
disease, but the correlation was higher with education.

Much of the difference in the occurvence of periodontal disease by race
was accounted for by differences in income and to an even greater ex-
tent by differences in education. The prevalence and severity of perio-
dontal disease by specified place of residence did not vary significantly.

SYMBOLS
Data not available--c-coocmmmmcmmmccacee -
Category not applicable--=ce-cecemcocmcuu-
QUANTILY ZETO-==-m—cmmm e e e e m oo e cm e o -
Quantity more than O but less than 0.05----- 0.0

Figure does not meet standards of
reliability or precision-------sceccnwuean.




PERIODONTAL DISEASE IN ADULTS

James E. Kelly, D.D.S., and Lawrence E. Van Kirk, D.D.S., Division of Health Examination Statistics

INTRODUCTION

Periodontal disease is a general term de-
noting an insidious process, often of long standing,
which attacks the tissues supporting the teeth.
During its early course the disease is seldom at-
tended by pain or even by undue discomfort. Only
rarely is it believed to be a serious threat to life.
Nearly 25 million deaths occurred throughout the
United States from 1949 through 1963, but perio-
dontal disease was implicated as the underlying
cause in only about 900.! Although its course is
deceivingly quiet, it can be nonetheless relent-
less. Largely unheeded by thecusands of persons,
p2riodontal disease with little hue and cry exacts
a yearly toll in tooth loss which mounts into the
millions,

Incipient periodontal disease often appears as
a mild inflammatory response within the gingiva
to local deposits of oral debris (soft foreign
material loosely attached to the tooth) and cal-
culus (hardened foreign material firmly attached
to the tooth and sometimes called tartar). If un-
checked, the discase process can be accelerated
by continuing accumulations of calculus, by the
presence of infectious organisms, and by a num-
ber of other contributing factors which are usu-
ally local but are sometimes systemic. The peri-
odontal fibers which normally anchor the tooth
securely in its bony socket become progressively
detached, destruction of neighboring bone occurs
at an increased rate, and in time the tooth be-
comes loose and nonfunctional (fig. 1).

Inflammatory disease of tissues and struc-
tures that invest and support the teeth probably
occurs almost universally, for, with the exception
of persons:who no longer have any of their own
teeth, no one is fully immune to attack. While
estimates of the prevalence and severity of peri-

odontal disease have never before been endeavored
on a national scale, numerous surveys, bothwithin
the United States and elsewhere, have reported
that gingivitis is extremely common even among
children and youths. In this country, for example,
half of 32,000 students 6-17 years old were found
to have gingivitis, and nearly 40 percent of the
school children 5-14 years old examined in sub-
urban Chicago were reported to have mild gin-
givitis,2 3

Surveys conducted in other countries indicate
that gingivitis in children and young persons is
equaily prevalent abroad. Upon examination, gin-
gival inflammation was encountered in about 60
percent of a group of English children aged 2-15
years, in nearly 40 percent of a group of Italian
children aged 6-10 years, and in approximately
90 percent of a sample of Ethiopian children whose
ages ranged from 5 through 14 years.*®

The results of several surveys of the preva-
alence of gingivitis among young groups in the
United States have contrasted sharply. One sur-
vey, for example, noted gingivitis in about 1 out
of 5 of more than 22,000 U.,S, children whose
ages ranged from 5 through 14 years.! Another,
however, which was conducted on a probability
sample of the population of Tecumseh, Mich.,
estimated that more than 95 percent of the chil-
dren aged 5-14 years had at least some degree of
gingival inflammation, ®

Widely differing survey results, as exempli-
fied above, draw attention to an important con-
sideration which must be taken into account when-
ever findings of separate surveys are compared.
Surveys of periodontal disease have usually been
cross-sectional and limited to discrete groups
of the population. They frequently were conducted

‘on persons with greatly diverse racial, cultural,

and socioeconomic backgrounds. In such in-
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stances, differences in reported prevalence are
hardly surprising.

On the other hand, pronounced differences in
prevalence are very likely to result even in the
same population when definitions or methods of
. measuring gingival and periodontal disease are
dissimilar. Before 1950 surveys of gingival con-

ditions relied upon examination criteria which
were too ill defined and imprecise to permit
scarcely more than token agreement. With the
introduction in 1950 of the P.M.A. Index (papil-
lary, marginal, attached gingiva), a more ade-
quate measure for gingivitis became available,?
Later within the same decade, the introduction




of two periodontal indexes, the Pl and the PDI
(the Periodontal and the Periodontal Disease
Indexes), enabled more objective evaluations of
destructive periodontal disease, as well as gin-
givitis, than had previously been possible? 1
While today, as in the past, there still is no single
get of diagnostic criteria unanimously accepted
as definitive, surveys in which more rigorous
methods of measurement were used have re-
ported, almost without exception, high percentages
of participating boys and girls with at least some
evidence of gingival disease.

Another finding common to many surveys of
gingivitis in children is a steady rise in preva-
lence and severity with age until about the 13th
or 14th year. A slight drop has been observed by
some investigators at or within a year or two
of age 20, but shortly thereafter both the preva-
lence and severity of gingivitis begin to in-
crease again. Over 80 percent of the aduits 20
years of age and older examined in two U.S.
studies and nearly every person examined in sur-
veys conducted in India, Ethiopia, and South Viet-
nam were found to have gingivitis,6 8 11-13

Gingivitis develops into periodontitis when the
inflammatory process, left either untreated or
unchecked, penetrates to the deeper tissues sup-
porting the teeth, Although destructive periodontal
disease has been observed in children under 10
years of age, it is relatively rare. A number
of studies employing various evaluative proce-
dures found periodontitis increasing with age, as
did gingivitis, in both prevalence and severity.

In a survey of the general adult population of Bal-

timore, the prevalence of destructive disease in-
creased from a low of 5.5 percent among persons
under 25 years of age to a high of 33.2 percent
in persons 55-64 years old.1* By ages 35-44 nearly
everyone in a group of approximately 1,200 adults
in Boston was reported to have destructive dis-
ease.!ll An increase in the prevalence of destruc-
tive periodontal disease with age has been ob-
served in numerous other studies.!517

A higher prevalence of destructive disease
also has been reported among men than among
women and among Negro adults than among white
adults.18 1% n addition, destructive disease has
been observed more frequently in persons with
lesser educational attainment than in persons with
higher attainment and in persons with lower in-
comes than with higher incomes,19-21
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Figure 2. Percent of persons with at least one

natural tooth, by age.

FINDINGS

This report describes the prevalence and
severity of periodontal disease asitisdistributed
in the U.S. adult population by age, sex, race,
and other selected demographic characteristics.
The estimates of the amount and distribution of
periodontal disease are based upon examination
findings on 6,672 persons who comprised a prob-
ability sample of the civilian, noninstitutional
population 18-79 years of age. The selection of
sample persons, a description and assessment of
the dental examination, and an explanation of the
procedure for obtaining national estimates ap-
pear in earlier reports of the Vital and Health
Statistics series 22 23

All of the dental examinations were given
under comparable conditions by one of five den-
tists painstakingly trained in a uniform examina-
tion procedure. Periodontal disease in the sample
population was evaluated by the Periodontal Index,
the system of classification described by Russell
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in 1956.° By this method each tooth is scored
on a scale according to the presence or absence
of manifest signs of periodontal disease. When
a portion of the free gingiva is overtly inflamed,
a score of 1 is assigned. When completely cir-
cumscribed by inflammation, a tooth is scored 2.
Teeth with frank periodontal pockets are scored
6 when their masticatory function is unimpaired
and 8 when it is impaired. In the absence of ob-
vious signs of inflammation, pocket formation,
and loss of function, teeth are given a score of
0. Each toothin the mouthis scored, and the arith-
metic average of all scores is the individual's

Periodontal Index.
Estimates of periodontal disease in this re-

port include only persons who have at least one
natural tooth and are thereby still susceptible to
destructive periodontal disease. Based upon ex-

aminations, approximately 90 million adults
throughout the United States had teeth in either
one or both of their jaws. More than 20 million
others were edentulous, nolonger having any teeth
in excher jaw. The exclusion of edentulous persons
results in progressively smaller proportions of
persons eligible for periodontal classification
within each older age group (fig. 2), and within
specified age ranges, proportionately fewer white
persons than Negroes and fewer women than men,

Total Prevalence

Among the 90 million adults with teeth, about
one out of four had destructive periodontal disease,
About two out of four had gingivitis ranging from
mild inflammation involving a few teeth to severe
inflammation involving all their teeth, The remain-



ing one out of four exhibited no signs of the disease
(table 1), The average Periodontal Index for
adults was 1,13,

The Periodontal Index is purely and simply
a quantitative assessment of severity. Not pur-
porting to discriminate between clinically recog-
nized types of periodontal disease, index clas-
sification heeds only those signs of disease that
immediately strike the eye. Inthis fashion, larger
differences between examiners, almost invariably
inherent in more intricate methods of clinical
evaluation, are greatly reduced. But even though
the index is unsuitable for clinicdl evaluation,
ranges of scores correspond ingeneral tovarious
clinical conditions. Table 2 and figure 3 give the
distribution of scores in the population. According
to Russell, '"Most persons considered to be nor-
mal, clinically, score from zero to .l or .2;
those with a clinical diagnosis of gingivitis, from
.1 to 1.0; those with severe gingivitis to incipient
destructive disease, from .5 to 1.9; those with
frankly-established destructive disease, from 1.5
to 5.0; and those with disease in terminal stages
from about 4.0 to 8.0, the maximum score."$

National estimates, of the number of adults
(in millions) within each of these ranges were
as follows:

Men Women

0.0 through 0.2--~-<--- 14.5 21.2

0.1 through 1.0--=-~--~ 17.7 19.7

0.5 through 1,9-=------ 13.8 12,4

1.5 through 5.0-~------ 10.4 7.9

4.0 through 8,0----nnn- 4.2 2.7
Age and Sex

A majority of men and women within each of
the various age groups had some form of perio-
dontal disease (table 1), Moreover, the proportion
with disease grew increasingly larger with ad-
vancing age. Although at ages 18-24 years, for
example, 70.9 percent of men and 63.2 percent
of women already had either gingivitis or de-
structive disease, by ages 75-79 years the group
with disease included as many as 93.7 percent
of men and 89.1 percent of women.

792-829 O-65—2

The increase in severity with age was even
more striking, with destructive disease far more
likely to be encountered in older persons than in
younger ones (table 1). Among both men and women
18-24 years of age who had periodontal disease,
only about 15 percent had periodontitis. By ages
75-79 years, however, the percentage with ob-
vious pocket formation had risen to 64.0 and
60.4 for men and women, respectively. Reflecting
the sharp increase inbothprevalence and severity
with age, the mean Periodontal Index rose from
0.62 for men and 0.48 for women in the youngest
age group to 2,91 and 2.94 for the oldest group
of men and women, respectively (table 3).

The mean score for men was half again as
large as the mean score for women—1.34 as com-
pared with 0,93. This difference by sex occurred
at every age except 75-79 yedrs and arose be-
cause, as a rule, relatively more men than wo-
men had periodontal disease and relatively more
of those having periodontal disease had destructive
disease,

Race

Substantial differences by race were found
in the prevalence and severity of periodontal
disease, Negro adults not only were more likely
to have disease (table 4), but also were more
likely to have destructive disease when disease
was present. As a result, the average Periodontal
Index was 50 percent greater for Negro adults
than for white adults—1.60 as against only 1.06.
Of those persons with some periodontal disease,
the following percentage (by race and sex) had
one or more pockets:

Men Women

White —ccamcccmcceaae 37.2 28.6
Negro----cecmacamaaao 44.3 41.2

In both white and Negro populations a strong
rise in mean scores occurred with advancing age
(table 3), From a low of 0.58 for men and 0.46
for women in the youngest age group of white
adults, scores climbed consistently throughout the
various ages to reach a high of 3.01 and 2.4,
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Figure §. Difference between actual ahd expected mean Periodontal index in men and women, by family
income.

respectively, for persons 75-79 years of age. In
the same trend within the Negro population, mean
scores increased from a minimum of 0.78 for
the youngest men and 0.62 for the youngest wom-
en to a maximum of 3.13 for men 55-64 years
old and 5.53 for women 75-79 years old. With
the exception of men 75 years and older, the
mean Periodontal Index within the various age-
sex groups was significantly higher for Negroes
than for white persons.

Other Demograpﬁic Variables

In the discussion that follows, the U.S, popu-
lation was subdivided into groups characterized
by differences in income, education, and place of
residence. The occurrence of periodontal disease
within the various groups, as expressed by the
mean Periodontal Index, was then compared. For
example, mean periodontal scores for persons

grouped by five levels of income were examined
to determine whether the amount of periodontal
disease was different in one income group than

~in another. In making these comparisons, allow-

ance was made for differences in the age and sex
distribution of persons who composedthe various
groups, for periodontal disease in the adult
population has already been shown to vary im-
portantly by both of these characteristics.
Because of the comparatively small sample
population, the sampling variability for specific
age and sex groups was usually very large. As
a result, summary comparisons of the actual
and expected Periodontal Index by sex and race
were preferable to a comparison of mean scores

. that were specific for age.

The expected values that are shown were ob-
tained by weighting age-and sex-specific mean
scores for the total U.S. population by age-sex
distribution for respective groups. A positive
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difference between the actual and expected values

for a group indicates that the mean Periodontal
Index was higher than expected, and a negative

difference indicates that it was lower than ex-
pected, Differences between actual and expected
values may sometimes, of course, arise by
chance. When the difference between actual and
expected values for any one group is not statis-
dcally significant, it may generally be assumed
that the differences between mean periodontal
scores for individual age-sex groups exhibited
only random fluctuations.

Income and Education

Periodontal disease varied inversely with
family income (tables 5 and 6 and fig. 4). Persons
whose families had high yearly incomes had signif-
lcantly lower scores than persons from poorer
families. This means that, in general, the lower
the family income, the greater the amount of

periodontal disease likely to be encountered. For
example, while the mean score for white men
from families with yearly incomes of $10,000
or more was only 0.81, the corresponding score
for men with family incomes at the low ex-
treme—~under $2,000 per year—was 2.21, or
more than twice as great. Even after allowance
was made for differences in age and sex distri-
butions of the six income groupings, substantial
differences in mean scores continued to persist.

Periodontal scores for men and women and
the percentages of men and women with destruc-
tive disease, by the number of years of school
completed, are shown in tables 7 and 8 and in
figure 5. The strong association of periodontal
disease and education is immediately apparent,
As the level of educational attainment rose, perio-
dontal scores became progressively lower, drop-
ping sharply at each level. However, education
was more strongly associated with periodontal

disease in men than in women,
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While education and income in the adult popu-
lation are closely correlated, the two variables
do not mean the same thing. Income implies,
for example, the ability to purchase dental care,
whereas education implies a greater awareness
of what appropriate dental care is. It seems
pertinent to inquire whether income was inde-
pendently associated with periodontal disease or
whether the association was merely an indirect
expression of the evidently stronger one that
existed between education and income,

The definite trend toward lower scores with
rising income remained even after education had
been eliminated as variable (fig. 6), The gradient,
although substantially reduced, was mnonetheless
distinct. Adjustment for education, however, re-
duced the variance inthe meanscores attributable
to income to roughly a quarter of their former
value.

Race by Income and Education

A significant part of the difference observed
in periodontal disease by race was explained
by differences in income and education. Dif-
ferences in mean scores for white and Negro
men, after their age distributions were stand-
ardized, were largely accounted for by one of
the two variables (table 9), The adjusted index
still was higher for Negro men who had incomes
ranging from $4,000 to $6,999 per year, but dif-
ferences by race virtually disappeared at the lower
levels. With education constant, however, mean
periodontal scores for white and Negro men were
almost the same at every level.

Adjusted periodontal scores for Negro wom-
en, on the other hand, were higher than thosc
for white women. The differences, althoughpres-
ent at every level of income and education, were



relatively less with lower incomes. Because pro-
portionately few Negro adults had family incomes
exceeding $7,000 per year or education beyond
high school, average scores could not be mean-
ingfully compared at these levels. '

Residence

As noted in Appendix I, there may have been
appreciable examiner differences in scoring peri-
odontal disease. Since examiners were not as-
signed toexamining locations at random, examiner
differences were impossible to distinguish from
regional differences. Data by geographic region
were therefore omitted from this report,

Mean periodontal scores for persons whose
place of residence was described by other methods
less subject to possible examiner bias are pre-
sented in tables 10-12, Actual and expected scores
did not differ greatly enough to indicate that peri-
odontal disease was associated either with popu-
lation density or with place description. This
does not mean categorically that there were no
differences, but it suggests that:if they did exist
they were either very small or they hadtoo large
a sampling variability to be found significant,
Moreover, since the tabulated variances in Ap-
pendix II include examiner variability as well
as sampling variability, any minor differences
associated with place of residence would be
especially difficult to demonstrate.

Tooth Loss and Periodontal Disekase

The estimates of the prevalence and severity
of periodontal disease presented in this report
can properly be described as conservative. Clin-
ical examination with X-rays and probing for pock-
ets, for example, would doubtless have resulted
in appreciably higher estimates. Moreover, in
quite another sense the lifetime experience of
individuals with periodontal disease is alsounder-
estimated because periodontal scores cannot be
assigned to missing teeth. It is true that indi-
viduals who have already lost teeth because of
destructive disease very likely will show exten-
sive disease involving their remaining teeth. How-
ever, the past experience of persons who have
lost all their teeth is not reflected in the Perio-

792-829 O-65—~3

dontal Index, and information about reasons for
previous extractions was not obtained in the Sur-
vey.

The periodontal condition of- the estimated
9.5 million persons with one edentulous jaw is
especially interesting because of the implications
for tooth loss in edentulous persons. As a group
they had a periodontal score (2.34) which was
more than twice as great as the mean score
for all other persons (0.98), Even after the age
distributions of the twogroups were standardized,
differences in periodontal scores were still sub-
stantial.

Average
Periodontal Index

Men Women

One jaw edentulous ---=u--- 2.91 1.93
Neither jaw edentulous?! --- 1.66 1.09

1Adjusted to age distribution of persons with one edentu-
lous jaw.

Persons with one edentulous jaw resembled
edentulous persons in having lost a large number
of teeth. Moreover, about 90 percent of the for-
mer and about 95 percent of the latter were
over 34 years old, the age at which periodontal
disease reportedly becomes the leading cause
for the extraction of teeth.24¢ Thesc circum-
stances strongly suggest that the impact of peri~
odontal disease on the dental health of the Amer-
ican people is far more serious than is indicated
by morbidity estimates alone.

SUMMARY

Periodontal disease is an ailment of major
proportions in the adult population of the United
States. About 3 out of 4 of the entire adult popu~
lation at risk—the 90 million men and women
who had at least one permanent tooth—had perio-
dontal disease, and about 1 out of 4 had destruc-
tive periodontal disease. Two out of four hadgin-
givitis ranging from mild inflammation involving



a few teeth to severe inflammation involving all
their teeth.

The estimates were based upon examinations
conducted in 1960-62 by the Health Examination
Survey on 6,672 persons-—a probability sample
of the civilian, noninstitutional population 18-79
years of age. The prevalence and severity of
periodontal disease were measured by the Perio-
dontal Index.

Destructive disease, although present at all
ages, was strongly associated with age. Only
about 10 percent of persons 18-24 years old had
one or more overt periodontal pockets, but by
ages 75-79 years the proportion with destructive
disease had increased fivefold.

The mean periodontal score for men was
half again as large as the mean score for women—
1.34 as compared with 0.93, This difference by
sex occurred at every age except 75-79 years,
and it arose from the fact that men not only were
more likely than women to have periodontal dis-
ease, but alsowere more likely to have destructive
disease.

Both the prevalence and severity of perio-
dontal disease varied substantially by race. Negro
men and women were more likely to have peri-
odontal disease than were white persons of com-
parable age; in addition, proportionately more

10

Negroes had destructive disease. As a result,
the mean Periodontal Index was SO percentgreater
for Negro adults than for white adults—1.60 as
compared with only 1.06.

The occurrence of periodontal disease, as
expressed by the mean Periodontal Index, varied
inversely with both family income and education.
Both variables were independently agsociated with
periodontal disease, but the correlation was higher
with education.

Much of the difference in the occurrence of
periodontal disease by race was "explained" by
differences in income and to an even greater
extent by differences in education. The occur-
rence of periodontal disease in white and Negro
men with comparable educational attainment did
not differ significantly. However, differences in
education between white and Negro women only
partly "explained" the higher mean scores for
Negro women.

The prevalence and severity of periodontal
disease in the U.S, population were conservatively
estimated. Moreover, since many of the approx-
imately 20 million edentulous adults in the popu-
lation may at one time have had severe destruc-
tive disease, periodontal disease has a graver
effect on dental health than morbidity estimates
can indicate,
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Table 1. Percent distribution of adults, by status of periodontal disease according to sex and

age: United Scates, 1960~62

Status of periodontal disease

Sex and age Without With periodoﬁtal disease
Total periodontal
disease Without pockets| With pockets
Both sexes Percent distribution
Total, 18-79 years-«receceeccena .- 100.0 - 26,1 48.5 25.4
Men
Total, 1879 yearseess=s-= 100.0 20.9 49.0 30,1
18-24 yearswe~swmmemerenrrvcacnennarenn 100,0 29,0 60.6 10.3
25-34 yearse-=rreenennes cemamnameaa ————— 100.0 26.3 51.7 22.0
35444 yeargsmmnenenvancnmcnnc nnne camen- 100.0 22,1 48,1 29,7
45-54 yearsa-memmcrecarmcccnnanmmaon- v 100,0 15.0 48,1 36.9
55-64 yearfeeecewmcomscnmcmennernanmanan 100.0 15.3 39.1 45,6
65+74 years-e=c-wmmran-on- D -- 100.0 5.6 36.0 58.4
75-79 yearseeewree=rocrnen LI L RS PR 100,0 6.2 33.7. 60.0
Wome
Total, 18-79 yegrs~-eemreorerencna-= 100,0 31.0 47.9 21.0
18-24 yearg--c-rv-ra- vommsnn ALl 100.0 36.8 53.6 9.6
25-34 yeargmam=vw-n-- mammaa- R smem- 100.0 37.6 50,2 12.3
35-44 years-~-n-~~ “memcmmscomeanon remmean 100.0 33.3 46,2 20.5
45-54 years-eermmenecsoxmaosnsn- wemnmman 100.0 26.6 43,7 29.6
55-64 yearss---v-=n sesvesmenmmenmmmnmena 100.0 20.8 43.6 35.5
65+74 yearse---mmcmeeceomreamsnoncoccann 100.0 15,2 52.0 32.8
75-79 yeargesemmrmomacanmcrmace e 100.0 11.0 35.3 53,8
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Table 2, Number of adults, by Periodontal Index and sex: United States, 1960~62

Periodontal Index Men Women Periodontal Index Men Women
Number in thousands . Number in thousands
All scoreS=~e===---- 43,655 46,439 ) 4.0--ccc-cccmccmcniccnnan 149 131
0,0=rewcccemccncnrccacnaa- 9,126 14,406 b4.le--meccecccncancnccaaa 41 94
O,lemecmccerccccnccancccen 2,523 3,609 4.2-c--cccaccccnmcaccnaa- 88 62
0,2-comccmemccccrnacrccaas 2,874 3,175|| 4.3-=--ccccmcennccacanna- 216 66
I L L L L PP 2,703 3,042 || 4. b4ececcemrcnncnranceaaan 72 25
0.4="uuuumu L 1,763 2,237|| 4.5-=-erecvccccncracanaa= 132 104
(VI et 1,437 1,840 || 4.6e-ccmmccccncncaccacan- 106 44
0.6=rcmmccmccac e 1,644 1,557 || 4.7-=cemmececccccaccaaaas 84 26
0,7rccccnnccccccnacncaaae= 1,221 962 ]| 4.8-ccccacccccnccancnccan 149 121
0.8=cccmmmcncccccaeicnaas 1,225 999 || 4.9-ecccmccccnncacacccaan 114 68
0,9-cccccccrcmacacccmnnaa- 1,076 926 || 5.0ccc-ecccmancaccancaa- 115 72
I e e LR 1,214 1,318 || Sile=wcaccccccccancccane- 22 78
I e E TP 734 694 || 5.2-mcccccccccnccccnanaa- 78 30
l.2-ccccccccnccccncacaaaa- 863 728 || 5.3==ccccmcccccnucccccnan 62 122
L L e 821 680 || S5.b4---vc-cccmrucaccurcaa- 83 49
Libmocco o cecccccneeea 1,037 475 5.5-mececccsmcccamancaann 55 27
P L L L P PR 686 586 || S5.6m=meccccecccncnccacan= 8 32
librmcccmccrccccnccnccaaue 639 489 || S5.7-=mcccccccaccccccaae- 33 36
li7eecccacacccnacccnccaces 454 410 || 5.8=ccccecveccacancccnann 65 47
l,8emmaccccaccnnnacanans -- 433 370 || 549~c-wwccccacencacannnan 31 25
1,9ecccceccnncncccccncaaa- 351 342 || 6.0=eccccacacnccnccanenan 1,218 646
2,0mccccrncrcccc e m—aaes 1,445 1,470 || 6.le=mcecccccccccmorcccan 74 89
p 5 U 425 246 || 6.20mcccememaceaeacaa- 85 31
2,2ccccmcnccneccacacenaen 481 119 | 6.3=-ccccccccancncncncan= 108 102
2.3=mavccncecccncccanaan- 586 227 || 6.4==-mcmcommcrcccccncen- 139 79
N L EPT PP LY 3 372 164 6,5-ecccccccacnccccranna- 173 20
N D bt L L 179 260 || 6.6-mcrceccccenccccracan- 86 40
2,6 cccinccccccccccar e 384 233 || 6,7e=ccccccccacnccccacnn- 44 33
2, 7mmaccccccccncccnccnana- 208 328 | 6.8e----cceoccaccaoeaccn- 71 21
2. 8eccncccr e cecaaa 420 258 || 6.9%-mmccncemecccecec e 52 48
2,9 ccccccccaccccccnncan- 226 207l 7.0-cccccceccmencccomnme- 28 90
3.0mmececnnccccncrccnncnn- 240 183 7.leccrccncrcncaccccncnnn 29 64
K LR LEE T P A ) 145 108 || 7.2-vcccaccncccracenccan= 15 -
3,20mcccccmcmcmcccccaana 162 73| 7.3=-ccccmmcemaecccena- 36 36
P e LR LY LY 215 195 || 7.4==ccccccrcnnsmacnccan- 44 18
KNCTLE PR A Lt 109 177 7.5-=ceccaccnnacccacncncns 47 27
KT L L L L L TP 431 210 || 7.6=ccveccmccncncnncnan=- 22 11
3.,6mccnrrcacccccnncacnaan- 140 175 || 747-=-eececacacccacacacaca 12 -
3 7mcccmranccnncceccnnucaas 182 98 || 7.8mcvceccncccacacncanne- 19 -
3, 8eccnmcccncacncccnracon- 175 107 || 7.9=<-veccreccrcrancnan- - -
3.9-ccmcnmmcrncaccaascmua- 34 57| 8.0-mevucccncnucncacmanan 266 61
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Table 3. Average Periodontal Indexof white and Negro adults, by sex and age: United States, 1960-62

Sex and age All races|i White Negro
Both sexes ~ Average Periodontal Index
Total, 18-79 years-=-=c--vceavmcicmcuccncmcaccnameoacomannn 1.13 1.06 1,60
Men
Total, 18-79 yearg---c-cccocccna-ao e Seemec-cnanea- 1.34 1.28 1.79
18=2 YEATS-=m=-nmmsmmnmmememmeemeeme e emeeeoseme e e 0.62 0.58 0.78
25-34 years--camcmeaconn- e meceememeemeeeeeeccceecameamaecmeanan 0.92 0.87 1.30
35-44 yearseme=eiccemaccouan eemmedeeecccmeemanemacceemeee—e——— 1.27 1.22 1.67
45-54 yearg-----cvee-u- S GLEL LI IR ER LR P Sememcmreaee- 1.62 1.55 2.06
55-64 year§-e-=-ececemmmeecenrrcceem e ccccmamccacncce e 2.15 2.00 3.13
65-74 years--e=cmme-man cmeccecua LR e L L L 2.50 2.47 2.83
75-79 yeargewememecemeccecmccacncenea e o meocmeddcecccraaac—e 2,91 3.01 2,16
WOmén
Total, 18-79 yearg---wececweemcececacnrcnarecccccaccnncana- 0.93 0.85 1.43
1824 yearg--===wemememcmcmccaccccosscnoccceccnscsmonomcmaononne 0.48 0.46 0.62
25-34 yearge=-=-e--eecmemmmcecesacccseccccooocmoosssococmcaacona- 0.60 0.53 0.95
35-44 yearg--e-=--==-- memceenua R e L L L LR e 0.82 0.74 1.30
45-54 yeargse==~-=- T e e D bl E DL e 1,23 1,11 1.92
5564 yearg=swe=mwmmmmececccccsmecmicosmmesemneaneecoceocooooooe- 1.56 1.39 2,90
65-74 year§mm-==evmeamecacccsococmmmceacaccesoomsenasoscccnonan= 1.62 1.51 2.03
75-79 years-=--mmm-mmecceecemcmac-eecamceccoaemcocsacosmsooonoun 2.94 2.41 5.53
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Table 4.

sex United States, 1960-62

Percent distribution of adults, by status of periodontal disease according to race and

Status of periodontal disease

Race and sex Without With periodontal disease
Total periodontal )
disease Without pockets | With pockets
White Percent distribution
Both sexeg«---------- memmmma- gre=- 100.0 27.8 48.3 23.9
Men-eocomumnacaaaacoaann messecreccnacna- 100.0 22,4 48,7 28.9
Women eeemeoarmem e a e aene e 100.0 33.0 47.8 19,2
Negro
Both sexes----eceecmccmcanararac. 100,0 15.8 48,2 36,0
Men-c-ecnmemen e 100.0 12,2 48.9 38.9
Homen=n-=mmecmaccenae e e 100.0 . 19.1 47.6 33.3
Table 5. Actual and expected mean Periodontal Index for adults, by sex, race, and family income:
‘ United States, 1960-62
Men Women
Race and family income
Actual | Expected | Difference | Actual | Expected| Difference
All races Mean Periodontal Index
Under $2,000-<crenecmcemmnnaans 2.11 1.56 0.55 1.47 1.04 0.43
$2, ooofss 999un cae e ee e 1.59 1.37 0.22 1,18 0.93 2 0.25
$4,000-56,999-w--ccanncnacncnnnan 1,31 1.26 0.05 0.79 0,85 -0.06
$7,000-89,999~cmeeanoremamacncnnn 0.96 1.26 -0.30 0.63 0.88 0,25
$10,0004-2 - ccmmecmmmmmemm————— 0.82 1.41 -0.59 0.57 0.97 -0 40
UnKNOWNeeevecnmmcmccacecamnanmmanan 1.66 1.38 0.28 1.14 1.04 0.10
White )
Under $2,000---==sseccocnmoncacann 2.21 1.60 0.61 1.34 0.99 0.35
$3.800§$3,999 -------------------- 1.59 1.31 0.28 1.14 0.87 8‘2;
$4,000-86,999~-cccmmcmacaanaaonn 1.29 1.20 0.09 0.75 0.77 -0-28
$7,000-89,999-=-ccececacmmcnmennn 0.93 1.20 -0.27 0.62 0.80 2918
$10,0004-~==mecmmmmmncmsaccanonnn 0.81 1.35 -0.54 0.57 0.88 "o
Unknown=====neveeaeacamamaacmaann 1.62 1.32 0.30 0.96 0.94 0.
Negro
» 0,06
Under $2,000--e===c-cccmmmmacac-a 2.03 1.89 0.14 1.66 1.60 '
$2,000-53,999--=mrmcemueceeeanan 1.61 1.81 -0.20 1.33 1%5 _g-g§
$4,000-$6,999==cccmccmcconn-- 1.70 1.67 0.03 1.26 1~2 20743
$7,000-59,999--ccccrmrccmcacannnn 2.01 1.48 0.53 0.80 1,23 9.33
0,0004 2 ccmccmemmmcamcamaecann 1.50 1.57 -0.07 0.65 0.76 z 05
UnKnoWn-==c-na-=cremcaicneacanannn 1.81 1.92 i -0.11 1,53 1.48 i
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Table 6. Percent distribution of adults, by sex and status of periodontal disease according to
race and family income: United States, 1960-62

Men Women
With With
Race and family periodontal : periodontal
income Without disease 1 Without disease
Total || periodontal Totalll periodontal
disease disease
Without | With Without With
pockets | pockets pockets | pockets
All races Percent distribution
Under $2,000------ 100.0 10.0 51.0 39.0 } 100.0 22.3 46.4 31.3
2,000-53,999~-~~- 100.0 15.2 48.7 36.1 | 100.0 23.6 50.2 26 .2
4 000~ 6 999-wu-- 100.0 19.9 51,1 29,0 | 100.0 33.6 48.6 17.8
7, »000- 9,999-wmu- 100.0 32.1 43.5 24,4 1 100.0 39.4 45.7 14.9
10,000+ ---------- 100.0 28,2 50.6 21.2 1100.0 38,0 47.1 15.0
Unknown=====memmw= 100.0 13.8 48,2 38.0 ] 100.0 26.3 48.5 25.2
White
Under $2,000------ 100.0 11.5 47.0 41,51 100.0 26.3 44 29.3
2,000~ 3 999~ ~--= 100.0 16.2 48,9 34,9 ]100.0 25.4 49, 24,8
4 000- 6 999-==m- 100.0 20.2 51.2 28.5 | 100.0 34.2 48.8 17.0
$7 000- $9 999w wr-u 100.0 33.1 43.8 23,1} 100.0 40.2 44,7 15.1
$10 000+mmmemmmm e 100.0 29.1 50.1 20.9 | 100.0 38.4 46.6 14.9
UnKnoWn - mmmmmmm= 100.0 13.6 48.7 37.7]1100.0 27.9 1.8 20:3
Negro
Under $2,000~----- 100.0 9.3 56.7 34,0 ] 100.0 15.6 8.0 36.5
2,000-83,999----~ 100.0 12.4 46,4 41.11100.,0 15.7 51.4 32.9
4,000~ 26 3999w 100.0 16.3 45.6 38.1 ] 100.0 29.6 41.9 28.5
7,000-89,999--~~- 100.0 6.0 32.9 61.1 | 100.0 24.0 66.1 9.9
10,000+ ---------- 100.0 - 52.9 47.1 ] 100.0 13,9 63.7 22.5
Unknown===-=n==m-= 100.0 18.4 47.9 33.7 } 100.0 22.2 31.9 45.9




Table 7.

United States, 1960-62

Actual and expected mean Periodontal Index for adults, by sex,

race, and education:

Men Women
Race and education
Actual | Expected | Difference] Actual | Expected| Difference
All races Mean Periodontal Index
Under 5 yearSeeessscccrccnnccnncaa .69 1,73 0.96 1,81 .17 0,64
5«8 years 1,99 1,61 0,38 1.38 1.10 0.28
9-12 years 1,14 1.20 =0,06 0.83 0,84 -0,01
13+ years 0.72 1.24 -0,52| 0.44 0,91 0,47
Unknowne«~ —— 2,15 1,77 0.38 1.87 1,32 0.55
White
Under 5 years - 2,82 1,77 1,05 1,68 1.07 0,61
5«8 yearge=em« ———— - 2,04 1.58 0.46 1.28 1,02 0.26
9-12 years - 1,13 1,16 -0,03 0.78 0,77 0.01
134 yeargememmemcmancncacacanane. 0,68 1.18 -0,50 0.43 0,83 =0,40
Unknown —— - - 2,17 1.80 0.37 1,56 1,15 0,41
Negro

Under 5 years _— 2,71 .25 0.46 .82 1,98 -0,16
5«8 years 1.80 1.91 -0,11 1.76 1,66 0.10
9-12 years 1,17 1.45 -0,28 1,22 1,12 0.10
13+ years ———— 2,70 1.74 0,96 0,67 1.30 -0,63
Unknown - 2,30 .00 0.30 2,18 2,25 ~0,07
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Table 8, Percent distribution of adults, by sex and status of periodontal disease according to
race and education: United States, 1960-62

Men Women
wWith With
periodontal periodontal
Race and education Without disease Without disease
Total || periodontal Total| periodontal
digease disease
Without | With Without With
pockets | pockets pockets | pockets
All races Percent distribution
Under 5 yearseeem= 100.0 4.8 44,6 50,7 | 100.0 10.6 53.8 35.6
5-8 yearsme=wuma=aa| 100,0 11,6 44,7 43,71100,0 21,2 47.6 31.1
9-12 yearg==s=can~-~| 100,0 21,6 52,0 26,41 100,0 32,4 48,6 19,1
13+ yeargeeewemme--} 100,0 33.8 48,3 17,91 100.0 44,7 45,2 10.1
UnKknowne=e==- —————— 100,.0 10,7 46,5 42,8 100,0 10,4 42,9 46,7
White
Under 5 yearge-mweme 100.0 5.6 37.6 56,8 | 100,0 10,7 55, 33.7
5-8 yearg=mmeumca=a| 100,0 12,2 44,3 43,5 100,0 22,0 48,5 29,5
9-12 yearsme==memw 100,0 22,1 51,6 26,3 ] 100.0 33.8 48,4 17.8
13+ yeargemmmanaca 100.0 34,5 48,3 17.21100,0 45,9 44, 9.7
Unknown=se==ecc=waa| 100,0 10.8 45,5 43,7 1 100,0 12,6 44, 42,5
Negro
Under 5 years~----{ 100,0 5.1 51.8 43,1 1100,0 11,0 48,9 40,0
5~8 yearges=wsumeemnw| 100,0 9.7 45,0 45,3 1100,0 18.6 41,8 39,7
9~12 yeargemew=e==| 100.0 18.5 53.8 27.7 1100.0 20,6 49,3 30,1
13+ yearsecemecanax 100.0 7.9 30.0 62,1 1100,0 27.3 56,7 16.0
Unknown=eemwncmnue. 100,0 11,9 42, 45,2 1100,0 - 47.9 52.1

Table 9, Mean Periodontal Index,by sex, race, family income, and education: United States, 1960-62

Men

Women

Family income and education

White!

Negro

Whitel

Negro

Family income

Under $2,000==mmmesmcmmcecammmonmanaaemmam—a.—————————

32,000-35,999 -------- SR R -

4,000-56,999cmmccmnnnccaccmccnmnn——— T
Education

Under 5 yearsmwmemcaumnamea ——————— reeseneencem——— e ———-

5«8 yeargmanmemnnmcnmcmcnana- e, ,— e ——————————

Oml2 JEATSmmmr e a0 2 2 1200 0 m

2.8
1.9
1.0

O

Mean Periodontal Index

2.03
1.61
1.70

1,27
1,10
0.76

OrH M
.
Gy~
Now

1'
1,76
1.22

1Adjusted to the age distribution of Negro men or women in the same income or educational

group,

NOTE: Because proportionately few Negro adults had family incomes exceeding $7,000 per year or
education beyond high school, these groups have not been included,
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Table 10, Actual and expected mean Periodontal Index for adults, by sex, race, and place descrip-
tion: United States, 1960-~62

Men Women
Race and place description
Actual | Expected | Difference| Actual | Expected| Difference
All races Mean Periodontal Index
SMSA-in central citye-ecccccecnaa 1,42 1,38 0.04 0.99 0.96 0.03
SMSA-outside central cityeeemcew- 1.14 1,31 -0,17 0.79 0,93 -0.14
Urban«-not SMSAeeecmccacccecccacaa 1.35 1.30 0.05 0.81 0.88 -0,07
Rural farmeeecceccceccmcaneccanuacean 1.52 1.45 0,07 1.25 0.93 0.32
Rural nonfarme-~-=-- —emeemmconan 1,57 1,33 0,24 1,13 0.91 0.22
White
SMSA-in central citye-ece-cecmnceca- 1,37 1.33 0.04 0.91 0.88 0.03
SMSA-outside central city~ececc=a- 1,12 1.26 -0,14 0.77 0.85 -0.08
Urban-not SMSA~ecwecemcaane —— 1,29 1.22 0.07 0.76 0.80 -0.04
Rural farmeeecemcmmcccccmmcasceas 1.42 1,42 - 1,17 0.88 0.29
Rural nonfarmeseeccsccccccccaneaa - 1,49 1,26 0.23 0.89 0.80 0.09
Negro

SMSA-in central cityeeecemccncaea 1.73 1.75 -0,02 1.35 1.43 -0.08
SMSA-outside central clity-ecceccecs 1.71 1.66 0.05 1.30 1.34 -0,04
Urban-not SMSAeseeecsecaccamcean= 1.90 1,98 -0,08 1,21 1.38 =0.17
Rural farMeseeemeseem~aemmn= ————- 1.90 1.76 0.14 1.34 1.18 0.16
Rural nonfarme-=eme c—mmem————— ——- 1.86 1.85 0.01 1.98 1.62 0.36
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Table 11, Actual and expected mean Periodontal Index for adults, by sex, race, and population-size
group: United States, 1960~62

Men Women

- Race and population-size group - -
Actual | Expected| Difference| Actual | Expected| Difference

race Mean Periodontal Index
Glant metropolitan areag-e=swm=nw 1,44 1,38 0.06 1.08 0.96 0.12
Other very large metropolitan
AL QL oo sk o o o o o m 0m 10 0 02 00 10 o 0 o 0 00 O o e o 1,05 1,34 =0, 29 0.74 0,93 -0,19
Other standérd metropolitan
statistical aregseevecccnnncnuuan 1.15 1.32 -0.17 0.78 0.9 -0,16
Other urban areaswecemcmncecncan- 1,53 1,30 0.23 0.84 0,86 -0,02
Rural grefgecccmanacmcncncnennaee 1,49 1,35 0.14 1,17 0.93 0,24
White
Giant metropolitan aregge=cmeaca«a 1,40 1,34 0.06 1,07 0.88 0.19
Other very large metropolitan
QY rmmmmnrcannrccn et 1,03 1.30 -0,27 0.69 0.85 -0.16
Other standard metropolitan
statistical areagSwecucmccvcncnnnn 1.11 1.25 -0,14 0.71 0.85 -0.14
Other urban areagsrmecrceacccncacnns 1.45 1,22 0,23 0.81 0.78 0,03
Rursl areageswwsameccceccenvmcnnees 1.41 1,30 0.11 0.92 0.84 0,08
Negro

Giant metropolitan areag~we-eaeceaw 1.87 1,63 0,24 1,19 1,37 -0.18
Other very large metropolitan

AYRABwmmmmcmramtanmacanena— .- 1,34 1,64 -0,30 1,30 1.39 -0,09
Other standard metropolitan '

statigtical aregS-weconmccccana- 1.83 1.91 -0,08 1,73 1,54 0.19
Other urban areas-weewmecvecmcces 1,97 1,94 0.03 1.08 1.34 -0.26
Rural arefge=rmecmcececcnconccncnns 1,74 1,80 -0,06 1,87 1.49 0,38
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Table 12, Actual and expected mean Periodontal Index for adults, by sex, race,and urban-rural
residence: United States, 1960-62

Men Women
Race and urban-rural residence
Actual | Expected| Difference| Actual | Expected| Difference
All races Mean Periodontal Index
Urbanemmesmenm- S— S 1,31 1.35 -0.04]  0.89 0.9 -0.05
Ruralecmcecccccccecnmncnnancnanna 1,41 1,32 0.09 1.03 0.91 0.12
White
Urbanececccccmnncnemenmanncncanna 1,26 1,29 -0,03 0.84 0.86 -0,02
Rurglecomrecccccncncmcnnnenennmn-—- 1.34 1.26 0.08 0.87 0.81 0.06
Negro
Urbanescccnmcnrrcccnnacnnnnncnan - 1.76 1.78 -0.02 1.29 1.41 -0,12
Rural---— ------------------------- 1.87 B 1.81 0.06 1¢ 76 1-46 00 30
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APPENDIX 1|

EXAMINER VARIABILITY

Throughout the 2% years of adult examinations, the
Health Examination Survey used a total of onlj five
dentists to obtain data from sample adults. Two of the
dentists, A and B, examined for brief spans at irregular
intervals over the entire period but gave relatively few
examinations. The other three, who examined for longer
and more continuous periods, gave relatively large
numbers of examinations,

With so few examiners the reduction of observer
differences was an especially important consideration.
Each new examiner was trained with care anddrilled at
length in a uniform examination procedure before joining
the examining staff. Atthe conclusion of his training, the
new examiner and at least one of the two original ex-
aminers, A or B, independently examined approximately
150 nonsample persons, The replicate examinations pro-
vided not only a means of achieving greater uniformity
in the examination procedure but alsoa means of meas-
uring examiner differences.

The examination procedure and results of each set
of replicate examinations are outlined in a previous re-~
port (Vital and Health Statistics, Series 11, No. 7). In
each series of replicate examinations, differences in
mean periodontal scores of the respective paired
examiners were slight. However, the training exercises
were conducted on groups of young persons 14-17 years
of age among whom the prevalence of destructive perio-
dontal disease was very low. The scoring of more
severe periodontal disease was demonstrated on ap-
proximately 10 to 15 adults purposely chosen to illustrate
more advanced stages of disease.

The prevalence and severity of periodontal disease
were measured by the Periodontal Index, a system of
classification which, like other morbidity indexes,
measures current disease within a population at risk.
The standardized criteria and scoring of the Periodontal
Index are described below.?

A total of 5,452 sample men and women were
classified by the Periodontal Index. They represented
all persons within the civilian, noninstitutional popu-
lation of the United States aged 18-79 years who were
susceptible to periodontal disease because they had at
least one natural tooth, Approximately 1 outof 3 of them
was examined by Examiner D, about 1 out of 4 by C or
E, and about 1 out of 10 by either A or B.

Score | Criteria and scoring for field studies

0 Negative. There is neither overt inflam-
mation in the investing tissues nor loss of
function due to destruction of supporting
tissues.

1 Mild gingivitis, There is an overtareaof
inflammation in the free gingivae, but the
area does not circumscribe the tooth.

2 Gingivitis. Inflammation completely cir-
cumscribes the tooth, but there is no ap-
parent break in the epithelial attachment.

6 Gingivitis with pocket formation: The epi-
thelial attachment has been broken and
there is a pocket (not merely a deepened
gingival crevice due to swelling in the free
gingivae), There is no interference with
normal masticatory function; the tooth is
firm in its socket and has not drifted.

8 Advanced destruction with loss of masti-
catory function. The tooth may be loose;
may have drifted; may sound dull on per-
cussion with a metallic instrument.

RULE: When in doubt, assign the lesser score.

Differences between examiners in the prevalence
and severity of periodontal disease reported for sample
persons were relatively large. The highest mean score,
1.59, was recorded by Examiner A and was more than
twice as large as that recorded by Examiner E (table I).
The mean scores obtained by the other examiners ranged
from a low of 0.99 to a high of 1.45.

Examinations were not assigned ona random basis.
At most locations all examinations were performed by
a single examiner. Thus, it is impossible to judge from
the survey experience whether differences between ex-
aminer findings arose from differences in technique or
from differences between the persons examined. The
confounding of examiner and place differences is
especially serious in comparing findings for different
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regions. It is probably trivial for other geographic
variables, and negligible for variables such as income
and education.

The number and percent of sample persons with
scores of zero, with gingivitis, and with destructive
disease are shown for each examiner in table 1. Con-
spicuous differences include the low percent of persons
with zero scores and the high percent with periodontal
pockets seen by A, the high percent of zero scores
recorded by B, and the high percent of persons with

gingivitis—as well as the low percent with destructive
disease—observed by E. These differences were not
accounted for by differences in the age, sex, or race
distribution of the different groups of persons examined
by the five examiners. They could, although it seems
unlikely, reflect important regional differences in the
distribution of periodontal disease, since some ex-
aminers saw a disproportionately large or small number
of persons from one or another of the regions.

Table I. Selected periodontal data by examiner, Health Examination Survey, 1960-62

Item

examinees

Examiner
All

A B c D E

Totalemmmmemeccancn e cc e eanncan—

Number of examinees

5,452 ||  495| 467| 1,476] 1,799 | 1,215

Totalemmmmmmmameenmeen———————

Percent distribution
1oo.0| 100,0| 100,0 100.0‘ 1oo.o| 100,0

ZEeT0 SCOTCSmmmmmammecamccancnmtmneanne
Gingivitis-_- _____ - e 0 e -

PocketSemmmmmnmcc e mammrr e c e n e nnm————

Totalmeecnnrcanncncccccnnnnenan=

26,2 11,37 36,6| 27,2| 25,6 27.8
47,9 44,6 | 29,6 47,3) 47,4 57,7
26,0 44,0| 33,8] 25,5| 27,1 14,5

Mean Periodontal Index

1.17 1,59} 1,26 0,99 1,45 0.75

000
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APPENDIX |l

STATISTICAL NOTES

The Survey Design

The Health Examination Survey is designed as a
highly stratified multistage sampling of the civilian,
noninstitutional population, aged 18-79 years, of the
conterminous United States, The first stage of the plan
1s a sample of the 42 primary sampling units (PSU's)

from 1,900 geographic units into which the United States -

has been divided, A PSU is a county, two or three con-
tiguous counties, or a standard metropolitan statistical
area, Later stages result in the random selection of
clusters of about four persons from a small neighbor-
hood within the PSU. The total sample included 7,710
persons in the 42 PSU's in 29 different States. The de-
tailed structure of the design and the conduct of the
Survey have been described in previous reports2? 25

Reliability in Probability Surveys

The methodological strength of the Survey derives
especlally from its use of scientific pr.tability sampling
techniques and of highly standardized and closely con-
trolled measurement processes. This does not imply
that statistics from the Survey are exact or without
error, Data presented are imperfect for three impor-
tant reasons: (1) results are subject to sampling error,
(2) the actual conduct of a survey never agrees per-

fectly with the design, and (3) the measurement proc- .

ess itself is inexact, even when standardized and con-

trolled, The faithfulness with which the study design
was carried out has been analyzed in a previous report25

Of the total of 7,710 sample persons, 86 percent,
or 6,672 persons, were examined. Analysis indicates
that the examined persons are a highly representative
sample of the adult civilian, noninstitutional population
of the United States. Imputation for the nonrespondents
was accomplished by attributing to nonexamined persons
the characteristics of comparable examined persons.
The specific procedure used?’ consisted of inflating the
sampling weight for each examined person to compen-
sate for nonexamined sample persons at the same stand
and of the same age-sex group. It is impossible, of
course, to be certain tl.at the extent of periodontal dis-
ease is the same for the examined and the nonexamined
groups,

There were 6,672 persons who came in for exami-
nation. Of these, 19 didnot receive a dental examination.
Another 1,170 did not receive a periodontal score be-
cause they were edentulous, and 31 did not receive a
periodontal score for other reasons. Thus a total of
5,452 persons received a periodontal score. The distri-
bution of these persons by age andsexis given in table
II.

Sampling and Measurement Error

In this report and its appendixes, several references
have been made to efforts to evaluate both bias and

Table II. Number of persons examined and number on whom periodontal scores are available: Health
Examination Survey, 1960-62

Number with
Number examined periodontal scores
Age

Men Women Men Women
Total, 18-79 years-e--cccccmcmmmm e 3,091 3,581 2,572 2,880
18-24 yearg==-eememmmcm e e e 411 534 402 522
25-34 yearg=c = o e e e e 675 746 661 693
35-44 years==m=memme e el 703 784 654 701
45-54 yearg=emmmmmem o e e 547 705 429 549
55-64 yearsSmme==mmmemr et 418 443 257 265
65-74 years=se=semmommmmen e e 265 299 138 128
75-79 year§==m-=ecmmcmaie e eccdc oo 72 70 31 22
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variability of the measurement techniques, The prob-
ability design of the Survey makes possible the calcu-
lation of sampling errors, Traditionally the role of the
sampling error has been the determination of how im-
precise the survey results may be because they come
from a sample rather than from measurement of all
elements in the universe,

The task of presenting sampling errors for astudy
of the type of the Health Examination Survey is com-
plicated by at least three factors: (1) measurement
error and "pure' sampling error are confounded in the
data—it is not easy tofind a procedure which will either
completely include both or treat one or the other sep-
arately, (2) the Survey design and estimation procedure
are complex and accordingly require computationally
involved techniques for calculation of variances, and
(3) thousands of statistics come from the Survey, many
for subclasses of the population for which there are
small numbers of sample cases, Estimates of sampling
error are obtained from the sample data and are them-
selves subject to sampling error, which may be large
when the number of cases in a cell is small, or even
occasionally when the number of cases is substantial.

Table III.

In the present report, estimates of approximate
sampling variability for selected statistics are pre-
sented in tables II-VI, These estimates have been pre-
pared by a replication technique which yields overall
variability through observation of variability among
random subsamples of the total sample. The method
reflects both "pure' sampling variance and a part of
the measurement variance.

In accordance with usual practice the interval esti-
mate for any statistic may be considered the range with-
in one standard error of the tabulated statistic, with
68 percent confidence, or the range within two standard
errors of the tabulated statistic, with 95 percent confi-
dence,

Expected Yalues

In tables 3, 7, and 10-12, the actual mean Perio~
dontal Index for each of the selected demographic vari-
ables is compared with the expected, The computation
of expected rates was done as follows:

Suppose that in a subgroup the Health Examination
Survey estimates that there are N, persons in the

Standard errors in percent distribution of adults, by gtatus of periodontal disease,

sex, and age: United States, 1960-6

Sex and age

Both sexes

Total, 18-79 yearsS~=--m-mccmcmccccccacan—a..

Total, 18-79 Year§==-=rmmcucmccccccnansacaan

18-24 year8ee-eec=cccacmcccccncccacccecceacceaa.-
25-34 yearge=-=m-cm-cccamccccancnaa. e ELEE LT

35-44 yearg--emw-- ———- - --
45-54 years-
55-64 years-
65-74 years-~-

75-79 years=ce-mmeccecmanmcccncrrecemmo e o

Total, 18-79 years-=-==ce-cccccccccccncecaaa

18-24 yeargme=-ccccaccmccn e cnn e
25-34 yearsm=m-e-m-escccceccccasccacecmnccecnmaan
35-44 year8~---esm-cccmacncca. T e
45-54 yearg~-=-c-carccacccanacmcmnnecmcc e
55-64 years-e-e--cecacecmdccnccanmnaea e aae
65~74 yeargme===ccceccrnccna e nntca e ccc e
7579 yearg-~em=cmemc-ecmcccnececsnccnacnccuancman

Status of periodontal disease
With periodontal disease
Without
peﬁiodontal With
sease thout
pockets With pockets

----- 1,30 2.17 1.27
----- 1.24 2,45 1.65
..... 2.83 4,29 2,07
----- 2.27 3.47 2,09
- 2.04 3.23 2.40

- 1.83 3.40 3.09

- 3.24 3.91 4,33

-- 2,16 5.70 5.84
----- 3.94 16.86 23.25
----- 1.70 2,40 1.15
..... 2,96 3.60 2,03
----- 2,66 3.17 1.50
..... 2.47 3.10 1.94
----- 2.45 3.24 2.57
..... 2.94 4.25 3.55
----- 4,29 6.37 6.14
----- 6.94 17.75 20.82
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Table IV. Standard errors in average Perio-
dontal Index of white and Negro adults,by sex
and age: United States, 1960-62

All White | Negro

ex and a
Sex a ge races

Average Periodontal

Both sexes Index

Total, 18-79 years--| 0.04 0.04 0.19

Men

Total, 18-79 years--| 0.05]| 0.05| 0.08
18-24 yearg--mmmmmcmmmn-= 0.06 || 0.05| 0.13
25-34 years--am-ammmnma- 0.06 || 0.07] 0.22
35-44 years 0.08| o0.08] 0.16

0.10 0.10 0.20
0.15 0.15 0.31
0.20 0.21 0.74

45-54 years-~---
55-64 years
65-74 years

75-79 yearse=-=mmeccrwu-- 0.50 0.52 0.57
Women

Total, 18-79 years-~| 0.04 0.04 0.10
18-24 yearse------w---== 0.04 0.05 0.10
25-34 years-w-c-weec-mo-- 0.05 0.05 0.13
35-44 yearse---=--cce--- 0.06 0.06 0.18
45-54 yearg---ce-w-ceeaa 0.08 0.08 0.19
55-64 years---w-e-c-eo-- 0.12 0.12 0.41
65-74 yeargwm--wmeummcan 0.15 0.15 0.53
75-79 years-=<ec-wcmncn- 0.55 0.70 0.55

ith age group (i=1, 2, ..., 7; sum of N,=N). Suppose
the Health Examination Survey estimates that the
mean Periodontal Index for the United States inthe
ith age-sex group is X;. Then the expected mean
Periodontal Index for the subgroup is

LzNx
N i

Comparison of an actual value for, say, a region
with the expected value for that region is undertaken
on the assumption that a meaningful statement can be
made which holds, in some average way, for all persons
in the region, This may or may notbe true, The specified
region may have higher values for young persons and
lower values for old persons than are found in other
regions. In that case, an average comparison will ob-~
literate one or both of these differentials. A similar
remark may be made with respect to values computed
for all races together, since relationships found in one
race may be found in another, Inarriving at the general
conclusions expressed in the text, an effort was made
to consider all the specific data, including datanot pre-
sented in this report, but it must be recognized that
balancing such evidence is a qualitative exerciserather
than a quantitative one. The standard error of the dif-
ference between an actual and expected value may be
approximated by the standard error of the actual value
(table VI),

Aside from tables 5, 7, and 10-12, expected values
are computed for figure 4. The computation of D, the
mean deviation adjusted for education of the Periodontal
Index for sex-income group k was dome as follows:

Let X;;, be the estimated mean Periodontal Index
for persons in sex-income group k who are in the
ithage group and the jtheducation group. Let n;;,
be the estimated number of people in that group.

Z nyjg Xk

Let x;; =
]

i LI

Let ngp= FiJni“

Then D, = where

Small Numbers

In some tables magnitudes are shown for cells for
which sample size is so small that the sampling error
may be several times as great as the statistic itself,
Obviously in such instances the statistic has nomeaning
in itself exceptto indicate that the true quantity is small,
Such numbers, if shown, have been included to convey
an impression of the overall story of the table.

Tests of Significance

Tests of significance for demographic values are
performed in two ways, The first is to determine if the
difference between the actual and expected value is
greater than 2 times its standard error, For example,
for men with less than $2,000 income, the difference
between the actual and expected value is 0,55 and the
standard error is 0.16. Since thedifferenceis 3.5 times
its standard error, it may be deemed statistically
significant,

The second method is to examine the age-specific
differences (not published) between the prevalente for
the specified group and the prevalence for all persons.
Thus for men with incomes of $10,000 or more the
mean PI for all age groups is less than the overall prev-
alence for these age groups. The probability of such an
occurrence is less than 0,01, and the differenceis con-
sidered statistically significant, In general where a
difference is not statistically significant on the first
test, the age-~sex specific mean will fail the second test,
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Table V.

Standard errors in percent distribution of adults, by

race, and sex: United States, 1960-62

status of periodontal disease,

Status of periodontal disease

With periodontal disease
Race and sex Without
periodontal
disease Without
pockets With pockets

White

Both sexeS-=---eceiccccccaccmorccmcccm e 1.39 2.16 1.20

a0 e e e R bbbl 1.32 2.44 1.58

WOomenN-m=m====cemcroccmc oo cemcecc e ne e 1.81 2.39 1.13
Negro

Both SexeS-=-csccewmmococucacamaaccncncccmac--an 1.77 3.23 2.66

5 e e L e L EE L DLl 2.99 4,64 4,26

Women===-e-memecccnccmca e m o mdecaa e mnm e e — s m - ——— 2.70 4,12 3.65

Table VI. Standard errors in average Periodontal Index,by race, sex and specified characteristics:
United States, 1960-62

All races White Negro
Characteristic
Men Women Men | Women Men Women
Family income Average Periodontal Index
Under $2,000---=--cc-ccccancecunnax A4 0.11 0.19 0.13 0.24 0.18
$2,000-83,999---------ccmmmcaacnan 0.09 0.08 0.13 0.08 0.19 0.16
$4,000-g6,999 ---------------------- 0.07 0.04 0.07 0.04 0.36 0.28
$7,000-$9,999----ccmcmeccnmacccnnus 0.07 0.04 0.06 0.04 0.34 0.36
$10,000+----mcomcmmmmccmcccccccaeme 0.06 0.04 0.06 0.04 0.32 0.29
Unknown=e=cermrmreeccmraccmcnocccccan- 0.14 0.11 0.14 0.11 0.38 0.32
Education
Under 5 year8----wececcmmcmmouannuna 0.17 0.20 0.28 0.20 0.45 0.38
5-8 yearg---ccmcmcccccccncacancnnn- 0.10 0.09 0.12 0.09 0.22 0.21
9-12" years=~mmmemcammammccmmameaa— 0.06 0.04 0.06 0.04 0.14 0.13
13+ years---cec-mmceeccconccecaoaa- 0.05 0.03 0.05 0.03 0.45 0.30
Unknown---ee-eceenecccaccnananaana- 0.26 .39 0.37 0.33 0.39 0.37
Place description

SMSA-in central city------c-ccccaaaw 0.10 0.08 0.09 0.08 0.17 0.21
SMSA-outside central city-~=~=----- 0.08 0.07 0.07 0.06 0.38 0.29
Urban-not SMSA=e-reccccammcucanaca- 0.19 0.11 0.18 0.10 0.42 0.27
Rural farm-ee~-ceeca--u- 0.15 0.19 0.22 0.23 0.42 0.29
Rural nonfarm---c--eeccccamcaccaaaw 0.15 0.15 0.21 0.12 0.32 0.44

Population-size group

Giant metropolitan areag------c--=- 0.10 0.07 0.14 0.10 0.26 0.26
Other very large metropolitan .

AT CAS e mmma—————————————— - - 0.14 0.09 0.16 0.09 0.43 0.41
Other standard metropolitan sta-

tistical aregg--~swecenceccacanan- 0.11 0.05 0.12 0.07 0.36 0.34
Other urban areas--e-ce-cmccancaa-- 0.18 0.10 0.20 0.11 0.27 0.24
Rural aregs-e-ec--ceacamccccncncn=- 0.18 0.14 0.19 0.13 0.24 0.26

Urban-rural residence

Urban«wmeccearcaccsnmnccannmeannen- 0.06 0.04 0.06 0.04 0.21 0.24
RUralereccemecarcccnrmcmccanccananen 0.07 0.05 0.07 0.04 0.26 0.24




APPENDIX 1l

DEMOGRAPHIC TERMS

Age.—~The age recorded for each person is theage
at last birthday. Age is recorded in single years.

Race.—Race is recorded as "white," "Negro,' or
“other,” "Other" includes American Indian, Chinese,
Japanese, and so forth, Mexican persons are included
with "white" unless definitely known to be Indian or
other nonwhite race,

Income of family or unrelated individuals.—Each
member of a family is classified according to the total
income of the family of which he is a member. Within
the household all persons relatedto each other by blood,
marriage, or adoption constitute a family, Unrelated
individuals are classified according to their own income,

The income recorded is the total of all income re-
celved by members of the family in the 12-month period
prior to the week of the interview, Income from all
sources is included, e.g., wages, salaries, rents from
properties, pensions, and help from relatives,

Education.—Each person is classified by education
in terms of the highest grade of schoolcompleted. Only
grades completed in regular schools, where persons
are given a formal education, are included. A "regular"
school is one which advances a person toward an ele-
mentary or high school diploma or a college, university,
or professional school degree. Thus, education in vo-
cational, trade, or business schools outside the regular
school gystem is not counted in determining the highest
grade of school completed,

Place description.~In this Survey the urban popu-
lation is classified as living "in the central city” or
“outside the central city" of a standard metropolitan
statistical area (SMSA). The remaining urban population
is classified as "not in SMSA."

The definitions and titles of standard metropolitan
statistical areas are established by the U.S. Bureau of
the Budget with the advice of the Federal Committee on
Standard Metropolitan Statistical Areas.

The definition of an individual standard metropolitan
statistical area involves two considerations: first. a
city or cities of specified population to constitute the
central city and to identify the county in which it is lo-
cated as the central county; and, second, economic and
social relationships with contiguous counties which are
metropolitan in character, so that the periphery of the
specific metropolitan area may be determined,

Persons "in the central city"” of an SMSA are there-
fore defined as those whose residence is in the city
appearing in the title of the stand and metropolitan sta-
tistical area. Persons residing in an SMSA butnot in the
city appearing in the SMSA title are considered to re-~
side "outside the central city."”

The remaining population is allocated into rural-
farm and rural-nonfarm groups. The farm population
includes all persons living in rural territory on places
of 10 or more acres from which sales of farm products
amounted to $50 or more during the previous 12 months
or on places of less than 10 acres from which sales of
farm products amounted to $250 or more during the
preceding 12 months, Other persons living in rural
territory were classified as nonfarm. Persons were
also classified as nonfarm if their household paid rent
for the house but their rentdid not include any land used
for farming.

Population-size group.—The five classes compris-
ing this group were derived from the design of the sam-
ple, which accomplished a stratification of the primary
sampling units by population-size group ineachof three
broad geographic locations. Because the survey was
started in 1960, the primary sampling units withineach
of the five population-size-group classes were necesg-
sarily based on populations and definitions of the 1950
census. The name of each selected primary sampling
unit within each population-size-group class and geo-
graphic location, along with other selected sampledata,
are presented in an earlier report,®

The definitions for each of the five population-size-
group classes are as follows:

Giant metropolitan areas include nine primary
sampling units defined in the 1950 census as stand-
ard metropolitan statistical areas and having popu-
lations of 3,000,000 persons or more.

Other very large metropolitan areas include six
standard metropolitan statistical areas with popu-
lations of 500,000 to 3,000,000 as defined by the
1950 census.

Other standard metropolitan statistical areas in-
clude nine other SMSA's selected as primary sam-



pling units, With one exception—Providence,R,[,—
all had less than 500,000 population,

Other urban areas include eight primary sampling
units which were highly urban in composition but
were not defined in 1950 as standard metropolitan
areas.

Rural aveas include 10 primary sampling units
which were primarily rural incomposition accord-
ing to 1950 census definitions,

Location of residence.—This term refers to urban
or rural place of residence of the sample persons. For
the first six primary sampling units at which exami-
nations were conducted, the definitionofurbanandrural
was the same as that usedinthe 1950 census. These lo-
cations were Philadelphia, Pa., Valdosta, Ga., Akron,
Ohio, Muskegon, Mich,, Chicago, Ill., and Butler, Mo,
For the remainder of the sampling units, the 1960 census
definitions were used,

The change from 1950 to 1960 definitions is of small
consequence in the Survey since only six locations were

affected, and the major difference is the designation in
1960 of urban towns in New England and of urban town-
ships in New Jersey and Pennsylvania,

According to the 1960 definition, the urban popula-
tion comprises all persons living in (a) places of 2,500
inhabitants or more incorporated as cities, boroughs,
villages, and towns (except towns in New England, New
York, and Wisconsin); (b) the densely settled urban
fringe, whether incorporated or unincorporated, of ur-
banized areas; (c) towns in New England and townships
in New Jersey and Pennsylvania which containnoincor-
porated municipalities as subdivisions and which have
either 25,000 inhabitants or more or a population of
2,500-25,000 and a density of 1,500 persons or more
per square mile; (d) counties in States other than the
New England States, New Jersey, and Pennsylvania that
have no incorporated municipalities within their bound-
aries and have a density of 1,500 persons or more per
square mile; and (e) unincorporated places of 2,500 in-
habitants or more not included in any urban fringe. The
remaining population is classified as rural.
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