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IN THIS REPORT oave included detailed national estimates of oval
hygiene levels prvevailing in U.S. adults by age, sex, race, and othey
majoy demogvaphic characiteristics. A bvief analysis of the variation in
oral hygiene occurvring at vavious levels of education and family income
is followed by a concluding inquivy into the statistical velationship
between oval hygiene and periodonial disease.

All estimales are based on examinations conducted by the Health Exam-
ination Survey in 1960-62 on a probabilily sample of U.S. adults, aged
18-79 years, selected from the civilian population atllavge. Oral hygiene
was assessed by the Simplified Oral Hygiene Index, a method by which
the extent of debvis (soft foreign matevial loosely attached to the tooth)
and the extent of calculus (hardened foveign material firmly attached to
the tooth and sometimes called tartar) on at least one of six predesig-
nated teeth ave estimated.

Oral hygiene status was significantly related to many of the basic
varviables which dewmographically describe the U.S. population. For
example, women were found to have cleanev teeth than men, as weyve
white men and women in comparison with Negrvo adults. Oral hygiene
also was found to improve with increasing education and with incveasing
family income. On the othev hand, oval cleanliness wovsened with ad-
vancing age because of a gradual increase in the amount of calculus.

A lavge part of the difference occurving in oval hygiene by vace was
attributable to diffevences in education and income levels. Intevestingly,
this was true to a wmuch greatev extent for men than for women. Oval
hygiene was move closely associated with education, howevevr, than it
was with family income.

Trends in the oval hygiene status of U.S. adults were remarkably parallel
to trends in periodontal disease in the same population. Analysis of the
statistical relationship between the two dental conditions indicated that
variations in peviodontal disease by sex and vace weve secondayvy to
undevlying differences in oval hygiene. Among pevsons with equivalent
oval hygiene, definite but gveatly veduced tvends pevsisted inthe amount
of periodontal disease by both income and education. Age, however,
persisted throughout as a stvong and separate factor in the prevalence
and severity of periodontal disease.

SYMBOLS
Data not available-----wmecemcmrcmnmee ---
Category not applicable------c-mmcmmaeno cee
Quantity ZerQ--=-m-=mm-cmm e o e -
Quantity more than 0 but less than 0.05----- 0.0

Figure does not meet standards of
reliability or precision--------~-co-ww---




ORAL HYGIENE IN ADULTS

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

INTRODUCTION

Oral hygiene has been widely acclaimed and
endorsed as an important preventive practice
which assures better dental health. Americans
brush their teeth with aregularity and a frequency
which, by hearsay, are unmatched. Many visit
their dentists at regular intervals for removal
of hardened deposits-~calculus or tartar—which
form on teeth and cling so tightly that dislodge-
ment by tooth brushing is impossible. Over the
years an enormous outlay in both hours and
dollars is expended in a conscientious effort to
maintain oral cleanliness.

Far from misspent, the investment by all
odds is a wise one, since the importance of oral
cleanliness in preserving sound teeth and sup-
porting structures has up to a point been un-
questionably demonstrated, Contrary to popular
expectation, however, proper oral hygiene is
probably more beneficial in averting gingival and
periodontal disease than in curbing dental decay.
For example, the following Health Examination
Survey estimates of the mean number of DMF
(decayed, missing, and filled) teeth per person
give no indication that men and women with better
oral hygiene (lower index scores) have fewer
teeth attacked by decay than do other persons
(see Appendix I):

Simplified Oral Hygiene Index
Sex
0.0-| 1L.1-} 2.1-| 3.1-} 4.1~
1.0 | 2.0 | 3.0 | 4.0 | 6.0
Men, 18-34
years--~=-- 15.9] 14.3) 13.3| 12.8 | 15.1
Women, 18-34
years-~--- 17.2} 15.0f 13.9| 13.3| 13.5

The truth of the matter is that with the exception
of relatively few studies there is scant evidence
that clean teeth are more resistant to decay than
dirty ones.!»2

On the other hand, data collected by numerous
investigators have revealed that periodontal
disease increases in prevalence and severity with
increasing degrees of oral uncleanliness.?? In
one of these studies, differences in periodontal
disease between white and Negro persons were
noted only when the condition of their oral hygiene
also differed.” In another, differences inseverity
by sex were accounted for by variations in oral
hygiene, and in still another, the incidence of
gingivitis was sharply lowered by a supervised
program of oral cleanliness.® ¢

To summarize recent survey findings, perio-
dontal disease can be depicted as increasing in
prevalence and severity with age, oral uncleanli-
ness, and descending socioeconomic status, Men
are more frequently and more severely attacked
than women, and in the United States, Negroes
more than white persons. Some of the observed
variations areapparently secondary to differences
in oral hygiene, It should be noted, however, that
there were at least two instances, a difference
observed by education and another by race, that
could not fully be accounted for, suggesting that
a factor other than hygiene and age mayhave been
involved.7>?

It seems quite clear indeed.that faulty oral
hygiene not only invites the onset of periodontal
disease but causes it. Although this reasoning is
based largely on the close correlation repeatedly
established between the two conditions, evidence
of a more conclusive nature is to some extent
beside the point, In the final analysis, establish-
ing oral cleanliness and maintaining it have for
decades been mainstays in the successful treat-
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ment of periodontal disease. It is difficult to
imagine that they will ever ceasetobe so, despite
the fact that there is still much to be learned about
periodontal disease, including its precise rela-
tionship with oral hygiene.

In this report, levels of oral hygiene in the
U.S. adult population aged 18-79 years are pre-
sented by age, sex, race, and other selected de-
mographic characteristics. National estimates of
prevalence and distribution are based on examina-
tions in 1960-62 of 6,672 persons selected by
probability sampling to represent approximately
111 million adults in the civilian, noninstitutional
population. A description ofthe selection of sample
persons, a description and an assessment of the
dental examination, and an explanation ofthe pro-
cedure for deriving national estimates were pub-
lished in earlier reports of the Vifal and Health
Statistics series.10-11

Another section of the present report briefly
examines the statistical relationship betweenoral
hygiene and periodontal disease.

Each dental examination was completed under
comparable conditions by one of five dentists
carefully instructed and uniformly trainedtoper-
form a prescribed examination procedure. Qral
hygiene status was determined by the Simplified
Oral Hygiene Index (OHI-S), an abridged version
of the earlier index (OHI) developed by Greene
and Vermillion to assess oral hygiene macro-
scopically by estimating the amount of foreign
matter adhering to the teeth or,inthe abbreviated
method, adhering to selected surfaces of desig-
nated teeth.!>:1® 1In the simplified method, as it
was used by the Health Examination Survey, the
extent of oral debris and the extent of oral calculus
are measured on selected surfaces of six pre-
designated teeth, or as many of the six as there
are. The buccal of upper molars, the lingual of
lower molars, and the labial of upper and lower
central incisors are included among the assessed
surfaces, The proportion (in thirds) of total sur-
face area overlaid by debris and the proportion
overlaid by calculus are averaged and summed
to give the Simplified Oral Hygiene Index, which
ranges from a low of 0.0 (no debris, stain, or
calculus) to a maximum of 6.0 (more than two-
thirds of the examined tooth surfaces covered
with both debris and calculus). Appendix I gives
a more detailed description of the examination.

Estimates of oral hygiene levels in this re-
port are for men and women who had at least
one of the six designated teeth. Based on exami-
nations, approximately 90 million adults fulfilled
the requirement, but more than 20 million others—
mostly edentulous persons-——did not. Exclusion of
the latter resulted in a diminishing proportion of
persons éligible for oral hygiene assessment
within each older age group (fig. 1), and within
specified age ranges, proportionately fewer white
persons than Negroes and fewer women thanmen.

100
80
w
z
2 0
[14
&
w
(=]
-
=z
1w
9 40
w
o.
20 — —
o | l 1 ] 1
20 30 40 50 60 70 80
AGE IN YEARS
Figure I. Percent of persons eligible for oral
hygiene assessment, by age.
FINDINGS
Age and Sex

The estimated mean OHI-S for the nearly
90 million men and women with at least one of
the six teeth eligible for assessment was 1.5.
However, women had perceptibly cleaner teeth



than men, The same trend by sex prevailed within
each of the various age ranges, resulting in a
significantly lower mean score for women than
for men—1.3 as contrasted with 1.8 (table 1 and
fig. 2).

Table A.

Number and percent distribution

of persons, by level of Simplified Oral
Hygiene Index: United States, 1960-62

2.8

SIMPLIFIED ORAL HYGIENE INDEX

20 30 40 50 60 70 80
AGE IN YEARS
Figure 2. Average Simplified Oral Hygiene Index

for men and women, by age.

The overall distribution of oral hygiene
scores in the adult population is shown intable A.

The favorable balance of low scores in com-
parison with high scores attests the relatively
good level of oral hygiene that prevailed among
most adults. Nearly half had little or no debris
and calculus (scores of 1.0 or less), and another
quarter had so little that their scores did not
exceed 2.0. Scores greater than 3.0, indicating
serious and probably habitual neglect, were found
in only about an eighth of all persons.

As men and women grew older, their oral
hygiene slowly but steadily became worse, As a

. . ps Number of Percent
SﬁmpiziéegnSZil persons in| distri-
ye thousands bution

Total------ 88,568 100.0
0.0-1L.0-~-—=n-mm= 42,367 47.8
1.1-2.0-~~=-cmwum 21,348 24,1
2.1-3.0-----~-—- 13,367 15.1
3.1-4,0%==ncemeem 7,437 8.4
4.,1-6.0-~-mecmo—- 4,047 4.6

result, mean scores rose from a low of 1.5 and
1.2 for the youngest group of men and women,
respectively, to a high of 2.5 for men aged 65-74
years and 1.9 for women aged 75-79 years. The
gradual deterioration in oral hygiene with time
was due to a continuing accretion of calculus.
By contrast, debris loosely attached to teeth

neither increaced nor decreased mnv'lrnr’l'lv but
nelther 1ncreasged nor aecreased marxedly, nut

remained relatively constant at all ages,

Mean Simplified Debris and CalculusIndexes,
the two components whose sum is the mean Sim-
plified Oral Hygiene Index, also appear intablel.
Until age 75, debris scores for men and women
were higher than complementary calculus scores;
only in the age group 75-79 years was the reverse
true, with the oral hygiene score of the oldest
men and women more heavily weighted by calcu-
lus. Within any given age group, however, women
without fail had both less debris and less calculus
than did men.

Race

Pronounced differences in oral hygiene were
found to exist by race. The amount of both debris
and calculus measured on the teeth of Negro
adults usually exceeded the amount measured on
white adults, This observation was expressed
quantitatively by the mean OHI-S for Negro men
and women, 2.2, which was half again larger than
the corresponding score for white adults, 1.5,

Mean oral hygiene scores by age, sex, and
race are shown in table 2 and in figure 3. The
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Figure 3. Average Simplified Oral Hygiene Index
for white and Negro men and women, by age,

scores, higher at any given age for Negro than
for white men and women, generally increased
with advancing age up to 75 years. With the ex-
ception of Negro adults aged 75-79 years, men
typically had poorer oral hygiene than did women
of comparable age and race. However, because
of the small number of sample persons, the sam-
pling variability for the oldest group of adults
was quite large.

In both races, debris measurements were
trendless with changes in age. However, older
persons still had increasingly heavier deposits
of calculus. Within specified age ranges, the Sim-
plified Debris and Calculus Indexes were higher
for Negro adults than for white adults, as they
also were for men as compared with women of
the same race.

Other Demographic Variables

The prevalence and severity of many dental
conditions have been found to vary significantly
with differences in income, education, and other
demographic variables. For imstance, the Health
Examination Survey found that periodontal disease
was selectively concentrated in distinct segments
of the general U.S. adult population.’* In the fol-
lowing section, the U,S. population has againbeen
subdivided and grouped into graduated levels of
income and education; in addition, it has been
classified by specified place of residence.

After the population was grouped, any differ-
ences which appeared in oral hygiene among the
various groups, as measured by the Simplified
Oral Hygiene Index, were then observed. For ex-
ample, mean oral hygiene scores for persons at
five different levels of income were compared to
determine whether the prevailing level of oral
hygiene within one income range differed from that
within another. Allowance was made for differ-
ences in the age and sex distribution of persons
composing the various groups, since oralhygiene
has already been shown to vary importantly by
both of these characteristics.

Because of the relatively limited number of
sample persons, sampling variability for specific
age and sex groups was usually quite large. It
is for this reason that summary comparisons of
the actual and expected mean Simplified Oral
Hygiene Index by sex and race were preferred to
comparisons of mean age-specific scores.

Expected values were calculated by weighting
age- and sex-specific mean scores for the total
U.S. population by the age-sex distribution of
respective groups. Actual and expected values for
the same group may occasionally be expected to
differ by chance. But when the difference is not
statistically significant, it can generally be as-
sumed that differences between meanoral hygiene
scores for component age-sex groups fluctuated
randomly.

Income and Education

The degree of oral cleanliness maintained
by adults varied widely according to their eco-
nomic status. The poorest oral hygiene was en-



countered most frequently among persons whose
family income was lowest, and, conversely, the
best was found among persons whose income was
highest (table 3 and fig. 4). Among adults of all
races, the largest mean oral hygiene score per
person, 2.6, belonged to men whose total family
income was under $2,000 per year. As yearly in-
come increased, however, oral hygiene improved
steadily. The smallest scores, or best hygiene, in
any group of men were reported for those whose
yearly income was in excess of $9,999.

Oral hygiene was evenmore highly correlated
with education than with family income (table 4
and fig. 5). Men and women of all races who had
attended school for relatively brief periods were
more likely to tolerate larger amounts of dental
debris and calculus than were persons who had
attended school for longer periods. Men who had
completed at least 1 year in college had a low

mean OHI-S of 1.1, By contrast, the group of men
with least formal education had an oral hygiene
score nearly threefold greater, 3.0.

Within specified levels of income and educa-
tion, mean scores continued to reflect appreciable
differences in oral hygiene by sex., Without ex-
ception, Negro and white women had lower scores
than did men of comparable age and race.

Earning power in the United States isclosely
scaled to educational attainment. Better educated
persons usually earn higher salaries than men
and women who have had less schooling. Yet,
there are grounds for assuming that education and
income have essentially different implications
insofar as they pertain to dental health, Meager
funds, for instance, may sometimes deter persons
from seeking dental care, but it is not so clear
that ample income alone motivates persons to
obtain care, still less to begin more effective
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measures of oral hygiene. On the other hand,
education presumably instills deeper awareness
of the importance of good health and greater con-
versance with ways to attain it,

In figure 6, the effect of income (independent
of education) upon changes in the Simplified Oral
Hygiene Index is examined. As demonstrated,
mean scores continued to vary inversely with
family income. Adjustment for differences in edu-
cation, however, reduced the variance ofthe mean
Oral Hygiene Index attributable to income to ap-
proximately a quarter of its former value. This
indicates, as forecast, that education exercised
a stronger influence on oral hygiene than did
family income.

Race by income and Education

A significantly large part of the difference
observed in oral hygiene by race was accounted
for by differences in income and education (table
5). However, when either income or education
was kept constant, a greater reduction between
mean sScores by race resulted for men than for
women. There were no differences between the
mean Simplified Oral Hygiene Indexes of Negro
and white men with less than 5 years and with
5-8 years of schooling, and there was relatively
little for those who had completed at least 1
year of high school. Because proportionately few
Negro adults had family incomes exceeding $6,999
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per year or education beyond high school, average
scores could not be meaningfully compared at
these levels.

Place of Residence

Estimates of the mean Simplified Oral Hy-
giene Index for men and women residing in three
regions of the country were as follows:

Men Women

Northeast----------—- 1.7 1.3
South--ecememcmcc e 1.9 1.3
West mmmmmcam e eecae 1.9 1.3

The estimates did not vary widely enough to in-
dicate significant regional variation in oral hy-
giene. However, it should be noted that the three
geographic regions defined by the Health Exami-

nation Survey were extremely broad and did not
conform with any of themore familiar definitions.

Estimates of oral hygiene were alsoobtained
by place description, population size, and urban-
rural residence (tables 6-8). Without exception,
white rural residents—Dboth farm and nonfarm—
had significantly higher scores than did the white
residents of nonrural areas, Other estimates of
oral hygiene by place of residence did not vary
significantly.

ORAL HYGIENE AND PERIODONTAL
DISEASE

The exposition of findings on oral hygiene in
U.S. adults has closely followed in format a pre-
vious report which described the occurrence of
periodontal disease in the same population.!* The
format was repeated to put greater stress on the



many striking analogies existing in the two con-
ditions. These include a worsening with age of one
and an increase with age in the prevalence and
severity of the other, In addition, among persons
of the same age, poorer oral hygiene and more
periodontal disease were found in men than in
women and inNegroes than in white adults. Finally,
both oral hygiene and periodontal scores varied
inversely with educational attainment and family
income.

Oral debris and calculus have long been
regarded as, at the very least, important contrib-
uting factors within the perplexing pathologic
nexus clinically manifested as periodontal dis-
ease. The extremely high frequency with which
the two conditions occur conjointly has largely
been responsible for a growing conviction that
poor oral hygiene actually causes periodontal
disease. Findings of the present survey furnish
neither proof positive, which rarely if ever results
from an epidemiological study, nor even so much
as new evidence on the nature of the linkage
between oral hygiene and periodontal disease.
They nonetheless tellingly demonstrate the close
relationship of the dual conditions in a broadly
representative sample of U.S. adults.

In table 9, mean periodontal scores are dis-
played by age and sex within specified ranges of
the Simplified Oral Hygiene Index. Abrupt, step-
like increases in mean periodontal scores, coin-
cident with increasing levels of the Simplified
Oral Hygiene Index, affirm the strongassociation
between oral hygiene and periodontal disease.
For instance, white men whose indexranged from
0.0 through 1.0 had a mean periodontal score of
only 0.37, whereas those with indexes greater
than 4.0 had a mean periodontal score of 4.20,
Equally large gradients were obtained for both
men and women regardless of their race.

The contents of table 9 suggestatoncean un-
derlying explanation for variations in periodontal
disease contingent upon sex and race. With the
Simplified Oral Hygiene Index constant, signifi-
cant differences in the mean Periodontal Index
by sex and by race disappear. To put it briefly,
as long as men and women of the same age (either
white or Negro)had the same level oforal hygiene,
they also had the same level of periodontal dis-
ease, Furthermore, almost all of the variation in
periodontal disease associated with income and
education was accounted for by oral hygiene

(tables 10and 11). Although it is perhaps simplistic
to ascribe to oral debris and calculus the role of
causal agent, periodontal disease in U.S. adults
has behaved statistically as though it were a func-
tion of oral hygiene,

Age, on the other hand, apparently was in-
dependently correlated with periodontal disease,
for, unlike variations by sex and race, variations
occurring with age did not correspond with differ-
ences in oral hygiene, For example, the Perio-~
dontal Index for older persons was significantly
higher than that for younger persons who had an
equivalent level of oral cleanliness (fig. 7).

Debris and calculus, the components of poor
oral hygiene, were both highly correlated with
periodontal disease. Holding the former or the
latter constant greatly narrowed the margin of
difference between the mean Periodontal Indexes
by sex and race (table 9). Residual differences
were greater, however, when the Simplified De-
bris Index was constant, indicating a higher cor-
relation between calculus and periodontal disease
than between debris and periodontal disease.

Analysis of the several interrelated factors
in oral hygiene and periodontal disease is compli-
cated by the more chronic nature of calculus and
destructive periodontal disease, both of which
become increasingly severe with age compared
with the more acute and often transitory nature
of debris and gingivitis. As expected, the two
component indexes, as well as the composite
Simplified Oral Hygiene Index, were more sen-
sitively associated with periodontal disease in
younger adults than in older ones.

The relationship of oral hygiene and destruc-
tive periodontal disease can be examined first-
hand by considering the percent of persons with
periodontal pockets while at the same time con-
trolling for both debris and calculus. People ac-
cordingly were placed into one of nine groups
which ranged in order from a low for both debris
and calculus to a high for both conditions. The
percent of persons in each group actually having
periodontal pockets and the percent expected to
have them, by dint of their age-sex composition,
were computed, As the last step, differences
between actual and expected values were obtained.

In table 12 it will be noted thatthe percent of
persons with advanced disease increased in re-
lation to expected or average values when the
Simplified Calculus Index increased and debris



7.0— o —_
MEN WOMEN
8.0— —_ 5 —
§a
g s &
5.0 | e““‘l|||‘lllllllll == nE .... ... ]
S H 3
x & 2 S A
1w & = %, 4.1-60 S a
a S 3 & %, S
g & H o “, '
z & 41-6.0 H I N
E 40— & . H —_1— o o g™ l" i —
oo & Ty -E & &
§ o ".0 .n..... ans 2, . "9‘ i I
=) S & g oo, &
= & & H o o, &
& 30— #s 0" H —— 0'. %% 0" I i
0. . & e 31-4.0 74 ..0 b
§ e & & 31-40 Y,
z s o* o I R
h T e oo * 4 s
i o e o~ A \N I
«* = o
20— 20-3.0 et ~ o S20-30 Y —
’4--.-_—-‘ ‘.0 ‘f‘ .
»* o o —_— Y
’ Cd ey 1)
-~ e el Jd “
Ol— » 1 _—
1.0 .
0.0 | |
20 30 40 50 60 70 80
AGE IN YEARS AGE IN YEARS
Figure 7. Mean Periodontal

Index for men and women, by age and by spacified levels of the Simplified

Oral Hyaiene Index.

was constant, and also when the reverse conditions
prevailed. The smallest percent of persons with
periodontal pockets was in the group whose debris
and calculus scores were lowest; the largest per-
cent was in the group with highest debris and
calculus scores. Thus, both debris and calculus

appeared to exert an independent influence upon
destructive periodontal disease,

SUMMARY

In spite of wide acceptance as an essential
safeguard for lasting dental health, oral hygiene
was gravely neglected by a multitude of U.S,
adults, While it is true that men and women on

the whole observed a fairly good level of oral
cleanliness, more than one out of four had sub~
standard levels ranging from barely adequate to
injuriously poor.

National estimates of oral hygiene are based
on the examination in 1960-62 of a probability
sample of 6,672 persons from the civilian, non-
institutional population 18-79 years of age. Oral
hygiene was assessed by the Simplified Oral Hy-
giene Index, a method requiring the presence of
at least one of six predesignated teeth.

Healthier levels of oral hygiene were found
in women than in men. As a result, the mean
Simplified Oral Hygiene Index, which ranges from
a low of 0.0 (no debris, calculus, or stain present)



to a high of 6.0 (more than two-thirds of the ex-
amined tooth surfaces covered by both debris and
calculus), was estimated to be 1.3 for women and

1 2 far men Recance nfa slaw hut sready accumil-
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lation of calculus, oral hygiene in both men and
women became progressively worse with advanc-
ing age. By contrast, the quantity of debris showed
no appreciable trend with age, but stayed com-
paratively constant.

Relatively large differences in oral hygiene
were found by race. The mean oral hygiene score
for Negro men and women was 2.2, an estimate
which was half again higher than the correspond-
ing score for white adults (1.5). Moreover, mean
scores at any given age were higher for Negro
adults than for white men and women.

Oral hygiene also varied markedly by levels
of family income and education. Poorer oral hy-
giene was found more often among persons with
low income rather than high and among persons
who had less education. Oral hygiene, however,

Much of the difference observed in oral hy-
giene by race was attributed to corresponding

differences in family income and education. With
either variable constant, however  differences by

race were more sharply reduced for men than
they were for women.

The oral hygiene status of white adults re-
siding in rural areas was decidedly lessadequate
than that of white urban dwellers. Variation by
other specified places of residence and by region
was negligible.

Many demographic variations in the distri-
bution of periodontal disease were resolved in full
or in large measure by analysis of the relation-
ship between oral hygiene and periodontal dis-
ease, Among persons with equivalent levels of
oral hygiene, periodontal disease continued to
show slight but consistent trends with education
and family income, but trends by sex and race
were no longer apparent. Age, on the other hand,
persisted as a strong and separate factor in the

al A writh T
was more closely associated with education than prevalence and severity of periodontal disease.
with income,
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Table 1. Average Simplified Oral Hygiene, Debris, and Calculus Indexes for men and women, by age:

United States, 1960-62

Simg]}aified Simplified | Simplified
Sex and age Hveiene Debris Calculus
zgdex Index Index
Both sexes
Total, 18-79 yearS§=rmr---rm-cmcccm e e 1.5 0.9 0.6
Men
Total, 18-79 years=--------mccam e emes 1.8 1.1 0.7
18-24 year§---m--mmm e e e 1.5 1.1 0.4
25-34 years=c-- - s e mmmemc e - 1.6 1.0 0.6
35-44 years--mm-mmmmmm e e e e e 1.7 1.0 0.7
45-54 yearS-=mmm e o et e e e e cmmmmen e 1.9 1.1 0.8
55-64 yearS=-mm=r - e e 2.1 1.2 0.9
6574 yearS=c--mccmma e e m e mme o 2.5 1.4 1.1
75=79 yearS====m = o e e 2.2 1.0 1.2
Women
Total, 18-79 years=e--c--c--ccccmm e mmccemee e 1.3 0.8 0.5
18-24 yearS-—=----- -t e e e oo mmmm o 1.2 0.9 0.3
25-34 yearS==--c-- - mme e e e emcee e meemao e 1.2 0.8 0.4
35-44 yearSmemmmc oo e e e m e e m e 1.2 0.8 0.5
45-54 yearS=-mmm oo e e e e 1.5 0.8 0.7
55-64 yeArSmm==mmm o m e e e nee e me e 1.6 0.9 0.7
65-74 years=------mm o e 1.6 0.9 0.7
75-79 yearS--sm-e e e e e cemmmm—aee o 1.9 0.9 1.0
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Table 2. Average Simplified Oral Hygiene, Debris, and Calculus Indexes for white and Negro men
and women, by age: United States, 1960-62
Simplified Oral Simplified Simplified
Hygiene Index Debris Index Calculus Index
Sex and age
White Negro White Negro White Negro
Both sexes
Total, 18-79 years--~==w~=u-- 1.5 2.2 0.9 1.2 0.6 1.0
Men
Total, 18-79 years----c--a-w- 1.7 2.4 1.0 1.3 0.7 1.1
18-24 yearSwe=m=m-mcmccrmmnmc e 1.5 2.0 1.1 1.3 0.4 0.7
25-34 yearsm----emem—c e 1.6 2.0 1.0 1.1 0.6 0.9
35-44 yearsmmm-w-semmmme e c—am- 1.7 2.5 1.0 1.3 0.7 1.2
45-54 yearS------memmmce e 1.9 2.6 1.1 1.4 0.8 1.2
55-64 yearse=----cememeeommec - 1.9 2.8 1.1 1.5 0.8 1.3
65-74 years—===emocemecmme e amene 2.5 3.3 1.4 1.6 1.1 1.7
75-79 years=-mmmmmmemc——memcna— - 2.1 2.7 1.0 0.9 1.1 1.8
Women
Total, 18-79 years-=e-cecmn=- 1.3 2.0 0.8 1.1 0.5 0.9
18-24 years==-=w--mermemeeee e 1.1 1.8 0.8 1.1 0.3 0.7
25-34 yearS---—-mc-m—mommeccmmcaaoe 1.1 1.9 0.7 1.1 0.4 0.8
35-44 yearS=em-cemmeccccmmmanccnane 1.1 1.8 0.7 1.0 0.4 0.8
45-54 years==---ecmmcemmmcmeneeen 1.4 2.3 0.8 1.1 0.6 1.2
55-64 years----=meccacceemmmco e 1.4 2.7 0.8 1.3 0.6 1.4
65-74 yearse—=----mecoemmmeme e 1.6 2.3 0.9 1.2 0.7 1.1
75-79 years-----wm-mmcecccccnonenn= 1.5 4.6 0.7 2.3 0.8 2.3
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Table 3. Actual and expected average Simplified Oral Hygiene

and family income: United States, 1960-62

Index for men and women, by race

Men Women
Race and income
Actual | Expected | Difference | Actual | Expected | Difference
All races
Under $2,000--------n---commmmncanmm 2.6 1.9 0.7 1.9 1.4 0.5
$2,000-83,999 - mmmmmm e e o 2,2 1.8 0.4 1.6 1.3 0.3
$4,000-$6,999 -~ wmmmom e 1.8 1.8 0.0 1.2 1.3 -0.1
$7,000-89,999 - -ccmcmmmm e 1.5 1.8 -0.3 1.1 1.3 -0.2
$10,000 and over-------meecmcmnme—nao 1.2 1.8 -0.6 0.9 1.4 ~0.5
Unknowne=-==---emo-cmmmm e e 2,1 1.8 0.3 1.5 1.4 0.1
White
Under $2,000--cmmocmemam e 2.5 1.8 0.7 1.5 1.3 0.2
$2,000-83,999- - m e 2,1 1.7 0.4 1.6 1.2 0.4
$4,000-56,999~-—c-mmmomeme e 1.8 1.7 0.1 1.2 1.2 0.0
$7,000-89,999 -~ mmm e 1.4 1.7 -0.3 1.1 1.2 -0.1
$10,000 and over--«----=c--mmmeam--- 1.1 1.8 -0.7 0.9 1.2 -0.3
UnKnown=-======mm--meem e —mmm e e 2.1 1.8 0.3 1.4 1.3 0.1
Negro
Under $2,000---------cmommmmmmemmom e 2,7 2.5 0.2 2.4 2.1 0.3
$2,000-53,999-m-cmmmcmmmmm e e 2.3 2.5 -0.2 1.8 2,0 -0.2
$4,000-56,999=-----cmmmmm e 2.4 2,3 0.1 1.6 1.9 -0.3
$7,000-59,999=-c-cmemmmm e 2.3 2,3 0.0 L.4 1.9 -0.5
$10,000 and over----esmc-cmecmme————— 2.2 2.4 -0.2 1.2 1.8 -0.6
Unknown-===—=wmee-meeeene e e e e e 2.1 2.5 -0.4 2.3 2.0 0.3

NOTE: Computation of expected values explained in Appendix II.
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Table 4. Actual and expected average Simplified Oral Hygiene Index for men and women, by race and

education: United States, 1960-62

Men Women
Race and education
Actual | Expected |Difference | Actual | Expected| Difference
Under 5 yearSewmecemecccsemsemcconma- 3.0 2,0 1.0 2.4 1.4 1.0
5-8 yeadrSemmmewmecenmcemaneceme—a—— 2.4 1.9 0.5 1.8 1.4 0.4
9-12 yearsS—eec-mmesmccccmcamamnmca e 1.7 1.8 -0.1 1.3 1.3 0.0
13 years and over~emeeeccromcecacccon= 1.1 1.8 -0.7 0.8 1.3 -0,5
Under 5 yearSee-eescacccseccmneanean 3.1 1.9 1.2 2,3 1.3 1.0
5-8 years~mmmemesccmmcmnccece e ———n—— 2.4 1.8 0.6 1.7 1.3 0.4
9-12 years---ce-mcmnececcmmemcana———~ 1.7 1.7 0.0 1.2 1.2 0.0
13 years and over-=e-emescecoceeacca- 1.1 1.7 -0.6 0.8 1.2 -0.4
Under 5 yearSeecermemeccccraaccnraaana 3.1 2.7 0.4 2.6 2.3 0.3
5-8 years--me=meccccanan 2,4 2,5 -0.1 2.3 2,1 0.2
9-12 years---emcmmecn= 2,1 2,3 -0.2 1.9 1.9 0.0
13 years and over 2.8 2.4 0.4 1.1 2.0 -0.9

NOTE: Computation of expected values explained in Appendix II.

Table 5. Mean Simplified Oral Hygiene Index for white and Negro men and women, by family income

and education: United States, 1960-62

Men Women
Family income and education
Whitel Negro White! Negro
Family income
Under $2,000-mcemccmcccrcrcccacccccm e mm ;e cc— e e ———— 2.6 2.7 1.6 2.4
$2,000-$3,999~mmccmmacmmncemmmmc e m e n e mm e e e —— 2,1 2.3 1.6 1.8
$4,000-86,999-mr-mcncemmam e mcme e mmencmca e — e ——— 1,7 2,4 1.2 1.6
Education
Under 5 years--==ee==- memesemammsmcemcamesace—e— e ——— 3.1 3.1 2.3 2,6
5-8 yearSesmsmrmereccmrmaannecencnc e sem e cc e e e ——————— 2.4 2.4 1.7 2.3
9-12 yearSerecmcememmcmemmencneaa~ eeeeemceeseeccnn————— 1.7 2,1 1.2 1.9
iyalue for white population adjusted to be comparable with value for Negro population. Compu-

tation explained in Appendix II.
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Table 6. Actual and expected

and place description: United States, 1960-62

average Simplified Oral Hygiene Index for men and women, by race

Race and place description

Men

Women

Actual

Expected

Difference

Actual

Expected

Difference

All races

SMSA-in central city----------m-----
SMSA-outside central city=-~-=--~--=~
Urban not SMSA--rewmeacmmccac e acemm
Rural farme~---m--ccocmcmm e
Rural nonfarme--==-ccmomcscccmaraccu-

White

SMSA-in central city-------=--m-o-=-==
SMSA-outside central city-----------
Urban not SMSA------ccccmmcmcme-=
Rural farme---c-cccmmaccmmnaccnc e
Rural nonfarm----=-==ccccccmmmmmaaa=

Negro

SMSA-in central city---------aeo----
SMSA-outside central city----=-=~-=~
Urban not SMSA----=cemeccccrmanm—anen
Rural farme=---commmecmm e
Rural nonfarm--==-r-ceeecmcccnnm————

NOTE:

Table 7.

Actual and expected average

Computation of expected values explained in Appendix II.

Simplified Oral Hygiene Index for men and women, by race
and urban-rural residence: United States, 1960-62

Men Women
Race and urban-rural residence
Actual | Expected | Difference | Actual | Expected | Difference
All races
Urbane=-=-c=cccmc e e ccmdme e 1.7 1.8 -0.1 1.3 1.3 0.0
RUrgl--eeeremeeenccccccmccmc—c—————— 2.0 1.8 0.2 1.4 1.3 0.1
White
Urban---=-cmcreccmccnmc e cr e 1.7 1.7 0.0 1.2 1.2 0.0
RUrale-—-cememe—ccccmmccaccmccema——— 1.9 1.7 0.2 1.3 1.2 0.1
Negro
Urbane-=c-cmsrmcc e cce v e c e a m — - 2.4 2,4 0.0 1.9 2.0 -0.1
RUral-e--eemeeem—cmcceccamcm———————— 2.6 2.5 0.1 2.3 2.1 0.2
NOTE: Computation of expected values explained in Appendix II.
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Table 8.

lation-size group: United States, 1960-62

Actual and expected Simplified Oral Hygiene Index for men and women, by race and popu-

Men Women
Race and population-size group
Actual | Expected | Difference | Actual | Expected | Difference
All races

Giant metropolitan areds-evemeccee-= 1.7 1.8 -0.1 1.3 1.4 -0.1
Other very large metropolitan areas- 1.7 1.8 -0.1 1.4 1.3 0.1

Other standard metropolitan
statistical areas=--w-ececmcmnraaao 1.7 1.8 -0.1 1.2 1.3 -0.1
Other urban areas-=wevmcewccecacaaa- 1.9 1.8 0.1 1.3 1.3 0.0
Rural areas--eemermc-ecccmccemnnonnan 2,1 1.8 0.3 1.6 1.3 0.3

White

Giant metropolitan areas-----=-c-c-- 1.7 1.8 -0.1 1.3 1.3 0.0
Other very large metropolitan areas- 1.7 1.7 0.0 1.3 1.2 0.1

Other standard metropolitan
statistical areag~wee-ccmacmccaaaan 1.6 1.7 -0.1 1.1 1.2 ~0.1
Other urban arease-=emceeccceecnaoeaa- 1.8 1.7 0.1 1.2 1.2 0.0
Rural areaS—=sececcccn= e ememee————— 2,0 1.7 0.3 1.4 1.2 0.2

Negro

Giant metropolitan areas-e-=e=ec==-- 2.3 2.3 0.0 1.6 2.0 -0.4
Other very large metropolitan areas- 2.1 2.3 -0.2 2.3 2.0 \; 0.3

Other standard metropolitan
statistical areas—weermscemecccnoen 2,5 2.5 0.0 2.1 2,1 0.0
Other urban areag~~=eme-mccmeccmacen=n 2,6 2.5 0.1 2.0 2,0 0.0
Rural areas-ee=mewmse-erccacamecasaao- 2.5 2.5 0.0 2.4 2.1 0.3

Note: Computation of expected values explained in Appendix II.
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Table 9. Average Periodontal Index for white and Negro men and women, by Simplified Oral Hygiene,
Debris, and Calculus Indexes: United States, 1960-62

Men Women
Index levels
White Negro White Negro
Simplified Oral Hygiene Index
TOtalmemmcem e eme e meesccemme et mamn e — e 1.21 1.77 0.81 1.41
Adjusted totallemmcccmcemac e ———— 1.79 1.77 1.42 1.41
0,0=1,0-mcmmemm e mcmccnmeemeccmceneemeemm e mm e 0.37 0.23 0.31 0.25
1el=2,0mmmmemm e e nm e a— e e e e ————— 0.98 1.04 0.91 1.11
261=3,0mmmcmmm o e e e cmcm oo 1.65 1.55 1.68 1,71
3eleb Qo e crnr e e e nc e e 2,99 2.96 2.85 2.48
R e L i 4.20 4.36 4.21 4,28
Debris Index
Adjusted totallecmmec oo canm 1.50 1.77 1,11 1.41
040=1,0=mcmemccm e m e mermcm e mnr e e 0.65 0.89 0.54 0.80
1ele2,0rmmcmc e ccccmcanc e ne e rccccm e 1.89 2.25 1.63 1.92
P20 S TN 4 RS U S U 3.38 3.52 2.89 3.49
Calculus Index

Adjusted total emmmmmmmm— oo mc e cemccamm——ean 1.65 1,77 1.27 1.41

L 4 T L 0.67 0.92 0.51 0.83
S S S payu S U S 2.19 2,20 2,03 1,91
2,13, 0~~mm e mcmceeeccccmcmmeccscmcmcmmccamcco—mama—e 3.93 3.92 3.89 3.70
1yalue for white population adjusted to be comparable with value for Negro population. Compu-~

tation explained in Appendix II.
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Table 10. Differences

between actual and expected levels

of the average Periodontal Index for

men and women, by family income and Simplified Oral Hygiene Index: United States, 1960-62

Family income

Simplified Oral Hygiene Index
Under $2,000- $4,000- $7,000~ $10,000
$2,000 |$3,999 |%6,999 |$9.999 |and over | Unknown
Men Differences
Totaleeemmmemsccncnmeeencan——— 0.55 0,22 0.05 -0.30 -0,59 0.28
Adjusted totaleseweccecmcccnenc- 0.06 -0.03 0.06 -0.02 -0,03 0.05
0.0-1,0m=cnn- cmmmmmemm—————— ——— 0.13 -0.03 0.02 -0,05 -0,01 0.06
1.1-2,0mmcmeccmcccmemcamee e —————- 0.01 0.07 0.00 -0.01 -0.19 0.18
2,1-3,0wmeumevmccmmme— e m——m———— e 0.08 -0.33 0.22 0.09 -0.20 0.00
3,14, 0mrmunm cemmmmee—meemmem—————— -0.29 0.00 0.30 -0.37 -0.06 0.26
4,1-6,0m-mccemmmmrmrcram—a——————— 0.06 0.28 -0.18 0.50 1.03 -0.78
Women.
Totaloeeomocmmmccmcmcmcmc——ne 0.43 0.25 -0.06 -0.25 -0,40 0.10
Adjusted total--meeececau= —m———— 0.04 0.10 0.01 -0.13 -0.17 -0.01
0.0-1,0cccecmrmcmmecmncamamcmman——— -0.02 0.12 0.03 -0.03 -0.08 -0.06
1,1-2,0-ccmrccmmccmececc et ——————— 0.05 0.18 -0.03 -0.23 -0.07 0.09
2,1-3,0~cmmcmcmcccncccmacnmmcccccnas 0.10 0.03 0.08 -0.22 -0.21 -0.10
3,14, 0rmmemcaccccrmmcmaccnnecn—aa—— -0,30 -0,16 0.48 -0.10 -0,17 0.17
4,1u6,0cmmmmcmcc e ec e 0.88 0.20 -0.98 -0.34 -1.48 -0.08

NOTE: Computation of adjusted values explained in Appendix II.
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Table 11.

Difference between actual and expected levels of the average Periodontal Index for men:

and women, by education and Simplified Oral Hygiene Index: United States, 1960-62

Education
Simplified Oral Hygiene Index
Under 5 5-8 9-12 13 years
years years years and over
Men Differences
TOtaLlm = mmm e o e e 0.96 0.38 -0.06 -0.52
Adjusted total----cemmcm e e 0.10 0.10 ~0.04 -0.06
0.0-Ll. 0~ oo e e e e e 0.16 0.21 -0.04 -0.03
1, 1-2, 0 e e e e -0.01 -0.03 0.04 -0.13
YA et et -0.04 0.06 -0.09 0.15
K R e e e L P L 0.32 -0.03 -0.21 0.32
L R I e e T 0.05 0.09 0.04 -1.15
Women

Totalemmm e o m oo e e e e e 0.64 0.28 -0.01 -0.47
Adjusted totale---ecemm oo 0.24 0.00 0.05 ~-0.12
0.0-1.0m e e e 0.58 0.03 0.02 -0,11
L (et e -0.07 -0.09 0.11 -0.28
2,13, 0m e e e -0.50 0.17 -0.05 0.11
K N e R e E L e 0.02 0.04 0.15 -0.40
L I e R et T 1,08 -0.47 0.12 0.36

NOTE: Computation of adjusted values explained in Appendix II.

Table 12, Differences between actual and expected percent of men and women with periodontal

pockets, by Simplified Debris and Calculus Indexes: United States, 1960-62

Debris Index for men Debris Index for women
Calculus Index
0.0-1.0 [1.1-2.0 |2.1-3.0 | 0.0-1.0{ 1.1-2.0 2,1-3.0
Difference in percent with pockets

0.0-1.0mccemmcrcm e mr e e -1.5 -0.1 1.2 -1.1 0.7 2.7
1.1-2,0~mccmmem e e 0.1 2.9 4.0 1.4 2.9 5.7
2.1=3.0--mmm e - 1.3 4.3 4.7 4,9 5.8 5.9

NOTE: Adjusted expected values explained in Appendix II.
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APPENDIX |

THE DENTAL EXAMINATION

The Health Examination Survey was intended, atits
inception asitistoday, to gather comparable information
on the health status of the U.S. population. In keeping
with this goal, its dental examination procedure is rigidly
standardized so that several examiners canobtain their
findings ona more uniform basis than would otherwise be
possible. The examination includes observation of the
condition of each tooth—whether, for instance, it is
decayed, filled, or missing—as well as so-called index
assessment of oral hygiene and periodontal disease.
Each examination is completed by one of five different
dentists who use a mouth mirror and explorer.

Early in this report the mean numbers of decayed,
missing, and filled (DMF) teeth per person for men and
women 18-34 years old are cited, at various levels of
oral hygiene, as a measure of the attack rate of dental
decay. For anyone at any age, DMF teeth can be defined
as the sum total of permanent teeth that are decayed,
filled, and missing or indicated for extraction. In
younger adults, who lose relatively few teeth because
of periodontal disease, each DMF tooth is a count of at
least one previous incident of decay. Thus, DMF teeth
collectively are a measure of the accrued toll of dental
decay in the permanent dentition of younger men and
women.

It should also be noted that DMF counts in this
report are based on 32 teeth, including third molars.
Since unerupted third molars are not identified, they
are included, along with extracted molars, in counts
of missing teeth. This procedure results in over-
estimates of DMF counts as a measure of the impact
of dental disease, especially for younger adults, many
of whom have unerupted third molars.

Descriptions of the Simplified Oral Hygiene Index
and the Periodontal Index follow.

SIMPLIFIED ORAL HYGIENE INDEX (OHI-S)

Selected surfaces of six teeth are used in making
this estimation of oral hygiene status. For the purposes
of this examination, each surface that is used, buccal
or lingual, is considered to encompass half of the
circumference of the tooth. The buccal surface of a
molar, for example, is considered to include half of
the mesial surface and half of the distal,

The posterior teeth used for the assessment are the
first fully erupted teeth distal to the bicuspid area on
each side of each arch. In most cases this will be a
first molar, but in others it may be a second or third
molar. The buccal surfaces of upper molars and the
lingual of lowers are examined. In the anterior portion
of the mouth, the labial surfaces of the upper right
central incisor and the lower left central incisor are
examined. When one or both of these teethare missing,
the adjacent central incisor is substituted.

Examining for Oral Debris

The surface area covered by debris is estimated
by running a number five explorer along the surface
being examined and noting the occlusal or incisal
extent of the debris as it is removed from the tooth
surface and adheres to the explorer.

Scoring:
0 - No debris or stain present.
1 - (a) Soft debris covering not more than the
gingival third of the tooth surface, or
(b) the presence of the extrinsic stains without
debris regardless of surface area covered.
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2 -

3 -

Soft debris covering more than one-third but
not more than two-thirds of the exposed tooth
surface.

Soft debris covering more than two-thirds of
the exposed tooth surface.

Examining for Oral Calculus

A number five explorer is also used to estimate
surface area covered by supragingival calculus and to
probe for subgingival calculus,

Scoring:

0 - No calculus present.

1 - Supragingival calculus covering notmore than
one-third of the exposed tooth surface.

2 - Supragingival calculus covering more than
one-third but not more than two-thirds of the
exposed tooth surface, and/or the presence of
individual flecks of subgingival calculus
around the cervical portion of the tooth.

3 - Supragingival calculus covering more than

two-thirds of exposed tooth surface and/or a
continuous heavy band of subgingival calculus
around the cervical portion of the tooth.

Calculating the Index
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The debris scores are totaled and divided by the
number of surfaces scored to obtain the Simplified
Debris Index. The Simplified Calculus Index is deter-

mined similarly. The debris and calculus scores are
then added to give the Simplified Oral Hygiene Index.

PERIODONTAL INDEX (PD

A periodontal score is recorded for each tooth in
the mouth, and the arithmetic average of all scores is
the individual's Periodontal Index.

Scoring:

0 -

-000

Negative. There is neither overt inflammation
in the investing tissues nor loss of function due
to destruction of supporting tissues.

Mild gingivitis. There is an overt area of
inflammation in the free gingivae, but this
area does not circumscribe the tooth.
Gingivitis. Inflammation completely circum-
scribes the tooth, but there is no apparent
break in the epithelial attachment.

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

Advanced destruction with loss of masticatory
function. The tooth may be loose; may have
drifted; may sound dull on percussion with a
metallic instrument; may bedepressibleinits
socket.



APPENDIX I

STATISTICAL NOTES

The Survey Design

The first cycle of the Health Examination Survey
employed a highly stratified multistage probability
design in which a sample of the civilian, noninstitutional
population of the conterminous United States 18-79 years
of age was selected. At the first stage, a sample of
42 primary sampling units (PSU's) was drawn from
among the 1,900 geographic units into which the United
States was divided. Random selection was controlled
within regional and size-of-urban-place strata into
which the units were classified. As used here a PSU is
a standard metropolitan statistical area or one tothree
contiguous counties. Later stages result in the random
selection of clusters of typically about four persons from
a neighborhood within the PSU, The total sample
included some 7,700 persons in 29 different States. The
detailed structure of the design and the conduct of the
Survey have been described in previous reports,!™13

Reliability

The methodological strength of the Survey derives
especially from its use of scientific probability sampling
techniques and highly standardized and closely con-
trolled measuremént processes. This does not implv that
statistics from the Survey are exact or without error.
Data from the Survey are imperfect for three major
reasons: (1) results are subject to sampling error,
(2) the actual conduct of a survey never agrees
perfectly with the design, and (3) the measurement
processes themselves are inexact eventhough standard-
ized and controlled.

The first-stage evaluation of the Survey was re-
ported in reference 15, which dealt principally with
an analysis of the faithfulness with which the sampling
design was carried out. This study notes that out
of the 7,700 sample persons the 6,670 who were
examined—a response rate of over 86 percent—gave
evidence that they were a highly representative sample
of the civilian, noninstitutional population of the United
States. Imputation of nonrespondents was accomplished
by attributing to nonexamined persons the characteris-
tics of comparable examined persons as described in
reference 15. The specific procedure used amounted
to inflating the sampling weight for each examined

person in order to compensate for sample persons at
that stand of the same age-sex group who were not
examined.

It is impossible to be certain that the Oral Hygiene
Index is the same in the examined and the nonexamined
groups. There were 6,672 persons who came in for
examination. Of these, 19 did not receive a dental
examination, Another 1,170 did not receive an oral
hygiene score because they were edentulous, and 101
did not receive a score for other reasons. Thus a total
of 5,382 persons received oral hygiene scores. The
distribution of these persons by age and sex is given
in table 1.

Sampling and Measurement Error

In the present report, reference has been made to
efforts to minimize bias and variability of the measure-
ment techniques.

The probability design of the Survey makes possible
the calculation of sampling errors. Traditionally the
role of the sampling error has been the determination
of how imprecise the survey results may be because
they come from asample rather than from the measure-
ment of all elements in the universe.

The estimation of sampling errors for a study of
the type of the Health Examination Survey is difficult
for at least three reasons: (1) measurement error
and "pure'" sampling error are confounded in the
data—it is not easy to find a procedure which will
either completely include both or treat one or the other
separately, (2) the survey design and estimation pro-
cedure are complex and, accordingly, require com-
putationally involved techniques for the calculation of
variances, and (3) from the survey are coming thousands
of statistics, many for subclasses of the population for
which there are a small number of sample cases.
Estimates of sampling error are obtained from the
sample data and are themselves subject to sampling
error when the number of cases in a cell is small or,
even occasionally, when the number of cases is sub-
stantial,

Estimates of approximate sampling variability for
selected statistics used in this report are presented
in tablesIlandlIll, These estimates have been prepared
by a replication technique which yields overall varia-
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bility 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
estimate for any statistic may be considered the range
within 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 confidence.

Expected Values

In tables 3. 4,and 6-8, the actual mean Simplified
Oral Hygiene Index for each ofthe selected demographic
variables is compared with the expected. The compu-
tation of expected rates was done as follows:

Suppose that in a subgroup the Health Exam-
ination Survey estimates that there are N, persons

in the ith
N, =N).

1

age-sex-race group (;=1.2 ...42, sum of

Suppose the Health Examination Survey estimates
that the mean Simplified Oral Hygiene Index

. th
prevalence rate for the United States in the i
age-sex-race group is X;. Then the expected

Oral Hygiene Index subgroup is
LN x
N i ] 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 not be true,
The specified region may have higher values for
younger persons and lower values for older persons
than are found in other regions.Inthatcase, an average
comparison will obliterate one or both of these differ-
entials. A similar remark may be made with respect
to values computed for all races together, since
relationships found in one race may not be found in
another. Inarriving at the general conclusions expressed
in the text an effort was made to consider all the
specific data, including data not presented in this
report, but it must be recognized that balancing such
evidence is a qualitative exercise rather than a quan-
titative one. The standard error of the difference
between an actual and expected value may be approxi-
mated by the standard error of the actual value (table
11I).

Aside from tables 3, 4, and 6-8, expected values
are computed for figure 6. The computation of D,
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the mean deviation adjusted for education of the
Simplified Oral Hygiene Index for sex-income group
k was done as follows:

Let X, be the estimated mean Simplified Oral
Hygiene Index for persons in sex-income group

k who are in the ith age group and the jth education
group. Let ny, be the estimated number of people

in that group.

Za X
Let x;; = -=—0—
! Zny;

Let nj = Zin”k

Then 2 njdy
Dy=——5— where
ik
?”ijk (Xiik_ Xij)
g, - —
t ik
Computation of expected values for table 12 are
done as follows:
Suppose a person belongs to class C;; (calculus

class 7, debris class j)andtoage-sex group k. Then
it is expected that the probability of his having a
periodontal pocket is indicated by the proportionof
persons having pockets in his age-sexgroup (X,).1f

there are n iji persons of age and sex k in class C,.j,

the expected value for class C;; is

2; iy, X,

Z n
K ilk

The difference tabulated in table 12 for class Cy is

the actual value minus the expected value for that
class.

Adjusted Valyes

In table 5, the oral hygiene scores for white
persons in a specified income or education group
were adjusted to the age distribution of the Negroes
in the same group. The adjusted mean score for white

. th . .
persons in the & sex-income or education group was
computed as follows:

Let x, be the estimated mean OHI-S for white

1k

persons in the sex-income group or sex-education
group k who are in the age group 1.



Let n, be the number of Negro persoms in that
group.

A
Then X, =Z x, n;, where ? n, =

e

In table 9, the total Periodontal Index (PI) score
for white persons was adjusted to the distribution of
Negroes with the specified OHI-S debris or calculus

levels.

The adjusted total of mean PI for white persons,
X, was computed as follows:

Let X, be the estimated mean PI for white persons

of one sex with an OHI-S (or debris or calculus)

score K.
Let n, be the number of Negro persons in that
group.,
ThenX= Z x, n, where n =% n,
K
n

In tables 10 and 11 the adjusted difference between
actual and expected Pl scores for persons in specific
income or education groups was obtained by weighting
the differences between actual and expected levels of
PI in the specific income or education group by the
overall percent of persons with specified OHI-S levels.
The expected value for each specific group was computed
by the method described above. The adjusted difference
between actual and expected PI scores for a specific
income or education group, D, was computed as follows:

Let d,, be the difference between actual and

expected PI scores for a specific income or
education group 7 with QHI-S level k,

Let n,be the number of people with OHI-S level

k.

where n=Zn

A
'I‘henDi =zkdlknk =

n
Small Numbers

In some tables magnitudes are shown for cells for
which the 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 no
meaning in itself except to indicate that the true
quantity is small. Such numbers, if shown, have been
included to comvey an impression of the overall story
of the table.

Tests of Significance

Tests of significance for demographic variables
were performed in two ways, The first was to determine
if the difference between the actual and expected value
was greater than 2 times its standard error. For
example, for men with incomes of less than $2,000 the
actual score was 0.7 higher than the expected score
and the standard error was 0.1. Since the difference
was 7 times its standard error, it may be deemed
statistically significant.

The second method was to examine the age-specific
differences (not published) between the prevalence for
the specified group and the prevalence for all persons.
Thus, when classified by population size, men from
rural areas had a mean oral hygiene score which was
greater than the overall mean score for all six age
groups under 75 years, The probability of such an occur-
rence is 0.06, and the difference is considered statisti-
cally significant. In this instance, the difference between
the actual and expected value is 1.4 times its standard
error, which (using tables of the normal distribution)
has a probability of 0.08 and is not statistically
significant.
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Table

I. Number of men and women

examined and number on whom oral hygiene scores are available,
by age: Health Examination Survey, 1960-62

Number examined

Number with oral
hygiene scores

Age Men Women Men Women

Total, 18-79 years------------ 3,091 3,581 2,528 2,855
18-24 years-=---acemcmcm e 411 534 403 523
25-34 years--==-ma-ecccmmmmecca—am 675 746 661 696
35-44 yearg-----mcemccm e 703 784 653 700
45-54 yearS-----cmommmmmm e 547 705 421 544
55-64 years-----mecmcemmmmmmo oo 418 443 240 254
65-~74 years=e----mom oo 265 299 126 119
75-79 years--~-c-s-c-smmmce e 72 70 24 19
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Table II. Standard error in mean Oral Hygiene Index of men and women, by race and age: United
States, 1960-62
Simplified Oral Simplified Debris Simplified Calculus
Hygiene Index Index Index
Sex and age i
réiés White| Negro réiés White Negro rﬁiés White | Negro
Both sexes
Total, 18-79 years-=-==--- 0.03 0.03] 0.04) 0.01f o0.02 0.04| 0.03 0.03| 0.04
Men

Total, 18-79 years----~-- 0.04 0.05{ 0.10f 0.02f 0.02 0.05] 0.04 0.041 0.06

18-24 years---------mmcmmcmoeae 0.06 0.07| 0.23} 0.04) 0.04 0.14] 0.04 0.04{ 0.09
25-34 years----—--cm---eemoen-- 0.07 0.06| 0.16| 0.04) 0.04 0.10| 0.05 0.05} 0.12
35-44 years-----mecmmmmea e 0.07 0.07| 0.20} 0.04) 0.04 0.10] 0.05 0.06{ 0.13
45-54 years-e=-~=-==wmmmcmocona- 0.08 0.09y 0.21; 0.05) 0.04 0.11] 0.07 0.07| 0.14
55-64 years----------c----mc--- 0.08 0.13} 0.31| 0.05| 0.07 0.14] 0.07 0.10| 0.16
65-74 years-co-cmcccmccme e 0.15 0.17| 0.46| 0.07) 0.08 0.15} 0.10 0.12| 0.26
75-79 years----=--m—-momeomoman 0.32 0.32) 0.67] 0.11f 0.12 0.52] 0.24 0.24 1.05

Women

Total, 18-79 years------- 0.03 0.04( 0.06| 0.02| 0.02 0.04| 0.03 0.03]| 0.04

18-24 years-=-=---m--mmmemoma-= 0.05 0.06| 0.16{ 0.03| 0.04 0.10} 0.03 6.03| 0.09
25-34 years-mm=-m-emmc—mee oo meme 0.05 0.05} 0.16| 0.03| 0.03 0.08( 0.03 0.03| 0.08
35-44 years—---e-ccmmencnannna— 0.05 0.06| 0.16] 0.03| 0.03 0.08| 0.04 0.04| 0.08
45-54 yearsm=--m-c-mccmmmooomm- 0.06 0.07| 0.19} 0.03| 0.04 0.09| 0.05 0.05( 0.14
55-64 years=------—c-mmmmene - 0.09 0.08| 0.30| 0.05| 0.05 0.16 | 0.05 0.06 | 0.17
65-74 years--~r--m=mmmemmoceo—aae 0.11 0.11| 0.38} 0.05} 0.05 0.17] o0.09 0.08| 0.20
75-79 years=---w-c-mecmm e 0.43 0.48| 0.33}| 0.19) 0.24 0.51| 0.34 0.37| 0.51
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Table III. Standard error in mean Oral Hygiene Index of men and women, by race and specified char-

acteristics: United States, 1960-62

Men Women
Specified characteristic
r?éis White Negro riiis White Negro
Income
Under $2,000-------ccoomacnaumann 0.10 0.10 0.16 0.07 0.08 0.12
$2,000-$3,999------cmmm e 0.09 0.08 0.12 0.05 0.06 0.11
$4,000-56,999--------cmmom e 0.04 0.05 0.19 0.04 0.04 0.13
$7,000-589,999--ccommmccmceea 0.06 0.07 0.51 0.04 0.04 0.42
$10,000 and over--------c-comoeo-- 0.05 0.06 0.48 0.04 0.05 0.61
Unknown===--~-=-m=-momom oo 0.08 0.12 0.41 0.06 0.07 0.18
Education
Under 5 years--w--=-emocomoooooan 0.09 0.09 0.19 0.12 0.18 0.18
5-8 year§--=====ccmomeoe oo 0.07 0.10 0.14 0.07 0.07 0.14
9-12 years----=c-commocmcmcmo e 0.05 0.07 0.13 0.04 0.04 0.10
13 years and over---------------=- 0.04 0.05 0.56 0.03 0.04 0.10
UnKNown-=--===-cceccmocmmmmaae e 0.22 0.26 0.49 0.22 0.20 0.45
Place description
SMSA-in central city-------=------ 0.06 0.07 0.12] 0.03 0.06 0.11
SMSA-outside central city--------- 0.06 0.06 0.18 0.06 0.06 0.14
Urban not SMSA------c-cmmcammaoao- 0.20 0.28 0.52 0.09 0.09 0.20
Rural farm----------wccmommmeoem 0.18 0.21 0.24 0.20 0.26 0.15
Rural nonfarme------~-=ceeceoconoo- 0.06 0.20 0.32 0.11 0.11 0.29
Population-size group
Giant metropolitan areas=~--~---=-- 0.05 0.08 0.14 0.04 0.08 0.16
Other very large metropolitan
oL R e L L e 0.10 0.17 0.19 0.11 0.10 0.14
OChgtSEfnaTr e aggropelitan 0.08 0.13 0.25 0.05 0.07 0.21
Other urban areas---=-----=------- 0.12 0.15 0.36 0.11 0.10 0.12
Rural areas----------cocccmcencnon 0.12 0.16 0.15 0.11 0.11 0.29
Urban-rural residence
Urban=--=-=-mmcme e - 0.05 0.08 0.10 0.02 0.03 0.07
RuUral-=--ecomm e 0.08 0.08 0.21 0.09 0.08 0.20
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APPENDIX il

DEMOGRAPHIC TERMS

-~ Age.—The agerecorded for each person is the age

at last birthday. Age is recorded in single years.

- Race.—Race is recorded as "white," '"Negro,” or
Uother." "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 ov unvelated 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 related to 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
received by members of the family in the 12-month
period preceding the week of interview. Income from all
sources is included, e.g., wages, salaries, rents from
properties, pensions, and help from relatives.

Education.—Each personis classified by education
in terms of the highest grade of school completed. 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
elementary or high school diploma or a college,
university, or professional school degree. Thus, educa-
tion in vocational, trade, or business schools outside
the regular school system is not counted indetermining
the highest grade of school completed.

Population size.—The fiveclasses comprising this
characteristic were derived from the design of the
sample, which accomplished a stratification of the
primary sampling units by population size in each of
three broad geographic locations. Because the survey
was started in 1960, the primary sampling units within
each of the five population-size classes werenecessarily
based on populations and definitions of the 1950 census.
The name of each selected primary sampling unit within
each population-size class and geographic location,
along with other selected sample data, is presented
in an earlier report.15

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

Gignt metropolitan arveas.—This class includes
primary sampling units defined in the census as
standard metropolitan statistical areas (SMSA's)
having a population of 3,000,000 persons or more.

Other very large metropolitan areas.—Included in
this class are standard metropolitan statistical
areas with populations of 500,000 to 3,000,000
as defined by the 1950 census.

Other standard melropolitan siatistical areas.—
This class includes other SMSA's.

Other wurban areas.—This includes primary sam-
pling units which were highly urban in composition
but were not defined as SMSA’s.

Rural areas.—This includes primary sampling
units which were primarily rural in composition
according to census definitions.

~ Region.—For the purpose of classifying the popula-
tion by geographic area, the United States was divided
into three major regions. This division was especially
made for the design of the HES sample. The regions
and the States included are as follows:

Region States Included

Northeast------- Maine, Vermont, New Hampshire,
Massachusetts, Connecticut, Rhode
Island, New York, New Jersey,
Pennsylvania, Ohio, and Michigan

South-=wememeaan Delaware, Maryland, District of
Columbia, West Virginia, Virginia,
North Carolina, South Carolina,
Georgia, Florida, Kentucky,
Tennessee, Alabama, Mississippi,
Arkansas, Louisiana, Oklahoma, and
Texas

West-—m—ammuan- Washington, Oregon, California,
Idaho, Nevada, Montana, Utah,
Arizona, Wyoming, Colorado, New
Mexico, North Dakota, South Dakota,
Nebraska, Kansas, Minnesota, lowa,
Missouri, Wisconsin, Illinois, and
Indiana

Urban and ruval.-—For the first six primary sam-
pling units at which examinations were conducted, the
definition of urban and rural was the same as that used
in the 1950 census. These locations were Philadelphia,
Pa., Valdosta, Ga., Akron, Ohio, Muskegon, Mich.,

>
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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; the major difference is the designation in
1960 of urban towns in New England and of urban
townships 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
urbanized areas; (c) towns in New England and townships
in New Jersey and Pennsylvania which contain no in-
corporated municipalities as subdivisions and 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
boundaries and have a density of 1,500 persons or more
per square mile; and (e) unincorporated places of
2,500 inhabitants or more not included in any urban
fringe. The remaining population is classified asrural.

Place description. —Inthis survey the urban popula-
tion is classified as living "in the central city" or
"outside the central city" of an SMSA. The remaining
urban population is classified as ''mot 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
located 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
therefore defined as those whose residency is in the
city appearing in the stand and metropolitan statistical
area title. Persons residing in an SMSA but not in the
city appearing in the SMSA title are considered to
reside "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 acres or more from which sales of farm products
amounted to $50 or more during the previous 12 months
or in 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 are classified as nonfarm. Persons are also
classified as nonfarm if their household paid rent for
the house but their rent did not include any land used
for farming.

000
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Series 1.

Series 2.

Series 3.

Series 4.

Series 10.

Series 11.

Series 12,

Series 20.

Series 21,

Series 22,

OUTLINE OF REPORT SERIES FOR VITAL AND HEALTH STATISTICS
Public Health Service Publication No. 1000

Programs and collection procedures.—Reports which describe the general programs of the National
Center for Health Statistics and its offices and divisions, data collection methods used, definitions, and
other material necessary for understanding the data.

Reports number 1-4

Rata evaluation and methods research.—Studies of new statistical methodology including: experimental
tests of new survey methods, studies of vital statistics collection methods, new analytical techniques,
objective evaluations of reliability of collected data, contributions to statistical theory.

Reports number 1-17

Analytical studies.—Reports presenting analytical or interpretive studies based on vital and health sta-
tistics, carrying the analysis further than the expository types of reports in the other series.

Reports number 1-4

Documents and committee reporis.—Final reports of major committees concerned with vital and health
statistics, and documernts such as recommended model vital registration laws and revised birth and
death certificates.

Reports number 1-5

Data From the Health Intetview Survey.—Statistics on illness, accidental injuries, disability, use of
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