NATIONAL CENTER| Series 11
For HEALTH STATISTICS| Number. 26

VITALand HEALTH STATISTICS
DATA FROM THE NATIONAL HEALTH SURVEY

Hearing Levels
of Adults

by Race, Region, and
Area of Residence

United States-1960-1962

Distribution by race, region, area, age, and sex of
hearing thresholds for the better ear in excess of 15
decibels and-5 decibels or more below audiometric
zero as determined by pure-tone air-conduction audio-
metric tests at frequencies of 500, 1000, 2000, 3000,
4000, and 6000 cycles per second.

Washington, D.C. September 1967

U.S. DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE Public Health Service
John W. Gardner William H. Stewart
Secretary : Surgeon General



Public Health Service Publication No. 1000-Series 11-No. 26

For sale by the Superintendent of Documents, U.8. Government Printing Office, Washington, D.C., 20402 - Price 30 conts



NATIONAL CENTER FOR HEALTH STATISTICS

FORREST E. LINDER, FH.D., Director
THEODORE D. WOOLSEY, Deputy Director
OSWALD K. SAGEN, PH.D., Assistant Director for State Relations
WALT R. SIMMONS, M.A., Statistical Advisor
PHILIP S. LAWRENCE, Sc.D., Planning Officer
ALICE M. WATERHOUSE, M.D., Medical Consultant
JAMES E. KELLY, D.D.S., Dental Advisor
LOUIS R. STOLCIS, M.A., Executive Officer
DONALD GREEN, Information Officer

DIVISION OF HEALTH EXAMINATION STATISTICS

ARTHUR J. McDOWELL, Director

COOPERATION OF THE BUREAU OF THE CENSUS

In accordance with specifications established by the
National Health Survey, the Bureau of the Census, under a
contractual agreement, participated in the design and selec-
tion of the sample, and carried out the first stage of the field
interviewing and certain parts of the statistical processing.

Public Health Service Publication No. 1000-Series 11-No. 26

Library of Congress Catalog Card Number 67-6007 4



CONTENTS

Page

Introduction ~-—e~eccmm et e e e e ——— 1
Hearing Level Measurement-—=mrmmmememcmcmrm e e m e ——————————— 1
Findings «=mme e e e st e e e ot e e ot e e e e e e e 2
Racial Differences~-=-~ccmmeccmcmmma et ccac e a e e 2
Regional Differenceg-meermmmrmmecmmmr e e - e—— 3
Urban-Rural Differences «-eeemeremccmmcm e e cmecmmcm e e a e —— 8
SUIMIMNAT Y e et e e e e e e e e e e e e e e v e e - 13
References mcmmem e e m e e e — e — e 14
Detailed Tables mc-memcmam e m e e et s e e 15
Appendix I, Statistical NOIES m-=-wrmmmcmermm e e m e e e ————— 30
The Survey Desigh-=—wmmmmmamm e e e 30
Reliability wemmmm e e e e e e ——————— 30
Sampling and Measurement EX10r-rewemmmee e ceammmeceemne e mn e ———— 30
Small NUmbers-=w-eam oo e et e e 31

Appendix 1I. Demographic Terms-ememmmcmm o e e e cc e 33



IN THIS REPORT dataave presented onthe hearing thrveshold levels of
Amevican adults by vace, vegion, and avea of vesidence as detevmined
through puve~-tone audiometvic testing at frequencies of 500, 1000, 2000,
3000, 4000, and 6000 cycles pev second in the Health Examination Survey
during 1960-62. For the survey a probability sample of 7,710 pevsons
was selected to vepresent the 111 million adults in the civilian, noninsti-
tutional population of the United States, aged 18-79 years. Of these, 6,672
adults, ov more than 85 pevcent, weve examined and tested.

Findings are limited heve to those for the ""better'’ ear and pvincipally
to trends observable at the extvemes of the acuity vange—those with
better than 'novmal' hearing (thvesholds of -5 decibels or move below
audiometvic zevo) and those with presumably some heaving handicap
(thresholds above 15 decibels).

Better than "novmal'' heaving was found to be morve prevalent among
Negro than white adults throughout the test vange jfov men and ar all but
3000 and 4000 cycles per second for women. Impaived heaving was more
prevalent among white than Negvo adults throughout the test range for
both men and women.

Regional findings showed that relatively move adulis in the South than in
the Novtheast or West had heaving thresholds move acute than "novmal!
throughout the test vange, while these ""bettev'’ heaving levels weve less
prevalent inthe Novtheast than elsewhere in the lower tones of 500-3000
cycles. No veally distinct pattevn of diffevences in vates fov impaived
hearing was obsevved among the regions.

Relatively move adults in vural than uyban areas had betier than '"mnormal"
hearing thresholds at lower frequencies below 4000 cycles, while through-
out the test range vural residents weve found somewhat move likely than
theiv uvban countevparts to have impaived hearing, Some slight differ-
encesinprevalence vates of better and less acute heaving but no veally
consistent patternwas obsevved among adults living inurban communities
of various sizes.

Comparisons with available published findings from previous heaving
surveys in this countvy which contained data by vace, vegion, or avea of
residence are included.

SYMBOLS

Data not available----ccmmmemmme o _—
Category not applicable---~-coccmmemono

Quantity Zero=-----ee-eommmmm o -
Quantity more than O but less than 0.05----- 0.0

Figure does not meet standards of
reliability or precisione--mme-ecmmmmmau_- *




HEARING LEVELS OF ADULTS
BY RACE, REGION, AND AREA OF RESIDENCE

Jean Roberts and David Bayliss, Division of Health Examination Statistics

INTRODUCTION

Hearing levels of American adults by race,
region, and size of area of residence as estimated
from findings of the Health Examination Survey
in 1960-62 are presented in this report.

The Health Examination Survey is that part
of the National Health Survey developed to secure
statistics on the health status of the population
of the United States throughmedical examinations,
tests, and measurements on a scientifically se-
lected random sample of the population. Other
- methods used in the National Health Survey to
obtain data on the health status of the population
are the Health Interview Survey in which data
are secured through household interview and the
Health Record Survey where health-related infor-
mation is extracted from available hospital and
other medical records.

In the first cycle, the Health Examination
Survey was designed to determine the prevalence
of certain chronic diseases, the status of dental
health, auditory and visual acuity levels, and the
distribution of certain anthropometric measure-
ments among civilian adults living outside of
institutions. During the survey, which extended
from October 1959 through December 1962, 6,672
sample persons were examined out of the 7,710
persons 18-79 years of age selected in the nation-
wide probability sample. Medical and other survey
staff performed the standard examination, which
lasted about 2 hours, in mobile clinics especially
designed for this purpose.

General plans and the initial program of
the Health Examination Survey, the sample popu-
lation selected as well as those responding, and
the effect of nonresponse on the findings are given
in previous publications.t 2

HEARING LEVEL MEASUREMENT

As described in the first report on this phase
of the examination findings—'"'Hearing Levels of
Adults by Age and Sex"®—hearing thresholds,
which correspond to the weakest intensity of a
pure tone produced in the audiometer earphone
that is just audible to the ear of the examinee
being tested, were determined monaurally and
individually for the right and left ear inan acous-
tically-treated booth within the mobile examining
center. Pure-tone, air-conduction audiometers
were used for testing at frequencies of 500, 1000,
2000, 3000, 4000, and 6000 cycles per second.

While speech-reception thresholds were not
measured in the survey examination, estimates of
these levels, determined as recommended by the
American Medical Association Committee on
Medical Rating of Physical Impairment and the
Committee on Conservation of Hearing of the
American Academy of Ophthalmology and Otolar~
yngology,* were obtained by averaging the levels
at the three pure-tone frequencies which include
the range usually considered most important for
understanding speech--300, 1000, and 2000 cycles
per second for the better ear. These data are in-



cluded in the detailed tables as well as some of
the appropriate charts,

Acoustical surveys conducted at two of the
- examination locations indicated thatunder normal
conditions the test booths provided attenuation of
ambient noise well below the maximum allowable
sound pressure level prescribed by the American
Standards Association for testing to audiometric
zero throughout the test range and for testing to
10 decibels below that level for frequencies of
2000 to 6000 cycles per second and in most in-
stances at 1000 cycles. Some slight masking,
however, is evident at the 500-cycle frequency
because the ambient noise level atthis frequency
was not sufficiently attenuated at all times in a
few of the examination locations.

The quality of the test results was further
controlled by the periodic factory calibration of
the audiometers and other field checks, as pre-
viously described.?

FINDINGS

In analyzing the area and racial patterns of
hearing levels among American adults for this
report, the hearing thresholds were limited to
those for the better ear and were combined into
three groups of such a size that the estimates
would be sufficiently reliable for this purpose:
(1) those with better than 'mormal'’ hearing with
thresholds of -5 decibels or more below audi-
ometric zero, (2) those testing from -4 to +15
decibels above audiometric zero, or ''normal"
hearing, and (3) those with thresholds in excess
of +15 decibels—this latter group generally as-
sumed to be persons with some degree of hearing
handicap ranging from difficulty only with faint
speech to inability to understand even amplified
speech.3 Within the range usually considered most
essential for speech (500, 1000, and 2000 cycles
per second), roughly one-half of the population
had thresholds of -5 decibels or less, two-fifths
were between -4 and +15 decibels, and one-tenth
were greater than +15 decibels. In the higher
frequencies, 3000 and over, hearing thresholds
generally became progressively more elevated
(hearing became worse). With the increase in
frequency of the sound, the proportion of the pop-
ulation with better than normal hearing (-5 dec-
ibels or less re audiometric zero) decreased

from about one-fourth at 3000 cycles per second
to less than one-tenth at 6000 cycles per second;
while the proportion with thresholds in excess of
+15 decibels increased from 24 to 44 percent.

Racial Differences

Comparison of racial differences in hearing
is limited here to that for the Negro and white
groups since the sample of examinees on which
these national estimates are based is too small
to adequately represent the other nonwhite races.

Better than "normal' hearing (thresholds of
-5 decibels or less re audiometric zero) is
generally more prevalent among Negro than white
adults (table I and fig. 1), This pattern was con-
sistent throughout the test range for men but
became insignificant or reversed in the middle
frequencies of 2000-4000 cycles per second for
women,

Impaired hearing (thresholds in excess of
+15 decibels re audiometric zero) was more
prevalent among white than Negroadults through-
out the test range. Here the differential was
greater and more consistent among women
throughout the test range but was maintained only
in the high tones—from 3000 cycles on—for men.

A gross measure of the extent of these racial
differences in hearing acuity over the age range
tested is obtained by comparing the actual rates
with expected rates derived by applying the age-
sex-specific national rates to the population in
the corresponding racial subgroup (fig. 2 and
tables 1-4). Since about 90 percent of the pop-
ulation is white, the actual and expected rates
among these persons with better than 'normal"
hearing and with some hearing handicap were in
fairly good agreement, However, Negro adults
tended to have somewhat better than expected
hearing acuity—that ig, relatively more than ex-
pected had thresholds at or below -5 decibels re
audiometric zero (at all but 2000 and 4000 cycles
per second) and fewer showed some hearing hand-
icap at the higher frequencies (3000 cycles and
over), This pattern reflects the greater than ex~
pected prevalence of better hearing among Negro
men as well as the lower prevalence of some
hearing handicap among Negro woren throughout
the test range and among Negro men at frequen-
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Figure 1. Rates for white and Negro adults having hearing levels (in decibels re audiometric zero)

better than "normal™ and with some
L0GC, and 6000 cycles per second.

cies above 2000 cycles. Rates among Negro women
were in somewhat better agreement with those
expected (and hence with those for white women)
than were rates for Negro men,

Comparison of the actual age-specific rates
showed no consistent pattern of racial differences
in hearing acuity throughout the test range for
men or women, with one exception. At the higher
frequencies (3000 cycles and over) white men were
more likely than Negro men to have a hearing
handicap (threshold in excess of +15 decibels),
the racial difference increasing with age up to
but not beyond 55 years (tables 2 and 3 and figs.
3 and 4).

The few previous studies in which racial dif-
ferences in hearing acuity have beenassessedare
not in complete agreement among themselves or
with the present study, possibly because of differ-
ences in testing methods or the populations studied,

One of the earliest of these studies of racial
differences in hesring loss-—that made in 1930
among patients in Johns Hopkins Hospital® —
showed that hearing loss among women was
similar for both races throughout the 20-59-year
age span and the entire test range, as in the
present study. Among men, racial differences
were negligible at low tones but Negroes showed
markedly superior hearing acuity to white men

hearing handicap in the better ear at 500,

1000, 2000, 3000,

at higher tones and older age levels. This superi-
ority tended to increase both with ascending
frequency and greater age, a finding consistent
with those for the U.S. population in the present
study as far as tone but not age is concerned.

Negroes tested in the 1939 World Fair Sur-
veys7~ S were found to have hearing acuity inferior
to that for white persons at the lower frequencies
(below 3520 cycles) and to have superior acuity
at the higher frequencies—again somewhat at
variance with present findings for the entire
population.

Data on defective hearing from examination
but not comparable audiometric test results from
the Selective Service System9 and men drafted
during World War 11 show a relative excess in
the defective hearing rate of white over Negro
men whichapparently increases withage—similar
to the finding in the present study up to 45 years
of age or about the range included in the military
population.

Regional Differences

Of the three regions into which the country
was divided for the purposes of this survey—the
Northeast, South, and West—relatively more
adults in the South than in the remainder of the
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country had hearing thresholds more acute than
"normal” in their better ear (i.e., -5 decibels
or less re audiometric zero) throughout the test
range; while up to 4000 cycles per second these
rates were lowest in the Northeast. Rates for
those with some degree of hearing impairment in
their berter ear (i.e., thresholds of more than
+15 decibels re audiometric zero)showed a some-
what less distinct pattern of regional differences
with, in general, the only consistent trend being
that proportionately more in the West than else-
where had thresholds no better than +15 decibels
at the higher frequencies over 2000 cycles per
second (table 5 and fig. 5).

In comparison with what would have been
expected if national age-specific rates applied in
each region, the Northeast was found to have
proportionately fewer persons than expected with
at least "'normal' hearing (thresholds) in the lower
frequencies through 3000 cycles per second, while
an excess existed in the South throughout the
test range and at the middle tones (1000-3000
cycles) in the West. Among those with some hear-
ing handicap any pattern of regional differences
was less distinct, however, rates in the South
were slightly but not significantly greater than
expected throughout the test range (tables A, 5,
and 6),
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Table A.
decibels re audiometric zero) better than 'mormal"
at 500, 1000, 2000, 3000, 4000,

United States, 1960-62

Comparison of actual and expected rates for adults having hearing levels (in

and with some hearing handicap

and 6000 cycles per second, by geographic region:

Excess of actual over expected rates

Thresholds of Thresholds of more
Tonal frequency in cycles per second -5 dB. or less than +15 dB.
North- North-
east South | West east | South | West
Number per 100 population
500-r = e e e e —— e —————— -4,2| +6.5} -0.8 +0.2{ +0.3| =-0.4
1000m=m e e e e -5.2 | +3.1} +2.9 -0.6| +0.7 -
L e L e alalaladel] -6.8 | +3.4| +4.2 +1.2| +0.1| =~1,2
3000~~~~r~ L e L DL L LR L L -2.3| +1.9]| +1.0 -0.6] ++0.6 -
4000 --wmmmmrre e e e m e m e - +0.9 | +0.1( -1.0 -2,1] +1.2| +1.1
6000=r mmm e e e e e - -| +0.4 -0.2 -1.2}1 +0.3| +0.9




The higher than expected prevalence of better
than "normal" hearing and the slightly higher
prevalence of some hearing handicap in the South
reflected a pattern of larger age-specific rates
at these levels in that region than elsewhere,
particularly in the tones below 3000 cycles per
second among men and to a lesser extent among
women. Similarly, the deficit in better than "nor-
mal' hearing in the Northeast reflected lower age-
- specific rates in that region than elsewhere par-
ticularly in tones from 1000 to 4000 cycles,

The pattern of racial differences noted pre-
viously was present to some extent within each
of the three regions of the United States. Better
than "normal" hearing was more prevalentamong
Negro than white persons throughout the test
range in the West but was less consistently so in
the other two regions—at all but 1000 and 4000
cycles in the Northeast and at all but 2000 and
4000 cycles in the South (fig. 6 and table 7).

Impaired hearing was found more frequently
among white than Negro adults throughout the test
range in the West, but only at the higher fre-
quencies in the other two regions—2000 cycles
and over in the Northeast and from 3000 cycles
on in the South.

Comparison with what would have been ex-
pected if regional age-sex-specific rates had
applied in each of the two racial groups shows
that the rates for those with some hearing hand-
icap from 3000 cycles on were lower than ex-
pected among Negroes in all three regions (tables
B, 7, and 8).

Urban-Rural Differences

To assess urban and rural differences in
hearing levels of adults, urban areasof residence
are considered here as a group and by population
size of urban place in the following seven classes:

Urbanized areas of

3 million or more population
1 to 3 million
250,000 to 1 million
Under 250,000
Urban places, outside of urbanized areas of
25,000 or more
10,000 to 25,000
2,500 to 10,000

Relatively more adults in rural than in all
urban areas combined had better than "normal"
hearing thresholds (-5 decibels or less re audio-
metric zero) in the frequencies below 4000 cycles
per second. The reversal found at 4000 and 6000
cycles was so slight itis probably due to sampling
error rather than indicating any real trend (table 9
and fig. 7).

Within the various urban areas no consistent
relationship of better hearing levels with popu-
lation size of place of residence was evident, with
three exceptions. Rates remained among thehigh-
est up to 6000 cycles for those living in urban
places of 2,500 to 10,000 population and in the
lower frequencies of 500 through 2000 cycles for
those in urbanized areas of 1 to 3 million, while
these rates were comsistently among the lowest
throughout the test range inurbanplaces of 10,000
to 25,000 outside of urbanized areas. The reasons
for these area differences are not apparent
from the data available and they do not appear
to be associated with age.

Adults in rural areas were found somewhat
more likely to have a hearing handicap (a thres-
hold of more than +15 decibels re audiometric
zero) than those in all urban areas combined
throughout the test range. Within theurbanareas,
a hearing handicap was more likely to be found
among adults in urban places of 25,000 or more
outside of urbanized areas and lesslikelyinlarge
metropolitan areas of 1 to 3 million.

In relation to what would have been expected
if national age-specific rates had existed in the
various areas, no consistent pattern emerged for
those with better hearing levels (tables C, 9, and
10). Among those with a hearing handicap, fewer
than expected were found in areas with 1 to3
million population, while rates were higher than
expected in the smaller urbanized areas of less
than 1 million, in larger urban places of more
than 10,000, and in rural areas, Hence this study
provides no evidence of any consistent increase
in defective hearing with greater population con-
centration in the urban areas,

Urban and rural areas were similar in the
consistency and magnitude of racial differences
in hearing thresholds. Better than ''normal' hear-
ing (thresholds of -5 decibels or less re audiomet-
ric zero) was generally more prevalent among
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Ta

ble B.
decibels re audiometric zero) better
at 500, 1000, 2000,
region: United States, 1960-62

than

3000, 4000, and 6000 cycles

Comparison of actual and expected rates for adults having hearing levels (in

"normal" and with some hearing handicap
per second, by race and geographic

Excess of actual over expected rates
Thresholds of Thresholds of more
Race and tonal frequency -
in cycles per second 5 dB. or less than +15 dB.
North- North-
cast South | West east South | West
White Number psr 100 population
500 mm e e e e e —m - -0.4] -0.6| -1.8 -0.2] +0.2}| -0.1
1000-=-—rme e e e e +0.3| ~0.3{ -0.7 -0.2| 40,1} +0.1
2000--=—mmm e e e e - -0.2 | +0.8} -0.6 +0.1| -0.2} +0.3
3000~ m==mm e mm e e — e — e e e -0.1}| ~0.,5| -0.7 +0.6( +0.9} +0.6
4000~ mmmm e e - +0.2 | +0.3|+0.2 +0.7| +1.6| +1.3
6000-= e e e e “0.4}1 =-0.4]+0.2 +1.0| +1.8( +1.0
Negro
500m=mmme e m e +4,01 +2.9118.5 +1.7] =-1.0] -1.2
1000m==mmm e m e e e e e -4,5] +1.0} +5.1 +2,5| -0,5| -1.4
2000 === e e e e +0.9) -3.5}| ~1,1 -1.3] +1.0] -=3.4
3000=m-=mmmmme e e — e o +l.1 ] +1.6| +1.4 -6.,4] -3.6| -7.8
4000 == mmmm e e e e e -2,3 1 -1L.1 - -7.5| =-6.1} -16.4
6000~ - == e e 4,9 | +1L.81+2.5| -1l.2| -6.7] -18.0
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Figure 7. Rates for adults having hearing levels (in decibels re audiometric zero) better than
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"normal" and with some hearing handicap in
6000 cycles per second, by urban and rural areas.

the better ear

at 500, 1000, 2000, 300C, 4000, and




Table C.
GEClDeLS re auulomﬂcrxc ZBIO)
at 500, 1000, 2000, 3000, 4000,
United States, 1960-6

Comparison of actual and expected rates for adults having hearing levels (in
better than "normal
and 6000 cycles per second,

and with some hearing handicap

by area of residence:

Hearing levels and area of realdence

Excess of actual over expected rates for
tonal frequencles in cycles per second

eAn 1ANnN annn annn XYY rann
2UU LUUU LUUU JUUU 4oy DUUU

Thresholds of -5 decibels or less

Total Urban-—-~r-—~~racvcencnamam.——-

Number per 100 population

-0,2] -1,7} =-1.0 -0.6 +0.2 +0.4

Urbanized areas:

3 million or more~==-~=m=- —m———————————
1l to 3 milliop--=n=~~ e ——— dm— .-
250,000 to 1 million~mmemmron= ———————
Under 250,000=-~=romrawncan o —————

Urban places outside of urbanized
areas:

25,000 or morg--mm-=-- A ——————————
10,000 to 25,000-~=wam-= mmm——— e
2,500 to 10,000 r~wmmrcmmacmmacnnman-

Rurgleemmeeracnamcancmmammeman ==

Thresholds of more than +15 decibels

Total urban~-=e=r-=wmnecane=—n —m————

Urbanized areas:

3 million or mMoreme——ror—cccmacccc—————
1 to 3 millionwe=rrmmmncaene~ e ———
250,000 to 1 milliQn"---w-~-——-- ——————

Under 250 ,000mnmmmmmme o mmmmmmmmm e

Ugrban places outside of urbanized
areas;
25,000 or mare=rm=rmmemmmmmencnenn————n

10,000 o 25,000n-==n== e ————————
2,500 t0 10,000m-===mmaennn== B
Rural-m=mm=m=none mm—ma—- mmm————— o=

2] ~6,7| =~2.6 +1.4 +1l.4 .3
+4.8| +4.8 -2.3 -2,7 +3.3

+4.4| ~1.61 -0,7 +2.8 +2.0 +0.1
8| +0.4¢ -3,9 4.4 -1.0 -2.0

91 7.0 -5.6 +0.2 +3.9 ~2.2
.61-10.4] ~5.9 -7.0 -2.1 -1.9
b +5.1| +3.6 +1.8 +0.8 -0.1
+0.5 1 +3.5) +2.0 +1.2 -0.3 -0.8

-} -0.9 -3.4 ~2.7 -2.6

~2.6| -3.1 -3.7 4.1 -7.5

-0,5) +0.4| +1.1 +1.6 +0.9 +1.0
+0.1} +0.2 +L.4 -0,2 +2.8

Negrao than white adults in rural and in urban
areas, This pattern was found throughout the test
range for men in both types of areas, while for
women it was inconsistent and less distinct at
frequencies above 1000 cycles per second (fig, 8
and table 11),

In both urban and rural areas, impairedhear-
ing (+16 decibels or more above audiometric zera)
was more prevalent among white than Negro
adults, The pattern was consistent for women over
the entire test range inboth kindsof areas and for
men at frequencies above 2000 cycles per second.
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Figure 8. Rates for white and Negro adults having hearing levels (in decibels re audiometric zero)

better than "normal™ and with

some hearing handicap in

the better ear at 500, 1000, 2000, 3000,

4000, and 6000 cycles per second, by urban and rural areas.

More Negro men than expected exhibited
better than ''normal' hearing over the test range
in both urban and rural areas, while better hear-
ing acuity in white men generally occurred less
frequently than expected (tables 11 and 12). The
excess of actual over expected rates for better
than "normal" hearing was not found consistently
throughout the test range for either white or
Negro women,

12

Impaired hearing was found less frequently
than expected over the test range among Negro
women in both urban and rural areas and in gen-
eral slightly more frequently than expected among
white women. For men the pattern was less distinct
and inconsistent at low frequencies up to 3000
cycles per second. In the higher frequencies Negro
men were considerably less likely than expected to



have a hearing handicap and white men somewhat
more likely than expected.

Previous surveys provided little, if any,
comparable information on hearing levels among
persons in urban and rural areas. Glorig et al.,
in the 19541 Wisconsin State Fair Survey found
a pattern consistent with those in the present
study among a sample of men 30-59 years of
age in that area where the urban group showed
more hearing loss than the rural at low frequen-
cies. This pattern did not extend consistently to
younger men nor to the higher frequencies for the
Wisconsin group. Whether the latter reflects a
local peculiarity, the possibility of bias in the
Wisconsin sample, differences in urban-rural
classification, environmental differences, differ-
ences in testing methods, or some other factor can
only be a matter of conjecture.

SUMMARY

Racial, regional, and urban-rural differences
in hearing threshold levels for the better ear
among American adults at tonal frequencies of
500-6000 cycles per second are assessed in this
report. These findings are based on pure-tone
air-conduction tests in the Health Examination
Survey of a national random sample of the civil-
ian noninstitutional population 18-79 years of age.

In general these findings show:

I. Hearing tended to be somewhat lessacute
in general among white than Negroadults.

This finding is more consistent for men
than women throughout the test range.

By age, however, no consistent pattern of
racial differences was found except for
men with some hearing handicap at fre-
quencies of 3000 cycles or greater. From
this point on, the racial differences for
men but not women increased with age up
to but not beyond 55 years.

By region, the rates for those with better
than 'normal' hearing (levels of -5deci-
bels or less re audiometric zero) were
slightly greater in the South than else-
where, while for those with some hearing
handicap (threshold exceeding +15 deci-
bels) the rates tended tobe similar except
for the slight excess at the higher frequen-
cies in the West.

Rural residents were found to be some-
what more likely than their urban counter-
parts to have better than "'normal’ hearing
below 4000 cycles per second and also
more likely to have some hearing handi-
cap throughout the test range, However,
no consistent pattern of an increase in the
prevalence of "defective'' hearing within-
creased urbanization was found in this
study.

13
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Table 1. Actual percentage of adults having hearing levels within specified ranges for the better

ear at 500, 1000, 2000, 3000, 4000, and 6000 cycles

by sex and race: United States, 1960-62

per second and in the normal speech range,

Hearing levels in decibels re audiometric zero

Sex and
tonal
frequency -5 decibels or less -4 to +15 decibels +16 decibels or more
in cycles
Segggd rﬁiis White | Negro | Other rﬁiis White | Negro | Other rgiis White | Negro | Other
22;25 Number per 100 population
500-mm=m= 49.1 47.4) 59.6( 69.0| 45.2 46.8 | 35.8] 26.4 5.7 5.8 4.6 4,6
1000-----~ 59.3 58.5| 62.8| 77.2| 35.4 36.1| 32.3| 19.8 5.3 5.4 4.9 3.0
2000-~=eue 45.1 444 | 46,21 TL.4 | 42.3 42,6 43,3 21.6 | 1l2.6 13.0 10.5 7.0
3000-~----- 23.5 22.7| 27.0| 40.2| 52.3 52,0 56.2| 44.0) 24.2 25.3| 16.8] 15.8
4000-~~ea- 16.0 16.0| 16.0| 15.7 | 51.6 50.0| 62.2| 67.4| 32.4 34,0| 21.8]| 16.9
6000-~=---~ 6.4 6.1 2.7 4.1 1 49.9 48.5| 59.4| 64.2| 43.7 45.4 | 30.9| 31.7
Normal
speech -~ | 46.8 45.7 | 51,5} 73.1 | 45.9 46.9 | 41.9| 21.2 7.3 7.4 6.6 5.7
Men
500 --=mm= 48.9 46,8 | 64.3| 67.1| 46,3 48,4 31L.1; 27.2 4.8 4.8 4,6 5.7
1000~cmmmm 57.0 56,1 | 62,3 71.9 37.5 38,61 30.1| 22.4 5.5 5.3 7.6 5.7
2000~--=-- -| 41.0 40.3| 42,8 67.6| 43.5 44,11 41.9| 25.0) 15.5 15,6 15.3 7.4
3000--==== 15.8 14,7 | 22.8| 30.3| 49.8 49.6 ] 51.3| 48.9| 34.4 35.7| 25.9| 20.8
4000~ ~w== 8.4 8.1 10.4| 1ll.4 44.5 42.5| 58.6| 63.8] 47.1 49,4 | 31.0| 24.8
6000~===~~ 3.2 3.0 5.4 3.4 40.9 38.9| 55.9| 59.0}| 55.9 58,1} 38.7| 37.6
Noxrmal
speechl-- | 43.3 41.8| 51.3| 73.5| 49.1 50.6| 40.1] 20.8 7.6 7.6 8.6 5.7
Women
500~===m= 49.2 48,0 | 55,6 71L.1 | 44.3 45.2 | 39.8| 25.4 6.5 6.8 4.6 3.5
1000--~-~- 61.4 60.8 | 63.2| 82,9 33.6 33.7| 34.2| 17.1 5.0 5.5 2.6 0.0
2000--=~=~ 48.8 48.2| 49.0| 75.5| 41.3 41.3| 44.4) 18.0 2.9 10.5 6.6 6.5
3000-w=-~-~ 30.5 30.1| 30.5| 50.6| 54.5 54,1 60,2| 38.9( 15.0 15.8 9.3} 10.5
4000~=~=~- 22.9 23.2} 20.7| 20.3| 58.1 56,9 65.2| 71.1| 19.0 19.9] 14.1 8.6
6000----~~ 9.3 8.9 13.2 4.8 | 58.0 57.3| 62.3| 69.7| 32.7 33.8| 24.5| 25.5
Normal
speechl-- | 49.9 49,31 51.7| 72.8 | 43.1 43.441 43.4] 21.5 7.0 7.3 4.9 5.7

lpverage hearing level at 500-2000 cycles per second.
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Table 2. Actual percentage of adults having hearing levels (in decibels re audiometric zexo) within specified ranges
for the better ear at 500, 1000, 2000, 3000, 4000, and 6000 cycles per second, by sex, age, and race: United States,
1960-62

500 cycles per second 1000 cycles per second
Sex and age -5 dB or less| -4 to +15 dB| +16 dB or more | -5 dB or less{ -4 to 415 dB| +16 dB or more
White| Negro | White| Negro| White | Negro |White { Negro | White| Negro| White | Negro

Both sexes Number pexr 100 population
All ages, 18-79 years--| 47.4 59.6 | 46.8]| 35.8 5.8 4,6 | 58.5 62,8] 36.1} 32.3 5.4 4.9
77.0| 31.3} 19.5 0.7 3.5 83.2 80.9| 16.5| 15.6 0.3 3.5
66.1 [ 33.3| 33.9 1.4 -1 77.6 70,01 21.2}| 30.1 1.2 -
74.3 | 43.5| 2L1.9 2,041 3.8 64.9 75.4| 32,6) 22.9 2.5 1.7
5L.7 | 53.1( 43.8 3.6 4,5] 53,5 57.41 43.11 38.0 3.4 4.5
38.7| 6l.6| 56,1 9.0 5.2 | 40,2 43,3| 53.8| 48.4 5.9 8.3
32,7 64.1( 50.0 20.5 17.2 1 24.6 30.3| 54.8; 52.1 20.6 17.6
16.3 | 55.2( 68.4 36.2 15.4 9.6 17.4( 54.0| 50.5 36.4 32.1

Men

All ages, 18-79 years--| 46.8 64,3 | 48.4}] 31,1 4,8 4,6 | 56.1 62,3 | 38.6| 30.1 5.3 7.6

18-24 years--e-ceme—cecaana 64.5 72.4 | 34.4{ 22,7 1.1 4,9 76.3 73.9| 23.4| 21,2 0.3 4.9

25-34 years- 64.2 76.6 | 34.6 23.4 1.1 -1 73.9 71.3| 25.2| 28,7 1.0 -

35-44 years- 52.4 80.6 { 45.6| 18.0 2,0 l.4§ 60.3 8lL.2| 36.8| 18.0 2.9 0.8

45-54 years- 41,6 55.2 | 56.1| 43.0 2.3 1.8 | 50.2 57.6| 47.4| 35,3 2.4 7.1

5564 years- 31.5 46.4 | 6L.4| 47.5 7.0 6.1} 44.8 38.8| 50.1| 45.4 5.1 15.8

65-74 years- 18.7 4l.4 ) 64,51 27.2 16.8 31.4 | 25.1 27.7 1 52,1| 39.9 22,8 32.4

75-79 years- 9.2 27.5| 56.41 72.5 34.4 -] 10.2 30.1| 54.1( 41.4 35.8 28.5

Women
All ages, 18-79 years--~| 48,0 55.6 | 45.2| 39.8 6.8 4,6 | 60.8 63.2| 33.7| 34.2 5.5 2,6

18-24 71.0 80.4 | 28.6| 17.1 0.4 2.5 89.1 86,2} 10.6| 11.3 0.3 2,5

25-34 66,3 59.2 | 32.1( 40.8 1.6 -1 8L.,1 69,0| 17.5{ 31.0 1,4 -

3544 56.4 68.9 | 41.6( 25,2 2,0 5.9 | 69.2 70.3| 28.6| 27.1 2,2 2.6

45-54 45,0 48,1 | 50.2| 44,6 4,8 7.3 1 56.6 57.21 39.0]| 40.8 4.4 2.1

55-64 27.4 30.8 | 61,8| 64.6 10.8 4,6} 36,1 47.7| 57.2| 51.3 6.7 1.1

6574 12.6 25,5 | 63.7| 68.6 23,6 5.9 1 24.2 32,6 | 56.9| 61.9 18.8 5.5

75-79 8.1 7.4 | 53.8] 64.9 38,1 27.7 8.9 7.4 53,9} 57.4 37.2 35.1

2000 cycles per second 3000 cycles per second
Borh sexes Number per 100 population
All ages, 18-79 years~-| 44.4 46.2 | 42.6] 43.3 13.0 10.5 | 22.7 27.0] 52.0| 56.2 25.3 16.8

18-24 yearsemeemecceccccacan= 72.2 68.6 | 26.9| 27.9 0.9 3.5 | 50.6 46.7 | 47.2| 49.8 2.2 3.5

25-34 yearg--wwmececcmmecann 64,4 63,0 | 33.4] 34.5 2.2 2.4 | 37.4 42.2| 54.9}1 53.9 7.7 4,0

3544 yeargee-mecmcccmmacecn 52.5| 56.0 | 42,5| 40.6 5.0 3.5| 22.8 33.01 61l.6} 55.6 15.6 11l.4

45-54 years--meemwmcamcman= 36.9 38.5 | 50.8] 53.2 12.4 8.3 | 14.2 15.5] 60.3}{ 66.4 25.5 18.1

55-64 yearseecamccmemacnana~ 22.6 14,6 | 55.8] 61.8 21.6 23.7 6.9 7.3} 48.4} 58.0 44,7 34.8

65~74 years—wme-caccccccana 9.4 11.3 | 49.2] 52.2 41.4 36.5 1.5 1.2 32.7| 49.7 65.8 49,1

75-79 yeargeeweemcomamacmann 1.7 12.4 | 39.3] 25.5 59.0 62,1 0.9 -1 18.1| 44.7 81.0 55.3

Men
All ages, 18-79 years--| 40.3 42,81 44,1 41.9 15.6 15.3 | 14.7 22.8| 49.6| 51.3 35.7 25.9

18-24 years---mecmecrreenaa 66.7 65,51 32,0| 29.6 1.3 4.9 | 37.2 50.9 | 59.4| 44.1 3.4 4.9

25-34 yearg-ceeacmcararana= 60.6 63.0{ 36.3| 30.8 3.1 6.2 | 27.6 41.41 59,2 50.4 13.2 8.2

35-44 yearg-cemwemmmccmanc—a 46.2 54,0 | 46.8| 42.0 7.0 3.9 11.8 27.7| 62.0| 52.6 26,2 19.7

45-54 yeargemememmemmemcan= 31.8 36.2 | 53.0| 54.5 15.2 9.2 6.9 7.6 52.7| 69.4 40,4 23.0

55-64 yearg-memvcevencman-a 20.7 10.0 | 52.1| 52,0 27.2 38.0 3.5 1.1 36.2| 44.9 60.2 54.0

65-74 yearseeevamcecenmmnea 7.4 5.1 | 44.0| 42.9 48,6 52.0 - 2.6 16.5] 30.7 83.5 66.8

75-79 yearsecemmmmcacancaan 1.6 18.8 1 34.4 8.7 64,1 72.5 - - 8.4| 18.8 91.6 81.2
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Table 3. Expected percentage of adults

better ear at 500, 1000, 2000, 3000, 4000, and 6000

having hearing levels within specified ranges for the

range, by sex and race: United States, 1960-61

cycles per second and in the normal speech

Sex and tonal frequency
in cycles per second

Hearing levels in decibels re audiometric zero

-5 decibels or less

-4 to +15 decibels

+16 decibels
or more

White| Negro | other | White | Negro | Orher | White | Negro | other
Both sexes Number per 100 population
500 wn=nxn ddmmbmamcdaneneeaacan-o | 48,8] 50.7| 56.6| 45.4| 44.3] 39.9 5.8] 5.0 3.5
1000 cumsm e mdd e 58.9 61.1 67.3 35.6 34.2 29.4 5.5 4.7 3.3
2000 = s sums s us st a it asm s 44.7] 47.0| 53.8| 42.5| 41.8] 38.5| 12.8| 11.2| 7.7
3000==-=== S SR 23.2| 24.9| 29.5| s52.2| 52.9| 53.5| 24.6| 22.2| 17.0
4000 umm s e LR 15.7 17.2 20.4 51.4 52.8 54.7 32.9 30.0 24,9
6000=-smumeunmmnmmcancacncmsasasus- | 6,3]  7.0| 8.5| 49.5] 51.9| 57.2| 44.2) 41.1| 34.3
Normal speechls-susuoeuuoccucaaaa | 46.4| 48.8) 55.8| 46.1| 44.9| 40.0| 7.5 6.3| 4.2
Men
500=ammm it s s csmeaa | 48,7 49.4| 56.5| 46.41 46.3| 41.3 4.9 4.3 2.2
1000w cumacmnaas i - 56.7 57.6 65.2 37.6 37.4 32.5 5.7 5.0 2.3
2000t b m 40.8] 41.6| 50.2) 43.5] 44.0| 41.5| 15.7 | 14.4] 8.3
3000 ~m-m st r e - 15.6 15.8 21.0 49,6 50.9 55.8 34.8 33.3 23.2
4000~ s s vt e M- “-- 8.3 8.4 11.2| 44.2) 45,3 52.8} 47.5| 46.3| 36.0
6000~ = wmnmnuanan PR SR 3.2 3.2| 4.1| 40.6| 41.5| 51.0| 56.2| 55.3| 44.9
Normal speech’e-wacowuuucouacouacs| 43,00 43.9| 52.7| 49.1| 49.3| 44.0} 7.9| 6.8] 3.3
Women

500~~=mwmmsmmsmamim s mnnenenens | 48,8] 51,7 56.8| 44.6| 42.7| 3B.5] 6.6| 5.6| 4.7
B8 et L L L E T 60.9 64.0 69.6 33.9 31.5 26.4 5.2 4.5 4.0
2000 =~ mtmmm s m i m oo cnm 48.2| 51.5| s57.5| 41.5| 40.0| 35.4| 10.3] 8.5 7.1
3000~ wssc st PR 30.0 32,6 38.5 54.6 54.6 51.2 15.4 12.8 10.3
LOO0 it it i st i i i i i et 22.5 24,6 30.0 57.9 58.9 56.8 19.6 16.5 13.2
6000~ wm s s d e e e 9.1 10.1 13.0 57.5 60.6 63.7 33.4 29.3 23.3

Normal speechl--~ua-~-aa----a~a-~— 49.5) 52,9 | 59.2} 43.,4) 41.3) 35.7

7.1 5.8 5.1

1Average hearirng level at 500~2000 cycles per second.
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Table

4. Number of adults having hearing levels (in decibels re audiometric zero) within specified
ranges for the better ear at 2000 cycles per second, by sex, age,and race: United States, 1960-62

Sex and age

All races
-5dB | -4 to |+16 dB
Total or less |-+15 dB | or more

18-24
25-34
35-44
45-54
55-64
65-74
75-79

18-24
25-34
35-44
45-54
55-64
65-74
75-79

18-24
25-34
35-44
45-54
55-64
65-74
75-79

Both sexes

All ages, 18-79 years=------c--cmemm e

Number in thousands

111,086 || 50,096 | 47,028 | 13,962
15,567 || 11,233 | 4,146 188
21,573 || 13,971 | 7,134 468
23,697 || 12,610 | 9,939 1,148
20,577 || 7,682 10,439 2,456
15,637 || 3,458 | 8,780 3,399
11,164 || 1,067| 5,511 4,586

2,870 74| 1,079 1,717
52,743 || 21,650 | 22,950 8,143
7,138 || 4,771| 2,251 116
10,281 || 6,290( 3,656 335
11,372 | 5,398 5,212 762
10,035|| 3,279| 5,288 1,468
7,517|| 1,510 3,897 2,110
4,973 362| 2,181 2,430
1,427 40 465 922
58,342 || 28,445 | 24,078 5,819
8,429 || 6,462| 1,895 72
11,292 7,681| 3,478 133
12,325(| 7,212| 4,727 386
10,542 (| 4,403 | 5,151 988
8,120{| 1,948 4,883 1,289
6,191 705| 3,330 2,156
1,443 34 614 795
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Table 4. Number of adults having hearing levels (in decibels re audiometric zero) within specified
ranges for the better ear at 2000 cycles per second, by sex,age, and race: United States, 1960-62—

Con.
White Negro
-5 dB -4 to +16 dB -5 dB -4 to +16 dB
Total or less +15 dB or more Total or less +15 dB or more
Number in thousands
97,744 43,449 41,672 12,623 11,412 5,269 4,941 1,202
13,493 9,738 3,628 127 1,704 1,170 476 58
18,655 12,018 6,229 408 2,272 1,432 785 53
20,678 10,859 8,779 1,040 2,574 1,440 1,045 89
18,052 6,658 9,165 2,229 2,309 889 1,228 192
13,991 3,162 7,803 3,026 1,467 214 906 347
10,273 970 5,049 4,254 848 96 442 310
2,596 45 1,020 1,531 233 29 59 145
46,561 18,761 20,528 7,272 5,194 2,222 2,176 796
6,264 4,180 2,005 79 738 484 219 35
8,999 5,450 3,271 278 902 569 278 55
9,956 4,598 4,660 698 1,184 640 498 46
8,766 2,790 4,647 1,329 1,147 416 626 105
6,659 1,381 3,472 1,806 736 74 383 279
4,589 342 2,017 2,230 332 20 164 198
1,325 21 456 848 102 19 9 74
51,183 24,688 21,144 5,351 6,218 3,047 2,765 406
7,229 5,558 1,623 48 966 686 257 23
9,656 6,568 2,958 130 1,370 863 507 -
10,722 6,261 4,119 342 1,390 800 547 43
9,286 3,868 4,518 900 1,162 473 602 87
7,332 1,781 4,331 1,220 731 140 523 68
5,684 628 3,032 2,024 466 76 278 112
1,271 24 564 683 131 10 50 71
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Table 5. Actual percentage of adults having hearing levels within specifled ranges for the better
ear at 500, 1000, 2000, 3000, 4000, and 6000 cycles per second and in the normal speech range,
by sex and region; United States, 1960-62

Sex and tonal frequency

Hearing levels in decibels re audiometric zero

~5 decibels or less

~4 to +15 decibels

+16 decibels

in cycles per second or ?ore
North- | South | West | “oach | South |West | OFED" | South | viest
Both sexes Number per 100 population
300mmmm- R L T 44,81 56.6| 47.4 49.2] 37,8 |47.0 6,0 5.6 5.6
1000=-=rremm e m o e e e 54.0| 63.8} 61,2 41,2 30.6 ] 33.2 4.8 5.6 5.6
2000=-remmemrmnm - M ———— 38,2 | 50.0] 48,2 47.91 38.439.7 13,91 11,6 12.1
3000-m~v-r--~ MR e . 21.0{ 26.8] 23,4 55.3 | 50.1 51,0 23,7 23.,L] 25.6
4000-~r-mmmm e e e 16.7] 17,3| 14,1 52,81 51,2 |50.7 30,5¢ 31.,5| 35,2
6000=r=mmr e e 6.3 7.4 5.8 5L.1| 50.8 47,9 42,6 41.8| 46.3
Normal speech!-werecrmcomarmmunn - 40.6 | 53.11 48,2 5L.71 40.1 |44.5 7.7 6,8 7.3
Men
500m-=mmmm e e e 42,7 57.9] 48,6 52,71 36.4147.0 4,6 53,7 )
1000 rmr=rmmm e m e e e e me———— 50.4| 62.2( 59.8 G4.8 1 31,7 | 34.4 4.8 6.1 5.8
2000 -m~mmmm e . 33.8| 44,4 45.8 49,71 41,7 | 38.7 le.5| 13.9] 15.5
3000~ -mmmmmm o m e e 14,5 17.3] 16.0 52,5| 48.8147.9 33.01 33,924 36.1
4000-m-rmmmm e e o 9.6 7.6 7.7 47.0( 44.1 (42,3 43.4| 48.31 50,0
6000 m~mmmmrr e 2.9 4,0 3.0 42,0 | 41.4)39.6 55.1| 54.6| 57.4
Normal speech'-mm--mocmcmmmanan - 35.41 49.3) 46,8 56.9 | 43.0 (45,4 7.7 7.7 7.8
Women
5300 --mwmr e e e 46.6| 55.6 46,3 46.11 38.9 (47,1 7.3 5.5 6.6
1000memem e e m—————— 57,2 65.0| 62.5 38,01 29.7]|32.1 4,8 5.3 5.4
2000-r mmmem e e 42,31 54.5) 50.6 46,3 | 35.9 | 40.6 11,4 9,6 8.8
3000 mm e e e e 26,9 34.44 30,8 57.8 | 51.1 | 54.0 15.3] 14,5} 15,2
4000=~=mwm=m=m me———— mem e ———— 23,2 24.9] 20.6 58.0f 56.9 59,0 18,8| 18.2§ 20.4
6000 =-mmwe o e o m———— 9.4 10,0| 8.6 59.41 58,2 156.3 31.21 31.8} 35,1
Normal speech'-m-ocemmnraan ~m———— 45,2 56,21 49,5 47.01 37.7 | 43.6 7.8 6.1 6.9

1
Average hearing level at 500-2000 cycles per second.
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Table 6. Expected percentage of adults having hearing

levels within specified ranges
better ear at 500, 1000, 2000, 3000, 4000, and 6000 cycles per secopnd and in the normal speech
range, by sex and region: United States, 1960-62

for the

Hearing levels in decibels re audiometric zero

Sex and tonal frequency -5 decibels or less| -4 to +15 decibels +1603e;i2215
in cycles per second
North- North- Noxth-
east | South| West east South | West east | South | West
Both sexes Number per 100 population
500w mmm e - 49,01 50.1] 48.2 45,2 44.6] 45,8 5.8 5.3 6.0
1000----~ L - 59.21 60.7] 58.3 35.4| 34.4] 36,1 5.4 4.9 5.6
I 45.0) 46.6| 44.0 42,31 41.9( 42.7 12.7] 11,5 13.3
3000- -~ mmmrm e amm——— 23.31 24.9) 22.4 52,4 52.6]| 52.0 24,3 22,5| 25,6
4000~ = mm e e e 15,8} 17.2] 15.1 51.6| 52.5} 50.8 32.6) 30.3 | 34.1
N L EEEE P LR PR ~-- 6.3 7.0 6.0 49.91 51.5] 48,6 43.8| 41.5 | 45.4
Normal speech®--comoooooccomaoo 46,71 48,4) 45.6 45.8] 45,04 46,7 7.5 6.6 7.7
Men
500 mm e e e 49.1| 49.7| 48.0 46.1| 45.81 46.7 4.8 4.5 5.3
1000~ m e e 57.1] 58.0] 56.1 37.44 37.0] 38.0 5.5 5.0 5.9
2000~ o e e 41.3] 42.0f 40,1 43,51 43.5] 43.5 15.2] 14.5 | 16.4
3000-~wmmmmm e e e 15.8} 16.3) 15.3 50.1] 50.5] 49.0 34.1§ 33.2 | 35,7
4000~ - e e e e 8.4 8§.7] 8.1 44,9 | 45.41 43.5 46.7 | 45.9 | 48.4
6000 mmmme e e e 3.2 3.4 3.1 41.3] 42,0 39.9 55,51 54.6 | 57.0
Normal speechi--eeocooomoomaaoooo 43.6 | 44,41 42.3 48.8| 48.61 49.4 7.6 7.0 8.3
Women
500-mmmm e 48.91 50.5) 48.4 444 | 43.5] 44.9 6.7 6.0 6.7
1000~ ~mmmm e e 61,01 62.8] 60.4 33.6| 32.4] 34.3 5.4 4.8 5.3
2000-=r=mmmeem e c e e 48.5) 50.2] 47.8 41,21 40.6| 41.9 10.3 9.2 ] 10,3
3000~ =-m-mmmme e e e e 30.21 31.8] 29.6 54.4| 54.31 54.9 15,4} 13.9 | 15.5
4000~ - e - 22,6( 24.0| 22.1 57.8] 58.2158.1 19.6 | 17.8 | 19,8
6000~ wmme e 9.2 9.9] 8.9 57.71 59.0| 57.4 33.1| 31,1 | 33.7
Normal speech!-----eomocomaoaooon 49,6 51.5] 48.9 43.11 42.1| 43,9 7.3 6.4 7.2

1Average hearing level at 500-2000 cycles per second,
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Table 7. Actual percentage of adults having hearing levels within specified ranges for the better
4000, and 6000 cycles per second and in the normal speech range,
by race and region: United States, 1960-62

ear at 500, 1000, 2000, 3000,

Hearing levels in decibels re audiometric zero
R . +16 decibels
Race and tonal frequenc -5 decibels or less| -4 to +15 decibels
in cycles per segond y or more
North- North- North-
east South| West east South | West east South | West
White Number per 100 population
500-mmmmmmm e me e 44,11 56.1] 45.0 50.0| 38.2( 49.4 5.9 5.7 5.6
1000----cmmmmm e mm e e 54.01 63.6] 59.7 41.3f 30.7| 34.3 4.7 5.7 6.0
2000---=----=memmmm e 37.8] 51.0| 46.9 48.01 37.8|( 40.3 14,21 11.2}| 12.8
3000---=-—-mm e e 20.7 26.49 22.2 54.6| 49.6f 50.9 24,7 24.0) 26.9
4000- - e 16.8( 17.6| 14.0 51.6| 49.4| 48.9 31.6f 33.0} 37.1
6000--ccm e e - 5.8 7.0 5.8 50.1| 49.4) 46.1 44,11 43.6§ 48.1
Normal speech1 ------------------- 39.9| 53.6| 46.3 52,2 40.0f 46.0 7.9 6.4 7.7
Negro
500 == mmmmmmmmmammmmmmmmm e 51.6| 59.2| 70.4| 42.1| 36.1] 27.3 6.3 4.7 2.3
1000-------cmmm oo 52.4) 64.21 71.4 41.4) 30.4) 26.3 6.2 5.4 2.3
2000-~mmmm=mme e e 42.01 45.94 51.9 48.4 | 41,20 42.7 9.6 12.9 5.4
3000-~------cm e neaa 24,0 28.0] 27.6 62.8| 52.1} 59.0 13.2] 19.9| 13.4
4000~ = mmec e e e 16.1| 16.0| 16.0 65.9] 58.1| 68.8 18.0] 25.9| 15.2
6000---------c-cmmemm o 11.3 9.0 9.4 62.6| 55.2| 67.0 26.1| 35.8) 23.6
Normal speech!-wmmoomamomamnonan 46.0| 51.5| 58.3| 46.7| 40.6] 39.4 7.3 7.9] 2.3
QOther
500-=mmmmmmemmmm e men 71.5] 53.0} 70.0 28.5) 33.4| 25.4 -1 13.6 4.6
1000-=-=-mm - e 65.9| 72.41 79.4 34,1 14.0( 18.1 - 13.6 2.5
2000---=-=-c-mommmeme e e m e 71.3] 60.7| 72.4 28.7| 25.7| 20.2 - 13.6 7.4
3000-~--m-mcmmmm e e e 21.9| 39.0] 43.2 63.8| 47.4| 40.6 14.3] 13.6) 16.2
4000-m-mmmmm e 15.0 25.44 15.0 85.0( 61.0| 65.2 - 13.6| 19.8
6000-m----ccmccmmm e 21.8 - 1.6 71.3| 86.4} 61.2 6.91 13.6| 37.2
Normal speechl-cacoamommcnoao 71.5| 50.7] 75.3 28.51 35.7} 18.8 -] 13.6 5.9

24

1Average hearing level at 500-2000 cycles per second.



Table 8. Expected percentage of adults having hearing levels within specified ranges for the
better ear at 500, 1000, 2000, 3000, 4000, and 6000 cycles per second and in the normal speech

range, by race and region: United States, 1960-62

Hearing levels in decibels re audiometric zero
Race and tonal frequency -5 decibels or less| -4 to +15 decibels +16oge;§2215
in cycles per second
North- North- North-
east South| West east South] West east South| West
White Number per 100 population
500==-mmmmem e 44.5)1 56.7| 46.8 49.4| 37.8} 47.5 6.1 5.5 5.7
1000--=mmrcmmcr e e 53.7 63.9] 60.4 41.4] 30.5| 33.7 4.9 5.6 5.9
2000---=-=memme e n e 38.0| 50.2] 47.5 47.9| 38.4] 40.0 4.1 11.4| 12.5
3000-=-~emmeme e ce e 20.8| 26.9| 22.9 55.1| 50.0] 50.8 24,1 23.1] 26.3
4000=~-mmumm e e e 16.6| 17.3} 13.8 52.5| 51.3} 50.4 30.9) 31.4f 35.8
6000-=-cmememam e e e 6.2 7.4 5.6 50.7| 50.8] 47.3 43.11 41.8f 47.1
Normal speech1 ------------------- 40.2| 53.2| 47.4 51.8| 40.0} 45.0 8.0 6.8 7.6
Negro
500==—~emcmemme e e 47.61 56.3| 51.9 47.8] 37.9| 44.5 4.6 5.7 3.5
1000~ mm e e e e 56.9| 63.2 66.3 39.4| 30.9( 30.0 3.7 5.9 3.7
2000~ ~=-meme e ccmcccen e 41.1| 49.4| 53.0 48.0| 38.7| 38.2 10.9 11.9 8.8
3000~-=-mcmmrme e e 22.9( 26.4| 26.2 57.5| 50.1| 52.6 19.6| 23.5| 21.2
4000--=--mmememe e e 18.4( 17.1} 16.0 56.1| 50.9| 52.4 25.5] 32.0)0 31.6
6000---=remmem e e 6.4 7.2] 6.9 56.3| 50.3| 51.5 37.3] 42.5]| 41.6
Normal speech’---emmmmmmacccmmmm- 43.8| 52.5| 53.2] 50.6| 40.4| 42.2 5.6/ 7.1 4.6
Other
500-=-=cmmmcm e ieea e 54.9| 64.0) 55.9 43.11 33.1| 40.9 2.0 2.9 3.2
1000-cmmmmm e e e 64.7| 71.8} 70.4 33.7| 25.6] 26.6 1.6 2.6 3.0
2000 === m e e 48.91 57.8| 58.2 45.41 36.4] 34.6 5.7 5.8 7.2
3000-=-mcomem e e 26,11 31.4( 31.0 60.0] 56.4] 51.4 13.9| 12.2| 17.6
4000~ -cmmmmem e e e 20.8} 18.9| 19.4 59.0| 61.3| 53.7 20.2} 19.8| 26.9
6000--mmemme e e 8.6 7.4 8.2 60.0f 63.6] 56.0 31.4| 29.0| 35.8
Normal speech1 ------------------- 51.5| 61.5| 58.2 46.1} 35.6| 37.7 2.4 2.9 4.1

1Average hearing level at 500-2000 cycles per second.
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Table 9. Actualvpercentage of adults baving hearing levels within specified ranges for the better
ear at 500, 1000, 2000, 3000, 4000, and 6000 cycles per second and in the normal speech range,
by size of area of residence: United States, 1960-62

Hearing levels

Urbanized areas

Urban places
outside of urbanized

re audiometric areas
zero and Total Rural
tonal frequency | urban areas
et sheons mition | Lo | P | e | P00 i | B
million ? more 25,000 { 10,000
=5 decibels
or less Number per 100 population
500m-==mmmmmemm 48.6 42,6 53,4 53.5 46,01  47.0] 40,71 53.4| 50.0
1000~ mmmm- cm—e| 57,4 51.4 63.6 57.8 60,6] 46,7 50,3] 64.41 63.1
2000 mmmmmm e 44,0 41,1 49,4 44.6 42,2 33.9] 40,6] 49.1| 47.3
3000-==nmmcmmmme 23,0 23.9 20,9 26.8 20,2{ 19,4] 17.0] 26,6] 24.4
4000 e mmmmmmmem 16.4 16.8 13,1 18.5 16,0] 16,2 14,1{ 18.1] 15.2
6000~ mmmm—m————— 6,9 8.4 9.5 6,9 5.0 2.4 4,6 6,9 5.4
Normal speech'~--| 45,7 40,8 53.1 47,1 45,6] 38,6 36,91 52.3] 49,0
-4 to +15
decibels
500 mmmmmm e e 45.9 50,5 43.6 41.2 47,91 43,11 53,41 42,0} 43,9
1000-m == mmrmm - 37.3 43.1 33,4 36.4  34.3| 40,0 45,3 30,0] 31,4
2000--~~-=~mmmm- 43.7 46,6 40,7 41,7 45,6 44.61 48,01 40,3} 39.4
3000-mrmrmomcen- 53.2 54,4 58,3 47.5 55,21 44,11 57.7] 52.5] 50.4
4000~ mmmmmmmmm 52,1 52,6 58,7 48.3 52,9 40,0 52.8] 52,6{ 50.5
6000~~~ ~==momorn 50.5 49,1 54,2 48.7 49.8] 45.6] 53.6{ 51.6| 48.6
Normal speech!~-| 47.2 52.0 41,8 45,2 47,8 43,91 56,71 41,0] 43.2
+16 decibels
QY more
500mnmmmmmemmee 5.5 6.9 3,0 5.3 6.1 9.9 59|  4.6] 6.1
1000~=mmmmmmemne 5.3 5.5 3.0 5.8 5,1{ 13,3 b4 5.6 5.5
2000mmmmmmm e m e 12,3 12.3 9,9 13.7 12,21 21,5] 11,4| 10.6| 13,3
3000-mmmmmmmmmne 23,8 21,7 20.8 25,7 24.6] 36,5 25.3] 20,9 25.2
4000~--~~ ————— 31,5 30.6 28,2 33,2 31,11 43,8{ 33.1| 29.3| 34.3
6000-mmmmmmm e 42,6 42,5 36,3 44,4 45,2 52.0 41.8 41.5] 46,0
Normal speech!--{ 7.1 7.2 5.1 7.7 6.6| 17.5 6.4 6.7 7.8

1Average hearing level at 500-2000 cycles per second,
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Table 10.
better ear at

Expected percentage

of adults

having hearing levels within specified ranges for the

500, 1000, 2000, 3000, 4000, and 6000 cycles per second and in the normal speech
range, by size of area of residence: United States, 1960-62

Hearing levels
re audiometric

Urbanized areas

outs

Urban places
ide of urbanized
areas

zero and Total Rural
tonal frequency| urban areas
o ol smittion| 1o 3 | P00 | uaagr | 25,000 | 10,000 | 2,500
or more | million |} piiison| 2202990| nore | 25,000 | 10,000
=5 decibels
or less Number per 100 population

500 -mcmmm e 48.8 47.8 48.6 49.1 49.8 44.1 50.3 48.8] 49.5
1000---=memea 59.1 58.1 58.8 59.4 60.2 53.7 60.7 59.3 | 59.6
2000--=-=m==m-== 45.0 43.7 44.6 45.3 46.1 39.5 46.5 45.51 45.3
3000=-==mmummmmm 23.6 22.5 23.2 24.0 24,6 19.2 24.0 24.8 | 23.2
4000-----mmomueun 16.2 15.4 15.8 16.5 17.0 12.3 16.2 17.3| 15.5
6000-~=memmomann 6.5 6.1 6.2 6.8 7.0 4.6 6.5 7.0 6.2
Normal speechl--{ 46.6 45.3 46.3 46.9 47.8 40.8 48.4 47.1 1 47.1

-4 to +15

decibels
500~ mnmmm——e 45.3 46.2 45.5 45.1 44.8 48.0 44,6 45.0 | 45.0
1000-==~mmcumaen 35.5 36.4 35.6 35.2 34.8 39.0 34.6 35.01 35.2
2000--==mwmwmaun 42.4 43.1 42.4 42.1 41.9 44.0 42.4 41.6 | 42.3
3000 ~~mmemmmmm 52.2 52.4 52.3 51.9 52.2 50.9 53.6 51.6 | 52.4
4000--=~mmmocam-n 51.6 51.3 51.9 51.2 51.7 49.1 53.2 51.7 { 51.6
6000-~=rmeuuunam 49,9 48.8 50.0 49.8 50.6 44,8 51.6 50.6 | 49.9
Normal speech'--| 45.9 47 .1 46.0 45.6 45.3 48.9 45,2 45.2 | 45.8

+16 decibels

or more
500--=-meueeae 5.8 6.0 5.9 5.8 5.4 7.9 5.1 6.2 5.5
1000-~--mrounun- 5.4 5.5 5.6 5.4 5.0 7.3 4.7 5.7 5.2
2000------="omnm 12.7 13.2 13.0 12.6 12.0 16.5 11.1 12.91 12.4
3000----=-ceuue- 24,1 25.1 24.5 24.1 23.2 29.9 22.4 23.6 | 24.4
4000--=---mmmem- 32.2 33.3 32.3 32.3 31.3 38.6 30.6 31.0} 32.9
6000---~~cueuoun 43.6 45.1 43.8 43.4 42.4 50.6 41.9 42,41 43.9
Normal speech!-- 7.4 7.6 7.7 7.5 6.9 10.3 6.4 7.7 7.1

1Average hearing level at 500-2000 cycles per second.
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Table 11.

at 500,1000,2000, 3000,
rural areas, race, and sex: United States, 1960-62

Actual percentage of adults baving hearing levels within specified ranges for the better ear
000, and 6000 cycles per second and in the normal speech range, by urban and

Urban Rural
Sex and
tonal
frequency |-5 dB or less | ~4 to +15 dB| +16 dB or more | -5 dB or less| -4 to +15 dB| +16 dB or more
in cycles
per second
White | Negro | White| Negro| White |Negro | White | Negro | White| Negro | White Negro

Both sexes Number per 100 population

500-m===w== 47.4 57.6 | 47.0} 38.1 5.6 4.31 47.4 64,11 46,31 30.7 6.3 5,2
1000-~=~=mwm= 57.2 58.3 1 37.5| 36.6 5.3 5.1] 61.2 72.7| 33.1| 22.8 5.7 4,5
2000--~m=w-- 43.5 46.2 1 44,0 43,2 12.5 10.6 | 46.5 46,11 39.8| 43.4 13.7 10.5
3000-~==m=n=- 22.6 25.6 | 52,71 57.8 24,7 16.6 | 22,9 29.9| 50.6f 52.7 26,5 17.4
4000~=memmm= 16.5 16.0 { 50.6{ 62.8 32.9 21,2 | 15.0 16.2| 48.9( 60.7 36.1 23,1
6000--==~-== 6.5 10.4 ] 49.2) 59.6 44,3 30.0 5.2 8.0 47.0| 59.0 47.8 33.0
Normal

speech!---- | 45.3 48,1 47.5| 45.6 7.2 6.3 | 46.7 59,0 45.4| 33.6 7.9 7.4

Men

500-~===---~ 45,9 60.5 | 49.6| 36.0 4,5 3.5 48.4 71.7| 46.2 21,7 5.4 6.6
1000-------- 54,5 56.4 1 40.5| 35.7 5.0 7.91 59.1 73.5| 35.0) 19.4 5.9 7.1
2000-------~ 39.1 41.5 | 45.8) 42,5 15.1 16.0 | 42.6 45,1 | 40.7] 40.9 16.7 14.0
3000-~~~=--- 14.1 21.0 | 52.0f 52.6 33.9 26.4 | 15.8 26,0} 45.2] 49.1 39.0 24,9
4000--~mmme~ 8.5 9.1 44.7| 59.6 46.8 31.3 7.2 12,7 38.4] 56.8 54,4 30.5
6000-------- 3.3 6.4 | 40.0( 54.3 56.7 39.3 2.4 3.5] 36.6| 58.8 61.0 37.7
Normal

speech!---- | 41.3 46,0 | 51.6| 45.9 7.1 8.1 42.7 61.4| 48.6| 28.9 8.7 9.7

Women

500 -------- 48,7 55.4 | 44,7] 39.7 6.6 4,91 46.5 56.4| 46.4) 39.8 7.1 3.8
1000--«~==-- 59.6 59.8 | 34.,8] 37.3 5.6 2,9 63.4 71.8| 31.2} 26.3 5.4 1.9
2000---~=-=-~ 47.3 49,7 42,41 43.9 10.3 6.4 50.4 47,11 38,8 45.9 10.8 7.0
3000-~-=---- 30.0 29,1 | 53,2} 61.8 16.8 9.1 30.2 33.9| 56.2] 56.3 13.6 9.8
4000 -~=-=--~ 23.3 21.2| 55.8} 65.4 20.9 13.4| 22.8 19.7| 59.5| 64.6 17.7 15.7
6000----~---- 9.2 13.6 | 57.1; 63.5 33.7 22.9 8.2 12.4) 57.6| 59.2 34.2 28.4
Normal

speech!----| 48,7 49.8 | 44,0 45.3 7.3 4.9 50.8 56.7| 42.,1| 38.5 7.1 4.8

1Average hearing level at 500-2000 cycles per second.
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Table 12.

Expected percentage

of adults having hearing levels

within specified ranges for the better

ear at 500, 1000, 2000, 3000, 4000, and 6000 cycles per second and in the normal speech range, by ur-
ban and rural areas, race, and sex: United States, 1960-62

Urban Rural
Sex and
tonal
frequency |-5 dB or less| -4 to +15 dB | +16 dB or more| -5 dB or less -4 to +15 dB [+16 dB or more
in cycles
per second
White| Negro | White| Negro { White | Negro| White | Negro| White Negro | White | Negro
Both sexes Number per 100 population
500-~~-mun= 48.3 51.0] 46.1| 44.3 5.6 4.7 49.6 | 50.4 44,1 43.8 6.3 5.8
1000-==wummm 57.0 60.0| 37.6] 35.6 5.4 4.4 62.8 | 63.5 31.7 31.3 5.5 5.2
2000-wm==mm- 43.6 46.7 | 43.9 | 42.7 12.5| 10.6 47,0 47.3 39.5 40,1 13.5 12,6
3000~=mwmmm- 22.7 25.2| 53.1| 53.8 24,2 | 21.0 24,2 | 24.1 50.3 51.1| 25.5 24.8
4000-~m===== 16.1 18,2 51.9 | 53.7 32,0 28,1 14,9 | 15.3 50.4 50.6 | 34.7 34.1
6000~r~=mm—- 6.8 7.6 50.1| 53.7 43,1 38.7 5.3 5.3 48,2 49,11 46.5 45.6
Normal
speechl----| 45.4 48,6 | 47.4| 45.6 7.2 5.8 48,6 | 49.1 43.4 43.6 8.0 7.3
Men
500«~=amemm 47.3 48.3| 48,2 47.6 4.5 4.1 51.6 | 51.6 43,1 43.4 5.3 5.0
1000-==mmm=- 54.4 55.5| 40,2 39.8 5.4 4,7 6l.1 | 61.8 32.7 32.9 6.2 5.3
2000« memmmm 39.4 40.5| 45.3 | 45.2 15.3} 14.3 43,4 | 43.2 40.0 42,0 | 16.6 14.8
3000-====m-- 14.7 15.4| 52.0| 53.0 33.3 1 31.6 17.4 | 16.2 45.0 47.4} 37.6 36.4
4000w mmmme— 8.6 9.0 46.2| 47.4 45,2 | 43.6 7.9 7.2 40.5 41.8 | 51.6 51.0
6000=-~-==== 3.6 3.8| 41.5| 42,9 54,9 53.3 2.4 2.1 39.0 39.8 | 58.6 58.1
Normal 1
speech” ==~=-| 41.8 42,9 50.9| 50.6 7.3 6.5 45.4 | 45.3 45.6 47.2 2.0 7.5
Women
500-=-emean 49.0 53.1 44.41 41.8 6.6 5.1 48,1 | 49.1 45,2 44,2 6.7 6.7
1000~==~==-= 59.3 63.5| 35.3| 32.4 5.4 4,1 64.5| 65.2 30.6 29.7 4.9 5.1
2000-======= 47,2 51.5| 42.6| 40.7 10.2 7.8 50.6 | 51.4 39.1 38.2 | 10.3 10.4
3000--====~-~ 29.6 32.7| 54.1) 54,5 16.3; 12.8 31.1 | 32.1 55.6 54.8 | 13.3 13.1
4000-=mmmwmn= 22.7 25,2 56.8| 58.5 20.5) 16.3 14.9 | 15.3 60.5 59.5| 24.6 25.2
6000===cmemm 9.6 10.6] 57.4| 61.9 33.0| 27.5 8.3 8.6 57.7 58.5 | 34.0 32.9
Normal
speech’ -~~~ | 48,3 52.9{ 44.5| 41.7 7.2 5.4 51.9] 52.9 41.2 40.0 6.9 7.1

%Nerage hearing level at 500~2000 cycles per second.

29



APPENDIX |

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.l‘ 2

Reliability

The methodological strength of the survey derives
especially from its use of scientific probability sampling
techniques and highly standardized and closely con-
trolled measuiement processes. This does not imply 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 inexacteven though standardized and
controlled.

The first-stage evaluation of the survey was re-
ported in reference 2, 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, Imputa-
tion of nonrespondents was accomplished by attributing
to nonexamined persons the characteristics of com-
parable examined persons as described in reference 2.
The specific procedure used amounted to inflating the
sampling weight for each examined person in order to

30

compensate for sample persons at that stand of the
same age-sex group who were not examined,

In addition to persons not examined at all, there
were some whose examination was incomplete in one
procedure or another. Age, sex, and race were known
for every examined person, but for a number of the
examinees, one or more of the hearing tests were not
available, For each of the 27 examinees not given
the hearing test, a respondent of the same age-sex-race
group was selected at random and his test results
assigned to the nonexamined person.

When only incomplete test results were available
(56 persons), a variety of methods were used, depending
upon the extent of existing data. If only one ear was
tested, it was assumed that the findings for the other
ear would have been the same, If partial results were
available, the levels reached by the other ear at the
particular frequencies were used as the estimates if
they were consistent with the rest of the audiogram
for the ear on which the data were missing. Otherwise,
projections were made on the parts of the audiogram
available.

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 a sample 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 com-
pletely include both or treatoneor the other separately,
(2) the survey design and estimation procedure are
complex and, accordingly, require computationally in-
volved 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 inacellis smallor, even occasionally,
when the number of cases is substantial,

Estimates of approximate sampling variability for
selected statistics used in this report are presented in
table 1. These estimates have been prepared by a
replication technique which yields overall variability
through observation of variability among random sub-
samples of the total sample. The methad reflects both

Flrmgypro’’ gomnaling vari
Pure’’ sampuing variance

ment variance,

In accordance with usual practice, the interval
estimate for amny statistic may be considered the range
within one standard error of the tabulated statistic,

ance and g Bart of the measire.
Cg and a pari oI in¢ measure-

with 68 percent confidence; or the range within two
standard errors of the tabulated statistics, with 95 per-
cent confidence.

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 beenincluded in
the belief that they help to convey an impression of the
overall story of the table.
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Table I. Standard error, expressed in percentage, for percent of persons with a specified hearing threshold
level at 1000 and 4000 cycles per second: United States, 1960-62

Both sexes Men Women
Item
1000 | 4000 1000 | 4000 1000 | 4000
cps. cps. cps. cps. cps., | CPS.
Race Standard error in percent
White:
-5 decibels OF l@8S--=~cmmommmmo e e emememm 1.3 0.73 1.51 0.674 1Ll.51} L.37
+16 decibels OT MOT@=~==mmmmm=mmmemm— oo mcmm oo oo 2.70| 1.50 3.00 1.30| 3.00| 2.40
Negro:
-5 decibels Or leSS~==~-c-mrmmmmcccm et mce o ae 2.54] 1.55 4.40 1.65] 3.06] 2.23
+16 decibels OY MOTE@--~=-=-mmcom oo e e 5.00| 3.10 8.00 3.20| 6.00| 4.50
Other:
-5 decibels 0T lesS~=-~=-=cmmmmmmn e e 8.47 | 5.73f 19.11 7.79[ 9.01] 8.02
416 decibels OF MOYE-=w===m==c—m s e e e mam s --1 16.50| 10.00 25.00 15.00} 18.00]16.00
Region
Northeast:
-5 decibels Or leSS--==-m~-mmmcmcomcm e e e e — e 1.90 1.49 1.78 1.15( 2.33} 2.05
+16 decibels OT MOTE-=m=m=mmmcmam o mmccee e 3.50| 2.90 3.50 2.30( 4.50§ 4.10
South:
-5 decibels Or leSg§-=—~-mmrmmcmm oo e 3.67 1.51 4.38 L.42| 3.42§ 2.08
+16 decibels OT MOLE=~======cca oo e 7.20| 3.00 8.50 2.501 6.501 4.00
West:
-5 decibels Or leSg-=-=-me——mmmm oo e— e me o an 1.85 1.25 2.42 1.17 1.78} 2.88
+16 decibels Or MOY@-===-m--ccmmm oo ecem e 3.60f 2.50 4.50 2,30 2.50) 5.50
Region and race
Northeastw.White:
-5 decibels Or lesg§-===r=-m-mmcca e aom 1.90] L1.45 1.97 1.14} 2.04) 1.98
+16 decibels Or mOTE-r-----=-mmm oo e 3.50| 2.90 3.50 2.20( 4.10] 3.50
Northeast—--Negro:
-5 decibels Or l@SS—=-mrm—mmm—me e e omnao 4.041 3.99 6.55 3.98| 6.871 4.99
+16 decibels Or MOrE==-==cm—=m oo oo 8.10| 7.50)] 12.50 7.30} 12.00 {10.00
South—White:
-5 decibels Or leSS===--cmmmmm o —ee— e mem e 3.87 1.43 4.48 1.33| 3.79]| 2.22
+16 decibels Or MOTE--=-c-m=c-mecm oo e 7.50| 2.50 9.00 2.50 7.40§ 4.40
South~-Negro:
-5 decibels 0r leSS-==--=cc=mmocmm o 3.51( 2.30 3.99 1.91| 3.80( 3.16
+16 decibels Or mOTe--~-------mccce e e 6.50 | 4.50 7.00 3.50| 7.50( 6.00
West—White:
-5 decibels Or leSS-r-=-c-m-mmcccc oo ennan 2.341 1.42 2.96 1.23 2.031 3.11
+16 decibels OF MOY@--====c--- = e meemeommae 4.50| 2.50 5.80 2.50| 4.00] 6.00
West—Negro:
-5 decibels Or leSS--r===mrmemcmcmcm e ma e 4.94) 2.76| 11.94 4,951 4.74) 2.62
+16 decibels O MOTE-====mcm—mecme e 2.00| 5.00i 20.00 9.00) 9.00]| 4.50
Area
Urban:
-5 decibels Or leSS-=-==m——=-mccmmc e e m - 1.62| 0.81 1.73 0.70} 1.78] 1.39
+16 decibels 0r mOre---=-c-m-mom e 3.20( 1L.50 3.40 1,40 3.20( 2.50
Rural:
-5 decibels or lesg--=mrmmcmm e e 1.86] 2.01 4,44 1.95| 3.49/ 2.40
+16 decibels Or mOTe--=----=cemm oo 3.50} 4.00 8.00 3.90[ 6.50| 4.50
Race and selected ages
White— -5 decibels or less:
18-24 years-=---c-mamem s m o e e - --- 2.14 2.95( 2.00| 2.59
35-44 yearS—c—mmmm e e e - ——— —-——- 2.85 0.69| 2.70] 2.90
55-64 years---rommmm e e e e e e - - 2.96 0.68| 2.54} 1.23
75-79 yearsS-m---com e e e e - - 2.91 ~==| 3.37] ===
Negro— -5 decibels or less:
18-24 year§---mmmmm oo e e e .- - 7.16 5.50| 3.12| 6.47
35-44 yearS---m-mam e e - - 5.49 3.81( 4.70| 4.22
5564 years-=m=-smom e e —mamc oo o -—- - 7.06 1.26| 6.74) -~
7579 YearSm==mme o e e m e --- -—- 25.24 ~—=| 6.40| -~-~
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APPENDIX i

DEMOGRAPHIC TERMS

Age.—The age recorded for each person is theage
at last birthday. Age is recorded in single years.
Rgce.—Race isclassifiedhere as "white,' "Negro,"
or "'other.” "Other" includes AmericanIndian, Chinese,
Japanese, and other racial groups.Mexican persons are
included with "white'" unless definitely known to be
American Indian or of another nonwhite race.
Region.—For the purpose of classifying the popula-
tion by geographic area, the United States was divided
into three major regions. The States included in each
region are as follows:
Region States Included
Northeast --~=--- Maine, Vermont, New Hampshire,
Massachusetts, Connecticut, Rhode
Island, New York, New Jersey,
Pennsylvania, Ohio, and Michigan
South ==~ mcmmmee Delaware, Maryland, District of
Columbia, West Virginia, Virginia,
North Carolina, South Carolina,
Georgia, Florida, Kentucky,
Tennessee, Alabama, Mississippi,
Arkansas, Louisiaha, Oklahoma,
and Texas
West ---m-mmumo- Washington, Oregon, California,
Idaho, Nevada, Montana, Utah,
Arizona, Wyoming, Colorado, New
Mezxico, North Dakota, South Dakota,
Nebraska, Kansas, Minnesota, Iowa,
Missouri, Wisconsin, Illinois,
and Indiana

Urban and rural.—For the first six primary sam-
pling units atwhich 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.,
Chicago, Ill,, and Butler, Mo. For the remainder of
the sampling units the 1960 census definitions were used,

The change from 1930 to 1960 definitions is of
small consequence in the survey, since only six loca-
tions were affected, and 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 23,000 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
inhabitants or more not included in any urban fringe,
The remaining population is classified as rural.

Q00
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