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HEARING LEVELS OF U.S. YOUTHS
12-17 YEARS

Jean Roberts and Elizabeth M. Ahuja, Division. of Health Examination Statistics

INTRODUCTION

This report gives national estimates of the
hearing levels of youths 12-:17 years of age in the
civilian noninstitutionalized population of the
United States. These are based on individual
monaural pure-tone audiometric test results, at
eight frequencies obtained in the Health Exami-

nation Survey of 1966-70 for a national probabil-
ity sample representative of the 22.7 million
youths in that segment of the population.
Findings have been analyzed with respect to age,
sex, race, geographic region, size of place of resi-
dence, family income, and education of parent.

The Health Examination Survey is one of the
major programs of the National Center for Health
Statistics, authorized through the National Health
Survey Act of 1956 by the 84th Congress as a
continuing Public Health Service function to
determine the health status of the population.!

In the National Center for Health Statistics,
the principal health survey programs include the
Health Examination, Health Interview, Health
Manpower and Facilities, and Health Resources
Utilization. The Health Interview Survey, which
collects health information from samples of
people by household interview, studies primarily
the impact of known illness and disability on the
lives of people. The Health Manpower and Facili-
tiesprograms obtain information through surveys
ol hospitals, nursmg homes, and other resident

institutions, and the entire range of personnel in
the health occupations. The Health Resources
Utilization surveys obtain information on the
extent of health facility and service utilization.
The Health Examination Survey collects data
through direct physical examinations, tests, and
measurements performed on scientifically se-
lected nationwide probability samples of the
population. This system, in addition to providing
the most efficient way of obtaining actual diag-
nostic data on the prevalence of specified medi-
cally defined illness, is the only one of the survey
programs to secure information on unrecognized
or undiagnosed conditions as well as a variety
of physical, physiological, and psychological
measures within the population. In conjunction
with the examination, medical history, demo-
graphic and socioeconomic data ‘were obtained
on the sample population under study with
which the examination findings for these per-
sons may be interrelated.

The Health Examination Survey is planned as
a series of separate programs called “cycles.”
Each cycle is limited to specific aspects of health
within specific segments of the U.S. population.
The first cycle in 1960-62 was designed primarily
to provide data on the prevalence of certain
chronic diseases and on the distribution of
various physical and physiological measures ina
defined adult population.?>

The target population for the second cycle in
1963-65 ‘was the noninstitutionalized children
6-11 years of age. For it the examination was



focused primarily on health factors related to
growth and development.4.5
" The third cycle, on which the findings in this
report are based, was designed as in the preceding
children’s program to collect data on the health
status of the youth population with particular
emphasis on factors and conditions related to
their growth and development. For this a prob-
ability sample of the noninstitutionalized youths
12-17 years in the United States was selected and
examined. The questionnaires and examination
content and procedures were similar to those in
the children’s program, so as to obtain com-
parable information for the entire continuum of
childhood through adolescence, but were supple-
mented, as necessary, to obtain data specifically
related to adolescent health. Included were a
physical examination given by a pediatrician
assisted by a nurse, tests administered by a
psychologist, and a variety of tests and measure-
ments by laboratory X-ray technicians. The
survey plan, sample design, examination content,
and operation of this survey program have been
described in a previous report.6

Policies for the testing of hearing and the
related examination of the ears, nose, and throat
were provided through the Subcommittee on
Hearing in Children of the Committee on Con-
servation of Hearing of the American Academy
of Ophthalmology and Otolaryngology, of which
Dr.Raymond E. Jordan was Chairman. Members
of the subcommittee also made onsite visits to
review the ongoing hearing examination. Facil-
ities for the testing of hearing, training of tech-
nicians in testing and in instrument calibration,
and conduct of acoustical surveys were made
available through this group. Dr. Eldon L. Eagles,
Executive Director of the Subcommittee, served
as principal consultant in the hearing aspects of
the survey. Specific guidance on audiometric
testing and the training of the technicians in this
testing were given by Dr. Leo Doerfler of the
University of Pittsburgh. Instrument calibration,
background noise level surveys, and specific
guidance on environmental control aspects of
hearing testing were provided by Mr. Kenneth

Stewart through his acoustics laboratory at the
University of Pittsburgh. Special training in
performing the ear examination was also given
the survey staff pediatricians.

Field collection operations for the youths’
cycle started in March 1966 and were completed
in March 1970. Of the 7,514 youths sclected in
the national probability sample, 6,768 or 90 per-
cent were examined. This national sample is
representative, and the examined group is closely
representative of the 22.7 million civilian non-
institutionalized youths 12-17 years in the United
States with respect to age, sex, race, region,
population size of place of residence, and rate of
change in size of place of residence from 1950
to 1960.

As in the preceding program among children,
examinations in the youths’ cycle were done
consecutively in 40 different locations through-
out the United States. Each youth during his sin-
gle visit was given a standardized examination by
the examining team in the mobile units specially
designed for use in the survey. The only excep-
tion was that the girls whose urine specimens were
found positive for bacteriuria were brought back
for repeat urine tests. Prior to the examination,
demographic and socioeconomic data on house-
hold members as well as medical history, be-
havioral, and related data on the youth to be
examined were obtained from his parents. In
addition, a Health Habits and History form was
completed by the youth before he arrived for
the examination and a Health Behavior form
was completed by him while in the examination
center. Ancillary data were requested from the
school attended by the youth including his grade
placement, teacher’s ratings of his behavior and
adjustment, and health problems known to his
teacher. A birth certificate was obtained for
each youth to verify his age and provide informa-
tion related to his condition at birth.

Statistical notes on the survey design, reliability
of the data, and sampling and measurement error
are shown in appendix I. Definitions of the demo-
graphic and socioeconomic terms are in appen-
dix IL.



HEARING MEASUREMENT AND RELATED
ENT EXAMINATION

Hearing threshold levels for the right and left
car of cach youth were determined individually
at cight frequencies—250, 500, 1000, 2000,
3000, 4000, 6000, and 8000 Hertz (Hz-cycles
per second). Testing was done in an acoustically
treated room using air-conduction earphones with
stundard pure-tone audiometers and methods
identical to those in the preceding survey among
children. The related examination of the youth’s
cars, nose, and throat (ENT) given by the survey
staff pediatrician included a general inspection
of the external ears, routine otoscopic examina-
tion of the external auditory canals and tympanic
membranes, pneumatic otoscopy, and inspection
of the anterior nares, tonsils, and oral pharynx
identical (with a few minor deletions) to that for
children in the preceding survey.?

Testing was done by technicians specially
trained in the use of a modified Hughson-Westlake
method in which the tone was first introduced
at a 60-decibel (dB) intensity, decreased by 10-dB
steps until no response was obtained, then in-
creased 5 dB and dropped 10 dB until the lowest
intensity was reached (threshold) at which re-
sponses were obtained in 2 out of 3 or $ outof 5
ascending trials. For the testing, the youth was
scated with his back to the window in the
acoustically treated test room in which the door
had been closed. The youth was seated opposite,
but not directly facing the tester, so the examinee
. could not see when the signal was presented. The
technician made certain that the youth’s ears
were not obstructed with cotton, that eyeglasses,
hicaring aids, earrings, and chewing gum were re-
moved, and that hair was pulled back off the ears.
The technician then placed the earphone opening
over the ear canal making sure that the earphone
made a good seal against the youth’s ear. The
red carphone was placed on the right ear, the
gray on the left.

Hearing threshold or level, as used in this re-
port, is the lowest intensity of a pure tone pro-
duced in the audiometer earphone that the youth

reports as just audible to his ear under test, in at
least one-half of the specified number of trials.
Standard audiometers for 82 percent of the tests
among youths were calibrated and maintained in
calibration in accordance with the 1951 American
Standard Association (ASA) specifications8 in
which the zero sound intensity level on the dial
of these instruments corresponds to the thres-
hold of hearing for “normal” subjects with no
history of otological disease or difficulty hearing,
as determined in the 1935-36 National Health
Survey. The “audiometric zero (ASA-1951)" or
zero point on the audiometer was expressed in
terms of the sound pressure levels in decibels
produced by the earphones in a National Bureau
of Standards (NBS) 9-A coupler when the volt-
ages corresponding to this threshold of hearing
are applied. This audiometric zero point corre-
sponds to a different sound pressure level for
each test frequency. During the latter part of
the survey, as the older audiometers became
more difficult to recalibrate to ASA standards,
they were replaced with newer standard audiom-
eters calibrated and maintained in calibration in
accordance with the 1969 American National
Standards Institute (ANSI) specifications which
incorporated the standards set in 1964 by the
International Organization for Standardization
(ISO).9:10 The audiometric zero points at each
frequency in the ASA-1951 Standard were revised
for the ISO-1964 and ANSI-1969 Standards on
the basis of more recent audiometric test data on
human subjects from a large number of acoustics
laboratories in various countries that were ob-
tained with improved equipment not available at
the time the 1935-1936 National Health Survey
normative data were obtained.

Measurement of hearing level could be made
in 5-decibel steps from 100 decibels above to
10 decibels below the audiometric zero point on
the ASA-1951 audiometers and from 80 decibels
above to 10 decibels below the audiometric zero
point on the ANSI-1969 equipment. Since the
hearing of youths is substantially more sensitive
than that of the adulis tested in the Health

'Examination Survey of 1960-62, the audiometers



were modified by the insertion of a 30-decibel
attenuator so that testing could be done as low as
40 decibels below audiometric zero in a stable
part of the range of the instrument as was done
in the preceding survey among children. This
made a corresponding reduction in the upper
limit of intensity available for testing (to 60 dB
on the ASA-1951 instruments and 40 dB on the
ANSI-1969 units). Later the value of the atten-
uator was subtracted to obtain the actual hearing
level of the examinee in decibels. The decibel
values re audiometric zero, as used here, are de-
fined as 20 times the logarithm to the base 10 of
the ratio of the sound pressure at the examinee’s
threshold of audibility (his zero sensation level)
to the reference sound pressure established for
the audiometer (audiometric zero) used. Both
sound pressures in this ratio are usually expressed
in decibels re 0.0002 dynes per square centimeter.

For analytic purposes the two sets of
measurements—the 82 percent from ASA-1951
instruments and the 18 percent from ANSI-1969
(ISO-1964) instruments—were later all converted
to both units using the appropriate values shown
in appendix IV for each examinee. Some of the
basic hearing level findings for youths in this
report are shown both in the ASA-1951 and
ANSI-1969 units to provide continuity with pub-
lished findings for U.S. adults from the 1960-62
survey and for U.S. children from the 1963-65
survey, which were obtained and published only
in terms of the ASA-1951 units.

Before the earphones were placed, the youth
was instructed not to touch them once they were
in place. He was also told that the sound coming
from them would be like whistles or horns which
would be heard in one ear at a time and which
would get progressively fainter. The youth was
asked to show when the sound was heard and in
which ear by raising his right or left index finger.
He was further told to raise his index finger even
though the sound was very faint and to keep it
raised until the sound was no longer heard.

Prior to the test the instrument power was on
for at least 10 minutes. The sequence of testing
was done in a randomized fashion starting with

4000 Hertz, then proceeding to 1000, 6000, 500,
2000, 250, 4000, 8000, and 3000. Testing of
the ears was alternated starting with the right ear
for youths with even numbered records and witi
the left ear for youths with odd case numbers
(appendix III).

After the testing the technician indicated on
the record what conditions, if any, affected the
test results, such as a cold, ear discharge, defec-
tive equipment, earache, or other. If the techni-
cian indicated that because of the condition he
felt the hearing test results were unreliable, these
results were not used. The extent of missing data
either because the test was not given or the results
unreliable and the methods used in estimation of
these missing values are shown in appendix L.

The technicians were trained to avoid rhythmic
presentation of signals to the youth, to skip to
another threshold temporarily to avoid a long,
drawn out search for a particular threshold, to
avoid visual or auditory clues when presenting
the tone, and to avoid distracting activity.

After each test session a disinfectant was
applied to the headband and earphones.

Acoustical Environment

Hearing was tested in an acoustically treated
room within a specially constructed trailer in the
mobile examining center. Inside dimensions of
tihie room measured 84 by 156 by 96 inches.
Walls, door, and ceiling were constructed of 4-
inch thick acoustical panels of heavy steel. The
room had incandescent lighting and continuous
but quiet ventilation.

Performance of the room in attenuating exter-
nal noise was checked periodically throughout
the cycle by acoustical surveys conducted under
normal test conditions. Sound pressure levels
were measured both inside and outside the test
area with and without the air-conditioning equip-
ment and under other conditions of excess noise.
When compared with the American Standards
Association’s maximum allowable sound pres-
sure levels for no masking above audiometric
zero (ASA-1951),11 the findings (shown in table



Table A. Acoustical survay1 of the noise levels? in the test room used for audiometry in the Health Examination Survey, 1966-70

Maximum allowable So:md pressure
evel (dB)
Audiometric sound preSSl:lre inside test room
test for no m.asklng- Instru.ment
Frequency band (Hertz) frequency above audiometric noise Al air Al air
(Hertz) zero from 1951 (dB) condi- condi-
American Standard .. .
(dB) tioning | tioning
off on
L - 50 40 14 3842 | 4648
25180 . ¢ i it et et et i, 125 40 12 26 38-40
1B0-300. « vt ee et e an e 3250 40 12 12 16
B00-600. . . v v ei v it iein et 3500 40 1 10-11 | 12-13
B00-1200 . . . oottt it ittt e 750 40 B
600-1200 . e e e 31000 | 40 1 10 12
1200-2400 . . . . v vttt et ittt e 1500 42
1200-2400 .. ... N e e nm e et s e 32000 47 1 10 11-12
24004800 . . ittt i e e 33000 52
24004800 . ........ c e e s e s m s e e e s e 34000 57 12 10 11-12
480010000 . . ... oiie i inee s 36000 62
A4B00-10000 . .. oot ini e iennninnnsenns 38000 67 12 12 12

1 suly 22, 1968, at Portland, Maine.
Sound pressures in decibels re 0.0002 dyne per cm<.
Test frequencies used in this study.

A) indicate that under normal conditions with
air-conditioning equipment on, the room would
have provided sufficient attenuation of ambient
noisc lor testing to at least 20 decibels below
audiometric zero (ASA-1951) at all test frequen-
cies. The Jowest hearing level for which there
would be no masking ranged from 24 decibels
below audiometric zero (ASA-1951) at 250
Hertz to 27-35 decibels below at 500-2000
Hertz and 40 decibels or more below from
3000-8000 Hertz. Hence for all practical pur-
poses only at the 250 Hertz frequency could
masking due to ambient noise have produced an
clevated rather than a true hearing level for the
few youths whose hearing levels were unusually
low (less than 24 decibels below audiometric
zero, ASA-1951).

During the survey it was not always possible
to sclect locations for the examining center that
presented an ideal acoustical environment for
hearing testing at all times and still meet other
conditions necessary for the rest of the survey
examination. Nevertheless, analysis of the
findings for the frequencies below 2000 Hertz
gives no real evidence of any noticeable degree

of masking from external noise, indicating that
the acoustical environment was adequate for
testing to these low levels.

Audiometer Calibration and Other Aspects of
Quality Control

The audiometers used in this survey to measure
hearing acuity were primarily Maico instru-
ments—standard electroacoustical generators with
air-conduction earphones (receivers) of type
TDH-39 with MX-41/AR cushions, providing
pure tones of selected frequencies and intensi-
ties which cover the major portion of the
auditory range, and with a manual device for
interrupting the tone. )

The audiometers were modified and calibrated
at the Acoustics Laboratory of the University of
Pittsburgh to furnish reading in terms of hearing
levels in decibels on the NBS 9-A calibrating
coupler relative to the audiometric zero used in
the particular instrument—ASA-1951 or ANSI-
1969—at frequencies of 125, 250, 500, 750,
1000, 1500, 2000, 3000, 4000, 6000, and 8000
Hertz. The audiometric zero (American Stand-



ard, 1951) for air-conduction testing is based on
findings from the clinical followup to the 1935-36
National Health Survey for that subgroup of
persons considered to have ‘“normal” hearing.
This subgroup consisted of 1,242 persons, of all
ages and both sexes, who gave a history of normal
hearing for speech and whose hearing levels
(determined by air-conduction tests) for both
ears did not exceed a total variation of 15 or 20
decibels on the eight tones from 64 to 8192
Hertz.12,13

When voltages corresponding to audiometric
zero are applied, the sound pressure levels pro-
duced by the audiometric earphones commer-
cially available at the time of these surveys
differed for each type and configuration of ear-
phone. An indication of the extent of variability
among three of the TDH-39 earphones used at
some time during the 1960-70 period in the
Health Examination Surveys was obtained in a
loudness balance study on human subjects made
by Mr. Stewart and Dr. Ernest Burgi at the Uni-
versity of Pittsburgh Acoustics Laboratory for
the Health Examination Survey.l4 The ASA-
1951 reference zero levels used in laboratory
calibration of the TDH-39 earphones of the
audiometers in the Health Examination Survey,
together with the corresponding present inter-
national reference zero levels for pure-tone audi-
ometers adopted by the American National
Standards Institute (ANSI) in 1969 are shown in
appendix IV. Conversion to the ANSI-1969
levels were made assuming that the magnitude of
the difference in reference zero points for the
WE-705A earphones and TDH-39 earphones
would be the same in terms of the ANSI-1969
standard as had existed in the ASA-1951 standard.

During the survey among youths, each audi-
ometer was returmned to the Acoustics Laboratory
at the University of Pittsburgh for recalibration
after each of the 40 stands (locations) of the
examinations and also on the few occasions when
monitoring and calibration indicated that the
instrument was not functioning adequately.
Laboratory calibration procedures routinely in-
cluded tests to determine whether the instru-

ments were within the following American
Standards Association specifications:8

1. Frequencies generated by the audiometer
within *5 percent of the corresponding
frequency reading on the instrument.

2. The sound pressure produced by the car-
phones at each hearing level intensity
readings at each frequency not differing
from the normal values by more than 4
decibels at frequencies of 2000 Hertz or
less and by not more than 5 decibels at fre-
quencies above 2000 Hertz.

3. The 5-decibel intervals between successive
hearing level readings being not less than
3.5 decibels or more than 6.5 decibels.

4. The time required for the test tone to rise
to a value within =1 decibel of the required
sound pressure being not less than 0.1
second and not more than 0.5 seconds.

5. The sound pressure of the fundamental
signal being at least 25 decibels above the
sound pressure of any harmonic.

A typical laboratory calibration report from
the University of Pittsburgh for one of the audi-
ometers used in the survey among youths is
shown in table B.

In the field, audiometers were checked by the
technician twice each day—in the morning after
the 10-minute warmup period, before testing
was started, and again after testing was com-
pleted for the day. In addition, a weekly ficld
sound pressure calibration at set intensity levels
was performed using Briiel and Kjaer Precision
Sound Level Meters and Artificial Ear Gouplers.
Reports of the field calibration were sent rou-
tinely to the acoustics laboratory for review.
The field testing equipment was calibrated peri-
odically by the acoustics laboratory.

As previously stated, each ear was retested
at 4000 Hertz to provide a measure of the reli-
ability of the test results. On the average at the
various examination locations, the differences
ranged from 1 to 4 decibels or less than the
interval between test intensities, the magnitudc
that might be expected in test-retest of normal
subjects.15



Table B. Typical audiometer calibration results for audiometer No. 3536

Intensity Second harmonic
error (dB)? below Attenuator
fundamental
Actual
{nstrument frequency freauenc frequence of
{Hertz) a 1y (dB)3 Expected Actual
(Hertz) Red Gray .
phone phone range interval
Red Gray {dB) {dB)
phone phone
250 L i i it s e 257 -0.5 -1.5 35+ 35+ 95-100 4.7
500 .. vt inir i aannl 506 ~0,1 -0.3 35+ 35+ 90 - 95 4.9
1000 .0 ittt innencans 1015 -1.7 ~2.1 35+ 35+ 85 - 90 5.0
2000 £ .. i i i e . 1993 -1.3 -1.7 27.0+ 35+ 80-85 5.0
3000 . eveentencnnnnnns 2999 +0.3 +0.5 - 35+ 35+ 75~ 80 5.0
4000 . v vt et e s ien s 4026 +0.4 -0.3 35+ 35+ 70-75 5.1
6000 .. .civscnrnnnanns 6011 +2.9 ~0.4 35+ 35+ 65-70 5.2
8000 ...cinvectnananns 7963 +2.9 +1.0 35+ 35+ 60 - 65 5.0
55- 60 5.2
50- 55 5.0
Actual attenuation of 30 dB pad = 29.2 dB 45 - 50 5.1
40- 45 4.9
Line voltage variation: 105-125 = 0.5 dB 35-40 5.1
{ASA tolerance is 2 dB) 30-35 49
25-30 5.1
Overshoot and undershoot within ASA tolerance limits of + 1 dB 20-25 4.8
15- 20 4.9
Onset time within ASA tolerance limits of .1 to .5 sec. 10-15 5.0
5-10 4.9
0-5 4.9
Decay time within ASA tolerance limits from 20 dB or more within .5 sec. -5-0 4.8
-10--5 | 5.0

1ASA frequency tolerance t5 percent.

2ASA intensity tolerance at 250~2000 Hz is *4 dB, at 3000+ 5 dB. Obtained at hearing level dial readings of 60 dB.
ASA second harmonic tolerance is 25 dB at 500, 1000, 2000, and 4000 Hz, )

4ASA tolerance 1.5 dB,

The randomized order of presentation of the
frequencies provided a further safeguard against

errors in testing.
FINDINGS

More than half of the youths 12-17 years of
age in the noninstitutional population of .the
United States have, at least for the better ear,
hearing thresholds lower (better) than the “nor-
mal” or audiometric zero values in the 1951
Amcrican Standard (ASA-1951) across all test
frequencies except 6000 Hertz, as estimated
from the Health Examination Survey of 1966-70.
At all frequencies except 3000-6000 Hertz, at
least 75 percent of youths have hearing levels

lower than these ASA-1951 audiometric zero
values (figure 1). Thus it is apparent that the
“normal” threshold values obtained from the
1935-36 National Health Survey followup study
on otologically normal persons were substan-
tially higher (poorer) than the thresholds for
more than half of the U.S. youths in the present
study across all octave frequencies—250, 500,

1000, 2000, 4000, and 8000 Hertz.
In contrast, when hearing levels of these youths

are examined in relation to the 1969 American
Standard audiometric zeros (ANSI-1969) sub-
stantially less than one-half have thresholds below
these newer ‘“normal” values—the proportion
ranging from 25 percent or less at frequencies of

250-500 and 3000-8000 Hertz to 40 and 45 per-
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Figure 1. Selected percentiles from the distribution of hearing
threshold levels (re ASA-1951) for the better ear of youths
12-17 years, at each test frequency: United States, 1966-70.

cent at 1000 and 2000 Hertz (figure 2). Hence
only at 1000 and 2000 Hertz do roughly half of
the U.S. youth population approach the “normal”
threshold values in the 1969 American Standard.
A subsequent report on the ear-nose-throat exam-
ination findings will determine how closely the
otologically normal youths in this study approach
these newer “normal” values.

Hearing sensitivity of youths 12-17 years when
measured in decibel values based on the 1951
American Standard, similar to the findings for
children 6-11 years in the preceding 1963-65
national survey,” generally decreases with in-
crease in tonal frequency up to 6000 Hertz—
slowly from 250-2000, then rapidly from 2000-
6000 Hertz. The slight depression in median
and other percentile values at 2000 Hertz noted
in the national survey among children was not
evident for the youth population. Hearing levels
(in decibels re ASA-1951) for young U.S. adults
18-24 years of age as determined from the 1960-
62 Health Examination Survey also show a simi-
lar pattern of increase in thresholds (progressively
poorer or less sensitive hearing in relation to the
ASA-1951 norms) from 2000-6000 Hertz.16

Figure 2. Selected percentiles from the distribution of hearing
threshold levels {re ANSI-1969) for the better ear of youths
12-17 years, at each test frequency: United States, 1966-70.

When measured in decibel units based on the
1969 American Standard, hearing sensitivity of
youths increased with increase in frequency from
250 to 1000 Hertz, but then median and other
percentile values showed a pattern of decrease
from 2000-6000 Hertz and an increase from
6000-8000 Hertz similar to that when measure-
ments were in decibel units based on the 1951
American Standard audiometric zeros. (It is
readily apparent from appendix IV that the
actual intensity of sound for “normal” thres-
holds of hearing from either standard actually
decreases from 250-1000 Hertz, then roughly
levels off. The patterns of deviation in hearing
thresholds described above from either standard
in the present and preceding Health Examination
surveys reflect the variations in agreement with
the standard or “normal” values across the test
frequencies. Obviously agreement is closest with
the ANSI-1969 Standard at 1000 and 2000 Hertz
for the U.S. child, youth, and young adult
populations.)

Mean hearing levels of youths also tend to be
less sensitive at the higher frequencies from
3000 to 6000 Hertz than at the lower tones
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Figure 3. Mean hearing levels of youths 12-17 years at each test
frequency in terms of decibels re audiometric zero—ASA
1951 and ANSI 1969: United States, 1966-70.

from 250-2000 Hertz in terms of the 1951

American Standard, but only higher than at

1000 and 2000 Hertz in relation to the 1969

Amcrican Standard values for audiometric zero

(“normal”). Mean thresholds (in decibels re

ASA-1951) were below these audiometric zero

values at all frequencies except’ 6000 Hertz,

ranging from a low of -10.0 decibels at 250

Hertz to -1.1 decibels at 4000 Hertz and to

+2.0 decibels at 6000 Hertz (table 1). In con-

trast, when decibel values were based on the

ANSI-1969 audiometric zeros, the mean hearing

thresholds are consistently less sensitive than

the levels considered normal, varying between

a low of +1.1 decibels at 2000 Hertz and the

maximum of +11.2 decibels at 6000 Hertz (fig-

urc 3 and table 2).

Hearing thresholds for the right and left ear
of a particular individual tended to be dissimilar
for the majority of U.S. youths with the extent
of righteft ear agreement diminishing with the
increase in frequency. The best agreement was
at 500 Hertz where test levels for the two ears
differcd by no more than 5 decibels for about
46 percent of the youths. Poorest agreement
was at 6000 and 8000 Hertz where only 26 per-
cent of youths had similar monaural thresholds
(figure 4). The extent of right-left ear agreement
among U.S. youths in the present study is sub-
stantially lower than that found among U.S.

Figure 4. Percent of youths 12-17 years with difference in
hearing levels between both ears of 5 decibels or less:
United States, 1966-70.

children in 1963-65 and U.S. adults in 1960-62,
though in both studies the agreement diminished
with increase in frequency. Among U.S. children
the percent with no more than a 5-decibel dif-
ference between the ears decreased from 88
percent at 250-500 Hertz to lows of 67 and 69
percent at 6000 and 8000 Hertz; while among
adults the proportion decreased steadily from
80 percent at 1000 Hertz to 50 percent at 6000
Hertz.

Right poorer than [eft Loft poorer than right

HERTZ
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1000

500

250

PERCENT OF EXAMINEES

Figure 5. Percent of .youths 12-17 years with hearing levels in
the two ears differing by more than 5 decibels: United
States, 1966-70.
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When the two ears of an individual youth did
differ in hearing sensitivity (by more than 5 dB),
at all trequencics the left ear was substantially
more likely than the right to be the less sensitive
(Nigure b).  These findings are consistent with
the Jindings among U.S. children in 1963-65 and
U.S. adults in 1960-62. In all three surveys any
practice effect for one ear or the other was mini-
mized for the groups by alternating the sequence
ol Tirst car tested from one examinee to the next
and Irom onc frequency to the next.

Among U.S. youths the distribution of hearing
levels is slightly skewed to the right for all fre-
yuencies (figure 6 and tables 3-8), similar to the
carlier findings among U.S. children and young
adults,

Age and Sex

At 250-1000 Hertz there is little difference
between the hearing threshold levels of boys and
girls (figures 7 and 8 and tables 1-19). However,

at the higher frequencies, 2000-8000 Hertz, mean
and median levels for boys consistently exceed

(poorer) those for girls by differences large
enough to be statistically significant (at the 5-
percent probability level).

For both sexes, the hearing sensitivity varied
by léss than 2 decibels over the 12-17 year age
range at each frequency (except at 6000 Hertz
where the variation among boys exceeded 2.5
dB), with no consistent trend in increasing or
decreasing hearing sensitivity with increasing age.
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sex: United States, 1966-70.

This fairly stable age pattern for youths was in
sharp contrast to the findings among U.S. chil-
dren 6-11 years in the 1963-65 national study,
in which there was a consistent pattern of in-
creasing hearing sensitivity with age at the lower
tones under 3000 Hertz. This would tend to
reinforce the indication in the earlier study that
at least part of this trend among children was
probably due to the shorter attention span and
the less good fit of the earphones among the
younger children.

No breakdown by age was published for the
young U.S. adults in the 1960-62 study. How-
ever, median thresholds for women 18-24 years
were consistently lower (better) than those for
young men of that age at all six test frequencies,
generally consistent with the findings among
U.S. children and youths.

Race

White youths age 12-17 years had better hear-
ing on the average than Negro youths in the
United States in the middle frequencies 1000-
4000 Hertz, with mean differences large enough
to be statistically significant at 1000-4000 Hertz
(figure 9 and tables 1 and 2). At the higher
tones, 6000-8000 Hertz, and to a lesser degree
the lowest (250 Hertz), Negro youths had more
sensitive hearing than white youths, but only the
mean difference at 6000 Hertz was largé enough
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Figure 9. Mean hearing levels of white and Negro youths 12-17
yearsat each test frequency: United States, 1966-70.

to be statistically significant. While this pattern
generally persisted throughout the age rangc,
mean differences were not large enough to be
statistically significant throughout. Mean levels
for the other races are shown as a group in
tables 1 and 2, but the sample used in this study
was not large enough to provide reliable national
estimates for this small heterogeneous group in
the population.

White girls consistently had more sensitive
hearing than their Negro counterparts over the
entire range of frequencies (except at 6000
Hertz) with mean differences large enough to
be statistically significant at 1000-4000 Hertz.
Among boys, mean thresholds for white youths
in the middle frequencies, 1000-3000 Hertz,
were lower (better hearing) than for the Negro,
while at the extremes of the tonal range the
reverse was found. Only at 250 and 6000-8000
Hertz (Negro more sensitive) and at 3000 Hertz
(Negro less sensitive) were the mean differences
large enough to be statistically significant.

Variability in hearing threshold levels among
the youth population is greatest at 8000 Hertz,
somewhat greater at the mid-octave frequencies
of 3000 and 6000 Hertz, and least at 1000 Hertz
for both white and Negro youths, as measured
by the semi-interquartile range (tables C, 20, and
21).

The racial differences in hearing levels among
youths are generally similar to those found
among U.S. children in the 1963-65 survey and
young U.S. adults in the 1960-62 survey.



Table C. Mean, median, and semi-interquartile range in the distribution of hearing thresholds of white and Negro youths 12-17 years at

each test frequency: United States, 1966-70

White Negro
Frequency
Mean Median 1/2(Py5 - Pog) Mean Median 1/2(P;5 - Pa5)
Decibels re audiometric zero (ANSI-1969)
250Hertz. v s v s us .. 9.2 9.3 4.0 8.8 8.6 5.0
BOOHertz, » vo s nens e b 5.9 8.5 54 | 5.8 4.8 5.3
1000 Hertz, . v o van oo . 1.4 0.9 3.6 2.3 1.5 4.1
2000Hertz, « v o vaves - 1.0 0.5 4.0 2,2 1.6 4.8
3000Hertz, v v o v vsna . 5.0 4.0 5.6 7.0 6.9 5.6
4000Hertz . o e v v 0w u s - 7.8 75 5.5 9.0 89 4.8
6000Hertz. e v s auwano ae 1.4 10.3 5.6 9,7 9.2 5.4
BOOOHEItZ . v s v v e anoe o 6.8 6.1 6.4 6.1 5.0 6.2

HNOTE: Semi-interquartiie range 1/2(Py5-Pa5) includes 12.5 percent of the distribution above and 12.5 percent below the median
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Figure 10. Mean hearing levels of youths 12-17 years at each test frequency by region: United States, 1966-70.
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Region

Youths living in the South had less sensitive
hearing, on the average, than those in other
regions of the United States except at the low-
est tone, 250 Hertz, where mean levels for youths
in the Midwest and West were higher (poorer
hearing) (figure 10 and table 22). Less consis-
tency exists at the other extreme. At 250, 4000,
and 6000 Hertz mean thresholds for youths in
the Northeast were lowest while at 500-3000
Hertz those in the Midwest had better hearing
than those living elsewhere. Mean differences
in hearing thresholds between those in the South
and Midwest were large enough to be statistically
significant at all frequencies except 2000 Hertz.
Mean levels for youths in the Northeast at 4000
and 6000 Hertz were also substantially lower
than those in other parts of the country.

Boys and girls 12-17 years of age in the South,
except at 250 and 1000 Hertz for boys and 250
and 6000 Hertz for girls, tended to have some-
what poorer hearing levels than those in other
regions of the country.

As shown in tables D and 23-26, variability
in hearing thresholds among the youth popula-
tion, as measured by the semi-interquartile range
is consistently at least as high or higher for
those in the South as elsewhere except at the
highest tone, 8000 Hertz. Variability in hearing
levels is greatest at that highest tonc in cach of
the four regions.

These findings of the least sensitive hearing
among youths in the South arc more clear-cut
but generally consistent with those for U.S. chil-
dren 6-11 years in the 1963-65 study. Howcver,
among children the variability in hcaring levels

Table D. Mean, median, and semi-interquartile range in the distribution of hearing thresholds of youths 12-17 years at selected fre-
quencies, by region: United States, 1966-70

Frequency
Region and measure 250 500 1000 2000 4000 8000
Hertz Hertz Hertz Hertz Hertz Hertz
Northeast Decibels re audiometric zero (ANSI-1969}
Mean .. .evacovesnecns 8.0 5.7 1.6 0.9 6.4 5.6
Median ¢ v - v e vennnveas 8.2 5.3 1.0 0.6 6.3 4.6
1/2(P75=Pog) e o v v v oo v un 4.8 5.4 3.6 3.8 5.5 6.2
Midwest
Mean ...... car s e 10.0 5.6 1.0 0.8 7.9 7.1
Median .. . v cve oo 9.9 4.9 0.6 0.5 7.9 6.5
1/2(P75=Pogle c v s v 0 v s 3.8 5.0 3.6 4,0 5.2 6.3
South
Mean .. .eoveensnennas 8.8 6.9 21 1.4 8.9 8.7
Median .« v v vav e anss 8.9 6.7 1.3 0.7 8.3 7.9
1/2(P75-Pogle v e v e v v v 4.8 5.4 3.8 4.4 5.6 6.3
West
Mean .. :coeeonoeeaes 9.4 5.6 1.8 1.2 8.6 5.5
Median e vevvinnaeas 9.4 5.0 1.1 0.7 8.1 4.4
1/2(P35-Pog). o v v v s 3.8 5.3 3.6 4.0 5.4 6.3

NOTE: Semi-interquartile range 1/2{P75 - P25} includes 12,5 percent of the distribution above and 12,5 percent below the median

(P50).
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was generally highest among those in the West,
rather than the South as noted among these
youths.

Size of Place of Residence

Youths living in urban communities not dif-
ferentiated by population size have hearing thres-
holds that differ little, on the average, from
those living in rural areas of the United States
(figure 11 and table 27). At the lower tones of
250-1000 Hertz, rural dwellers have slightly more
sensitive hearing than their urban counterparts
on the average, while urban residents have slightly
better hearing at 2000-8000. None of the mean
differences are Jarge enough to be statistically
significant,

There is also no consistent pattern of hearing
levels among urban dwellers that varies with the
population size of the community. Youths in
the smallest urbanized areas of less than 250,000
(it {requencies of 250, 2000, 3000, and 8000
Hertz) and those outside urbanized areas in
places of 10,000-24,999 population (at 500,
1000, 4000, and 6000 Hertz) tended to have
somewhat higher mean thresholds (poorer hear-
ing), while those in the largest metropolitan
arcas of 3 million- or more (at 250, 500, and
4000-8000 Hertz) and 1-2.9 million population
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8000 Hertz

7
7.

Urban Rural

3000 Hertz 4000 Hertz

Usban Rural

DECIBELS RE AUDIOMETRIC ZERQ tANS:- 1963,

NN

Urban Rural Urban Rural

PLACE OF RESIDENCE

Figure 11, Mean hearing levels of urban and rural youths 12-17
years at each test frequency: United States, 1966-70.

(at 1000 Hertz) had slightly lower mean levels
(better hearing) than youths living elsewhere
(table 28).

These findings of negligible urban-rural differ-
ences in mean hearing thresholds for U.S. youths
in the present study are generally consistent with
the findings for U.S. children 6-11  years in
1963-65.

Rate of population change.—One of the three
axes of stratification used in the sampling frame
for this national survey as well as the preceding
one among children was the extent and direction
of change in population size of place of residence
from 1950 to 1960. This was considered an
indirect measure of the economic stability of
the communities in which these youths reside.
Places with an above-average gain in population
during the decade were more likely to have a
healthy expanding economy, while those experi-
encing a loss were more likely to have diminish-
ing employment opportunities and resources for
development. It might be expected that this
factor of rate of population change would in
turn be reflected to some extent in the degree of
hearing sensitivity of youths living in these types
of areas insofar as this might also reflect the
availability and adequacy of medical care.

Youths living in places showing an above-
average gain in population tended to have better
hearing consistently across all test frequencies
than those from communities where the increase
was slower or there was a population loss (figure
12 and table 29). While high-low mean differ-
ences were large enough to be statistically signif-
icant at 250, 500, 4000, and 8000 Hertz, there
was no other consistent relationship evident with
this economic indicator.

These findings of slightly better hearing levels
among youths living in communities with above-
average gains in population than elsewhere are
generally consistent with the findings among
children 6-11 years in the 1963-65 national study.

Family Income

Hearing sensitivity of youths shows a strong,
consistent relationship to the income level of
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Figure 12. Mean hearing levels of youths 12-17 years at each test frequency, by rate of population change in place of residence from
1950 to 1960: United States, 1966-70.

their families (figure 13 and table 30). The
least sensitive mean hearing levels across all test
families with the lowest annual income, less than
$3.000, while the most sensitive hearing levels
were found among youths in families with annual

income of $15,000 or more, except at 250 and
6000 Hertz where those in the income bracket

$10,000-$14,999 had slightly lower (better)
mean thresholds. The mean differences between
thresholds for youths from the lowest income
bracket and those from the higher brackets of
$10,000 or $15,000 and over are consistently
statistically significant.

Though successive differences from one in-

16

come bracket to the next highest were not gen-
erally large enough to be statistically significant,
the mean thresholds for youths from families
with less than $5,000 a year income were con-
sistently higher (poorer hearing) than those in
families with annual income of $5,000 or more.
Also at frequencies of 1000, 2000, 3000, 4000,
and 8000 Hertz mean hearing thresholds of
youths in the lowest income families were signif-
icantly higher (poorer) than those in families
with $5,000 or more annual income. ‘

At test frequencies of 2000 Hertz and higher,
girls were found to have more sensitive hearing
than boys across all income levels.

The variability in hearing sensitivity of youths,
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Figure 13. Mean hearing levels of youths 12-17 years at each test frequency by annual family income: United States, 1966-70.

as measured by the semi-interquartile range, gen-
crally tends to remain the same or to decrease
gradually with increasing family income levels
(table E).

The findings in this study among U.S. youths
with respect to the relationship of hearing thres-
holds and annual family income are similar to
those from the 1963-65 survey among U.S. chil-
dren and among adults in the 1960-62 national
survey. However, among children the variability
in hearing sensitivity as measured by the semi-
interquartile range showed no consistent pattern
of rclationship to family income such as that
found among youths.

Education of Parent

Hearing sensitivity of youths in this country
tended to increase with the number of years of
formal education completed by their parent who
was considered head of the household (figure 14
and table 31). Mean differences between hearing
thresholds of those whose parent had the least
education (less than 5 years) and those with 4
years or more of college training were large
enough to be statistically significant for frequen-
cies of 500 Hertz and higher. Generally, differ-
ences in hearing thresholds for youths between
successive parent education levels were not large
enough to be statistically significant.

17



Table E. Mean, median, and semi-interquartile range in the distribution of hearing thresholds of youths 12-17 years at each test fre-
quency, by annual family income: United States, 1966-70

Frequency
Family income and
measure 250 500 1000 2000 3000 4000 6000 8000
Hertz Hertz Hertz Hertz Hertz Hertz Hertz Hertz
Less than $3,000 Decibels re audiometric zero (ANSI-1969)
Mean .....00004 10.0 7.0 3.1 2.6 7.3 9.9 12.2 8.4
Median .....v000 9.8 6.6 1.9 1.6 6.9 9.2 11.0 7.4
1/2{P5-Pog)e v v v . s 4,2 5.6 4.6 4.8 5.7 5.1 6.5 6.7
$3,000-$4,999
Mean .. vvvnnnnns 9.8 6.9 2.6 19 6.6 9.2 11.8 7.8
Median . ..... ceas 9.8 6.8 1.9 1.3 5.9 8.8 10.7 7.0
12(Py5-P25). v« o . 4.2 5.4 4.4 4.6 5.6 48 5.6 6.5
$5,000-$6,999
Mean ....c00uevs 9.0 6.0 1.6 1.0 5.2 8.0 11.1 6.6
Median ¢« v0veavas 9.1 5.8 1.1 0.6 4.1 7.9 10.2 5.8
1/2{P75-P25). . .+ . 4.0 5.3 3.6 38 5.5 54 6.0 6.4
$7,000-$9,999
Mean . ..o vvnavaes 9.1 5.8 1.6 0.8 49 7.6 10.9 6.6
Median . oo vevenuae 9.1 5.4 0.9 0.5 4.0 7.3 9.8 5.7
1/2(P75-P25). . v v . 41 5.4 3.5 39 5.6 5.5 5.2 6.4
$10,000-$14,000
Mean .. cvuvvennn 8.7 5,1 0.8 0.4 4.4 6.8 104 6.0
Median « oo vovenan 9.0 4,2 0.5 0.1 3.5 6.5 9.8 5.7
1/2(P75-P25)e v o v 4 4.0 5.2 3.6 4,2 5.4 5.6 5.4 6.2
$15,000 or more
Mean .. ..cocenaus 8.8 5.0 0.2 0.1 4.1 6.4 11.0 5.2
Median . «vvcovuees 9.1 4.6 0.3 -0.1 3.4 6.6 9.9 4.7
1/2(P75-P2g). v v o v s 3.8 5.3 3.4 4.0 5.4 5.4 5.7 6.4

NOTE: Semi-interquartile range 1/2(P75 - Pog) includes 12.5 percent of the distribution above and 12.5 percent below the median

{P5q).

These findings among youths with respect to
the positive relationship of parent education to
the youth’s hearing differed little from those
among U.S. children in the 1963-65 survey and
among U.S. adults in the 1960-62 survey.

Estimated Hearing Levels for Speech

As in the previous Health Examination sur-
veys among adults and children, speech-reception
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thresholds were not measured for youths in this
survey examination. However, a frequently used
method recommended by the American Medical
Association’s Committee on Medical Rating of
Physical Impairment!? and the American Acad-
emy of Ophthalmology and Otolaryngology!8
is obtained by averaging the levels of the pure-
tone frequencies usually considered most essen-
tial for understanding speech—500, 1000, and
2000 Hertz for the better ear. Data from the
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Figure 14. Mean hearing levels of youths 12-17 years at each test frequency, by education of parent: United States, 1966-70.

distributions of these estimates are shown in
tables 1, 2, 17-26, 28, 29, and 30.

Most of the youths in this country have esti-
mated thresholds for speech lower than audio-
metric zero (ASA-1951) as shown in figure 15
and tables 17-19. For 75 percent of the youths
this threshold was at least 1.5 decibels below
(better than) audiometric zero (ASA-1951).
However, in the newer standards only about 25
percent of the youths have estimated hearing
thresholds for speech lower than audiometric
zero re ANSI-1969 and slightly more than 50
percent had median hearing levels less than 5
decibels above the 1969 American Standard for
audiometric zero.

The Committee on Conservation of Hearing
proposed a classification of hearing handicap for
audiometric survey purposes which contains ap-

proximate gradations of impairments that are
related solely to pure-tone audiometric measure-
ments but are not related to medical diagnosis
and which deliberately disregards the numerous
other types of difficulties in understanding
speech.19 (See table F).

The prevalence of hearing handicap for speech
among youths in this country, as estimated here,
is very low. Less than 1.5 percent or approxi-
mately 281,000 youths 12-17 years of age have
hearing levels 15 decibels or more above audio-
metric zero (ASA-1951) within the critical speech
range.

Essentially all of these youths fall within the
groups who have some difficulty only with faint
or normal speech. None had a hearing handicap
severe enough to interfere with understanding
amplified speech, indicating that the proportion

19
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Figure 15. Median and quartiles from the distribution of youths
12-17 years, by hearing threshold levels for speech {average
of pure-tone levels at 500, 1000, and 2000 Hertz) in the
better ear: United States, 1966-1970.

of youths of this age with this degrce of defect
is too small to measure reliably with the size of
the sample used in this survey.

These estimates of hearing handicap in the
youth population will of course be an under-
statement of the magnitude of the problem since
the target population for the survey was limited
to the noninstitutionalized and would have ex-
cluded youths living in special institutions for
the hearing impaired.

At the other extreme, slightly more than 1
percent of youths 12-17 years of age had hearing
levels of 15 decibels or more below audiometric
zero (ASA-1951) within this range of frequencies
considered most essential for speech.

As noted for the individual frequencies com-
prising the speech reception threshold estimates,
similar mean (speech) thresholds were found for
boys and girls among these “youths as among
U.S. children in the 1963-65 study and among
the young U.S. adults in the 1960-62 study.
However, the prevalence of hearing handicap
among youths in this study is slightly higher
than among U.S. children—1.3 percent as com-
pared with less than 1 percent or approximately
68,000 more youths than children.

Table F. Estimated percentage of the youth population, by gradation of hearing handicap: United States, 1966-70

Average hearing level in decibels re Abili
ty to understand Both .
audiometric zero for 500, 1000, and ity Boys Girls
. speech sexes
2000 Hertz in the better ear
ASA-1951 ANSI-1969 Percentage

Lessthan15dB . ... Less than 26 dB No significant difficulty

with faint speech 98.76 98.57 98.96
15-29dB. s e v e 26-40 dB Difficulty only with faint

speech 1.02 1.19 0.84
30-44dB. . s v v v 41-55dB Frequent difficulty with

normal speech 0.19 0.22 0.16
45-59dB . .4 s e 656-70 dB Frequent difficulty with

loud speech - - -
60-79dB .. vs e s e 71-90 dB Understands only shouted

or amplified speech * * *
80ormoredB..... 91 or more dB Usually cannot understand

even amplified speech * * *
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COMPARISON WITH PREVIOUS STUDIES

The present study is the first in which findings

arc representative of the junior and senior high-
rchool-age population of the United States. In
recent years there have been several large-scale
studics which obtained data on hearing thres-
holds for selected groups of young adults. Some
of these studies were limited to the otologically
normal und were done specifically to determine
hearing level norms. The earliest of these large-
scule surveys was the 1935-36 National Health
Survey. A more intensive study20 was recently
completed in Pittsburgh, Pennsylvania, during
which hearing threshold levels were determined
for children in the elementary schools, both
public and private. Reference is limited here
to studics presenting findings on young adults
in which somewhat similar testing methods to
those in the present survey were used.

The National Health Survey of 1935-36 pro-
vidud the basis for obtaining the data used in the
1951 American Standard audiometric zero.19 In
@ clinical followup investigation some 9,000
persons of all ages residing in selected cities of
the United States were cxamined and tested.
Hcaring threshold levels were determined by air-
conduction testing at cight pure tones—64, 128,
256, 512, 1024, 2048, 4096, and 8192 Hertz—
generated by standard audiometers (Western
Elcctric 2-A, earphone type 552). Testing was
donc in booths constructed to give effective in-
sulation from ambient noise. The 1951 Ameri-
cun Standard (for audiometric zero) was based on
hearing thresholds for 1,242 persons determined
to be otologically normal. Because of the method
used for selecting the study group from these
urban communities, the findings cannot be as-
sumed to be representative of the urban popula-
tion of this country at the time of the study. It
is assumed hcere that threshold levels obtained at
256, 512, 1024, 2048, 4096, and 8192 Hertz
arc approximately the same as those at the ap-
proximate octave frequencies of 250, 500, 1000,
2000, 4000, and 8000 Hertz used in the present
study.

Hearing levels for young adults 18-24 years
of age based on findings from the 1960-62
Health Examination Survey among a nationally
representative sample of adults have been pub-
lished.16 This study, as previously indicated,
was based on examination findings for nearly
6,700 persons from a national probability sample
selected to represent the civilian noninstitutional-
ized population 18-79 years of age. In the survey
examination, threshold levels were determined
by air-conduction testing at six pure tones—500,
1000, 2000, 3000, 4000, and 6000 Hertz—
generated by standard audiometers with TDH-39
earphones. Testing was done in booths con-
structed to achieve effective insulation.

Data obtained at the 1955 Wisconsin State
Fair have been presented on 122 persons 18-24
years of age considered to be otologically nor-
mal.21  The subjects were drawn from among
persons of all ages who attended the fair, primar-.
ily from Milwaukee and the surrounding area.
Testing was done with standard audiometers by
air-conduction (TDH-39 earphones) in prefabri-
cated test rooms at nine tones—125, 250, 500,
1000, 2000, 3000, 4000, 6000, and 8000 Hertz.

From their study in Britain in 1952 Dadson
and King published data on 99 persons 18-24
years of age considered to be otologically nor-
mal.22 These subjects who were employees of
the National Physical Laboratory were trained,
highly motivated listeners. Testing which was
done by air-conduction with standard audiom-
eters (4026-A earphones) in a very silent, ab-
sorbent room was carried out at 14 pure tone
frequencies—80, 125, 250, 500, 1000, 1500,
2000, 3000, 4000, 6000, 8000, 10000, 12000,
and 15000 Hertz.

Eagles, et al., at the University of Pittsburgh
Graduate School of Public Health, in coopera-
tion with the Committee on Conservation of
Hearing of the American Academy of Ophthal-
mology and Otolaryngology, conducted a study
from 1958 to 1960 on a group of 4,078 children
in the public and private schools of Pittsburgh,
Pennsylvania.20 The subjects who were between
5 and 14 years of age were a representative

21



cross section of the Pittsburgh elementary school
population. In this study, threshold levels were
determined by air-conduction testing at seven
pure tones—250, 500, 1000, 2000, 4000, 6000,
and 8000 Hertz—generated by standard audiom-
eters with WE-705A earphones in prefabricated
test rooms constructed to achieve effective at-
tenuation of ambient noise.

Findings from the various studies cited in this
section have been converted to a uniform base
(for TDH-39 earphones on the NBS 9-A coupler
expressed in decibels re 0.0002 dynes per square
centimeter). This is a scale different from that
used to present data elsewhere in this report
(appendix III). Some factors which cannot be
compensated for are differences in acoustical
environment, testing technique, stability of the
instruments used, and selection and motivation
of the test subjects. These are confounded with
any real differences that may exist among the
populations themselves.

Median hearing levels obtained for U.S. youths
in the present study differ substantially from
those for the otologically normal group in the
1935-36 National Health Survey whose thres-
holds were used in determining the 1951 Ameri-
can Standard reference zero (figure 16).13,23
The levels for youths 12-17 years of age in the
present national study are from 10 decibels to
less than 2 decibels lower (better), depending on
the frequency, than those of the otoscopically
normal young adults in the 1935-36 National
rlealth Survey.

Findings from the present survey are in closer
agreement with those for more recent studies
cited here which present data on hearing levels
of young adults and children. The median hear-
ing levels found in the present study differ by no
more than 2.5 decibels from the median levels
for young U.S. adults 18-24 years of age from
the Health Examination Survey findings in 1960-
62 and by slightly more than 4 decibels from the
median hearing levels for U.S. children 6-11 years
of age from the 1963-656 Health Examination
Survey findings.
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Figure 16. Median hearing threshold levels for right ear (in
decibels re 0.0002 dynes per cm?) for youths and young
adults at selected frequencies, from selected studies.

SUMMARY

Hearing threshold levels among youths 12-17
years of age in the noninstitutionalized popula-
tion of the United States, as determined from the
Health Examination Survey of 1966-70, have
been described and analyzed in this report. Some
findings are presented in decibel units based on
the 1951 American Standard and all are shown
in units based on the 1969 American Standard
for audiometric reference zero. Age, sex, racial,
regional, urban-rural, income, and educational
differentials in hearing levels are assessed.

For the 1966-70 Health Examination Survey,
a probability sample was selected as representa-
tive of the 22.7 million civilian noninstitution-
alized youths 12-17 years of age in the United
States at midsurvey time. Of these, the 6,768
examined, 90 percent of the sample, were closely
representative of the youth population from
which they were drawn with respect to age, sex,
race, region, and other demographic and socio-
economic variables considered in this report.



Comparison is made throughout with the hearing
levels among U.S. children 6-11 years of age
from the 1963-65 Health Examination Survey
and the young U.S. adults 18-24 years of age
from the 1960-62 Health Examination Survey.

Major findings from the study among youths
include:

1. For their better ear more than half had
hearing thresholds below (better than) the
ASA-1951 standard for audiometric zero
(1951 American Standard) at all frequen-
cies tested except 6000 Hertz.

2. For the better ear less than 50 percent had
hearing thresholds below (better than) the
ANSI-1969 standard for audiometric zero
(1969 American Standard) at all frequencies
tested.

3. Hearing was somewhat poorer (in relation
to the 1951 American Standard) at 3000,
4000, and 6000 Hertz than at the lower test
frequencies.

4. Hearing thresholds for the right ear as com-
pared with the left were dissimilar (by more
than 5 decibels) for most of the youths.
The extent of agreement tended to diminish
with increasing frequency.

00O

5. Hearing levels for girls are generally lower

than among boys, by mean differences
large enough to be statistically significant
at 2000-8000 Hertz.

. The prevalence of hearing handicap as esti-

mated from the pure-tone audiometric test
results in this survey is quite low. Only
about 1.5 percent or an estimated 281,000
youths 12-17 years of age in this country
have some degree of hearing handicap-
mean thresholds of 15 decibels or higher
(re 1951 ASA audiometric zero) at fre-
quencies of 500-2000 Hertz; however, this
does not include youths residing in special
schools for the hearing impaired or in other
institutions.

. Hearing sensitivity of youths showed a gen-

erally consistent relationship with family
income. Youths from families with less
than $5,000 per year had higher mean
thresholds (poorer hearing) than those
from families with income of $5,000 and
over, with mean differences large enough
to be statistically significant at all octave
frequencies. A similar but less strong rela-
tionship was found between hearing levels
of youths and parent éducation.
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Table 1. Mean hearing levels re audiometric zero (ASA-1951) in the better ear of youths at each test frequency and estimates for speech,
by race, age, and sex: United States, 1966-70

250 Hertz 500 Hertz 1000 Hertz
Age and sex
Total White Negro Other Total White Negro Other Total White Negro Other
Both sexes Decibels re audiometric zero (ASA-1951)

12-17 years . . -10.0 -10.0 -10.2 -10.6 -8.2 -8.2 -8.0 -7.4 -8.4 -8.5 -1.7 -7.4
12vyears, , ... -9.9 -9.9 -9.9 -12.8 -7.8 -7.8 -7.6 -9.6 -8.0 -8.0 -7.8 -10.1
13years, , ... -9.8 -9.6 -10.6 -8.6 -8.0 -8.2 -7.5 -4.4 -8.2 -84 -7.1 -6.7
14vyears, , ., . -10.3 -104 -10.0 -10.4 -8.2 -8.2 -8.0 -5.5 -8.4 -8.5 -8.0 -6.9
15vyears, ., ... -10.1 -10.0 -10.7 -9.6 -8.2 -8.2 -8.4 -7.6 -85 -8.6 -7.8 -5.6
16vyears, . ... -10.2 -10.1 -10.0 -16.0 -8.7 -8.7 -8.4 -10.7 -8.5 -8.7 -7.3 -10.2
17vyears. . ... -9.7 -9.8 -94 ~-14 -8.6 -8.7 -8.3 -6.8 -8.8 -8.8 -8.0 -7.0

Boys

1217 years . . -10.0 -9.9 -11.0 -11.2 -8.0 -8.0 -8.6 -6.0 -8.2 -8.2 -7.9 -6.8
12vyears, ., .. -10.2 -10.0 -10.7 -14.6 -7.7 -7.7 -7.5 -4.6 -7.8 -7.7 -8.1 -4.6
13vyears, . ... -10.1 -9.8 -12.1 -89 -8.0 -8.0 -8.6 -3.6 -8.0 -8.0 -7.5 -5.3
14vyears, , ... -10.3 -10.3 -10.2 -12.5 -7.8 -7.8 -7.8 -6.2 -8.2 -8.2 -7.8 -9.4
16years, , ... -10.2 -9.8 ~12.5 -11.0 -7.9 -7.6 -9.8 --5.8 -8.4 -8.4 -8.6 -6.4
16years, ., ... -10.0 -10.0 -9.9 -17.4 -8.4 -8.4 -8.6 -10.8 -8.4 -85 -7.1 -10.0
17 years, , ... -9.5 -94 | -10.7 -6.0 | -86 -84 -9.6 -53 | -84 -8.4 -8.2 -5.3

Girls

12-17 years . . ~10.0 -10.0 -9.2 -9.8 -8.4 -8.6 -7.5 -9.2 -8.6 -8.8 -7.5 -8.2
12years, ., .. ~9.6 -9.7 -9.1 | -122 | -8.0 -7.9 -78 | -11.3 | -84 -8.4 -76 | -120
13vyears, . ... -9.5 -9.6 -9.2 -7.5 ~-8.1 -8.4 ~6.5 -1.5 -8.6 -8.8 -6.8 -12.5
14 years, , .., -10.3 ~10.4 -9.9 -2.5 -8.6 -8.7 -8.4 -2.5 -8.6 -8.8 -8.2 2.5
ibyears, ,, ., -10.1 -10.3 -89 -8.8 -8.4 -8.6 -7.0 ~-8.6 -8.6 -9.0 -7.1 -5.2
16 years, , . ., ., ~10.2 -10.3 -10.2 -12.5 -9.0 -9.1 -8.3 ~-10.4 -8.7 -89 ~7.5 -10.4
17 years, . ... -9.8 -10.1 -8.2 -9.8 -8.8 -9.0 ~7.0 -9.2 -9.1 -9.3 ~7.8 -9.8
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Table 1. Mean hearing levels re audiometric zero (ASA-1951) in the better ear of youths at each test frequency and estimates for speech,
by race, age, and sex: United States, 1966-70—Con.

2000 Hertz 3000 Hertz 4000 Hertz
Age and sex
Total White Negro Other Total White Negro Other | Total || White | Negro | Other
Both sexes Decibels re audiometric zero (ASA-1951)

12-17 years . . -8.0 -8.2 -6.8 -7.0 -3.8 4.1 -1.8 -25 -1.1 -1.3 0.0 0.8
12vyears. . . . . -8.1 -8.2 -7.0 ~1.2 -3.9 4.3 -1.56 -5.8 -1.2 -14 0.0 -1.1
13vyears. . . . . -8.1 -84 -6.8 -1.9 -3.6 -4.0 -1.2 0.6 -0.8 -1.1 - 0.8 0.2
14 vyears. . . . . -8.0 -8.1 -7.0 -4.4 -38 ~-4.2 -1.6 -1.1 -1.4 -1.6 0.4 -2.0
15years. » « « « -7.8 -8.0 -6.4 -9.3 -3.6 -3.8 -2.0 -0.3 -1.1 ~-1.2 -0.8 5.5
16 yearss « « « « -8.2 -84 -6.6 -10.8 -3.9 -4.2 -2.4 -14 -1.2 -1.3 -0.7 0.4
17 years. « « .« « -8.2 -8.4 -6.4 -6.6 -4.0 -4.2 -2.4 -8.2 -1.0 -1.2 0.6 -39

Boys

12-17 years . . ~7.6 -7.8 -6.7 -7.4 -26 -2.8 -1.4 "2.2 0.1 0.1 0.0 1.3
12vyears. . . .. ~7.4 -7.4 -7.4 ~6.6 ~2.9 -3.2 -0.8 -7.5 -0.3 -0.3 -0.3 -0.4
13vyears. . . . . ~7.6 -7.8 -7.0 -4.1 -25 -2.7 -1.4 0.2 0.2 0.1 0.8 -0.3
14 years. « . . . ~7.6 ~-7.8 -6.0 -5.0 -2.6 ~-2.8 -1.3 -0.7 -0.5 -0.6 04 -3.2
15years. « « « . ~7.5 -7.6 -6.8 -7.7 -24 -2.4 ~2.1 3.0 0.2 0.2 ~0.4 17.0
16years. « « » . ~-8.0 -8.2 -6.5 -125 -2.4 -2.6 -1.2 -2.9 0.2 0.2 -0.2 -4.0
17 years. o + o« | ~7.6 -7.8 -6.3 -9.1 -3.0 -3.0 -2.2 -9.1 0.8 1.0 0.0 -5.2

Girls

12-17 years . . -85 -8.8 -6.8 -6.6 -5.0 -5.4 -2.2 -3.0 =24 -2.8 0.1 0.0
12 years. . . . . -8.8 -9.1 -6.8 -7.4 -5.0 -5.4 -2.2 -5.1 -2.2 -26 0.3 -1.3
13years. . ... -8.6 -9.0 -6.4 75 ~-4.8 -5.5 -1.0 25 -1.9 -24 0.7 2.5
14years. . ... -8.3 -8.4 -8.0 -2.5 -5.0 -5.5 -1.8 -2.5 -2.2 -26 0.4 25
15vyears. . «. . -8.2 -8.5 -6.0 -10.2 -4.8 -5.2 -1.8 ~2.3 -2.4 ~26 -1.1 -1.4
16vyears. . . . . -8.3 -8.6 -6.8 -6.6 -5.4 ~5.8 -3.6 2.2 -2.6 -2.8 -1.2 11.0
17vyears. . . « . -8.8 -9.1 -6.6 -25 -5.1 -5.5 C 2.7 -7.0 -29 -3.5 1.2 -20
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Table 1. Mean hearing levels re audiometric zero (ASA-1951) in the better ear of youths at each test frequency and estimates for speech,
by race, age, and sex: United States, 1966-70—Con. .

6000 Hertz 8000 Hertz Speech!
Age and sex
Total White Negro Other Total White Negro Other | Total || White | Negro | Other
Both sexes Decibels re audiometric zero (ASA-1951)

12-17 years . . 2.0 2.2 0.8 25 -7.4 -7.3 -7.8 -10.4 -6.4 -6.4 -5.6 -5.2
T2years. . ... 1.2 1.2 0.4 -3.6 -741 -6.9 -8.0 -16.0 -6.1 -6.2 -5.6 -7.5
13vyears. . ... 1.8 2.0 0.6 0.2 -7.0 -7.0 -7.0 -10.8 -6.2 -6.4 -5.2 -1.3
14vyears. . ... 1.8 2.0 0.9 4.1 -7.5 ~-7.5 -75 -12.0 -6.2 -6.2 -5.8 -4.4
1Byears. .. .. 2.2 24 1.0 5.9 -7.2 -7.2 -7.2 -8.6 -6.2 -6.4 -5.4 -4.6
16years. . . . . 3.0 3.2 1.1 10.8 -8.0 -7.8 -8.7 -0.5 -6.6 -6.8 -5.4 -9.6
17years. . .. . 24 2.6 1.1 -3.0 -7.6 -7.5 -8.2 -15.0 -6.6 _-,6‘.5 -5.8 -5.1

Boys

1217 years . . 3.6 4.0 1.0 2.2 -6.6 -6.4 "-8.0 -10.4 -6.0 -6.1 -5.8 -4.9
12years, .. .. 23 2.8 -0.5 04 -6.4 -6.0 -8.2 -23.7 -5.8 -5.8 -5.8 -4.6
13vyears, . ... 2.8 3.2 0.8 -1.8 -6.2 -6.0 -7.8 -12.7 -6.0 -6.0 -6.7 -1.0
14vyears, . ... 3.0 3.4 0.6 0.6 -7.2 -7.0 ~-7.8 -14.4 -5.9 -6.0 -5.3 -6.2
15years. ... . 3.6 3.8 1.3 134 -6.4 -6.2 -7.6 0.2 -6.0 -6.0 -6.4 ~-3.6
16years. . ... 4.8 5.2 2.0 0.8 -6.7 -6.4 -9.3 -6.1 -6.4 -6.5 -5.5 -10.4
17 years. . ... 5.0 5.4 2.4 -1.8 -6.8 -6.6 -7.7 -14.8 -6.2 -6.2 -6.2 -5.3

Girls

12-17 years . . 0.5 0.5 0.6 2.8 -8.2 -8.3 -7.5 -104 -6.6 -6.8 -5.3 -5.8
12years. . ... 0.0 ~0.2 1.3 -5.1 -7.8 -7.8 -7.8 -13.2 -6.4 ~-6.6 -5.4 -8.6
13vears, . ... 0.6. 0.6 0.3 7.5 -7.8 -8.0 -6.2 -25 -6.5 -6.8 -4.7 -25
14vyears. .. .. 0.6 0.6 1.2 175 -79 -8.0 -7.2 -25 -6.6 -6.6 -6.4 25
15vyears. .. .. 0.9 0.9 0.8 1.2 -8.1 -8.2 -6.9 -14.0 -6.5 -6.8 ~4.6 -5.2
16years. . ... 1.2 1.2 0.2 34.8 -9.2° -94 -8.1 126 -6.8 -7.0 -5.3 -7.5
17years. . ... -0.2 -0.2 -0.2 -4.8 -84 -8.4 -8.6 -15.3 -7.0 -7.4 -5.4 -4.8

1Average of hearing levels at 500, 1000, and 2000 Hertz.
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Table 2. Mean hearing levels re audiometric zero (ANSI-1969) in the better ear of youths at each test frequency and estimates for
speech, by race, age, and sex: United States, 1966-70

250 Hertz 500 Hertz 1000 Hertz

Age and sex -

Total White Negro Other Total White Negro Other Total White Negro Other
Both sexes Decibels re audiometric zero (ANSI-1969)

12-17 years . . 9.2 9.2 8.8 8.2 5.9 5.9 5.8 6.3 1.6 14 2.3 2.6
1é years. . ... 9.2 9.4 9.0 4.6 - 6.4 6.4 62| 29 2.0 2.0 22| -0.1
13years. . ... 9.4 9.6 8.2 10.4 6.2 6.2 6.3 9.6 1.8 1.6 29 3.3
14 vyears. . ... 8.8 8.7 8.0 8.6 5.8 5.8 6.0 85 1.6 1.5 2.0 3.4
15vyears. . ... 9.0 9.1 8.2 9.4 6.0 6.0 5.6 6.5 1.5 1.4 2.2 4.4
16vyears. . ... 9.0 9.1 8.8 1.8 5.5 5.6 5.5 2.1 1.4 1.3 26| -0.2
17 years. . . . . 9.4 9.4 9.2 126 5.4 5.4 5.4 8.2 1.2 1.2 2.0 3.0

Boys

12-17 years . . 9.1 9.3 7.8 7.6 6.1 6.2 5.2 7.8 1.8 1.8 21 3.2
12vyears. . ... 9.0 9.2 8.4 5.4 6.6 6.5 6.6 10.4 2.2 2.3 1.9 5.4
13vyears. . ... 9.2 9.6 6.7 9.8 6.3 6.4 5.2 10.2 2.0 2.0 2.5 4.7
t4vyears. . ... 8.7 8.8 8.7 6.2 6.3 6.3 6.2 7.5 1.8 1.8 2.2 0.6
15vyears. . . . . 9.0 9.3 6.5 7.8 6.2 6.4 4,2 8.0 1.6 1.6 1.4 3.6
16vyears. . . . . 9.2 9.3 8.8 -0.6 5.8 5.9 5.2 1.0 1.6 1.5 2.9 0.0
17 years. . . . . 9.6 9.8 7.9 14.0 5.6 5.8 4.0 9.7 1.6 1.6 1.8 4.7

Girls

12-17 years . . 9.2 9.2 9.6 90]|. 56 5.6 6.4 4.6 1.4 1.2 25 1.8
12vyears. . ... 9.4 9.5 9.6 4.3 6.2 6.3 5.8 0.2 1.6 1.6 24| -20
13vyears. . ... 9.7 9.7 9.6 12.5 6.0 5.8 7.3 7.5 14 1.1 3.2| -25
14 years. . . .. 8.8 8.7 9.2 17.5 5.4 5.4 5.7 12.5 1.4 1.2 18| 125
15vyears. . . .. 9.0 8.8 10.0 104 5.7 5.5 6.9 5.6 14 1.0 29 4.8
16 years. . . . . 9.0 9.0 8.9 7.5 5.2 5.1 5.8 4.6 1.3 1.1 24| -04
17 years. . . .. 9.2 9.0 10.5 10.2 5.4 5.2 6.6 5.8 0.9 0.7 2.2 0.2
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Table 2. Mean hearing levels re audiometric zero {ANSI-1969) in the better ear of youths at each test frequency and estimates for
speach, by race, age, and sex: United States, 1966-70—Con.

3000 Hertz

4000 Hertz

2000 Hertz
Age and sex
Total White Negro | .Other Total White Negro Other Total White Negro Other
Both sexes Decibels re audiometric zero {ANSI-1969)

12-17 years . . 1.1 1.0 2.2 1.7 5.3 5.0 7.0 6.2 8.0 7.8 9.0 9.2
12vyears. . ... 1.1 1.0 1.8 . 0.2 5.2 4.9 7.4 1.7 8.0 7.8 8.9 6.4
13years. . ... 1.1 1.0 2.0 741 5.6 5.2 7.6 9.6 8.4 8.2 9.6 9.2
T4 years. . . .. 1.1 1.0 2.0 4.5 5.2 4.8 74 7.9 1.7 74 9.4 7.0
15vyears. . . . . 1.2 1.1 2.6 -0.2 5.6 5.3 7.0 8.7 8.0 7.9 8.2 134
16 years. . ... 1.0 0.8 2.2 ~3.0 5.2 5.1 6.4 6.4 8.0 7.9 8.2 8.2
17 years. . . . . 1.0 0.8 2.2 3.4 5.0 49 6.2 1.8 8.0 79 9.2 6.1

Boys

12-17 years . . 1.6 1.4 2.2 1.3 6.5 6.4 7.4 6.6 9.2 9.21 8.9 9.5
12years. . ... 1.8 1.8 1.8 3.4 6.3 6.0 8.4 25 8.9 9.0 8.8 9.6
13years. . ... 1.6 1.6 1.8 4.6 6.8 6.6 7.3 89 9.4 9.4 9.6 8.4
14vyears. . ... 1.4 1.2 29 3.8 6.4 6.2 76 8.0 8.5 8.4 9.4 5.6
1byears. . . .. 1.6 1.5 2.2 1.1 6.7 6.6 6.8 11.8 9.2 9.2 85| 229
16 years. . . . . 1.2 . 1.0 2.2 ~-B.7 6.8 6.6 7.6 3.9 9.2 94 8.4 28
17 years. . . .. 1.6 1.4 24 0.9 6.2 6.2 6.4 0.9 9.9 10.1 8.6 4.8

Girls

12-17 years . . 0.6 0.4 2.1 2.2 4.1 3.7 6.7 5.8 6.8 6.4 9.0 8.8
12vears. ., .. 0.4 0.2 1.9 -0.8 4.2 3.8 6.4 1.4 7.0 6.6 9.0 5.2
13 vyears. . ... 0.6 0.2 2.4 17.5 4.3 3.7 7.8 12,5 7.2 6.9 95| 125
14 years. , ., . 0.8 0.7 1.0 7.5 4.0 3.6 7.2 7.5 6.8 6.4 94| 125
1Byears, , ., ., . 1.0 0.6 2.9 -1.0 44 4.0 7.0 6.8 6.7 6.6 7.8 7.7
16 years, . ., , . 0.9 0.7 2.4 3.4 3.8 3.5 5.4 12.2 6.6 6.4 80 21.0
17 years, , ., . 0.4 0.0 2.2 7.5 4.0 3.6 6.0 3.0 6.2 5.6 9.9 8.0
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Table 2. Mean hearing levels re audiometric zero {ANSI-1969) in the better ear of youths at each test frequency and estimates for
speech, by race, age, and sex: United States, 1966-70—Con.

6000 Hertz 8000 Hertz Speech
Age and sex
Total White Negro Other Total White Negro Other Total White Negro Other
Both sexes Decibels re audiometric zero (ANSI-1969)

12-17 years . . 11.2 11.4 9.7 10.7 6.7 6.8 6.1 3.2 5.0 5.0 5.6 5.8
12vyears, .. .. 10.2 10.4 9.2 3.8 7.0 7.3 5.8 -3.6 5.4 54 5.6 4.4
13vyears, , ... 11.0 11.2 9.3 9.2 7.2 7.3 6.8 3.2 5.2 5.0 6.0 9.6
14 years. . . .. 10.9 11.0 9.9 13.1 6.5 6.6 6.4 2.0 5.1 5.0 5.7 7.0
15years. . . . . 11.4 11.5 10.0 13.8 6.8 6.9 6.6 4.8 5.1 5.0 5.8 6.1
16 years, . . ., . 12.2 125 10.0 16.8 8.2 6.4 5.2 12.2 4.8 4.6 5.4 0.4
17 years. . . . . 11.4 11.7 9.8 7.0 6.4 6.6 5.5 0.0 4.8 4.7 5.4 6.6

Boys

1217 years . 126 13.0 9.9 104 7.5 7.8 5.8 3.0 54 5.4 5.4 6.1
12vyears. . ... 1.4 11.9 8.6 10.4 7.8 8.1 5.9 -8.7 5.8 5.8 5.6 84
13years. . ... 12.0 12,5 9.5 7.3 8.0 8.3 6.0 1.1 5.4 5.4 5.2 9.0
14 years. . . . . 12.0 124 9.6 9.3 6.8 7.0 6.2 ~0.7 5.4 5.2 6.4 5.6
15years, . ... 12.6 129 10.2 194 7.6 7.8 6.4 124 5.4 54 5.0 6.4
16vyears. . ... 14.0 14.4 10.8 7.6 7.4 79 4.4 5.8 5.0 5.0 52| -04
17 years. . . .. 14.0 14.4 11.0 8.2 7.2 74 5.9 0.2 5.2 5.2 4.6 7.5

Girls

12-17 years . . 9.6 9.6 9.5 11.0 6.0 5.8 6.4 3.4 4,8 4.6 6.0 5.6
12vyears, , ... 9.0 9.0 10.0 1.4 6.2 6.4 5.8 -1.8 5.0 4.8 5.7 3.0
13 vyears, . . ., 9.8 9.9 9.2 175 6.4 6.2 7.6 12,5 5.0 4.6 6.8 125
14 years, . . , . 9.8 9.6 10.2 27.5 6.2 6.0 6.8 12,5 4.8 4.8 50| 125
15 years, , , ., 10.0 10.1 9.7 104 6.0 6.0 7.0 0.2 49 46 6.6 5.9
16 years, . ., ., . 10.4 104 9.2 388 5.0 4.8 6.0 276 4.5 44 5.7 25
17 years, . . .. 8.9 9.0 8.6 5.2 5.6 5.8 5.1 -0.3 4.4 4.2 6.1 5.2

1Averaga of hearing levels at 500, 1000, and 2000 Hertz.
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Table 3. Percent distribution of youths 12-17 years by hearing levels in decibels re audiometric zero (ASA-1951) for the right, left,

and better ear at 250, 500, 1000, 2000, 3000. 4000, 6000, and 8000 Hertz: United States 1966-70

Hearing levels in decibels

Ear and tonal frequency All -25 ~-24 -14 -4 +6 +16 +26 +36 +46 +66
tevels or to to to to to to to to or
less -15 -5 +5 +15 +25 +35 +45 +55 more
Right ear Percent distribution
250 Hertz. .. ..... 100.0 0.0 12.7 65.2 18.7 2.2 0.6 0.3 0.1 0.1 0.1
B0O0OHertz. . ...... 100.0 0.0 59 61.0 28.1 3.6 0.7 0.3 0.1 0.2 0.1
1000 Hertz. . ...... 100.0 0.1 5.5 62.2 26.6 3.8 1.0 0.3 0.1 0.1 0.3
2000Hertz. . ... ... 100.0 0.0 8.0 54.5 30.6 5.0 0.7 0.6 0.2 0.1 0.3
3000 Hertz. . ...... 100.0 0.0 21 352 _474 11.6 1.8 0.8 04 0.3 04
4000 Hertz. . ...... 100.0 -~ 0.6 221 54.6 16.8 2.8 1.2 0.7 0.6 0.6
6000 Hertz., . ...... 100.0 - 0.7 15.2 42.1 28.4 7.8 26 1.2 1.3 0.7
8000 Hertz. ....... 100.0 0.6 124 398 | 318 2.6 25 1.3 0.7 0.8 0.5
Left ear
250 Hertz. ... .... 100.0 0.1 10.7 58.3 26.9 29 0.8 0.2 0.1 0.0 0.0
500 Hertz........ 100.0 0.0 5.1 59.6 29.6 4.3 0.8 0.4 0.1 0.1 0.0
1000 Hertz, . .. .... 100.0 0.0 4.8 59.7 29.6 4.1 1.2 0.3 0.1 0.1 0.1
2000 Hertz, . . ... .. 100.0 0.1 7.0 51.4 33.7 5.7 1.3 0.4 0.2 0.1 0.1
3000 Hertz., . ...... 100.0 0.0 1.5 323 | 48.1 13.6 2.4 1.1 0.5 0.2 0.3
4000 Hertz. . ...... 100.0 0.0 0.3 16.8 524 229 4.1 1.6 0.7 0.6 0.6
6000Hertz. ....... 100.0 0.0 0.4 11.8 39.1 32.1 10.2 3.1 1.2 1.3 0.8
8000 Hertz........ 100.0 0.5 11.3 39.1 33.5 9.8 2.9 1.3 0.6 0.6 0.4
Better ear

250 Hertz. . ...... 100.0 0.1 17.2 67.1 14.1 1.0 0.3 0.2 - 0.0 0.0
B00Hertz. . ...... 100.0 0.1 8.9 66.9 21.5 241 0.3 0.2 0.0 -0.0 0.0
1000 Hertz. . ...... 100.0 0.1 8.6 69.0 19.6 2.0 0.5 0.2 0.0 0.0 0.0
2000Hertz. . ...... 100.0 0.1 12.2 60.6 23.3 3.0 04 0.3 0.1 0.0 0.0
3000 Hertz, . ...... 100.0 0.0 3.0 44.8 42.8 7.5 1.0 0.5 0.2 0.1 0.1
4000 Hertz. . ... ... 100.0 0.0 0.8 29.9 54.7 11.3 1.8 0.7 0.3 0.3 . 0.2
6000 Hertz. . ...... 100.0 0.0 1.0 213 47.5 22,9 4.7 1.0 0.7 0.6 0.3
8000 Hertz, . ...... 100.0 1.0 18.1 47.0 26.3 5.1 1.2 0.5 0.3 0.3 0.2
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Table 4. Percent distribution of boys 12-17 years by hearing levels in decibels re audiometric zero (ASA-1951) for the right, left, and
better ear at 250, 500, 1000, 2000, 3000, 4000, 6000, and 8000 Hertz: United States, 1966-70

Ear and tonal frequency

Hearing levels in decibels

All -25 ~-24 -14 -4 +6 +16 +26 +36 +46 +56
levels or to to to to to to to to or
- less -15 -5 +5 +15 +25 +35 +45 +55 more
Right ear Percent distribution
250Hertz. . ...... 100.0 0.1 12.0 66.3 18.5 1.9 0.6 0.4 0.1 0.1 0.0
500 Hertz. ....... 100.0 0.1 5.0 61.0 28.5 3.8 1.0 0.3 0.1 0.1 0.1
1000Hertz. . ...... 100.0 0.1 5.4 61.7 271 3.8 1.2 0.3 0.1 0.1 0.2
2000 Hertz. . ...... 100.0 0.1 8.0 53.3 304 6.2 0.7 0.8 0.2 0.1 0.2
3000 Hertz. ....... 100.0 0.0 1.4 31.0 49.6 13.2 24 1.1 0.6 0.3 0.4
4000 Hertz. . .. .... 100.0 - 0.4 19.1 54.3 17.9 3.7 1.7 1.2 0.8 0.9
6000 Hertz. . ...... 100.0 - 0.3 13.1 38.3 30.9 8.9 3.4 1.9 2.1 141
8000 Hertz........ 100.0 04 11.5 37.8 32.0 10.7 3.2 1.6 1.0 1.1 0.7
Left ear
250 Hertz. . .. .... 100.0 0.1 10.6 58.8 26.7 2.8 0.6 0.3 0.1 - 0.0
50O Hertz........ 100.0 0.1 4.7 57.9 31.7 4.3 0.8 0.4 0.0 0.1 0.0
1000 Hertz. . ...... 100.0 - 41 58.2 31.2 4.4 1.4 0.4 0.1 0.1 0.1
2000 Hertz. . ...... 100.0 0.0 6.3 48.9 34.7 7.2 1.8 0.6 0.3 0.1 0.1
3000 Hertz. . ...... 100.0 0.0 0.9 26.4 50.0 16.3 3.3 1.6 0.8 0.4 0.3
4000 Hertz. . ...... 100.0 - 0.2 136 49.9 25.5 54 2.4 1.1 0.9 1.0
6000 Hertz. . ...... 100.0 0.0 0.2 9.4 36.0 33.1 123 4.2 1.6 1.9 1.3
8000 Hertz........ 100.0 0.6 10.4 36.6 33.7 104 4.1 1.8 0.8 09 0.7
Better ear
250Hertz., . ...... 100.0 0.1 16.7 68.5 134 0.8 0.3 0.2 - - 0.0
500Hertz. . ...... 100.0 0.1 8.0 67.0 22.2 2.0 0.5 0.2 - - 0.0
1000 Hertz. . .. .... 100.0 0.1 8.0 68.2 20.8 1.9 0.7 0.3 0.0 0.0 -
2000 Hertz. . ...... 100.0 0.1 11.3 59.1 24.3 4.1 0.6 0.4 0.1 - 0.0
3000 Hertz. . ...... 100.0 0.0 2.0 39.2 47.3 8.9 14 08 0.2 0.1 0.1
4000 Hertz. . ...... 100.0 - 0.6 25.8 55.8 129 2.6 1.1 04 04 0.4
6000 Hertz. . ...... 100.0 0.0 0.5 18.1 459 25.8 5.8 1.3 1.1 0.9 0.6
I8000 Hertz. . ... .. 100.0 0.9 17.1 45.6 27.1 5.8 1.8 0.5 0.4 0.4 0.4
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Table 5. Percent distribution of girls 12-17 years by hearing levels in decibels re audiometric zero (ASA-1951) for the right, left, and
better ear at 250, 500, 1000, 2000, 3000, 4000, 6000, and 8000 Hertz: United States, 1966-70

Hearing levels in decibels

Ear and tonal frequency All -25 -24 ~-14 -4 6 +16 +26 +36 +46 +56
levels or to to to to to to to to or
less -15 -5 +5 +15 +25 +35 +45 +55 more
Right ear Percent distribution
250Hertz. . ... ... 100.0 0.0 13.3 64.1 18.8 2.6 0.6 0.2 0.2 0.0 0.2
600 Hertz........ 100.0 - 6.8 61.0 27.6 3.2 0.5 0.3 0.2 0.2 0.2
1000 Hertz, . .. .... 100.0 0.1 5.7 629 26.0 3.7 0.8 0.3 0.1 0.1 0.3
2000 Hertz. . ... ... 100.0 - 8.0 55.7 30.8 3.7 0.7 0.5 0.2 0.1 0.3
3000Hertz........ 100.0 0.0 2.8 39.5 45.0 10.0 1.2 0.5 0.3 0.3 0.4
4000Hertz. . .. .... 100.0 - 0.7 25.1 54.8 15.7 1.9 0.7 0.3 0.4 04
6000 Hertz. ....... 100.0 - 1.1 17.3 45.9 25.8 6.8 1.7 0.5 0.6 0.3
8000 Hertz. ....... 100.0 0.8 134 41.9 31.6 8.5 1.8 0.9 0.3 a.5 0.3
Left ear
260 Hertz. . ...... 100.0 0.0 10.7 57.8 27.0 3.1 1.0 0.2 0.1 0.1 -
BOOHertz........ 100.0 0.0 5.5 61.4 27.4 4.4 0.8 0.3 0.1 0.1 -
1000 Hertz. . ...... 100.0 0.0 5.6 61.2 28.0 3.9 0.8 0.2 0.1 0.1 0.2
2000Hertz. . . ..... 100.0 0.2 7.8 53.9 326 4.1 0.8 0.2 0.2 0.1 0.1
3000Hertz. . ...... 100.0 0.0 2.1 38.4 46.1 10.8 1.5 0.6 0.2 0.1 0.2
4000 Hertz. . ... ... 100.0 0.0 0.4 20.1 55.0 20.2 2.7 0.7 0.4 0.3 0.2
6000 Hertz. ....... 100.0 0.0 0.5 14.2 424 31.1 8.1 2.1 0.7 0.6 0.3
8000 Hertz. ....... 100.0 0.5 12.2 416 33.2 9.1 1.6 0.8 0.4 0.4 0.2
Better ear
250 Hertz. . ...... 100.0 0.1 17.8 65.7 14.7 1.3 0.3 0.1 0.0 0.0 -
500 Hertz. . ...... 100.0 - 9.9 66.7 20.8 2.2 0.2 0.1 0.1 0.0 -
1000 Hertz. . .. .... 100.0 0.1 9.2 69.9 18.2 2.1 0.4 0.1 - 0.0 0.0
2000 Hertz. .. ... ‘e 100.0 0.1 13.1 62.1 22.2 1.8 0.3 0.2 0.1 0.0 0.1
3000 Hertz........ 100.0 0.0 4.1 50.5 38.2 6.1 0.6 0.3 0.1 0.0 0.1
4000 Hertz. . ...... 100.0 0.0 1.1 34.1 63.6 9.7 1.0 0.3 0.0 0.2 -
6000 Hertz........ 100.0 0.0 1.5 24.5 49.3 19.9 3.5 0.8 - 0.3 0.2 0.0
8000 Hertz. ....... 100.0 1.1 19.1 48.5 25.5 4.4 0.6 04 0.2 0.2 0.0
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Table 6. Percent distribution of youths 12-17 years by hearing levels in decibels re audiometric zero (ANSI-1969) for the right, left,

and better ear at 250, 500, 1000, 2000, 3000, 4000, 6000, and 8000 Hertz: United States, 1966-70

Hearing levels in decibels

Ear and tonal frequency Al -25 -24 -14 -4 +6 +16 +26 +36 +46 +56
evels or to to to to to to to to or
less -15 -5 +5 +15 +25 +35 +45 +55 more
Right ear Percent distribution
250Hertz. . . ..... 100.0 - - 0.5 18.2 61.0 17.0 2.2 0.5 0.3 0.3
500 Hertz........ 100.0 - - 0.6 374 52.1 7.7 14 0.3 0.1 0.4
1000 Hertz. . . .. ... 100.0 - 0.1 5.5 62.2 26.6 3.8 1.0 0.3 0.1 0.4
2000 Hertz. . .. .... 100.0 - 0.1 9.8 57.5 26.7 4.1 0.6 0.6 0.2 0.4
3000 Hertz. . ...... 100.0 - 0.0 24 39.6 45.3 9.5 14 0.8 0.3 0.7
4000Hertz. . ...... 100.0 - 0.0 1.0 26.6 52.0 14.7 2.7 1.1 0.7 1.2
6000 Hertz. .. ..... 100.0 - - 1.1 17.2 43.3 26.1 6.8 24 1.1 2.0
8000 Hertz........ 100.0 0.0 0.1 4.8 29.9 39.3 17.8 4.5 1.5 0.7 1.6
Left ear
250 Hertz. . ... ... 100.0 - 0.0 0.6 16.6 53.5 254 2.8 0.8 0.2 0.1
B0OHertz. . ...... 100.0 - 0.0 0.6 34.8 52.6 9.8 14 0.5 0.2 0.1
1000Hertz. . ...... 100.0 - 0.0 4.8 59.7 29.6 4.1 1.2 0.3 0.1 0.2
2000 Hertz. . .. .... 100.0 0.0 0.1 9.1 54.1 30.1 4.6 1.2 0.4 0.2 0.2
3000 Hertz. ....... 100.0 - 0.0 1.8 36.2 46.5 11.5 2.1 1.0 0.4 0.5
4000 Hertz. . . ... .. 100.0 - 0.0 0.6 20.8 50.9 20.6 3.7 1.5 0.7 1.2
6000 Hertz. ....... 100.0 0.0 0.0 0.6 14.2 40.8 29.3 9.0 3.0 1.1 2.0
8000 Hertz., . ...... 100.0 - 0.1 4.3 28.4 40.8 17.9 4.7 1.6 1.0 1.2
Better ear
250Hertz........ 100.0 - 0.0 0.9 23.2 61.6 12.9 1.0 0.2 0.2 0.0
B0OHertz........ 100.0 - 0.0 1.1 46.9 46.0 5.1 0.7 0.1 0.1 0.0
1000 Hertz. . .. .... 100.0 - 0.1 8.6 69.0 19.5 2.0 0.5 0.2 0.0 0.1
2000 Hertz. . . ..... 100.0 0.0 0.2 15.1 62.0 19.6 24 0.4 0.3 0.0 0.0
3000Hertz. ....... 100.0 - 0.0 3.6 49.5 39.6 5.8 0.7 0.5 0.1 0.2
4000 Hertz. ....... 100.0 - 0.0 1.6 348 50.7 9.8 1.6 0.7 0.3 0.5
6000 Hertz. . ...... 100.0 0.0 0.0 1.4 24.1 47.7 20.1 4.1 1.0 0.7 0.9
8000 Hertz........ 100.0 0.0 0.2 7.3 38.8 39.2 10.6 23 0.6 0.4 0.6
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Table 7. Percept distribution of hoys 12-17 years by hearing levels in decibels re audiometric zero (ANSI-1969) for the right, left, and
better ear at 250, 500, 1000, 2000, 3000, 4000, 6000, and 8000 Hertz: United States, 1966-70

Hearing levels in decibels

Ear and tonal frequency All -25 -24 -14 -4 +6 +16 +26 +36 +48 +56
evels or to to to to to to to to or
less -15 -5 +5 +15 +25 +35 +45 +55 more
Right ear Percent distribution
250Hertz. .. ..... 100.0 - - 0.7 174 62.1 16.9 1.8 0.5 0.4 0.2
B0OHertz. . ...... 100.0 - - 0.5 35.9 53.1 8.4 16 0.2 0.1 0.2
1000 Hertz. . .. .... 100.0 - 0.1 5.4 61.7 271 3.9 1.2 0.3 0.0 0.3
2000Hertz. . . ..... 100.0 - 0.1 9.7 56.1 271 5.2 0.5 0.8 0.2 0.3
3000 Hertz., . ...... 100.0 - 0.0 1.5 34.8 48.3 11.2 1.8 1.1 0.5 0.8
4000 Hertz. . ... ... 100.0 - - 0.8 23.6 51.9 15.8 3.5 16 1.2 1.6
6000 Hertz. ....... 100.0 - - 0.5 15.0 40.0 28.5 7.8 3.2 1.8 3.2
8000 Hertz, . ...... 100.0 0.0 0.0 4.1 28.7 38.3 18.1 5.5 1.9 1.0 24
Left ear
250 Hertz. . ... ... 100.0 - - 0.7 16.1 54.5 25.0 2.7 0.6 0.3 0.1
G00Hertz........ 100.0 - 0.1 0.7 31.8 55.6 9.7 14 0.5 0.1 0.1
1000 Hertz ., . . ..... 100.0 - - 4.1 58.2 31.2 4.4 14 0.4 0.1 0.2
2000Hertz. .. ..... 100.0 - 0.0 8.2 51.8 314 5.9 1.6 0.6 0.3 0.2
3000 Hertz. . ...... 100.0 - - 1.1 30.0 49.1 14.1 3.0 1.3 0.7 0.7
4000 Mertz. . . ..... 100.0 - - 04 17.4 48.9 23.2 49 2.2 1.1 1.9
6000 Hertz . . .. .... 100.0 0.0 - 0.4 1.4 38.2 30.3 11.1 4.0 15 3.1
8000 Hertz. ....... 100.0 - 0.1 4.0 26.2 39.5 18.8 5.9 2.3 14 1.8
Better ear
250 Hertz. . .. .... 100.0 - - 1.1 221 63.4 12.2 0.8 0.2 0.2 0.0
600 Hertz., . ...... 100.0 - 0.1 1.0 444 48.4 5.1 0.7 0.2 0.1 0.0
1000 Hertz. . . ..... 100.0 - 0.1 8.0 68.2 20.8 1.9 0.7 0.3 0.0 0.0
2000Hertz, . ... ... 100.0 - 0.1 14.0 60.7 21.0 3.2 0.5 04 0.1 0.0
3000 Hertz. .. ..... 100.0 - 0.0 2.3 43.8 a44.5 7.2 1.0 0.7 0.2 0.3
4000 Hertz. . ...... 100.0 - - 1.1 30.7 51.9 11.5 24 1.0 0.5 0.9
6000 Hertz. . ...... 100.0 0.0 - 0.7 211 46.4 22.8 5.1 1.2 1.1 1.6
8000 Mertz. . ...... 100.0 0.0 0.1 6.8 37.5 39.0 11.2 3.1 0.8 0.5 1.0
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Table 8. Percent distribution-of girls 12~17 years by hearing levels in decibels re audiometric zero (ANSI-1969) for the right, left, and
better ear at 250, 500, 1000, 2000, 3000, 4000, 6000, and 8000 Hertz: United States, 1966-70

Hearing levels in decibels

Ear and tonal frequency All -25 -24 -14 -4 +6 +16 +26 +36 +46 +b6

levels or to to to to to to to to or

less -15 -5 +5 +15 +25 +35 +45 +55 more

Right ear Percent distribution
250 Hertz. . ...... 100.0 - - 0.4 19.1 59.9 17.0 25 0.5 0.2 0.4
500Hertz. . ...... 100.0 - - 0.8 38.9 51.1 7.1 1.1 0.4 0.1 0.5
1000 Hertz. . ...... 100.0 - 0.1 5.7 62.9 25.9 3.7 0.8 0.3 0.1 0.5
2000 Hertz. . ...... 100.0 - 0.0 10.0 58.9 26.4 3.1 0.7 0.4 0.1 0.4
3000 Hertz, . ...... ' 100.0 - 0.0 3.3 444 42.2 7.7 1.0 0.5 0.2 0.7
4000 Hertz. . . ... .. 100.0 - 0.0 1.3 29.7 52.2 13.5 1.8 0.6 0.2 0.7
6000 Hertz. . ...... 100.0 ~ - 1.6 19.4 46.6 23.7 5.8 1.6 04 0.9
8000 Hertz........ 100.0 - 0.2 5.1 31.0 40,3 17.5 3.5 1.2 0.3 0.9
Left ear
250 Hertz. . ...... 100.0 - 0.0 0.5 17.1 52.4 25.7 2.9 1.0 0.2 0.2
500 Hertz. ....... 100.0 - - 0.4 37.9 49,5 10.0 1.4 0.4 0.2 0.2
1000 Hertz. . ...... 100.0 - 0.0 5.5 61.2 28.0 3.9 0.8 0.2 0.1 0.3
2000 Hertz. . . ... .. 100.0 0.0 0.2 10.1 56.4 28.7 3.3 0.7 0.2 0.2 0.2
3000 Hertz. . ...... 100.0 - 0.0 25 42.6 44.0 8.8 1.1 0.6 0.1 0.3
4000 Hertz. . . ... .. 100.0 - 0.0 0.9 24,2 52.9 17.9 25 0.8 0.4 0.4
6000 Hertz. . ...... 100.0 - 0.0 0.7 17.0 43.6 28.3 6.9 2.0 0.7 0.8
8000 Hertz........ 100.0 - 0.1 4.6 30.7 42.1 16.9 3.5 0.8 0.6 0.7
Better ear

250 Hertz. . ...... 100.0 - 0.0 0.8 24,2 59.7 13.7 1.2 0.3 0.1 0.0
500 Hertz........ 100.0 - - 141 49.4 43.6 5.0 0.7 0.0 0.1 0.1
1000Hertz. . ...... 100.0 - 0.1 9.2 69.8 18.2 2.1 0.4 0.1 - 0.1
2000 Hertz. . ...... 100.0 0.0 0.2 16.2 63.4 18.2 1.4 0.2 0.3 - 0.1
3000 Hertz. . ...... 100.0 - 0.0 4.9 55.3 34.5 4.4 0.4 0.3 0.1 0.1
4000 Hertz. . . .. ... 100.0 - 0.1 2.0 39.0 49.5 8.1 0.8 0.3 0.1 0.1
6000 Hertz. ....... 100.0 - 0.0 2.2 27.2 49.1 17.3 3.0 0.7 0.3 0.2
8000 Hertz........ 100.0 - 0.3 7.8 40.2 39.4 9.9 1.4 0.5 0.3 0.2
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Table 9. Percent distribution of youths by hearing levels in decibels re audiometric zero (ASA-1951 and ANSI-1969) for the better ear
at 250 Hertz, according to age and sex: United States, 1966-70.

Sex and hearing Tgt:; 12 | 13|14 | 15 | 16 | 17 11“2"‘;"7 12 | 13| 14 | 158 | 16 | 17
levels in decibels years years | years | years | years | years | years years years | years | years | years | years | years
Both sexes Percent distribution (ASA-1851) Percent distribution (ANSI-1969)

Allfevels ., ., ... | 1000 ]| 100.0|100.0}100.0]100.0}100.0] 100.0 | 100.0 || 100.0 | 100.0} 100.0] 100.0 | 100.0 | 100.0
-25orless . ...... 0.1 0.2 0.1 0.3 - - - - - - - - - —
241015 .. ..... 17.2 179| 175] 176| 188| 16.0| 154 0.0 - — 0.1 - - -
~14t0-05 .,,.... 67.1 65.6| 648} 68.3| 655 70.2| 68.7 0.9 1.1 1.0 1.1 0.7 1.0 0.6
~04t0+05 ,,..... 14.1 146| 159 | 128 145| 123} 14.1 23.2 230! 21.9| 24.1| 258 22.0! 21.9
+H06t0+15.,.,.... 1.0 13 1.4 0.7 0.6 1.1 1.1 61.6 61.0| 60.8] 624 58.6| 63.7| 63.0
+16t0+26,...... 0.3 0.3 0.2 0.2 0.5 0.1 0.2} 129 13.2) 147} 11.2] 13,7] 118 128
+26t0+35....... 0.2 0.1 — 0.1 0.1 0.2 0.5 1.0 1.3 1.3 0.7 0.7 141 1.1
+36 and greater , , .. 0.0 0.0 0.1 - —_ 0.1 - 0.4 04 0.3 0.4 0.5 0.4 0.6

Boys

Alljevels , ., ., .| 1000 j 100.0)100.0 | 100,0|100.0 | 100.0] 100.0 | 100.0 j 100.0 | 100.0| 100.0 ] 100.0 | 100.0 | 100.0
-2borless «...0. 0.1 0.2 0.1 0.3 - - - - - - - - - -
~2410-15 ,......| 167 195 174 15.3] 18.3( 15.1| 14.0 — - - - - - -
~14to-05 ...... 68.5 659| 66.7| 728| 656| 71.5| 68.9 11 08 1.4 1.2 1.3 1.2 0.5
0410405 ,...... 13.4 13.2] 15.2] 105} 14,7] 12.2| 14.8 22.1 245] 204| 225 240} 20.3}| 206
+06to+16....... 0.8 0.7 0.5 0.9 0.8 0.8 10} 634 614} 63.7| 668 59.5| 65.6| 634
+16t0+26,.,..... 0.3 0.3 0.1 0.1 0.6 — 05| 12.2 12,1 139 84| 13.8| 11.7] 1382
+26t0+35....... 0.2 0.1 - 0.1 - 0.4 0.8 0.8 0.8 0.5 0.9 0.9 0.8 1.3
+36 and greater ..., . 0.0 0.1 —_ — — — - 04 04 0.1 0.2 0.5 0.4 1.0

Girls

Alllevels . .. ... 100.0 || 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 {} 100.0 | 100.0{ 100.0 { 100.0 | 100.0 | 100,0
-2borless ..... .. 0.1 0.2 0.1 0.2 - - - - ~ - - — - -
~24t0-16 ,...... 178 16.1] 17.7| 199 194 | 169]| 16.8 0.0 - -] 0.2 - —_ —
-14t0-05 ,...... 65,7 65,3 628 636 65.3| 69.0| 68.5 08 1.4 0.6 1.1 0.1 0.7 0.7
~04t0405 .,..... 14.7 16.1| 165| 15.3| 143| 124} 134 | 24.2 215| 23.6] 26.7| 275} 238 233
+06to+15....... 1.3 1.9 24 0.5 0.4 1.4 11| 59.7 60.7) 57.7| 58.0| 57.8| 61.7| 62.6
+16t0+25....... 03 04 04 0.3 0.3 0.2 - 13.7 143| 15.6| 14.0] 136} 120} 123
+26t0+35....... 0.1 - —_ 0.2 0.3 - 0.2 1.2 1.7 21 0.5 04 1.6 0.9
+36 and greater ., .. 0.0 - 0.1 — — 0.1 —_ 0.4 04 04 05 0.6 0.3 0.2
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Table 10. Percent distribution of youths by hearing levels in decibels re audiometric zero (ASA-1951 and ANSI-1969) for the better
ear at 500 Hertz, according to age and sex: United States, 1966-70

Sex and hearing Tgf; 12 | 13| 14 | 158 | 16 | 17 :;t:; 12 | 13 | 14| 158 | 16 | 17
levels in decibeis years years | years | years | years | years | years vears years | years | years | years | years | years
Both sexes Percent distribution (ASA-1951) Percent distribution {ANSI-1969)

Alllevels . .. ... 100.0 || 100.0] 100.0{ 100.0| 100.0| 100,0] 100.0 } 100.0 || 100.0]100.0}100.0| 100.0 | 100.0 | 100.0
~25o0rless . ...... 0.0 - 0.1 0.1 0.1 0.1 - - - - - - - -
~24t0-15 ....... 8.9 8.4 8.5 79 8.1 99! 109 0.0 - - 0.1 0.1 - -
~14to-05 ....... 66.9 64.8| 64.7| 675| 67.1| 69.3] 68.3 1.1 1.2 1.1 09 0.4 1.7 1.0
~04t0+05 ,...... 21.5 23.0( 239| 22,0] 225| 188| 185 469 4451 453 46.7| 47.7| 47,7 | 499
+06to+15....... 2.1 3.2 2.3 23 1.7 1.2 16| 46.0 46,2 | 47.0| 465| 46,0} 46.0| 44.2
+16to+25 . ...... 0.3 0.2 0.3 0.1 0.2 0.5 0.6 5.1 7.0 5.6 5.2 4.9 3.4 4.2
+26t0+35 .. ..... 0.2 0.2 0.1 0.1 0.3 0.1 0.1 0.7 0.7 0.8 0.5 0.6 0.9 0.5
+36 and greater ..., 0.1 0.2 0.1 - - 0.1 - 0.2 0.4 0.2 0.1 0.3 0.3 0.2

Boys

Alllevels , . .... 100.0 || 100.0} 100.0{ 100.0| 100,0} 100,0| 100.0 }{ 100.0 {| 100,0 { 100,0 | 100.0| 100.0 { 100.0 | 100.0
~250rless ..,..... 0.1 - 0.2 0.1 0.2 0.2 — - - - - —_— - —
~24t0~156 ,.,..... 8.0 8.2 7.8 6.2 74 8.7 9.9 0.1 - - 0.1 0.2 - -
~14t0-05 ....... 67.0 64.1| 65.0| 68.2| 659 70.5| 69.1 1.0 1.0 14 0.4 0.1 2.3 0.8
~041t04+05 ....... 222 245| 244| 226| 24.3| 185| 183 444 425] 425| 438 452 | 424 508
+H06to+15....... 2.0 24 25 2.6 1.7 1.0 1.5 48.4 48,71 495 48.6| 48,5 | 51.0| 44.0
+16to+25.,...... 0.5 04 — 0.2 0.1 0.9 1.2 5.1 6.8 5.8 6.6 5.1 3.0 3.2
+26t0+35.,.... . 0.2 0.3 0.1 0.1 0.4 02! - 0.7 0.5 0.7 0.4 0.5 0.9 1.0
+36 and greater , , .. 0.0 0.1 - - — — - 0.3 0.5 0.1 0.1 04 0.4 0.2

Girls

Alllevels , . ... .| 100,0 || 100.0( 100.0| 100.0{ 100,0| 100.0| 100.0} 100.0 || 100,0 { 100.0} 100.0] 100.0 | 100.0 ] 100.0
-250riess ..... . — — — - - - - —_ - - - - - -
~24t0-156 ,..... . 9.9 8.7 9.3 9.7 88 11.2] 118 - — - — — - -
~-14t0~05..... . 66.7 65,5 643 668| 684 68,0| 675 141 1.5 0.7 1.5 0.7 1.2 1.2
QV4to4+05 ,...... 20.8 215( 23.3| 215| 20.6) 19.1| 18.7| 494 465 ( 48.2( 49.6| 50.2| 53.1| 49.0
+06t0o+15,...... 2.2 4.1 2.1 1.9 1.6 1.4 18| 43.6 436 444| 443| 435 40.8( 445
+16to+26..,..... 0.2 - 0.7 - 0.3 - - 5.0 7.2 5.4 3.9 4,7 3.8 5.1
+26t0+35....... 0.1 - 0.2 0.1 0.3 - 0.2 0.7 1.0 1.0 0.6 0.6 0.8 —
+36 and greater , ... 0.1 0.2 0.1 - - 0.3 — 0.2 0.2 0.3 0.1 0.3 0.3 0.2




Table 11. Percent distribution of youths by hearing levels in decibels re audiometric zero (ASA-1951 and ANSI-1969) for the better
ear at 1000 Hertz, according to age and sex: United States, 1966-70

Total,
Sexandhearing | 1our || 12 | 13 | 14 | 15 | 16 | 17 1% N 12 | 13 | 14 | 15 | 16 | 17
levels in decibels years years | years | years { years | years | years years years | years | years | years | years | years
Both sexes Percent distribution (ASA-1951) Percent distribution (ANSI-1969)

Alllevels ... ... 100.0 || 100.0| 100.0| 100.0| 100.0| 100.0{ 100,0 | 100.0 || 100.0] 100.0{ 100.0 | 100.0 1—00.0 160.0
~250rless .. ..... 041 0.2 —-|{ 04 — — - - - — - - - -
~24t0-15 ....... 8.6 8.7 2.8 7.2 8.7 8.3 8.7 0.1 0.2 - 0.4 — - -
~14t0-06 ,......| 69.0 66.8| 66.0( 69.6] 70.0| 71.3| 71.0 8.6 8.7 9.8 7.2 8.7 8.3 8.7
0410405 ....... 19.5 20.8| 209 20.5{ 19.0| 17.7| 18.0} 69.0 66.7| 66.0{ 69.6| 700 714 71.0
+H06to+15,.,..... 2,0 25 22 2.0 1.9 1.6 18] 19.6 208} 209| 205 19.0| 17.7| 18.0
+16to+25 ,...... 05 0.8 0.7 0.3 0.2 0.6 0.5 2.0 25 2.2 2.0 1.9 1.6 1.8
+26to+36 ., ...... 0.2 0.1 0.4 0.0 0.1 0.4 - 0.5 0.8 0.7 0.3 0.2 0.6 0.5
+36 and greater . .. . 0.1 0.1 0.0 — 0.1 0.1 - 0.2 0.3 0.4 00{ 0.2 0.4 —_

Boys

Alllevels ,, ., ... 100.0 || 100.0( 100,0| 100.0! 100.0( 100.0{ 100.0 } 100.0 || 100.0 | 100.0] 100.0 { 100.0 | 100.0 { 100.0
~250rless . ...... 0.1 - - 086 - - e - - - - - -
~24t0-15 ., ..... 8.0 7.4 9.2 59 8.2 8.8 8.5 0.1 - - 0.6 - - -
~14t0-05,...... 68.2 675| 64.2| 69.1} 69,3} €9.7| 70.0 8.0 7.4 9.2 5.9 8.2 8.8 8.5
04to+05....... 20.8 21.8( 231 22,2} 202| 18.2| 18.8] 68.2 675| 64.2| 69.1] 69.3| 69.7| 70.0
+06to+15......, 1.9 21 24 1.5 2,0 1.8 18| 208 218} 23.1] 22,2 20.2| 18.2| 188
+16to+26....... 0.7 0.7 0.7 0.6 0.1 1.0 0.9 1.9 2.1 24 15 2.0 1.8 1.8
+26t0+35....... 0.3 0.3 0.4 0.1 0.2 0.5 - 0.7 0.7 0.7 0.6 0.1 1.0 0.9
+36 and greater . ., . 0.0 0.2 - - - - - 0.3 0.5 0.4 0.1 0.2 0.5 -

Girls

All levels . ..... 100,0 || 100.0( 100.0| 100.0§ 100.0| 100.0 | 100.0| 100.0 || 100.0| 100.0] 100.0 | 100.0 | 100.0 | 100.0
~250rless .,..... 0.1 0.5 - 0.1 - - — — - — - - - -
~24t0~-15 . ...... 9.2 10,0 104 8.5 9.1 7.8 9.0 0.1 0.5 - 0.1 - — -
~14t0~05.......| 698 66.0| 678} 70.1] 70.8] 73.0| 721 9.2 10.0] 104 8.5 9.1 7.8 9.0
~04t0405 ., ......, 18.2 19.7| 18.7| 18.7] 178} 17.2| 17.1 69.8 66.0{ 67.8| 70.1| 708} 73.0| 72.1
+06to+15....... 2.1 3.0 20 25 1.7 1.5 18| 18.2 19.7] 18.7| 18.7| 178 17.2| 17.1
H16to+25....... 0.4 0.8 0.7 0.1 0.3 0.2 - 2.1 3.0 2.0 25 1.7 1.5 1.8
+26t0+35....... 0.1 - 0.3 — - 0.2 - 0.4 0.8 0.7 0.1 0.3 0.2 -
+36 and greater . ... 0.1 - 0.1 - 0.3 0.1 — 0.2 - 04 - 0.3 0.3 -
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Table 12. Percent distribution of youths by hearing levels in decibels re audiometric zero (ASA-1951 and ANSI-1969) for the better
ear at 2000 Hertz, according to age and sex: United States, 1966-70

Sex and hearing T‘;t?; 12 | 13 | 14 | 15 | 16 | 17 :;":'7 12 | 13 { 14 | 15 | 16 | 17
fevels in decibels years years | years | years | years | years | years years years | years | years | years | years | years
Both sexes Percent distribution (ASA-1951) Percent distribution {ANSI-1969)

Ali levels , .., ..| 100.0 || 100.0| 100.0| 100.0] 100.0 ] 100.0| 100.0 { 100.0 || 100.0{ 100.0} 100.0| 100.0} 100.0| 100.0
~250rless . ...... 0.1 0.2 0.1 0.2 - 0.1 0.2 0.0 - — - - — 0.1
-24t0-15 ,...... 12,2 124 13.7| 105| 124 11.7| 123 0.2 0.2 0.1 0.3 0.1 0.1 0.2
-14t0-05 ....... 60.6 60,7| 61.0| 619| 583 62,7| 59.0] 156.1 14,6| 168 13.8| 148| 154 15.2
-04to+05 ..,.... .1 233 234( 205 23.2] 25,7} 21,7 25.3] 620 63.1| 61.0| 635| 59.6f 629 619
+06to+15, ...... 3.0 24 3.8 3.2 29 3.0 2,5 19.6 19.2| 18.1 19.1| 225 18,6 20.2
+16to+25 .., ... . 0.4 0.5 0.2 04 04 0.4 0.6 2.3 1.9 3.1 2.6 2.3 2.3 1.8
+26t0435....... 0.3 0.4 0.5 0.4 0.3 0.2 0.1 0.4 0.6 0.2 0.2 0.4 0.3 0.5
+36 and greater ., ... 0.1 0.0 0.2 0.2 - 0.2 - 0.4 0.4 0.7 0.5 0.3 0.4 0.1

Boys

Alllevels , .. ... 100,0 || 100.0] 100,0| 100,01} 100,0 { 100.0{100.0 | 100.0 || 100.0( 100.0] 100.0 | 100.0} 100.0} 100.0
-250rless ....... 0.1 0.3 - 0.1 - - 0.2 - - - - - - -
~24t10-15 ... .... 11.3 8.8{ 14.0 95| 13.6| 12,2 9.8 0.1 0.2 —_ 0.1 0.1 - 0.2
-14t0-05 ,...... 59.1 61.6| 58.4| 61.0| 538| 61,6 58.2| 14,0 109 17.1| 12.2| 16,2 159 12.1
~04t0+05,......| 243 246( 21,2 242 276 211 27,3} 60.7 639| 57.8| 635] b5.4( 610 625
+06to+15....... 41 3.5 5.1 4.3 4.4 3.9 3.3 21.0 2091 195( 20.1{ 24.3| 19.3{ 21.7
+16t0+25 ., ...... 0.6 0.7 0.3 04 0.2 0.6 1.2 3.2 29 4.3 3.3 34 29 25
+26t0+35,...... 0.4 04 0.8 04 04 04 - 0.5 0.8 0.3 0.3 0.3 04 1.0
+36 and greater . . .. 0.1 0.1 0.2 0.1 - 0.2 - 0.5 0.4 1.0 0.5 0.3 0.5 -

Girls

Alilevels ,..... 100.0 || 100.0| 100,0| 100.0 | 100.0 | 100.0| 100.0 { 100.0 || 100.0| 100.0 | 100.0 | 100.0| 100.0| 100.0
-25o0rless . ...... 0.2 0.2 0.1 0.3 - 0.2 0.2 0.0 0.0 - - - - 0.2
~24t0~-15 . ...... 131 16.1 134 1.7 11.2( 111 14,7 0.2 0.2 0.1 04 — 0.3 0.2
~14t0-05 ....... 62.1 59,7| 63.6| 629]| 630 63,7 59.8 16,2 18.4| 166| 155 135 148| 183
-04t0+05 ., ..... 22,2 221 19.7| 22,2] 23.6( 224] 23.3]| 634 62.2| 643| 634 639| 649| 614
+06to+15....... 1.8 1.2 26 20 1.3 2.2 1.7] 18.2 1741 16.6| 18.2| 20.7| 179| 186
+16t0+25,...... 0.3 0.3 0.2 0.3 0.6 0.3 — 14 1.0 1.8 1.8 1.2 1.7 1.0
+26t0+35....... 0.2 04 0.1 0.3 0.3 - 0.3 0.2 04 0.2 0.1 0.4 0.3 —
+36 and greater , ., ., 0.1 - 0.3 0.3 - 0.1 - 04 0.4 04 0.6 0.3 0.1 0.3
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Table 13. Percent distribution of youths by hearing levels in decibels re audiometric zero (ASA-1951 and ANSI-1969) for the better
ear at 3000 Hertz, according to age and sex: United States, 1966-70

Sex and hearing I;tf'? 12 { 13 | 14| 158 | 16 | 17 }rgt?; 12 {13 | 14 | 158 | 18 | 17
levels in decibels years years | years | years years | years years years years | years years years years years
Both sexes Percent distribution (ASA-1951) Percent distribution (ANSI-1969)

All levels , . . 11000 || 100.0| 100.0| 100.0| 100.,0 | 100,0 | 100.0 | 100.0 || 100.0] 100.0 | 100.0 | 100.G | 100.0 | 100.0
~25orless ... 0.0 — 0.1 0.1 - - - — - — — - - -
-25t0-15...... 3.1 3.6 3.2 3.9 2.2 3.0 2.3 0.0 — 0.1 0.1 — - -
-14t0=05.,...... 44.8 45,1 | 45.0| 41.8| 46.6| 455 44.7 3.6 4.1 3.8 4.4 2.4 3.7 3.0
~04t0405 ., ... 42,8 41,7 41.4| 45.7| 40,7 42.3| 45.0] 49.5 49,2 | 48.8( 48,2 51.8 | 49.5| 496
H06tot15. ..., . 7.5 8.1 8.0 6.6 8.5 7.6 6.3 39.6 39.2( 38.8| 40.7| 37.2| 39.5 422
116t01+25. ..o v u s 1.0 1.0 1.3 1.0 1.0 0.4 1.1 5.8 6.3 6.5 5.1 6.8 5.9 4.2
1260435, . 000 0 0.5 0.4 0.5{ 0.7 0.6 0.8 0.4 0.7 0.7 1.0 0.7 0.8 0.3 0.5
436 and greater ., . . 0.3 0.1 0.5 0.2 0.4 0.4 0.2 0.8 0.5 1.0 0.8 1.0 1.1 0.6

Boys

All levels .. .... | 1000 || 100.0 | 100,0 | 100.0 | 100,0 | 100.0 | 100.0 | 100.0 || 100.0 | 1€0.0 | 100.0 | 100.0 | 100.0 | 100.0
~250rless .. ... . 0.0 — — 0.1 - - — - - — - - - -
241015 ...... 2,0 2.7 1.5 2.3 2.0 2.5 0.9 0.0 - - 0.2 - —_ -
~14t0-05,,.... 39.2 415 41.8| 36.8( 40.0( 36.5| 38.0 2.3 3.2 2.0 2.4 2.2 2.5 1.1
~04t0+05 ... .4 47.3 44,1 43.7| 50.3| 44.3| 49.8| 52.2 43.8 44.3| 446 43.1| 44.8| 41.8| 444
H6to+15...... . 8.9 9.9 9.9 8,11 10.7 8.5 6.1 44.5 43.4| 42.0| 46.0| 42.2| 46.1| 47.7
1610425 .. .. 00 1.3 1.2 1.7 1.3 1.7 0.6 1.8 7.2 7.5 8.7 6.5 8.3 7.1 5.0
126t0135 .. ... s 0.8 0.4 0.6 0.8 0.6 1.6 0.8 1.0 0.9 1.3 1.0 1.3 0.6 0.8
+36 and greater, . . . . 0.5 0.2 0.8 0.3 0.7 0.5 0.2 1.2 0.7 1.4 0.8 1.2 1.9 1.0

Girls

Alllevels . . .... | 100.0 |l 100.0|100.0| 100.0| 100.,0 | 100.0 | 100.0 | 100.0 || 100.01100.0 | 100.0 | 100.0 | 100.0 | 100.0
~250rless ., ..., 0.0 - 0.2 - — - — — - - - - - -
-25t0-156 .. ..., 4.1 4.6 5.0 5.5 2.3 3.5 3.7 0.0 — 0.2 —_ - - -
=141t0~05 , ...... 50.5 48,8 48.2} 46.9] 53.3| 54.8( 51.3 5.0 5.1 5.7 6.4 2.7 4.9 4.9
~04to+05....... 38.2 39.3| 39.0| 41.0| 37.1] 34.7] 37.8 55.3 54.2| 53.1| 63.4{ 59.0| 57.5| 54.7
+06t0+15, . ... . 6.1 6.1 6.1 5.0 6.3 6.6 6.5 34.5 34.8) 354 362 32.1 32.8| 36.6
+16to+26....... 0.6 0.9 0.9 0.8 0.3 0.3 04 4.4 5.0 4,2 3.7 5.2 4.7 3.4
+26t0o+35. .40 .. . 0.3 0.3 0.3 0.6 0.5 — - 0.4 0.6 0.8 0.5 0.3 - 0.1
+36 and greater . ... 0.2 — 0.3 0.2 0.2 0.1 0.3 0.4 0.3 0.6 0.8 0.7 0.1 0.3




Table 14. Percent distribution of youths by hearing levels in decibels re audiometric zero (ASA-1951 and ANS!-1969) for the better
ear at 4000 Hertz, according to age and sex: United States, 1966-70

Sexand hearing | 100 |\ 12 | 13 | 14 | 15 | 16 | 17 :gt:; 12 |13 | 14|15 | 16 | 17
levels in decibels years years | years | years | years | years | years years years | years | years | years | years | years
Both sexes Percent distribution (ASA-1951)} Percent distribution (ANSI-1969)

Alllevels , .. ... 100,0 Y 100.0} 100.0{ 100.0}| 100.0{ 100.0 { 100.0 | 100.0 {! 100.0 | 100.0 | 100.0 | 100.0 ] 100.0 | 100.0
~250rless . ... >. . 0.0 - - - - 0.1 - — - - — — - -
~24t0-15 ., ...... 0.8 1.0 0.8 0.5 0.5 1.0 1.2 0.0 - 0.1 - - 0.1 -
~-14t0-05 ...... . 29.9 29,6| 28.7| 31.5} 29.8| 31.8| 27.7 1.6 1.4 1.5 1.0 1.1 2,2 2.3
~04t0+05....... 54,7 55.0| 56,2 53,6{ 55.8| 51.1| 56.7| 34.8 34,7 332| 359 37.0| 354 324
+06to+15....... 11.3 111} 1.4} 11,51 105 128| 10.7] 50.7 51,2 | 529| 50.6| 488 | 47.9| 528
+16t04+26.,. ..., 1.8 2.5 1.3 1.7 1.9 1.4 1.8 9.9 9.5 9.5] 10.0 99| 11.3 9.0
+26t0+35.,,.... 0.7 0.4 0.6 0.7 0.5 0.9 141 1.6 2.4 1.2 1.4 1.7 1.4 1.6
+36 and greater . ... 0.8 0.4 1.0 0.5 1.0 0.9 0.8 1.4 0.8 1.6 1.1 1.5 1.7 1.9

Boys

Alffevels , . ....| 1000 {{ 100.0| 100.0}{100,0| 100.0 | 100.0 { 100,0 | 100.0 ]| 100.0 | 100.0 | 100.0 | 100.0 { 100,0 | 100.0
-250rless . ... .. . — — - - - - - - — - - - - -
~24t0-15....... 0.6 0.8 0.5 0.5 0.3 1.0 0.1 - - - - - - -
-14t0-05 ....... 25,7 27.9| 25.4| 26.5| 27.3}| 25.4| 21.7 1.1 1.1 1.3 0.9 0.9 2.4 0.1
-04to+05....... 55.8 544} 56.8| 56.9| 544 | 53.1} 59.5] 30.7 32.3| 29.2 316} 345 294 | 26.9
+06to+15. ... .. 12,9 116} 13.0| 11.9| 123]| 158 129} 519 51.2| 539 53.4| 475] 495 | 56.0
+16to+26.,..... 2.6 3.7 2.5 2.4 3.0 1.4 24| 115 10.3| 11.3| 10.3| 11.8| 14.2{ 115
+26t0+35....... 1.1 0.7 0.3 1.2 0.8 1.7 1.9 2.4 3.6 2.4 2.1 2,7 1.5 21
+36 and greater . ... 1.3 0.9 1.5 0.6 1.9 1.6 1.8 2.4 1.5 1.9 1.7 2.6 3.0 3.4

Girls

Alllevels ,.....| 100.0 || 100.0 | 100.0 | 100.0 | 100.0 { 100.0 | 100.0 |- 100.0 || 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
-250rless « .4 s 0.0 - - - - 0.2 - - - - —_ - - -
~2410-15 . ... ... 1.1 1.1 1.2 0.5 0.7 1.0 2.3 0.1 - 0.2 - - 0.2 —
-14t0-05....... 34.1 31.3| 32.2| 36.8| 32.4| 384 | 338 2.0 1.8 1.7 1.1 1.2 1.9 4.4
~04t0+05 ....... 53.6 55.6| 55.6} 50.2| 57.2]| 49.1| 53.9| 32.0 37.2| 37.3} 40.3| 39.7| 41.6| 38.1
+06to+t15 .. ..... 9.7 10.5 9.6 11.0 8.6 9.6 8.4 495 51.1( b1.9| 47.7| 50.1| 463} 49,7
+16104+25....... 1.0 1.3 0.1 1.0 0.8 1.3 1.2 8.1 8.6 7.6 9.7 8.0 8.4 6.4
+26t0+35....... 0.3 0.2 0.9 - 0.2 0.3 0.3 0.8 1.2 — 0.7 0.7 1.2 1.0
+36 and greater . ... 0.2 - 0.4 0.5 0.1 0.1 0.1 0.5 0.1 1.3 0.5 0.3 0.4 0.4

44



Table 15. Percent distribution of youths by hearing levels in decibels re audiometric zero (ASA-1951 and ANSI-1969) for the better
ear at 6000 Hertz, according to age and sex: United States, 1966-70

Sex and hearing '1“2":"7 12 [ 13 | 14 | 15 | 16 | 17 I;tf; 12 |13 |14 |18 | 18 | 17
levels in decibels vears® years | years | years | years | years | years years years | years | years | years | years | years
Both sexes Percent distribution (ASA-1951) Percent distribution (ANSI-1969)

Allfevels . .. ... 100.0 |} 100.0| 100.0 | 100.0| 100.0] 100.0| 100.0 | 100.0 |{ 100.0| 100.0 | 100.0| 100.0 | 100.0 | 100.0
-250rless . ... .. 0.0 -1 0.1 - A - 0.0 - - - - 0.1 -
~2410-15 .. ..... 1.0 1.3 0.8 1.2 0.8 0.8 0.9 0.0 - 0.1 - - — -
~-14t0-05 ....... 21.3 25.0| 23.2| 216 201 | 17.7] 194 14 18 1.0 18 1.0 1.3 1.7
~04tot05....... 475 4881 47.1| 46.0| 475| 483 476 241 275| 27.1| 246} 229 | 21.0| 208
+06to+15....... 229 18.0| 21.4| 254| 244 238| 246 | 47.7 49.01 454 468 48.1 | 48.1 | 49.1
+16to+256....... 4.7 4.6 46 34 4.7 5.7 5.1 20.1 15.2| 20.0| 21.2| 211 214 218
+26t0435....... 1.0 1.0 1.5 038 0.9 1.3 0.7 4.1 44 3.6 3.2 4.5 4.5 4.2
+36 and greater . 1.6 13 1.3 1.6 1.6 23 1.7 26 241 2.8 24 24 36 24

Boys

Alllevels . .. ... 100.0 || 100.0 | 100.0 | 100.0| 100.0 | 100.0 | 100.0 { 100.0 || 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
~250rless . ...... 0.0” - - - - 0.1 - 0.0 - - — - 0.1 —
~24t0-15 .. ...... 0.5 0.8 0.7 0.4 06 04 - - - - - - - -
—141t0-05....... 18.1 23.4] 201 184 166 144 15.1 0.7 0.9 0.7 0.7 0.6 1.0 05
~04to+05 ....... 45,9 475| 47.2| 456 476 448 42.1 21.1 263| 23.8| 218} 200f 173 16.5
+t06to+15....... 25.8 19.1] 22.7| 279| 256 286| 32.0| 464 476 | 458 | 474 | 474 | 454 | 44.7
+16to+25....... 5.8 5.8 56 44 6.2 6.0 68} 228 16.1} 214 228 | 23.0] 259} 285
+26t0+35....... 1.3 1.2 18 1.2 1.0 14 0.9 5.1 5.7 46 4.1 5.7 4.6 5.9
+36 and greater . . . 26 2.2 1.9 2.1 24 4.3 3.1 39 3.4 3.7 3.2 3.3 5.7 3.9

Girls

Altlevels . ..... 100.0 || 100.0 | 100.0 | 100.0| 100.0{ 100.0 | 100.0 | 100.0 || 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
-250rless ....... 0.0 —_ 0.2 - - - - - - - - - —_ -
-24t0-15 .. ..... 15 1.8 09 2.1 1.2 1.1 1.8 0.0 -1 0.2 - - - -
-14t0-05 ....... 24.5 26.7| 26.4) 248 23.7| 21.1| 238 22 26 1.2 29 16 16 3.0
-M4to+05 ....... 49.3 50.1; 47.0| 465| 474 51.8| 53.2 27.2 288 306} 275 268 | 248} 25.2
+06to+15....... 19.8 17.0] 20.1( 228 23.1 19.0f 17.1 49.0 505 45.0]| 46.1| 489 | 50.9| 535
+16to+25....... 3.5 3.3 3.6 2.3 3.2 5.5 3.3 173 14.2]| 186 19.7| 19.1 16.9| 15.0
+26t04+35....... 0.8 0.8 1.2 0.4 0.7 1.2 0.5 3.0 3.2 26 2.3 3.2 43 24
+36 and greater . 0.6 0.3 0.6 1.1 0.7 0.3 0.3 13 0.7 1.8 1.5 14 1.5 0.9
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Table 16. Percent distribution of youths by hearing levels in decibels re audiometric zero {ASA-1951 and ANSI-1969) for the better
ear at 8000 Hertz, according to age and sex: United States, 1966-70

Sex and hearing :‘;:'7 12 | 13 |14 |15 |16 | 17 :;t:; 12 | 13 |14 |15 | 18 | 17
levels in decibels years years | years | years | years | years | years years years | years | years | years | years | years
Both sexes Percent distribution (ASA-1951) Percent distribution {(ANSI-1969)

Alllevels . . .. .. 100.0 {{ 100.0 | 100.0 {100.0 | 100.0 { 100.0 | 100.0 | 100.0 {} 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
—250rless . ...... 1.0 0.6 04 1.5 0.4 1.7 1.3 0.0 - - 0.1 - — -
24t0-15....... 18.1 16.2| 17.1] 176] 193] 1957 19.1 0.2 0.1 0.1 0.3 0.1 0.6 0.1
-14t0o-05....... 47.0 489 | 476 | 47.4| 45.7| 45.2) 47.3 73 7.3 6.7 7.1 7.7 8.3 6.7
~-04t0+05 ....... 26.3 26.0| 27.1| 26.3| 26.2| 269] 254 | 388 37.1| 37.2| 379| 401 | 40.2| 408
+06to+15....... 5.1 5.8 55 54 5.2 44 4,2 39.2 41.0| 396 | 41.3| 35.7{ 38.0| 395
+16to+25....... 1.2 1.3 1.2 0.6 1.4 1.1 1.7 10.6 106| 124 93| 125 9.4 9.1
+26t0+35....... 0.5 0.4 04 0.5 1.1 0.3 0.2 23 25 24 2.7 1.8 1.9 23
+36 and greater . ... 0.8 0.8 0.7 0.7 0.7 0.9 08 . 1.6 1.4 1.6 1.3 2.1 1.6 15

Boys

Alllevels . ..... 100.0 || 100.0 [ 100.0 [ 100.0 | 100.0 | 100.0 | 100.0 | 100.0 || 100.0| 100.0 | 100.0 | 100.0 | 100.0 | 100.0
~250rless .. ..... 0.9 0.7 0.2 1.1 03 1.0 2.1 0.0 - - 0.2 —_- - -
-24t0~-15 ....... 17.1 172.7]| 159 168| 194 164 | 16.2 0.1 0.1 - 0.3 - 0.3 0.2
-14t0-05 ....... 45.6 443 | 466 46.7| 428 45.0| 48.6 6.8 7.0 73 5.3 8.4 6.4 6.2
~-041t0+05....... 27.1 265 | 274 28.0| 270 296| 238 | 375 35.7| 35.0| 379 36.7| 39.6 | 40.4
+06tot15....... 5.8 74 6.3 5.6 6.3 4.4 481 39.0 38.8| 396} 423 366 ) 38.3| 385
+16to+25....... 1.8 1.8 2.0 0.6 2.0 15 291 11.2 13.2| 129 95| 126 103 8.5
+26t0+36....... 0.6 0.4 04 0.5 13 0.6 0.3 3.1 3.4 28 3.2 29 21 38
+36 and greater . . 1.1 1.2 1.2 0.7 0.9 1.5 1.3 23 1.8 24 1.3 2.8 3.0 24

Girls

Alllevels . ..... 100.0 {[ 100.0{100.0 { 100.0 | 100.0 { 100.0 | 100.0 | 100.0 || 100.0( 100.0 | 100.0{ 100.0 | 100.0 | 100.0
~250rless .. ..... 11| oe| oe| 18| 08| 25| o5 - - = - - -| -
-24t0-15 . ... ... 19.1 14.7 | 18.2( 184 | 193} 22.7| 22.1 0.3 - 0.3 04 0.3 0.9 —_
-14to-05....... 48.5 53.6( 48.7| 48.1| 48.6| 454 459 79 7.7 6.0 9.0 7.0| 103 7.2
~-04to+05 ....... 25.5 256 | 26.7| 245| 254| 24.0| 27.0| 402 38.6| 39.4] 379| 436 408 | 41.2
+06to+15....... 44 4.1 4.7 5.2 4.2 4.5 3.6 394 43.2| 39.7| 403| 348 376 406
+16to+25....... 0.6 0.8 0.5 0.7 0.7 0.6 0.6 99 8.0 119 9.0 123 8.4 9.6
+26t0+35....... 0.4 0.3 0.3 0.6 0.8 - - 14 1.5 1.9 2.1 0.6 1.7 0.7
+36 and greater . ... 0.4 0.3 0.3 0.7 04 0.3 0.3 0.9 1.0 08 13 14 0.3 0.7
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Table 17. Median hearing levels in decibels re audiometric zero (ASA-1951 and ANSI-1969) for the right, left, and better ear of youths
12-17 years at each test frequency and estimates for speech, by age: United States, 1966~70

Total, Total,
Ear and tonal frequency | 12-17 y;:'s yl:rs y;:rs y;asrs y;:rs y;:rs 12-17 y::rs ylgrs y;:rs ye135rs Y8136!'S y;a7rs
years years
Right ear Hearing levels (ASA-1951) Hearing levels (ANS1-1969)
250 Hertz. . ...... -9.3 || -9.1 -90! -94]| -93f -9.5] -9.3] 1041 10.3] 104 99 | 10.0] 9.9} 10.1
500 Hertz. ....... -78 4 -76| -74| -76| -75| -8.2| -84 7.3 7.7 7.5 7.4 74 7.2 6.4
1000Hertz., . ...... -7.9 1 -74| -78( -7.7| -80]| -8.2| -8.2 2.1 2.6 2.2 23| 20 1.8 1.8
2000Hertz. . ...... -7.3 | -74| -7.7| -7.2| -69 ] -75| -7.1 2.0 1.9 1.8 20| 23 1.8 2.1
3000 Hertz. . ...... -23 | -23| -23| -20| -24| -26| -23 6.8 6.9 6.9 68| 6.7| 6.6 6.8
4000 Hertz. . ... ... 0.0 0.0 0.2 00| 00 0.0 0.0 9.3 9.3 9.6 9.1 9.2] 9.2 9.3
6000 Hertz., . ...... 3.1 2.2 2.7 3.1 35 4.1 3.3| 123 11.5{ 12.0f 123 | 12.7] 134 125
8000 Hertz. ....... -57 | -7 -57| -53} -55}| -6.0| -6.1 8.9 8.8 9.2 80| 92| 85 8.8
Speech! ......... -66 | 64| -65( 65| -6.2}| -70{ -6.8 5.7 6.2 5.4 6.0 | 6.2 5.3 5.1
Left ear
250Hertz. . ...... -8.3 ~-8.5 -8.1 -8.6 -8.2 -8.2 -8.0] 11.1 109} 11.3] 10.7 | 11.2] 114} 114
500 Hertz., . ...... -75 || =722y -71| -73| -75| -80} -76 7.8 8.0 8.2 791 7.8 7.3 7.4
1000 Hertz. ....... -74 \\ -7.21 ~-7.2y -75| -76| -76]| -75 26 2.8 2.8 25| 25| 24 2.5
2000 Hertz. . ...... -66 || 67| 68| -6.7| 62| -68| -6.7 25 25 2.6 251 3.0 2.4 2.3
3000 Hertz. . ...... ~-1.6 -1.8 -1.4 -1.5 -1.5 -1.8 -1.8 7.6 7.4 7.8 7.6 7.7 1.5 7.4
4000 Hertz. . .. .... 1.3 1.1 1.3 1.2 14 1.2 15| 10.6 10.5| 10.8| 10.5 | 10.6| 10.7| 10.8
6000 Hertz. . ...... 4,7 3.4 4.6 4.4 5.2 5.4 54 13.6 124] 13.8] 13.1 | 14.2| 14.4| 144
8000 Hertz. ....... -52 1 -43| -47| -56| -54| -8} -b5 9.2 9.8 10.0 921 91 8.2 8.9
Speech .. ....... 68| -66| -665| 67| -67| -6.1| -6.3| 6.5 67| 68| 65| 66| 6.1| 64
Better ear
250 Hertz. .. ..... -10.1 {|-10.1| -10.0{ -10.3 | -10.2 | -10.2 | -10.0 9.2 9.2 2.5 90| 9.0 9.2 9.4
600 Hertz. . ...... -8.9 -8.6 -8.6 -8.8 -8.8 -9.2 -9.3 54 £9 5.8 5.5 5.4 6.1 4.8
1000 Hertz. . . ..... -90 | -88]| -89| -89} -9.1 -9.2 | -9.2 1.0 1.2 1.1 1.1 0.9 0.8 0.8
2000 Hertz . . . ..... -881| -88] -9.1| -8.7| -86| -89 | -86 0.6 0.6 0.4 07 09| 05 0.6
3000Hertz. ....... ~45 || -4.7} -46| -41| 47| ~46{ -4.3 4.4 4.3 4.5 44 1 42| 44 4,5
4000 Hertz. . . ..... -15 | -16| -14} -16] -15]| 16| -1.3] 77 7.7 7.8 7.6 74 7.6 7.9
6000 Hertz........ 0.8 || -0.1 0.5 0.9 1.1 15 1.21 10.1 9.2 9.8| 10.1 { 104 10.7| 10.6
8000 Hertz, . . .. -84 | -82| -82| -85 -84| -86| -8.7} 5.9 6.3 6.5 6.1 56| 5.3 5.6
Speech L -7.74 -76| -76| -76| -74| -8.0| -7.8} 4.0 4.5 4.0 4.1 43| 34 3.7

1Averago of lavels at 500, 1000, and 2000 Hertz.
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Table 18. Median hearing levels in decibels re audiometric zero (ASA-1951 and ANSI-1969) for the right, left, and better ear of boys
12-17 years at each test frequency and estimates for speech, by age: United States, 1966-70

Total, Total,
Bar and tonal frequency | 12-17 y(:azrs y;:rs yl.:rs ye:asrs y::rs y::a7rs 1217 ;ezars ;:ars ;:ars J:ars 1y?aars y1e7ars
years years
Right ear Hearing levels {ASA-1951) Hearing levels {ANSI-1969)

250 Hertz. . ...... -3 -95] -9.1 941] 93| 93| -9.0 10.1]] 10.0] 10.4 99| 10.1] 10.1] 10.4

500Hertz. ....... -7.6 -7.7 -74}% -73 -7.3 -7.9 -8.4 7.6 8.0 7.7 79 7.6 7.6 6.3
1000Hertz. . ...... -78|| -741 -7.7} -75) -79| -8.1 -8.1 2.2 2.6 2.3 2.5 2.1 1.9 1.9
2000 Hertz. . ...... -7.1 -7.1 -7.7 -7.0 -6.6 -7.6 -6.6 2.2 2.3 19 2.1 2.5 1.7 2.5
3000Hertz, . ...... ~1.4 -1.8 -1.3 ~1.2 -1.6 -1.4 -1.3 7.8 7.6 8.0 7.9 7.8 7.8 7.9
4000 Hertz. . ... ... 0.6 0.2 0.7 0.5 0.5 0.7 1.0 9.9 9.6 10.2 9.6 9.8 10,0 10.4
6000 Hertz. . . ..... 4.6 2.7 3.8 4.4 4.7 6.6 6.1 13.6{ 11.9| 13.0| 13.4| 14.0| 155! 148
8000 Hertz. ....... -49| -48, 49| -46| 45| -51| -54 9.5{ 9.3 9.7| 96, 98] 93| 9.1
Speech1 .......... -6.3 -6.2 -6.3 -6.1 -8.0 -6.9 -6.4 6.1 h.6 5.6 6.4 6.2 5.9 5.5

Left ear

250Hertz. .. ..... -83|| -87| -83| -86| -81 -83| -7.9 11.11 10.7| 11.2| 106 113} 11.3| 116

500Hertz. . ...... ~7.2 -6.7 -7.0 -6.9 ~7.3 -7.8 -7.3 8.1 8.3 8.6 8.3 8.2 7.8 7.4
1000 Hertz. ....... -71 -68| -68| -7.2| -7.1 -76 | -7.0 29 3.2 3.2 2.8 29 2.4 3.0
2000 Hertz. . ...... -61]|| -61| -63| -60| -55| -65( -59 3.1 3.1 3.1 3.1 36| 27, 28
3000 Hertz. ....... -05| -0.8{ -04} -03| -03] -03| -0.6 8.9 8.5 9.0 9.0 9.0 9.1 8.6
4000 Hertz. . . ... .. 23 1.9 2.0 1.9 23 2,5 3.1 11.6( 11.3| 11.4( 11.3| 11.5] 11.9] 122
6000 Hertz. . ...... 6.3 4.7 5.7 5.7 6.6 6.9 84 15.0|| 13.7| 14.9] 139} 15.6| 15.7| 17.2
8000Hertz........ -43| -33| -38| -47| -45| 45| -5.0 1001 10.8| 105 9.8 10.1 9.2 9.6
Speech?. ... ...... -2} -6.1{ -6.0| -48| -49| -568| -586 71 7.0 76| 74) 7.2 63| 69

Better ear

260Hertz. . . ..... -10.1 ||~-10.4 | -10.1 | -10.3 | -10.2 | -10.1 -9.8 9.2 9.0 9.4 8.9 9.1 9.3 9.6

BOOHertz. ....... 87|l -85 -85| -86| -86{ -9.2| -9.2 5.9 6.4 6.2 6.2 5.9 6.0 4.7
1000 Hertz. ....... -89 |{ -8.7 -8.6 -8.7 -9.0 -9.1 -9.1 1.1 1.3 1.4 1.3 1.0 0.9 0.9
2000Hertz., . ...... -85§ -83] -88| -84| -82| -89| -81 0.9 1.1 0.7 0.9 1.1 0.6 1.0
3000 Hertz. . ...... -31}|l -3.7{ -35§ -28) -3.2| -28| -29 5.9 5.6 58| 59| 67| 63| 59
4000 Hertz . . . ..... 08|l -1.1| 07| -09(| 09| -06| -03 85| 8.3 86| 8.3] 8.1 87 9.1
6000 Hertz. . ...... 1.8 0.4 1.2 1.8 1.9 2.8 33 111 9.8] 10.6| 10.8] 11.2{ 120| 124
8000 Hertz. . ...... -8.0 ~7.9 =77 -8.1 -7.8 -7.7 -8.5 6.4 6.9 6.9 6.5 6.4 6.0 5.8
Speech1 ......... -74 || -72.5| -7.3| -7.3| -7.1 -80 | -74 4.4 4.8 4.6 4.5 45 3.7 4.1

1 Average of levels at 500, 1000, and 2000 Hertz.
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Table 19. Median hearing levels in decibels re audiometric zero {ASA-1951 and ANSI-1969) for the right, left, and better ear of girls

12-17 years at each test frequency and estimates for speech, by age: United States, 1966-70

Total, Total,
Ear and tonal frequency | 12-17 y;aer y:.:'s yt::rs y:za5rs y:aars y:a7rs 1217 y::rs y:.:rs y::rs y:asrs ye1:'s y:a7rs
years years
Right ear Hearing levels (ASA-1951) Hearing levels (ANSI-1969)

250Hertz., . ...... 93| -8.7| -89| 94| -93| -9.7| -9.7 10.1|] 106} 10.5) 10.0{ 10.0] 9.8] 9.7

500 Hertz. ....... ~791 -75] -75| -79| -76| -86| -8.4 7.0 7.4 7.3 68| 7.3 6.7 6.6
1000 Hertz, ....... ~-8.0 ~7.5 -7.9 -7.9 -8.0 -8.3 -8.2 2.0 25 2.1 2.1 2.0 1.7 1.8
2000Hertz. . ...... -75 || -7.8| ~7.7| -74} -7.1 -73} -76 1.8 1.5 1.7 18| 2.1 19 1.7
3000Hertz. . ...... -33( -28| -35] -29] -31| -3.8| -3.7 55| 6.1 5.0 64| 5.6{ 5.0 5.4
4000 Hertz. . . .. ... -06 | -02| -04| -06| 06! -0.7| -1.0 8.7 9.0 8.8 86| 87| 85 8.2
6000 Hertz. . ...... 19 1.8 1.6 2.0 24 2.2 1.4 11.29 111 111 11.3(| 11.5| 11.7]| 10.7
8000 Hertz. ....... 64| 64| 64 69| 63| -69| -68 84( 8.4 8.7 83| 86| 7.7 8.5
Speech1 .......... -6.8 -6.7 -6.8 -6.8 -6.3 =71 7.1 5.4 5.7 5.1 5.6 6.1 4.8 4.8

Left ear

250 Hertz. . ...... -8.2( -82| -80| -85 -83| -8.1| -82 11.2{] 11.0( 115! 10.8( 11.1| 11.5] 11.2

500 Hertz. ....... -78\ -76| -7.3; -75| -78| -83| -79 7.4 7.6 7.7 74| 7.3 6.7 7.4
1000 Hertz, . . ..... -7.7) -76| -76| -7.71 -79| -76| -79 2.3 2.4 2.4 23} 2.1 24 2.1
2000Hertz. . ...... -7.2 -7.3 ~7.2 -7.4 -6.8 ~7.0 ~71.4 2.0 2.0 2.1 1.9 25 2.0 1.8
3000 Hertz., . ...... -29| -29| -25| -29| -29| -35| -3.1 6.1 6.2 6.5 60| 6.2] 5.7 6.0
A000Hertz., . ...... 04 0.4 08 0.5 05| -0.1 0.0 9.7 9.7| 10.1 9.7| 98| 95| 94
6000 Hertz........ 3.3 2.2 3.7 3.3 4.0 4.2 29 124 11.3| 12.8] 123 129} 133} 12.2
8000 Hertz. . ...... -6.0|| -5.2| 66| -64| -6.1| -69| -6.1 8.5 89 9.5 86| 8.0| 7.2 8.1
Speech!, .. ....... 64| -60{ -60| -64; -65| -64| -6.8 59) 6.4 5.9 54| 6.0 5.8 5.8

Better ear

250 Hertz. . ...... -10.1 -9.8 -99 [ -10.3 | -10.3 | -10.2 ] -10.1 9.2 9.5 9.5 9.0 8.9 9.1 9.2

B00Hertz. ....... 901} -87| -87} 90| 9.0| -93| -93 4.9 5.5 5.3 48| 48| 4.2 5.0
1000 Hertz. .. ..... 92| 90| 92| -9.1] -9.2{ -9.2! 93 0.8 1.0 0.8 09} 08 08| 0.7
2000Hertz. . ...... 91| -94} -93| -89 -88{ -89| -8.1 0.3 0.1 0.2 04| 077 04 0.1
3000 Hertz. . ...... -591| -57| -67| -5} -6.0| -65| -6.0] - 3.1 3.3 3.3 32| 30| 29 3.2
4000 Hertz. . ...... -22 | -1.8| -20| -25| -20| -29| -24 6.8 7.2 7.1 68| 6.8| 64 6.5
6000 Hertz. ....... -0.1 || -0.7{ -0.2 0.0 0.3 041 -04 9.2 8.7 ' 9.0 93| 96| 96 9.1
8000 Hertz. ....... -89 -85 -86| -88| -88| -95| -9.0 5.4 58| 6.1 5.7 48] 45 5.4
Speech? ......... -79{ -78| -79| -78| -78}] -8.1]| -8.2 36| 4.2 34 36| 40| 3.2 3.3 .

1 Average of levals at 500, 1000, and 2000 Hertz.
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Table 20. Medians and quartile points1 in the distribution of hearing levels in decibels re audiometric zero (ANSI-1969) for the

better ear at each test frequency and estimates for speech among white youths, by age and sex: United States, 1966-70

250 Hertz 500 Hertz 1000 Hertz
Age and sex
Pssg Median | Pys Pys Median | Ppg Pyg Median Pyg
Both sexes Decibels re audiometric zero (ANS1-1969)
12-17vyears . . . vvvin e v nn. 5.3 9.3 13.3 0.2 5.5 109 -2.7 0.9 45
12years . .. ... .. ¢ cvunennns 5.2 9.3 134 0.3 5.9 113 ~2.6 1.1 4.8
13years .. ... e 5.7 9.6 136 0.4 6.0 11.1 -2.8 1.0 4.7
Tdyears .. ......0utieeennnn 49 8.9 129 0.2 5.5 10.8 ~2.5 1.0 4.6
15years . ......0 0000 . 5.0 9.1 13.3 0.3 5.7 109 -2.7 0.8 4.3
16years . ... .. ..ot 5.5 9.3 13.1 -0.1 5.3 10.6 -2,7 0.8 4.3
17vears . . ...t e vt nr e 5.5 9.4 133 -0.2 4.8 10.5 -2.8 0.8 43
Boys
12-17vyears .. ...covevwnno- 5.5 9.4 13.3 0.6 6.2 1.2 -2.5 1.1 4.8
12vVears . ... ...ccoearensen- 5.0 9.1 13.2 0.5 6.2 114 -2.4 1.3 5.0
1Bvears ... .. v e v en s 6.0 9.7 13.5 0.8 6.6 11.4 -2.6 1.3 5.4
B R 5.3 9.0 12.7 0.6 6.2 11.3 -2.3 1.2 4.8
16vyears ... ..o iv s i 5.3 9.4 13.5 09 6.4 1.3 2.6 1.0 45
16years . ......csccuunnnens 5.7 9.4 13.1 0.6 6.3 111 -2.7 0.9 45
T7years . .. ...ttt 5.9 9.8 13.6 0.0 5.1 10.6 -2.7 0.9 45
Girls
12-17vyears . ... oo vennnness 5.1 9.2 13.3 -0.2 4.8 10.5 -2.8 0.7 4.3
12years ... .....ceeaensnnas 5.4 9.5 13.6 0.1 5.5 113 ~2.8 0.9 4.6
MByears . ... ....cciiiiernenn 5.3 9.6 13.8 0.0 5.2 108 -2.9 0.7 4.3
Tdyears .. ....cvervennnnens 42 8.9 13.2 -0.3 4.8 103 ~2.7 0.8 44
15years .. .....ucecvnannen. 4.2 8.9 13.1 -0.2 4.7 104 -29 0.6 4.0
T6years .. ....ieiv s cnanaeas 5.2 9.2 1341 ~0.6 4.1 9.9 ~-2.7 0.7 4.1
T7vears . ... ..o eeeoernnn . 5.1 9.1 13.1 -0.3 4.6 10.4 -2.8 0.6 4.1

See footnotes at end of table.
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Table 20, Medians and quartile points! in the distribution of hearing levels in decibels re audiometric zero (ANSI-1969) for the
better ear at each test frequency and estimates for speech among white youths, by age and sex: United States, 1966-70—Con.

2000 Hertz 3000 Hertz 4000 Hertz
Age and sex
Pyg Median Py Pog Median | Pyg Pyg Median | Pyg
Both sexes Decibels re audiometric zero (ANS1-1969)
12-17vyears ..o v v vvvnnnenns -3.5 0.5 4.4 -0.9 4.0 10.2 15 7.5 125
12vyears . ......c000ne Ve -3.5 0.4 4.4 -1.0 3.9 10.2 15 7.5 125
1B3years ... v v h vttt et -3.7 0.3 4.2 ~0.9 3.9 103 1.9 7.7 125
Tdyears ... ... it it -3.3 0.6 4.4 -1.0 4.1 10.2 1.4 7.3 124
1Byears ,...... s ee e C e e -3.4 0.8 49 -0.7 4,0 103 1.4 7.3 124
Byears .. ... an.n e -3.6 0.3 4.3 -0.8 4.1 10.3 1.2 74 128
T7years ..ot n i ir i e -3.7 04 4.5 -0.7 4.2 10.1 1.6 7.7 125
Boys
12-17vyears . ..o v vt e v v noas -3.3 0.8 49 0.0 5.5 1.3 2.6 8.4 133
T2VEAFS v v vttt e e -2.9 1.0 49| -04a 50 | 11.1 2.1 8.1 13.1
13years ... it e -3.7 0.5 4.8 0.1 55 115 3.0 8.6 13.2
Tdyears ... ...t v it anenn -3.1 08 4.7 0.0 5.6 11.2 24 8.2 129
s16years ... ... e i e -3.4 1.0 6.0 0.0 5.6 11.6 2.0 8.0 13.2
16years ... ... 0 it ~3.6 0.4 4.5 0.1 5.9 116 2.4 8.6 13.8
17years ... v i v vt nvn v n s -3.1 1.0 5.4 0.2 5.7 11.1 4.2 9.1 137
Girls

12-17vyears . ... oo v v v v v e n -3.7 0.1 4.0 -16 2.8 8.7 0.6 6.5 116
M2vyears . ... .0ttt -4.2 -0.2 3.8 -15 2.9 9.0 1.0 6.9 118
13VYEArS + v vttt i i e 3.7 0.0 3.7 -1.7 26 86 0.9 6.8 11.6
Tdyears ... ...ttt -3.5 0.3 4.2 -1.8 2.8 8.8 0.6 6.4 11.7
1Byears .. ...ttt anar e -3.4 0.5 45 -1.3 2.8 8.5 0.9 6.6 11.6
T6years ... ... iinnarons -3.6 0.3 4.1 -1.6 2.7 8.6 0.3 6.0 11.6
17years .. oo v v i it e e a e -4.2 -0.2 3.9 -1.5 3.0 8.8 -0.1 5.9 1.1

See footnotes at end of table,
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Table 20. Medians and quartile points! in the distribution of hearing levels in decibels re audiometric zero (ANSI-1969) for the
better ear at each test frequency and estimates for speech among white youths, by age and sex: United States, 1966-70—Con.

6000 Hertz 8000 Hertz +  Speech?
Age and sex -
P25 Median P75 P25 Median P75 P25 Median P75
Both sexes Decibels re audiometric zero (ANSI-1969)

12-17vears . ... ..o vveness 5.0 10.3 16.2 -0.4 6.1 124 ~-0.6 3.9 9.6
12years . ... ... eioesnean. 35 9.3 14.4 -0.1 6.5 12.6 -0.4 4.3 10.1
13years . ... ...t 4.3 10.1 16.3 -0.1 6.6 13.0 -0.6 3.8 9.7
Tdyears . ... i it 4.5 10.2 16.3 -0.3 6.3 12.2 -0.6 3.9 9.7
15years . .....cui e vnnennen 5.4 10.5 16.4 -0.7 5.6 12.6 -0.4 4.3 9.9
16years . ... ..uuocv o nsens 5.7 11.0 17.7 -0.9 5.5 12.0 -0.8 3.4 9.2
17vears . ... ...t anaan 5.6 10.7 17.0 -0.4 5.9 121 -0.8 3.5 9.2

Boys

12-17vears . ... ..o veeunnnn 5.9 11.4 18.6 0.0 6.7 13.0 -0.4 4.4 10.1
12years ... v vu v et eveeenanas 4.4 10.0 16.2 0.2 7.2 136 -0.2 4.7 104
13years . ...ttt s 5.7 11.0 179 0.3 7.4 135 -0.2 4.6 10.4
Tdyears . ... ... vernonnsan 5.7 111 179 0.3 6.8 12.6 -0.4 4.3 9.9
16vears .. ... . it nsonsan 6.0 11.3 18.3 -0.3 6.3 13.1 -0.2 4.7 10.3
16years .. .....ocevnnnrnnan 6.7 123 19.9 -0.2 6.4 128 -0.6 3.9 9.7
T7vears ... v e e nnnannan 6.9 128 20.3 -0.3 6.1 125 -0.5 4.1 9.8
‘ Girls

12-17vyears . .......ccuevee- 3.5 9.2 14.3 -0.8 5.4 11.8 -0.8 3.4 9.1
12Vears .. ... .o ea e aan 2.8 8.6 13.4 -0.4 5.9 11.7 -0.6 3.9 9.6
13Vears . ... .. ieiveancnnos 2.8 3.1 14.7 -0.5 5.8 124 -1.0 3.1 8.7
TAyears ... ...t n e 29 9.2 14.6 -0.9 5.6 11.8 -0.7 3.6 9.3
15years . ... it e 45 9.7 14.6 -1.0 4.9 12.1 -0.6 3.9 9.5
16Vears ... .o iiet e 4.7 9.8 148 -1.7 46 111 -1.0 3.0 8.6
T7vyears ... ... .0 inaennnn 3.9 9.1 13.6 -0.5 5.7 11.7 -1.1 3.0 8.6

1P25, median, and P are the points in the distribution of hearing levels below which 25, 50, and 75 percent of the children, re-
spectively fali,
2 pverage of hearing levels at 500, 1000, and 2000 Hertz,
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Table 21. Medians and quartile points! in the distribution of hearing levels in decibels re audiometric zero {ANSI-1969) for the better
ear at each test frequency and estimates for speech among Negro youths, by age and sex: United States, 1966-70

250 Hertz 500 Hertz 1000 Hertz
Age and sex :
P25 Median P75 Bg Median | P,g Py Median Py
Both sexes Decibels re audiometric zero (ANS1-1969)
12-17vyears . .. ...ouvnenn.. 3.1 8.6 13.2 0.2 43 10.8 24 1.5 5.8
T2Vears ..o v i i it ii e 5.0 9.0 13.1 0.7 6.5 115 -2.6 1.5 6.6
1Byears . ... ..t ir i 1.6 7.8 13.1 -0.4 44 10.7 2.2 1.9 7.3
MMyears .. ... .t 4.5 9.0 13.2 -0.1 5.3 1.2 2.4 1.5 6.1
15years ..... [S 1.7 7.9 13.0 -0.8 3.6 10.3 -23 1.7 6.9
16years . ....000eunn. e e 3.2 8.9 13.8 -0.3 45 10.6 -23 1.1 45
T7vears . . v it i e 3.8 8.8 13.2 -0.3 45 10.2 -2.4 1.0 44
Boys
12-17vears . ... v i v n e 2.2 8.0 12.6 -0.6 4.1 10.2 -2.4 13 5.0
12years ..... e e 4.3 8.6 124 14 7.1 11.8 25 13 5.0
18years ..... e et e e e e 0.2 6.5 12.2 -0.8 3.5 9.5 2.3 1.7 6.8
TAYBAIrS .+ v vt v v v e n v e e 4.3 8.7 12.7 0.1 5.7 113 -2.2 1.7 6.4
TByears . ......i..0ceveennn 0.6 7.0 12.1 -14 24 8.3 2.7 1.4 6.0
16years ..... ' . Ve e 3.5 9.0 13.9 -0.6 4.1 10.0 23 1.0 43
T7years ... .o i it it enennnn 2.0 7.8 125 -1.4 24 7.7 24 0.9 4.2
Girls
12-17years ..... [ 4.2 9.2 13.8 0.2 5.6 1.4 23 1.6 6.4
12years ....... e e e e e 5.3 9.6 13.9 0.1 B.7 11.2 -2,7 1.9 7.8
13vyears ..... e e e e e e 3.4 9.0 13.9 0.1 5.4 1.7 -2.1 2.1 7.8
TAYRAIS .+ v v v v v it i e e e, 4.7 9.4 13.8 -0.3 5.0 11.0 25 1.4 5.7
15years .. ... 000t 3.1 8.9 13.9 0.1 5.2 11.7 -2.0 2.1 7.9
16years ...... 000 e e 3.0 8.7 13.7 -0.1 4.8 1.4 23 1.2 4.7
T7vears . ... v i v vt v e nnnnen 5.5 9.6 13.8 1.5 7.0 11.5 -2.4 1.1 46

See footnotes at end of table,
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Table 21. Medians and quartile points1 in the distribution of hearing levels in decibels re audiometric zero (ANS1-1969) for the better

ear at each test frequency and estimates for speech among Negro youths, by age and sex: United States, 1966-70—~Con.

2000 Hertz 3000 Hertz 4000 Hertz
Age and sex
Both sexes Decibels re audiometric zero (ANSI-1969)

1217 vyears . ....cuoveeeunns -2.8 1.6 6.9 1.0 6.9 121 38 8.9 134
12years .. ... .cuveeeneerocnn. -2.6 15 6.3 1.5 74 123 4.1 9.0 13.4
1B3Years .. ..oeeeereneeocnss -3.5 1.8 8.0 1.7 7.8 12.6 34 8.8 13.5
14years .. ..o ev e nneonss -3.1 14 6.9 0.9 6.8 12.1 3.9 9.0 13.5
15Vears ... v i v i et v n e ene s 2.4 1.9 7.6 0.2 6.0 12.2 2.1 8.3 13.6
16years .. ....c.vinntecnnas 2.7 15 6.7 0.7 6.5 114 4.0 8.8 13.0
T7vears ... ...t nennnans -2.4 1.4 5.4 0.9 6.6 11.6 5.3 9.3 134

Boys

12-17years . . v v v v e v v e on s -2.6 1.6 6.9 1.9 7.7 12.3 4,3 9.0 13.4
12years .. .00 i i i e e -2.7 1.3 55 3.1 8.3 12.6 4.7 9.0 13.2
13years .. .. i ittt -35 18 8.0 0.8 7.4 128 3.6 8.9 135
Tdvyears . ... v i v v inii o e .. -2.2 1.9 7.5 1.7 7.5 123 4.5 9.0 13.3
16vears ... ... oiceenacenas -3.2 1.7 7.7 0.6 6.4 11.8 22 8.6 14.2
16years . ..o v v v vttt ~2.4 20 7.6 3.5 8.4 12.4 5.4 9.4 13.4
17years ... .. v i it nenns -2.2 1.2 4,6 2.4 7.6 11.7 5.2 9.1 13.1

Girls

12-17years .. ..o v v v v -29 1.5 6.9 0.2 6.0 11.8 3.3 8.7 13.3
12years . ... .v vt e v aanas ~2.5 1.7 7.0 0.2 6.2 12,0 3.6 8.9 13.6
13years . ..o i vt ittt i ~-3.5 1.8 8.0 2.6 8.1 125 3.3 8.7 134
TA4Years . ..o v i vt i ~4,1 0.8 6.3 0.3 6.0 119 3.4 9.0 13.8
15years . ... v i ittt i e ~1.8 2.1 7.4 -0.1 5.6 12.7 1.9 7.9 128
16vyears ... v v v v v s v e ~2.9 1.1 5.5 -0.8 4,0 10.0 24 8.1 125
17vyears .......... e e e ~2.6 1.6 6.7 -0.1 5.2 114 5.4 9.5 13.6

See footnotes at end of table,



Table 21, Medians and quartile points1 in the distribution of hearing levels in dacibels re audiometric zero (ANSI-1969) for the better
ear at each test frequency and estimates for speech among Negro youths, by age and sex: United States, 1966-70—Con.

— -
6000 Hertz 8000 Hertz Speech?
Age and sex
Py Median Pyg Pyg Median | Pyg Pyg Median Py
Both sexes Decibels re audiometric zero {ANSI-1969)

12-17 years ...... b s e 3.4 9.2 14.3 ~-0.7 5.0 11.6 -0.1 ‘4.8 10.5
12vears . ... iv e e o PN 3.0 9.0 14.0 . -0.7 5.3 1.4 0.3 5.8 108
13VeArS © o v v vt v vt it et 1.5 7.8 13.6 0.0 6.1 119 0.0 5.1 10.8
Tdyears . . ... vevn e vnnrsas Ve 4.1 9.4 14,2 -0.7 5.2 1.7 0.0 5.0 10.7
1Byears ... ... .00t 3.6 9.9 16.3 -0.7 5.7 125 -0.4 4.3 10.2
16vyears . .......00000. e 3.8 9.2 14.0 -1.2 3.7 10.5 -0.6 3.9 10.0
T7years . ... it et v v e 5.2 10.0 14,7 -1.1 4.3 11.2 0.0 49 10.3

Boys

12-17years . ....... e e 4.0 9.3 14.2 -0.9 4.6 115 -0.4 4.3 10.1
T2Years . ... it ie it 2.7 8.4 129 ~-0.4 5.1 115 0.0 5.2 10.6
13years ...... G e et e e 1.1 7.3 13.7 -1.0 4.3 116 -0.6 4.0 9.8
T4years . . ..o vvvnss [ 4.4 9.2 13.0 -0.8 4.6 1.2 0.8 6.5 116
16years ........ PN 55 10.6 16.4 -1.1 6.7 134 -0.8 3.7 9.3
16vears ... .....c.... [ 5.0 10.1 15.3 ~1.5 3.3 2.9 -1.0. 3.1 9.3
17years oo .1 83| 105] 147 -0 45 | 13| -07 3.6 9.3

Girls

12-17years . .. i i v v e 28 9.0 14.4 -0.5 5.5 116 0.2 5.4 10,8
12vyears . ......... [P 3.3 9.8 16.9 -1.1 5.5 11.3 08 6.3 11.0
13vears . .. vv i v ceae s 241 8.3 13.6 14 7.4 12,2 0.7 6.3 11.6
Tdvears ... .vvvvvennnens . 3.8 9.6 148 -0.7 5.8 12,1 -0.7 3.8 9.6
1Byears . .. 0t it 1.9 8.9 16.1 -0.4 4,7 115 0.0 5.1 11.0
16years .. .......0.004. [P 3.0 8.5 13.0 -1.0 4.2 11.0 ~0,1 4.8 10.4
T7years . . it iv i vt e 3.1 9.3 14,7 -1.2 4,2 11.0 038 6.3 11.0

1P25- maedian, and P75 are the points in the distribution of hearing levels below which 25, 50, and 75 percent of the children, re-
spectively fall,
2Average of hearing levels at 500, 1000, and 2000 Hertz.
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Table 22. Mean hearing levels re audiometric zero {ANSI-1969) at each test frequency and estimates for speech in the better ear among
youths by region, age, and sex: United States, 1966-70

250 Hertz 500 Hertz 1000 Hertz
Age and sex
Northeast | Midwest | South | West | Northeast | Midwest | South | West | Northeast | Midwest | South | West

Both sexes Decibels re audiometric zero (ANS!1-1969)

12-17 years. 8.0 10.0 8.8 9.4 5.7 5.6 6.9 56 | 1.6 1.0 2.1 1.8
12 years ... 7.8 9.6 10.6 9.2 5.8 5.7 8.2 6.1 1.6 14 2.8 2.0
13 years ... 7.6 11.2 9.1 94 5.2 6.6 7.9 5.0 14 1.8 26 1.2
14 years . . . 7.8 9.2 8.2 9.6 59 5.4 6.4 5.8 2.0 0.6 2.0 2.0
15vyears ... 8.4 10.1 7.8 9.3 6.4 5.7 6.4 5.4 1.8 1.2 1.8 1.2
16 years . .. 8.0 9.6 8.6 9.6 5.4 5.1 6.0 5.6 14 0.8 1.6 2.0
17 years . . . 8.2 104 8.9 9.7 5.5 4.8 6.4 5.2 1.0 04 1.8 2.0

Boys

12-17 years. 8.0 10.0 8.6 9.4 6.2 58 6.8 5.8 21 13 2.0 2.1
12vyears ... 8.0 9.3 10.2 8.8 6.9 5.8 7.8 6.0 26 2.2 2.4 1.9
13 vyears ... 7.4 11.2 8.5 9.4 5.7 6.6 7.5 5.4 2.1 2.0 2.4 1.8
14vyears ... 8.0 9.2 8.0 9.6 . 6.2 5.9 6.6 6.4 24 0.8 2.1 2.2
15years ... 9.0 9.9 7.2 9.4 7.0 59 6.0 6.0 2.1 0.9 1.7 2.2
16 years . . . 8.2 9.5 9.2 9.6 5.8 5.4 6.4 5.6 1.6 1.0 2.0 2.1
17 years ... 8.0 11.0 8.8 | 10.1 5.6 5.2 6.3 5.2 1.5 08 1.6 2.6

Girls
12-17 years. 7.9 10.0 9.1 9.4 5.2 5.3 7.0 5.3 1.0 0.8 2.2 1.4
12vyears ... 7.7 9.8 10.9 9.6 4.6 5.6 8.6 6.3 0.6 0.8 3.2 2.2
" 13 years ... 8.0 11.2 9.8 9.4 4.8 6.5 8.3 48 0.6 1.6 26 0.7
14 years . .. 7.6 9.2 8.5 9.6 5.4 49 6.2 5.2 1.4 0.2 1.9 1.8
15 years .. . 7.8 10.4 8.6 9.2 5.7 55 6.6 5.0 1.4 1.6 2,0 0.2
16 years . .. 7.9 9.8 7.8 9.8 5.2 48 5.6 5.4 1.2 0.7 1.2 2.0
17 years ... 8.4 10.0 9.0 9.2 5.4 4.6 6.6 5.1 0.6 0.1 2.0 1.2

56



Table 22. Mean hearing evels re audiometric zero (ANSI-1969) at each test frequency and estimates for speech in the better ear arliong

youths by region, age, and sex: United States, 1966-70~Con.

—-’_;-
2000 Hertz 3000 Hertz 4000 Hertz
Age and sex
Northeast | Midwest | South | West | Northeast | Midwest | South | West | Northeast | Midwest | South |West
Both sexes Decibels re audiometric zero {ANS1-1969)
12-17 years. 0.9 0.8 14 1.2 52 44 7.2 4.6 6.4 7.9 8.9 86
12years . .. 1.2 04 1.8 1.0 5.2 4.0 73 5.0 6.5 7.6 9.2 8.6
13years ... Q.2 1.2 24 0.6 5.2 5.0 8.1 4.2 6.8 89 9.3 8.2
14vyears ... 0.8 0.6 1.6 15 5.4 4.6 7.1 4.0 6.1 7.8 8.5 8.2
i6years ... 1.6 1.2 1.4 0.8 5.4 4.8 74 4.6 56 8.0 9.3 8.6
16 years . . 0.2 09 1.0 18 5.0 4.0 7.2 5.0 6.8 7.2 8.8 8.9
17 years ... 1.2 0.8 0.5 14 4.8 4.3 6.2 5.2 6.9 7.6 84 | 9.3
Boys .
12-17 years . 14 1.3 1.8 1.6 6.3 5.6 84| 6.0 7.2 8.8 104 | 103
12years .. 2.2 1.2 26 1.4 6.3 5.4 8.1 5.8 7.6 8.2 10.2 9.8
13 years . 1.0 1.6 28 1.2 6.2 5.8 . 9.4 5.9 73 8.9 11.0 | 104
14 years ... 1.4 1.2 1.1 2.0 6.6 5.6 7.4 6.0 7.0 8.6 84 { 100
1byears ... 2.6 1.2 1.2 16 6.8 5.6 86 | 60 5.6 8.8 11.6 |'10.2
16 years . . . 0.1 11 1.2 20 6.7 5.2 9.0 6.2 8.2 8.2 10.0 | 104
17 years ... 1.2 1.6 1.8 1.5 4.9 59 7.6 6.1 7.2 10.0 108 | 11.0_
Girls

12-17 years. 0.3 04 1.2 0.8 4.0 3.3 6.0 | 3.2 b6 7.0 74| 6.9
12years ... 0.4 -0.3 1.2 | 05 4.0 26 64 | 4.2 5.4 7.0 8.2 7.3
13 years ... -0.7 0.9 20| 0.0 4.0 4.2 6.8 2.4 6.2 9.0 7.6 6.0
14 years . . 0.1 -0.1 2.1 1.0 4.0 3.6 6.8 1.9 5.1 7.1 86 | 64
16 years ... 0.7 14 1.4 0.2 | 4.1 3.8 6.4 3.2 5.4 7.2 7.0 7.0
16 years . 0.3 0.8 0.8 17 3.4 28 5.2 3.9 5.4 6.2 7.2 7.6
17 years . 1.2 00| -10] 1.2 4.8 29 46 | 4.0 6.6 54 568 1 7.2
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Table 22. Mean hearing levels re audiometric zero (ANS1-1969) at each test frequency and estimates for speech in the better ear among
youths by region, age, and sex: United States, 1966-70—Con. _

6000 Hertz 8000 Hertz Speech
Age and sex
Northeast | Midwest | South | West | Northeast | Midwest | South | West | Northeast | Midwest | South | West
Both sexes Decibels re audiometric zero (ANSI-1969)

12-17 years, 8.8 11.2 12.4 | 121 5.6 7.1 8.7 5.5 49 4.7 5.7 5.0
12vyears ... 8.2 9.8 116 | 11.6 6.1 7.0 9.0 6.2 5.2 46 6.6 5.4
13 years ... 8.5 11.0 124 [ 118 6.2 7.5 9.6 5.6 4.4 5.4 6.4 4.5
14 years ... 84 10.8 12.0 | 123 5.4 7.0 8.0 5.5 5.2 4.4 5.6 5.4
15years ... 8.6 12.0 12.7 | 11.6 5.2 7.8 8.9 5.2 5.3 5.0 5.4 4.8
16 years ... 9.6 118 13.4 | 136 5.0 6.2 8.3 5.4 4.4 44 5.0 5.2
17 years . .. 9.8 11.7 12.2 | 11.8 5.0 741 8.4 4.9 5.0 4.2 5.2 5.0

Boys

12-17 years. 10.1 125 14.2 | 13,5 6.4 7.6 9.6 6.3 5.4 49 5.8 5.4
12years ... 9.8 11.0 125 | 126 7.8 7.2 10.2 6.3 6.2 5.0 6.8 5.4
13 vyears ... 9.4 11.8 14.1 [ 13.2 6.7 7.2 114 6.9 5.0 5.6 6.3 4.8
14 years ... 9.4 12.2 12.7 | 13.8 6.0 7.6 8.1 5.6 5.7 49 5.4 5.7
15 years ... 9.8 124 14.6 | 13.2 6.2 7.9 9.5 6.8 6.0 4.8 5.2 5.5
16 years ... 11.3 13.8 154 | 14.7 6.1 7.6 9.0 6.6 44 46 6.5 54
17 years . .. 11.6 14.2 159 | 136 5.5 7.8 9.8 5.6 5.2 4.6 5.6 5.2

Girls

12-17 years. 7.4 9.8 10.5 | 10.6 4.6 6.6 7.7 4.6 4.4 44 5.6 4.7
12vyears ... 6.6 8.6 108 (104 4.4 6.8 7.8 6.2 4.2 4,2 6.4 5.2
13vyears ... 7.6 10.2 10.6 | 104 5.6 7.8 7.7 4.4 3.7 5.2 6.6 4.2
14 years ... 7.3 9.3 11.3 | 10.7 4.6 6.4 8.0 54 44 4.0 5.7 5.0
15 years ... 7.4 11.6 108 | 10.0 4.4 7.6 8.3 3.6 4.6 5.2 5.6 4.0
16 years . .. 7.9 9.6 108 | 126 4.0 4,7 7.4 4,2 44 42 4.4 5.0
17 years ... 8.2 9.5 84 94 44 6.6 7.1 4.2 48 38 4.6 4.8

1 Average hearing levels at 500, 1000, and 2000 Hertz,
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Table 23. Medians and quartile points’ in the distribution of hearing levels in decibels re audiomstric zero (ANSI-1969) for the better
ear at each test frequency and estimates for speech among youths in the Northeast, by age and sex: United States, 1966-70

250 Hertz 500 Hertz 1000 Hertz
Age and sex
Py Median | P;5 Py Median | Pog Pys Median | Pq5
Both sexes Decibels re audiometric zero (ANSi-1969)
12-17years o . oo vs v i v o e o nn 29 8.2 125 0.0 53 10.7 -2.6 1.0 4.5
12V€arS o v i v v i s e 22 7.9 124 -0.1 53 10.8 -2.7 1.0 46
13years .. .00 0000 et e s 3.4 8.2 12.2 -0.4 44 10.0 -2.6 0.9 44
T4years . ... in vt nnee o 25 7.9 12.3 0.2 54 10.9 -2.1 14 43
TBYEATS v v i vttt s n e 2.5 8.1 12.7 0.7 6.3 11.2 -2.8 1.0 4.7
1BYRArS & v v v vt n s 3.6 8.4 124 0.0 53 10.6 -2.6 0.9 44
T7vears « v o v v vt i vt a s . 3.4 8.6 13.0 ~-0.1 5.0 10.5 -29 0.6 4.0
Boys
12-17vyears .. ...... e 3.4 8.3 12.4 0.7 6.3 1.1 -2.4 1.4 5.4
T2years . v i s v i e e 2.8 8.1 12,2 0.8 6.6 11.7 -2.3 1.5 6.0
13years oo v v nne s s e e 3.0 8.0 12,0 0.3 58 10.6 -2.4 1.5 6.0
TAYears . ..ot in e n s et aeenns 2.8 7.9 11.9 0.8 6.4 11.2 -1.8 2.0 6.8
TEVears . . u v ienstn v en s nnnen 5.1 9.2 13.2 1.1 6.7 11.4 -2.7 1.1 4.9
TEYEAIS & v v v v it i e e 4.4 8.7 12.6 0.8 6.7 1.0 -2.6 1.0 4.6
R T 3.2 8.4 12,7 0.1 53 105 -3.0 0.8 4.6
Girls
2-17vyears . ... .. P e 2.4 8.0 12,5 -0.5 4.2 10.1 -2.8 0.6 3.9
L T 1.6 7.6 125 -0.8 4.0 2.8 -3.1 0.4 3.9
13Years ... i i it 4,0 8.5 124 ~1.0 3.2 9.0 -2.8 0.4 3.6
TAYEarS . ..t i it i e 2.2 7.9 12.7 -0.5 43 10.4 ~24 0.8 3.9
IBVYEArS . .o vt h i i nn e 0.9 6.8 12.1 0.3 5.8 11.0 ~2.9 0.8 45
T6years . .. v vt it v v 29 8.1 12.2 -0.6 3.9 10.0 -2.6 0.8 42
17vyears ......00.. et 3.6 8.8 13.3 -0.3 48 10.4 -2.8 0.4 3.5

Sea footnotes at end of table,



Table 23. Medians and quartile poims1 in the distribution of hearing levels in decibels re audiometric zero (ANSI-1969)} for the bagter
ear at each test frequency and estimates for speech among youths in the Northeast, by age and sex: United States, 1966-70—Con.

== = —————————— - - e
2000 Hertz 3000 Hertz 4000 Hertz
Age and sex
P Median Py By Median Py Py Median Pyg
Both sexes Decibels re audiometric zero {ANS]-1969)
12-17vyears . ... v v vn o sas -3.2 0.6 4,5 -0.5 45 10.5 0.5 6.3 11,5
12Years . v v i ittt ~-3.0 0.8 4.6 -0.3 4.9 10.6 0.0 5.6 14
13VYEars . v v v v vt vt e e -3.6 0.1 3.9 -0.5 4.8 10.7 0.9 6.9 11.8
T4years . .. v v v v v i it i -3.4 0.5 4.3 -0.7 4.4 10.6 0.5 6.1 1.3
TEVEAIS & v v v v e s e e h e eae e -2.8 1.4 6.1 -0.2 4.7 10.6 0.2 5.6 10.8
16years ........ PPN P -3.5 0.2 3.9 -0.8 3.9 10.2 0.6 6.5 116
T7years ... i iiii i e -3.0 0.9 49 ~-0.8 4.4 10.2 1.2 7.1 12.0
Boys
12-17years .. ..o i v ev i nens ~-2.9 1.0 5.0 0.3 59 1.3 1.2 7.0 12,0
L -2.3 1.5 5.8 0.3 6.2 11.4 04 6.4 12,3
13Years . o v v v v vt e vn vt -3.4 0.6 4.6 .2 5.8 11.3 1.7 7.6 12.3
T4years v vv v v v v i s snen -2,8 09 4.6 0.1 55 11.3 1.6 7.3 119
Toyears . ... vt it i ~2.5 2.2 8.3 1.2 6.9 11.8 0.2 5.4 10,7
16years .. ...t ii i -3.5 0.1 3.7 0.8 6.6 11.7 1.7 7.6 12.3
T7years . ..o i v ittt e ~3.0 1.1 5.6 ~-0.9 4.3 10.2 2,0 7.7 12.3
Girls
12-17vyears . ... v e e nnens -3.6 0,2 4.0 -1.8 3.4 9.4 0.0 5.5 109
T2years ... vttt i e -3.7 0.1 39 -0.9 3.8 9.6 -0.3 49 105
13YEars & v v i i i it i e e -3.8 -0.3 3.2 -1.1 39 29 0.3 6.1 1.3
TAYears ... vt e e oersans -4.1 -0.1 3.9 -1.7 3.3 9.5 -0.4 4.4 10.5
1byears ... .. it it -3.0 0.7 4.4 ~-1.1 3.0 89 03 5.8 108
16years .. ......0... e -3.6 0.2 4,0 -1.8 241 7.5 -0.1 5.2 108
T7vyears ...ttt it eenn ~3.0 0.7 4,5 -0.7 45 10.1 0.5 6.5 11.7

See footnotes at end of table,
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Table 23. Medians and quartile poims1 in the distribution of hearing levels in decibels re audiometric zero {ANSI-1969) for the better
ear at each test frequency and estimates for speech among youths in the Northeast, by age and sex: United States, 1966-70—Con.

6000 Hertz 8000 Hertz Speech?
Age and sex
Py Median Pyg Py Median | P.g Py Median Py
Both sexes Decibels re audiometric zero (ANSI-1969)
12-17years o v v v i i i v v e v nas 1.9 8.2 13.6 -1.2 4.6 11.1 -0.5 4,1 9.8
12 years ..... e 0.6 6.8 12.7 -1.2 4.5 115 -0.1 4.8 10.2
13years .« ..o it i e 1.0 7.4 13.6 -0.9 5.6 12,0 08 3.5 9.1
14vyears ..... et 2.2 8.3 133 -0.7 5.3 110 ~0.4 4.3 9.9
1Byears ... ittt 2.7 8.7 13.7 -1.4 4,0 10.8 -0.2 4.7 10,3
16years ..... [P e 2.2 8.7 14.2 ~1.8 3.4 10.5 -0.9 3.4 9.0
17 VRAMS it i e st e e, 4,6 9.4 139 -0.8 48 10.7 0.4 4.3 9.8
Boys
12-17years o v v v v e enrnnne 3.2 9.2 145 -0.7 5.3 117 0.0 5.2 10.4
T2years vt i e e e 15 7.9 135 -0.5 6.1 13.3 0.5 6.0 10.8
13YRarS & v i vt bbb .. 16 8.1 14.4 -1.0 5.2 119 -0.1 4.8 10.2
14vyears ..... e 3.1 8.8 138 0.2 6.5 11.6 0.1 5.3 10.5
1Byears ......... e 4,7 9.8 147 ~-1.0 4.8 114 05 6.0 11.0
16 years ..... e Cer e 4.8 10.2 16.8 -1.1 39 11.1 ~0.6 4.2 9.6
17 years ..... e e e 5.9 10.7 16.0 -0.6 4.6 10.6 -0.2 4.8 10.1
Girls
12-17 vears .. ... Ch e . ‘ 0.9 7.2 126 -1.6 4,0 10.5 -0.9 3.3 8.9
12years ... v vt i i e ~0.1 5.6 1.9 -1.8 33 9.7 ~-0.6 3.8 9.4
13years . . ... e 0.5 6.6 12,8 -0.7 6.0 121 -1.3 24 7.5
TAVYEaIS &+ v v vt v i et v e nnnans 1.2 7.6 12,7 -1.6 3.8 10.2 -0.8 3.4 9.0
15years ... vt e it 1.4 7.5 12.7 -1.8 3.2 10,2 -0.8 35 9.3
16vears ... viiiv i e . 0.7 73 12.8 -2.6 29 10.0 -1.1 29 8.2
17vyears ........ e e 28 8.2 12,6 -1.1 5.1 10.8 -0.7 38 9.4

1P25, medlan, and Py are the points in the distribution of hearing levels below which 25, 50, and 75 percent of the children, re-
spectively fall,
2pAverage of hearing levels at 500, 1000, and 2000 Hertz.



Table 24. Medians and quartile ;':oinls1 in the distribution of hearing levels in decibels re audiometric zero (ANSI1-1969) for the better
ear at each test frequency and estimates for speech among youths in the Midwest, by age and sex: United States, 1966-70

250 Hertz 500 Hertz 1000 Hertz
Age and sex
Pyy Median P Pog Median Py Py Median I -
Both sexes Decibels re audiometric zero {ANSI-1969)
12-17vyears . ..o v vt s v vt o 6.1 9.9 13.8 ~0.1 49 10.0 -2.9 0.6 4,2
12years ... i v et v ettt e 5.6 9.6 13.7 0.0 5.2 108 ~3.1 0.7 4.4
18years ... vinvnns e 6.9 10.7 14.6 0.6 6.3 114 ~29 1.1 5.2
TAYears . . v v v v v v v v o nenoas 5.5 9.4 13.3 -0.2 4.7 10.4 ~-3.0 0.4 3.8
15years . .. v v v v et i vt cn s 6.0 10.0 14.0 0.0 5,2 10.5 -29 0.7 4.4
TOVYEAIS & v v v v vt n vt e s e e s 6.0 9.7 133 -0.6 4,0 9.8 -2.8 0.5 39
B T . 6.4 10.2 14.1 -0.5 41 9.9 -3.0 0.5 3.9
Boys
12-17years . .. ..o oo v v nvees 6.2 10.0 13.8 0.1 5.4 10.8 -2.8 0.8 4,3
T2¥ears . v v v vt it n e 5.5 9.4 13.3 0.2 5.5 11.0 -2.4 1.3 5.1
13years ... i it 7.5 1.1 14.6 0.7 6.5 116 -28 1.2 5.5
Tdvyears .. ... v vt v nn s 5.8 9.5 13.1 ~-0.1 4.8 10.7 -3.0 0.5 3.9
16years v ..ot i i e 6.0 9.8 13.7 0.3 5.6 10.7 -29 0.6 4.1
16years . ... v v i v v ie e 5.8 9.5 133 -0.2 4.7 10.4 -2.9 0.5 3.9
17years . ... i i ettt teennna 6.8 10.7 14.7 -0.2 4,6 10.2 -2.6 0.7 3.9
Girls
12-17vyears .. ... v vv v 5.9 9.9 13.8 ~-0.3 45 10.2 -3.1 0.5 1.1
T2vears ..o v ittt e 5.7 9.9 14.0 -0.1 49 10.6 -3.7 0.0 3.8
183vyears .. ... i iVt i 6.3 104 145 0.5 6.1 11.2 ~-3.0 1.0 5.0
Tdyears . ... in v vt onnnen 5.0 9.2 135 -0.2 4.6 10.0 -3.0 0.4 3.8
16years . ..o it i it e 6.1 10.2 14.3 -0.3 4.6 10.3 -2.9 0.9 48
TOVYEArS . . v v vt v vttt 6.3 9.8 13.3 -1.0 3.2 9.1 ~28 0.5 3.8
17years . ..o iit i i s eeennn 6.1 9.8 135 -0.6 3.8 9.6 ~3.3 0.3 3.9

See footnotes at end of table.
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Table 24, Medians and quartile poin'cs1 in the distribution of hearing levels in decibels re audiometric zero (ANSI-1969) for the better
ear at each test frequency and esimates for speech among youths in the Midwest, by age and sex: United States, 1966-70—Con.

2000 Hertz 3000 Hertz 4000 Hertz
Age and sex
Pog Median Py Pyg Median Pys Py Median Pog
Both sexes Decibels re audiometric zero {ANS|-1969}
12-17vyears oo v v v v i e nunss ~3.5 0.5 4.4 ~1.0 3.6 9.8 2.1 7.9 12.5
T2years . .o v e -3.5 0.4 4.4 -1.5 29 9.0 1.8 7.6 12.2
T3YEArs & . vttt e - -3.8 0.3 45 -0.7 44 104 3.8 8.7 12.9
f4years ... .. 000, e -3.6 0.3 4.2 -0.9 3.9 9.8 2.4 8.1 12.7
16years ...ttt e -3.3 0.8 5.0 -1.0 33 9.8 2.2 7.9 12.5
T6vVears ... vvvievineenns Ve -3.4 0.5 44 ~1.1 38 9.9 0.9 7.0 12.5
17vyears . . v ittt it e e -3,3 0.5 4.3 -0.9 3.7 9.5 20, 7.7 12.2
Boys
12-17vyears .. ....... e e -3.4 0.8 5.1 -0.2 5.1 109 2.7 8.4 13.1
12Y6aIS v v v v v v s v n b r i s -3.1 0.9 4.9 -0.8 4.1 10.3 1.8 7.7 12.6
13Y0ArS & v v vt i v i v e s ~3.9 0.7 5.8 0.2 6.0 11.4 3.4 8.7 13.2
M4vyears .. ....000nn e -3.4 0.6 4.7 -0.4 5.1 10.7 2.3 8.1 13.0
15vears .. v vh i i i -3.7 0.7 5.2 -0.4 4.6 11.2 1.9 7.9 13.1
16years ..... e i e e e e -3.6 0.8 5.0 ~0.1 5.3 108 2,6 8.5 135
17vyears .o ittt v e -28 1.2 58 0.4 5.8 109 5.1 9.3 135
Girls
12-17 years ..... Ve e e ~3.6 0.2 3.9 -1.7 2,5 8.2 1.6 7.4 119
12vears o v i -4,0 -0.1 3.8 -2.1 20 7.3 1.9 7.5 1.9
13years . oo v ivn vt nnaans cee -38 0.0 3.8 -1.4 3.2 9,2 4.2 8.7 12.6
TAYears . v v it vttt -3.7 0.0 3.6 -1.4 29 8.6 2.6 8.0 12.4
15vyears .. .vvvvvnnsnns e -29 1.0 49 -1.5 2.2 7.3 26 7.9 12,0
TOVYEAIS & v v vt vttt v it -3.4 0.3 3.9 -2.0 25 8.6 -0.3 5.3 11.2
T7VYeArs & v v v v vvan v s noesnnas -3.8 -0,1 36 -1.7 2.3 7.6 0.3 6.2 10.8

See footnotes at end of table.



Table 24. Medians and quartile poims1 in the distribution of hearing levels in decibels re audiometric zero (ANS1-1969) for the better
ear at each test frequency and estimates for speech among youths in the Midwest, by age and sex: United States, 1966-70—Con.

e —

6000 Hertz 8000 Hertz Speech?
Age and sex
Pyg Median Pyy Pyg Median Pog P25 Median P75
Both sexes Decibels re audiometric zero (ANSI-1969)
12~17years . ... v ve e nnnnn 5.3 10.2 15.2 0.0 6.5 12.6 -0.8 3.3 9.1
12years . .. v v v i st s n e 3.7 9.1 13.8 -0.6 5.9 12.4 -09 3.3 9.0
13vyears ..... e e e 5.4 10.4 15.8 0.6 7.3 13.4 -0.5 4,2 10.2
Tdyears . . v it it i i e 4.8 10.0 15.2 0.3 7.0 12,6 -1.0 3.0 8.6
T8 years . .. v vt i it vttt 6.1 10.8 16.2 0.0 6.5 13.0 ~0,6 4.0 9.7
16years ........ e e 5.5 10.2 14.8 -0.7 5.9 119 -12 2,7 8.2
T7vears . .. v v vv e v v e e 55 10.8 17.2 0.3 6.5 123 -1.0 3.0 8.5
Boys
12-17vyears ... ... .. 6.0 11.0 17.1 0.0 6.6 129 -0.8 3.5 9.4
T2years .. i vttt i e e 5.0 9.8 14.6 -1.0 5.3 12,7 -09 3.1 8.9
13vears .. . . v i vt e, . 6.3 11.0 16.5 0.3 7.0 13.0 -0.2 48 10,7
Tdyears . ... ...ttt 6.2 11.0 16.8 0.8 7.2 12.6 -0.8 3.4 9.3
15vears . ......c000.., e e 5.9 10,7 16.4 0.0 6.8 13,2 -0.7 3.7 9.5
16vears . ... it i, 6.2 11.3 18.2 0.0 6.8 13.0 -1.1 2.8 8.6
17vears ........ et e 6.0 12.7 20.3 0.0 5.8 124 -08 3.5 9.0
Girls
12-17vyears . ... i v v it e 4,3 9.4 14.2 0.0 6.5 124 -09 3.2 8.8
12vyears ........... ce e . 2.7 8.4 13.1 -0.2 6.4 122 -038 3.4 9.0
13vears .. u v i i it e eat s 3.9 9.7 15.1 0.9 75 138 -0.6 3.7 9.7
14years .......... e e e 2,6 8.8 14,2 -0.3 6.8 12,6 ~1.2 2,7 8.0
16years ... ... it 6.3 10.9 16.1 0.1 6.2 12.7 -0.3 4.3 10.0
16years . ......... e . 4,7 9.2 135 ~-1.3 5.1 109 -1.2 2.6 7.9
17years ... v v vt i e v e v e 5.2 9.7 14.3 0.7 6.9 12.3 -1.2 2,7 7.9

1P25, median, and P75 are the points in the distribution of hearing levels below which 25, 50, and 75 percent of the children, re-
spectively fall.
2Avarage of hearing levels at 500, 1000, and 2000 Hertz.
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Table 25. Medians and guartile poin151

in the distribution of hearing levels in decibels re audiometric zero (ANSI-1969) for the better
ear at each test frequency and estimates for speech among youths in the South, by age and sex: United States, 1966-70

250 Hertz 500 Hertz 1000 Hertz
Age and sex
Py Median Pys Pog Median Py Pyg Median Pyg
Both sexes Decibels re audiometric zero (ANS!-1969)

12-17 years . .... 2 3.8 8.9 134 0.9 6.7 11.8 -2.4 1.3 5.2
12years ..oy nnnss ceaen 6.1 10.2 14.4 2.5 8.2 129 ~2.1 19 7.1
13years . .o veewas PP 3.1 9.0 14.1 1.9 7.7 12.6 ~2.2 1.7 6.7
T4years . ...ocnue e v e 34 8.6 13,0 0.7 6.6 1.7 ~2.4 1.5 6.0
15vears . vovvensn cie e 1.8 7.8 12.8 0.1 5.4 11.3 -2.4 1.1 4.5
16years ...00000 e 3.7 8.9 133 0.1 5.6 10.8 -2.6 0.9 45
17vears . ..o vvaaus cenns 4.8 8.9 12.8 0,6 6.3 114 -2.5 10 4.6

Boys

12-17 years ..... ceaos 40 8.9 13.3 0.8 6.7 11.8 -2.5 1.2 4.9
12years ... vuvwens . . 5.9 10.0 14.2 2.6 8.1 12.6 -2.3 1.5 6.0
13years .. cuuvesoe cee e 2,8 8.6 13.2 1.7 7.5 12,2 -2.3 1.6 6.2
14years . ....00 0. se s e 3.7 8.5 12.6 0.8 6.7 1241 ~2.3 1.4 53
15years ..... s e et s e e 1.1 7.5 12.8 0.1 5.4 11.3 ~2.4 1.0 4.4
16years ..o ouunse ceaen 5.0 2.4 13.8 0.0 5.9 11.1 -2.8 1.0 4,7
17vears ., ........ e 5.3 9.2 13.0 0.3 5.9 1.3 -2.8 0.9 4.6

Girls

12-17 years oo o PP 3.7 9.0 13.6 0.9 6.7 11.9 -2.2 1.5 5.6
12vears . .vvvveases soaas 6.4 10.5 14.6 2.3 8.2 13.3 -1.8 2.4 8.1
13years o .o vnuans PEPEPREN 34 9.7 15.6 2.0 8.0 13.1 -2.0 1.9 7.0
T4years ... ceeeas cae s 3.1 8.8 13.6 0.7 6.6 11.4 =25 1.6 6.5
15years . ..0cccus ceee 2,5 8.1 12.8 0.1 5.3 114 -2.4 1.1 4.6
16years , .o ununus PR 24 8.2 12,8 0.1 5.4 10.5 ~-2.5 0.9 4.2
17years . o0 vvve v . 3.8 8.6 12.6 0.9 6.6 115 -2.2 1.2 4.6

See footnotes at end of table.
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Table 256. Medians and quartile pv:ninis1 in the distribution of hearing levels in decibels re audiometric zero (ANSI1-1969) for the better

ear at each test frequency and estimates for speech among youths in the South, by age and sex: United States, 1966-70—Con.

2000 Hertz 3000 Hertz 4000 Hertz
Age and sex
P25 Median P75 P25 Median P75 P25 Median P75
Both sexes Decibels re audiometric zero {ANSI-1969)
12-17Years . . oo ve e v nnweaos =3.7 0.7 5.0 0.5 6.5 12.0 2.2 8.3 13.3
T12years . ... v v e es ot v nvn e -3.3 0.8 4,9 1.2 7.2 12.3 4.7 9.3 13.7
13years . ... ...t =-3.2 1.2 6.7 0.6 6.7 12.6 2.2 8.2 131
Tdyears ... . ...t -3.5 1.1 6.7 0.5 6.3 11.6 2.2 8.2 13.2
1B Years . .. v vt v e e an e -3.9 0.7 5.7 0.1 6.0 12.3 1.1 7.4 13.7
T6Vears .. ..ot eees e anennan ~-3.9 0.2 4,2 0.5 6.6 12,0 2.0 8.2 13.4
17years . ... v it inn e ennnan ~4,2 0.0 4,2 0.3 6.2 114 2.1 8.1 13.1
Boys
12-17years + v vacessonnanaa ~3.5 0.8 5.3 1.5 7.6 129 3.9 9.3 14,1
12years . . .ceoneececannsas . -2.8 1.5 6.7 2.1 8.0 13.0 5,5 9.7 13.9
13years .. v vcevecasnonsasaas -3.6 1.1 6.8 1.2 7.7 13.7 3.5 9.2 14.3
Tdyears ..o covensnssnnsans ~3.3 0.8 4.9 1.2 7.0 119 3.0 8.5 13.0
15years o .cvveroensenvnneas -4.3 0.2 4,8 0.6 7.0 131 24 9.2 16.1
T6Years ..asunsonsassascsnea -4.2 0.2 4.7 1.6 7.8 13.2 2.9 9.1 14.4
17years .., .ccceerennoeencss B -2.9 1.0 4.9 2.6 8.1 12.5 6.5 9.8 14,0
Girls
12-17 years o oo vennunse . -3.8 0.5 4,9 ~0.2 5.2 111 1.1 7.1 12.5
L -3.7 0.2 41 0.4 6.2 11.6 3.3 8.7 13.3
13years . ... cevuversennonens -2.9 1.4 6.6 0.0 5.6 115 1.3 7.1 11.9
T4years ., .cenvencnsecnasuan =-3.7 1.5 8.0 0.1 5.6 1.3 1.6 7.8 13.4
16years .. cvevevesasoannnss -3.6 1.1 6.7 -0.3 49 115 0.2 5.6 12.0
16years +oveonsosrsansnarsaa ~3.5 0.1 3.8 -0.4 49 104 1.3 7.1 12.2
17years . vuivevnonnnenssnnnan -6.4 -1.2 3.4 -1.1 3.8 14.7 -0.3 5.8 11.6

See footnotes at end of table,
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Table 25. Medians and quartile paints‘I in the distribution of hearing levels in decibels re audiometric zero (ANS!1-1969) for the better
ear at each test frequency and astimates for speech among youths in the South, by age and sex: United States, 1966-70—-Con.

6000 Hertz 8000 Heriz Speech?
Age and sex
Pog | Median Py Pyg | Median Pyg Pys | Median Pig
Both sexes Decibels re audiometric zero (ANSI-1969)
12-T7years .. .. . ir v v xn v 5.4 11.0 18.2 1.2 7.9 13.8 -0.2 4.7 10.4
T2 years ..o v o wnaass s e ' 5.4 10.6 17.0 2.7 8.8 13.9 0.6 6.1 11.2
13yedrs . v v s s e e enonsncne 5.1 10.9 18.2 2.1 8.5 14.1 0.0 5.0 10.2
TAyears . . v nennn Cr e 3.9 10.6 18.1 0.2 7.0 13.0 -0.1 5.1 10.6
15years ., .4 ewsuw P 5.4 11.1 18.7 1.0 8.1 14.4 ~0.4 4.4 10.2
16years . .. uuvw v s nanvacnsa 6.3 116 18.9 0.2 7.0 13.5 -0.7 3.7 9.6
T7TVears . .. uvnxunnnus e 58 11.2 18.2 1.3 7.8 13.7 -0.6 3.9 9.8
Boys
12-17years v . v v v c v s oo nns . 6.4 12.3 20.3 1.5 8.5 14.7 -0.2 4.7 10.5
12years .. . wwu.n»a - . 53 11.0 18.6 3.4 9.5 14.3 1.0 6.6 11.4
T3vears . . .. i i i e 6.0 12.0 20.2 3.8 10,2 17.1 -0.2 4,7 10.9
TAvyears ... .. v unnessasn e an 4.1 11.0 19.0 0.6 6.7 13.6 ~0.4 4.4 10.1
1byears ... .ovwsnen ca e e 6.7 12.6 20.9 0.7 3.4 15.6 -0.5 4,1 9.9
16years . ... R e ra e e 7.3 12.9 20.3 0.0 7.0 14.0 -0.6 3.9 10.1
17vears . o v e v v nus veaea 8.5 14.4 21.6 2.4 8.9 14.7 -0.2 4.7 10.3
Girls
12-17years , v ¢ . cetazae 4,0 9.8 15.3 0.8 7.3 12.9 -0.2 4.6 10.3
12vyears ... 44 e et as e ene e 6.5 10.3 15.3 2.1 8:2 13.0 0.3 5.6 10.9
13years . cvennsas sr e 3.9 9.9 15.8 1.0 6.9 12.3 0.2 5.5 10.9
T4years . .. v ueeaes P 3.7 10.2 17.2 G.1 7.2 12.8 0.3 5.7 10.9
15years . ..... . e ce e 3.5 9.8 16.1 1.2 7.8 13.7 ~0.2 4.8 10.6
16vears ., ..... e . ‘e 5.2 10.2 15.8 0.4 7.0 129 -0.8 3.4 9.0
17vears . . ws v v nanw-s cr e e 2.1 8.4 13.3 0.4 6.5 12.6 -1.0 3.2 9.0

1]’25, median, and P75 are the points in the distribution of hearing levels below which 25, 50, and 75 percent of the children, re-

spectively fall,

2average ot hearing levels at 500, 1003, and 2000 Hertz.
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Table 26. Medians and quartile points’ in the distribution of hearing levels in decibels re audiometric zero (ANSI-1969) for the
better ear at each test frequency and estimates for speech among youths in the West, by age and sex: United States, 1966-70

250 Hertz 500 Hertz 1000 Hertz
Age and sex
Pyg | Median | Pog Pyg | Median | Pyg Pyg | Median Phg
Both sexes Decibels re audiometric zero {ANSI-1969)

1217 years v v vvvnanennonns 5.6 9.4 13.2 ~0.1 5.0 10.5 ~2.6 1.1 4.7
T12years oo v veenvesns ceaae 5.3 9.1 13.0 ~0.1 5.1 10.8 -z.4 1.3 4.9
T13years .. .. .ieeneannernnen 5.3 9.3 13.2 -0.4 4.5 10.1 -3.0 0.7 4.5
14years .,.... ceeas e 6.0 9.6 13.1 0.0 5.3 10.6 ~-2.4 1.3 5.0
TByears .. voasnessncasnnenan 5.7 9.5 133 ~-0,1 4.9 10.4 -2.6 0.9 4.4
T6Years o v v vacrsravuonsas 5.9 9.7 13.4 0.3 5.9 10.9 -2.5 1.1 4.8
17vears & .ii i v nnnnnne 5.6 94 13.2 ~0.5 4,2 10.0 -2.5 1.2 4.9

Boys

12-17vyears ... oo csnnne . 5.7 9.4 13.1 0.2 5.6 108 ~2.4 1.3 5.0
12vears ... vuncennnnnes . 4.0 8.7 12.8 -0.1 5.2 10.7 -2.5 1.0 4.4
13Years v v venevesnnsaanansn 5.5 9.3 13.1 -0,2 5.0 10.6 -2.6 1.2 5.2
Tdvyears .. .vcvvevnnneccnss . 6.2 9.6 129 1.1 6.7 11.3 -2,1 1.5 5.3
15years ...... PEPEP . 5.5 9.5 13.4 0.5 6.0 11.2 -2.3 1.6 6.1
16years ..... PN PP . 6.2 9.6 129 1.2 6.9 1.3 -2.4 1.3 5.0
17vyears . ..... s e P 5.8 9.6 13.3 -0,7 3.5 9.3 -2.2 1.4 5.0

Girls

12-17 years . P e 5.6 9.5 13.3 ~-0.4 4.4 10.2 -2.8 0.9 4.5
12YEars v o s ensnvsnvassannea 6.1 9.6 13.2 ~0.1 4.9 11.1 -2.2 1.6 6.3
13years . .uccnrones P 5.1 9.2 13.3 -0.5 4.0 9.6 -3.4 0.3 3.9
T4years . . uvceeencosonan v 58 9.6 13.3 ~0.8 3.8 9.7 ~-2.7 1.1 4.9
15years .« . iiin vt enanaenn 5.8 9.5 13.2 -0.6 4.0 9.6 -2.8 0.4 3.5
TEYEars . v v veevencnsossnases 5.6 9.8 14,0 -0.4 4.8 10.5 -2.6 1.0 4.6
17vears .. iivieeesnnannnns 53 9,2 13.1 -0.2 5.2 10.8 -2.8 1.0 4.8

See fuotnotes at end of table,
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Table 26. Medians and quartile poin‘cs1 in the distribution of hearing levels in decibels re audiometric zero (ANSI-1969) for the better

ear at each test fraquency and estimates for speech among youths in the West, by age and sex: United States, 19€6-70—Con.

2000 Hertz 3000 Hertz 4000 Hertz
Age and sex
P25 Median P7.5 P25 Median P75 P25 Median P75
Both sexes Decibels re audiometric zero (ANSI-1969)
12-17years o« v vecanscononnse -3.3 0.7 4,7 -1.2 3.4 9.7 2.2 8.1 13.1
T12years . v v annsnennaomacens -3.7 0.4 4.4 -14 3.4 9.9 2.1 8.1 13.1
13years (v .ovsencensnnnan ~3.9 0.2 4,3 -1.6 2.8 9.1 1.5 7.4 12.5
14years .. vuvunsonnnssnsans -2.7 0.9 4.5 -1.5 34 9.8 1.8 7.7 12.8
1byears «.uivesnnsansanseas -3.2 0.8 4,7 ~-1.1 3.5 9.5 2.7 8.4 13.2
T6Vears «iuuvnesensassnnnsass -3.2 1.0 5.6 ~1.1 3.6 9.8 24 8.4 13.6
T7years v v oeennccoenanannes ~3.3 a.9 5.2 -0.7 4.2 10.2 2.8 8.5 i3.3
Boys
b Y -3.0 101§ 5.0 -0.4 4.8 10.8 3.9 9.2 13.9
12YBAIS &\ s v s s unensosnnnnsoe -3.1 0.6 4,3 ~-0.9 4.3 105 3.2 8.8 13.6
13Vears . v vvesenanasansonns -3.6 0.5 4.6 -0.6 4.0 10.7 4.2 9.0 13.4
TAYears .. vueeensassnnseons -2.5 1.4 5.7 0.2 6.1 11.5 3.9 9.2 13.9
15yBArS v ie s oo ns s a0 ans -3.0 1.5 6.9 -0.4 4.7 10.5 4,7 9.5 14.0
T6VEANS 4 4 s v v nsuvncssennonos -2.9 1.2 5.8 -0.3 5.3 11.0 3.8 9.5 14.6
17Vears v usevsvcoascassannns ~-3.0 0.8 4.8 0.0 5.0 10.7 4.0 9.3 14.1
Girls
12217 Vears o v v v v nncnncns ~3.6 0.4 4.4 -2.0 2.3 8.1 0.9 6.8 12.1
T2Vears & . v ieroonvnenacaens -4.4 0.0 4.5 -1.9 2.5 9.1 1.2 7.2 124
13vears & o vvnrsvecasannnsas ~4,2 ~0.1 3.9 -2.4 1.6 6.8 ~-0.1 5.2 11.2
T4Years oo v vrusaorssssseses ~2,9 0.4 3.8 ~2.8 1.5 6.6 0.5 6.0 11.4
IBYBAIS & i v vnsennnsnonsnncs -3.4 0.2 3.8 -1.7 2,5 8.2 1.4 7.3 12.3
16years . cccovevveosees e s enn -3.4 0.9 5.4 ~1.5 2.5 8.2 1.4 7.5 12.6
T7years . . i v v vinevensenenns -3.5 1.0 6.1 ~-1.5 3.2 9.4 1.5 7.5 - 123

See footnotes at end of table,
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Table 26. Medians and quartile pv.'lints1 in the distribution of hearing levels in decibels re audiometric zero (ANS1-1969) for the better
ear at each test frequency and estimates for speech among youths in the West, by age and sex: United States, 1966-70—Con.

6000 Hertz 8000 Hertz Speech?
Age and sex
Pyg Median Pqg Py Median Pyg Pyg Median Pyg
Both sexes Decibels re audiometric zero (ANSI-1969)
12-17VYears . v :oewsevwesas 5.7 10.9 17.4 ~-1.6 4.4 11.4 -0.5 4.0 9.8
T2Years v vesensaanannans 5.3 10.1 14.9 ~-0.7 5.8 11.8 ~0.4 4.4 10.3
13years ,. ceesen crii e 4.4 10.1 16.1 -1.7 4.3 11.3 -0.8 3.3 9.0
14years . ue e . v teeessner e 6.2 11.4 18.1 ~1.2 4.8 11.8 ~0.4 4.3 10.0
15years .., .. e Ve s e e 5.4 10.9 17.3 -1.9 3.6 11.3 -0.4 4.2 9.7
16years v .o vivveeensnansnnas 6.7 12.2 19.5 ~-1.4 4.6 111 -0.5 4.2 10.0
T7years o v eovsnonsvnosse . ‘e 5.8 10.9 17.2 -2.6 3.2 10.5 -0.6 3.9 9.8
Boys
12-17vyears .. i et esnsncaaans 6.3 11.7 19,2 -1.2 5.3 12.0 -0.3 4.5 10.1
12years .. v vvnnsnonnnsnsas 5.2 10.3 16.8 -0.4 6.4 12.4 ~0.4 4,2 10.3
13years +vv e cr e 5.5 10.9 18.0 ~1.4 5.0 11.9 -0.5 4.1 9,7
TAvears . v vveeneevanennas 7.2 124 19.8 -1.1 5.3 12.2 0.3 5.6 10.7
15Years v uvevncsnaseasnnnne 6.2 12.0 19.3 -1.4 5.0 12.6 0.0 5.0 10.4
16years . ...ccesevencnnns 7.4 13.4 20.6 -0.2 5.9 11.6 ~0.4 4.4 10.0
17years . .vevsns Mes s e e a e 6.7 12.0 19.0 ~-2.5 3.8 11.1 -0.7 3.7 9.6
Girls
12-17vyears « v vveevoansans 5.1 10.1 15.3 ~2,0 3.6 10.6 0.7 3.6 9.5
12vyears ... ce st assanaaas 5.3 9.8 14,3 ~-1.0 5.1 11.2 -0.3 4.5 10.3
1Byears . ... .. s enenae ua . 3.2 9.3 14.6 -1.9 3.6 10.8 ~1.2 2,7 8.1
14years v ..eueuasss feceseasen 5.2 10.4 16.3 -1.3 4.3 1.3 ~0.8 3.3 9.2
15years .o evennsnesnsnanss 4.4 9.9 15.0 -2.3 2.5 9.8 -0.8 3.6 9.0
16years «ocveensnecsanasans 6.3 11.4 18.2 ~2.4 3.6 10.5 ~0.6 4,0 10.0
17years v o oeesossnnsossonns 4.6 9.7 14.7 -2.7 25 9.7 -0.5 4.1 10.0

1P25, median, and P75 are the points in the distribution of hearing levels below which 25, 50, and 75 percent of the children, re-
spectively fall.
2Average of hearing levels at 500, 1000, and 2000 Hertz.
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Table 27. Mean hearing levels in decibels re audiometric zero (ANSI-1969) for the better ear at each test frequency among youths in

urban and rural areas, by age and sex: United States, 1966-70

Urban areas Rural areas
A
ge and sex Hertz Hertz
250 |500 | 1000 | 2000 | 3000 | 4000 | 6000 | -8000 | 250 [500 | 1000 | 2000 | 3000 [ 4000 | 6000 | 8000
Both sexes Decibels re audiometric zero (ANSI-1969) Decibels re audiometric zero (ANS1-1969)

12-17 years . . 94 | 6.0 1.6 1.0 5.2 78| 108 6.2 | 88|57 15 1.2 5.6 841 11,9 7.5
12 years ... 94|64 2.0 1.0 5.1 78 9.9 641 9.1}|64 .81 14 5.4 83| 11.0 3.2
13years ...,. 9.7 |1 6.2 1.7 0.8 5.2 8.0 | 10.4 70 ] 9.0} 6.0 1.8 1.6 6.0 80| 11.9 74
t4years ,....| 89|58 1.6 1.0 5.0 74 { 104 6.0 | 85| 6.0 1.6 14 5.7 8.0 11.6 7.4
15years .....( 9.26.1 1.6 1.2 5.2 78| 11.0 6.2 | 86 5.6 14 1.4 6.2 8.3 120 7.9
16 years ... 94|58 1.6 1.2 5.0 76| 114 58 | 8.4 5.0 1.4 0.8 5.8 86| 134 7.0
17years .....| 9.7 |56 14 1.1 5.2 82| 11.4 6.0 | 9.0 5.2 0.9 0,7 48 78| 115 7.2

Boys

12-17 years . . . | 9.4 | 6.3 2.0 1.5 6.2 87| 11.8 6.6 | 88|58 1.6 1.6 70| 10,0 139 9.0
12vyears .... 93170 24 1.8 6.3 86| 10.6 6.7 | 86|58 1.8 1.6 6.3 96| 129 9.6
13years ,....| 9.2]6.0 1.8 1.0 6.0 84 11.0 69| 9.2 |66 2.6 2.7 80| 108 ] 138 9,6
14years ..... 9.0 162 1.9 15 6.2 841 116 6.2 | 83|63 1.7 1.2 6.6 88| 128 8.0
16 years ., .1 9.0|86.2 1.8 1.6 6.2 84| 119 66 ] 88} 6.0 1.3 1.6 76} 10.6 ) 139 9.5
16 years . ., 96| 64 19 1.6 6.4 88| 12.8 64 | 84|49 1.2 0.4 7.2 98| 15.7 9.0
17 years ., . 99 | 5.7 20 1.4 6.3 98| 13.7 6.7 | 9.0 5.3 1.0 1.8 6.0 | 10,0 14.4 7.9

Girls

1217 years ... | 9.4 [ 58 1.3 0.6 4.0 6.8 9.6 60| 88|56 14 0.6 4.2 6.6 9.7 59
12years ,....| 94|68 1.6 0.3 3.9 6.9 9.1 60| 9670 1.8 0.6 4.6 7.0 9.0 6.6
13years ,,,..[10,2 |64 1.7 0.8 4.6 75 9.8 72 | 86|54 0.9 0.2 3.8 6.8 9.7 5.0
14vyears ,....| 88|54 1.3 0.4 3.6 6.6 9.2 58 | 8.7 5.6 14 1.4 4.8 73| 105 6.6
15 years , . . 9.3 6.0 1.2 0.8 4.2 7.2 | 100 58 | 85 (5.2 1.6 1.1 4.6 59 10.1 6.2
16 years ... 9.2 |63 1.2 0.8 3.7 64| 103 52| 83|50 15 1.1 39 7.2 | 10.6 4.4
17vyears ,....| 94|56 1.0 0.8 4,2 6.6 9.2 53| 88|49 08| -04 34 5.4 8.4 6.3
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Table 28. Mean hearing levels in decibels re audiometric zero (ANSI-1969) for the better ear at each test frequency among youths in
urban areas, by population size of place of residence, age, and sex: United States, 1966-70

. Urban places
Urbanized areas outside urbanized areas
Frequency, age, and sex | 3 million 1-2.9 250,000 Less than 26,000 10,000- 2,500-
or more miilion 999,999 250,000 or more 24,999 9,999
250 Hertz Decibels re audiometric zero (ANSI-1969)

Both sexes 12~17 years . 8.3 10.4 8.7 11.0 8.6 10.6 9.9
Boys 12-17 years . ... . 7.9 10.6 8.6 111 8.6 10.6 10.4
Girls 12-17 years .. ... 8.7 10.1 8.8 11.0 8.6 10.8 9.4

500 Hertz

Both sexes 12-17 years . 5.6 6.2 5.8 6.6 59 7.1 6.0
Boys 12-17 years ... .. 5.8 6.5 5.9 6.7 6.6 7.3 6.6
Girls 1217 years ., ... 5.4 6.0 5.8 6.4 5.2 6.8 5.4

1000 Hertz

Both sexes 12~17 years . 15 1.0 2.2 1.9 2.0 28 1.5
Boys 12~17years . .. .. 1.6 1.2 2.6 22 3.0 3.0 2.0
Girls 12-17 years .. ... 1.4 0.7 1.8 1.6 1.0 2.6 1.0

2000 Hertz

Both sexes 12~17 years . 0.5 1.0 0.1 3.1 2.0 24 1.1
Boys 12~17 years . ... . 1.0 1.0 0.7 4,1 2.6 2.8 1,6
Girls 12-17 years ... .. 0.0 11 ~0.5 2.2 14 20 0.8

3000 Hertz

Both sexes 12-17 years . 5.2 5.1 4.2 6.2 5.2 5.6 5.4
Boys 12-17 years ... .. 5.8 5.8 58 7.6 6.8 6.6 7.1
Girls 12-17 years .. ... 44 44 28 4.8 3.8 4.4 3.8

4000 Hertz

Both sexes 12~17 years . 6.9 7.6 7.8 9.0 7.0 9.5 9.0
Boys 12-17 years . .. .. 7.4 8.2 9.4 9.8 8.0 10.7 11.0
Girls 12-17 years ... .. 6.5 7.2 6.4 8.1 6.0 8.2 7.2

6000 Hertz

Both sexes 12-17 years . 9.1 10.8 124 10.6 9.5 13.7 11.8
Boys 12-17 years . ... . 9.6 1141 13.6 12.6 119 16.4 14.0
Girls 12-17 years .. ... 8.6 10.5 11.3 8.8 7.3 10.6 9.8

8000 Hertz

Both sexes 1217 years . 4.8 6.2 7.4 7.6 5.8 7.0 7.4
Boys 12~17 years .. ... 4,7 6.2 8.0 7.8 6.2 8.5 8.7
Girls 12~17 years ., ... 4.8 6.2 6.8 7.5 5.2 5.4 6.4

Speech1

Both sexes 12~-17 years , 4.8 49 5.0 6.0 5.6 6.0 5.0
Boys 12-17vyears .. ... 5.0 5.1 5.2 6.6 6.3 6.4 5.6
Girls 12~17 years .. ... 4.6 4,7 4.6 5.6 4.9 5.7 4.6

1Average of hearing levels at 500, 1000, and 2000
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Table 29. Mean hearing levels in decibels re audiometric zero (ANSI-1969) for the better ear at each test frequency and estimates for
speech among youths, by rate of population change in place of residence from 1950 to 1960 and age: United States, 1966-70

Rate of population Hertz
change and age 250 500 1000 2000 3000 4000 6000 8000 | Speech!
Loss Decibels re audiometric zero (ANSI-1969)
12-17years ...... 8.9 6.4 1.7 1.2 6.0 8.3 11.9 8.0 5.3
12vyears . ..o 9.2 74 2.0 0.8 54 7.6 10.6 8.4 5.6
13years .. ..vue. 9.0 6.5 1.6 1.1 5.7 7.8 11.4 7.6 5.4
T4years ..o venue 8.8 6.6 1.8 1.6 6.3 8.4 11.7 8.2 5.4
18 years . .... PR 8.7 6.4 1.6 1.2 6.1 8.6 13.0 8.6 5.3
16vyears . ....v0.. 9.2 6.2 2.2 1.6 6.8 9.4 13.7 8.6 5.4
17years . v .0en v 8.6 5.4 1.2 0.6 5.4 8.1 115 6.9 4.7
Below-average gain
12~ PR
2-17 years 9.1 5.8 1.7 1.8 5.2 7.8 11.4 6.3 5.4
12years . ...o.n. - 9.2 6.4 25 24 6.0 84 11.1 6.8 6.0
13years . ....0... 9.5 6.0 1.6 2.2 5.6 8.8 12.0 7.5 54
1M4years . ....00.. 8.9 5.7 20 1.6 4.8 7.9 111 6.0 5.4
15 yaars . . P ICEN 9.4 6.2 1.6 2.0 54 7.2 114 6.4 5.4
16years ......... 8.8 5.4 1.3 11 4.2 6.6 11.2 5.6 4.8
17years ......... 8.8 5.4 1.3 1.6 4.6 8.2 11.9 5.6 5.0
Average gain
12~ e e
2-17 years 10.6 6.2 20 0.8 5.6 9.0 109 7.8 5.2
12years ., ...... . 104 6.2 1.8 0.2 5.2 8.9 10.6 8.2 5.0
13years . ........ 11.0 6.5 2.7 04 5.6 8.8 10.2 79 5.4
14years ......... 10.2 5.8 1.4 0.8 5.3 85 10.5 7.6 5.1
1byears ......... 10.4 6.6 16 0.8 5.9 2.0 11.1 8.4 5.4
16years ... .o 10.8 6.0 2.1 1.4 5.8 9.4 11.6 6.9 5.3
17vyears ......... 11.2 6.0 1.8 1.6 5.8 9.3 118 8.2 5.2
Above-average gain
12-17 years ...... 8.0 5.2 1.0 0.6 438 7.0 10.4 49 4.4
12years . ..ueo0.. 8.1 5.6 1.5 1.0 45 6.8 8.8 4.6 5.0
13years ....0 0.0 8.3 5.6 1.0 0.9 5.2 8.1 104 6.0 4.6
t4years oo v v un.. 7.3 54 1.2 04 4.6 6.2 104 4.6 4.6
15years « ..o ovw.o 78 5.0 1.2 1.0 49 7.4 10.2 4.6 4.6
16years ......... 7.6 4.7 0.5 0.2 4.4 6.6 12.2 44 3.8
17years .. .vveneu- 9.3 5.1 0.8 0.0 4.6 6.8 10.6 5.2 4.2

1Average of hearing levels at 500, 1000, and 2000 Hertz,
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Table 30. Mean hearing levels in decibels re audiometric zero (ANSI-1969) for the better ear at each test frequency and estimates for
speech among youths by annual family income, age, and sex: United States, 1966-70

Family income

Frequency, age, and sex Lessthan | $3,000- | $5000- | $7,000- | $10,000- | $15000
$3,000 $4,999 $6,999 $9,999 $14,999 or more
250 Hertz Decibels re audiometric zero (ANSI-1969)

Both sexes 12-17 years .. ... . e 10.0 9.8 9.0 9.1 8.7 8.8
Boys12-17vyears .......0... e 10.0 9.4 8.9 9.2 8.6 9.0
Girls12-17vyears ... .oo'cennnsencos 10.0 10.2 9.0 9.0 8.8 8.6

500 Hertz

Bothsexes 12-17vyears ... .. v o0 vevan- 7.0 6.9 6.0 5.8 5.1 5,0
Boys 12~17vyears .....cseonscesusons 6.7 6.9 6.4 6.0 5.4 5.6
Girls 12~17years ... e coovvoasoneens 7.2 6.9 5.6 5.6 49 4.2

1000 Hertz

Both sexes 12~-17 years ...... . .. 3.1 2.6 1.6 1.6 0.8 0.2
Boys12~17years . ... e evoevonnooanes 3.5 25 2,2 1.9 1.0 0.3
Girls12-17vyears . .. .cvoev o evenoonnann 28 2.8 1.1 1.2 0.6 0.0

2000 Hertz

Both sexes 12-17vyears . ....... ceees 2.6 19 1.0 0.8 0.4 0.1
Boys12-17Vyears .. ..o veooenesnns . 341 25 1.6 1.2 0.7 0.4
Girls 12-17Years .+ v v oo eeon v vrnaos .. 2.2 14 0.5 0.3 0.2 -0.3

3000 Hertz

Both sexes 12-17 years ........ . . 7.3 6.6 5.2 49 4.4 4.1
Boys12-17vyears .......¢c0oueuuuos 84 78 6.8 6.0 5.6 48
Girls 12~17years . ... .o v vunnesnns 6.2 5.4 3.7 3.6 3.2 34

4000 Hertz

Both sexes 1217 Years .. ... cvcveenns 9.9 9.2 8.0 7.6 6.8 6.4
Boys 12-17years ........ N 11.6 105 9.4 8.7 7.8 7.0
Girls 12-17years .. ..o v v v e v onns 8.4 7.9 6.6 6.4 59 5.8

8000 Hertz

Bothsexes 12-17VYears .. .e e s s v oveveon 122 11.8 111 109 104 11.0
Boys 12-17 years . . ... R e 142 13.4 13.0 12.2 11.6 12.0
Girls12-17vears ... v oo v v o esasnasnae 10.6 10.2 9.2 9.5 9.2 9.8

8000 Hertz

Both sexes 12-17 years . ..... et e 84 78 6.6 6.6 6.0 5.2
Boys 12-17 years .. ... . . e e e . 94 8.8 7.4 7.3 6.4 5.3
Girls 12-17 years ....... f e e 7.6 6.8 5.8 5.8 55 5.0

Speech1
Bothsexes 12-17vears . ... ..o oraese 6.4 6.1 5.1 5.0 4.3 3.9
Boys12-17years ......... e e e s 6.6 6.2 55 5.3 45 4.2
Girls12-17years ..o v v v e v v v v v v s s ons 6.2 59 4,7 45 4.1 3.5

1 Average of hezring levels at 500, 1000, and 2000 Hertz.
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Table 31. Mean hearing levels in decibels re audiometric zero (ANSI-1969) for the better ear at each test frequency and estimates for
speech among youths, by education of parent, age, and sex: United States, 1966-70

Years of schooling completed

Frequency, age, and sex
Less than) 57 8 |91 | 12 |1345| 16 |17ormore
250 Hertz Decibels re audiometric zero (ANSI-1969)

Both sexes 12-17years ... .v e v v v a s 10.1 9.2 9.4 9.4 2.0 9.0 84 8.4
Boys 12-17Vears « v « v v v oo v s o s A 9.8 9.2 9.2 9.3 9.0 9.0 8.7 8.2
Girls 12-17 years . . ... e e . . 104 9.2 9.8 9.4 9.0 9.0 8.1 8.6

500 Hertz

Both sexes 12-17 years ....... e 7.6 7.0 5.9 6.4 5.6 5.1 4.6 4.8
Boys 12-17 vears ... .. c et t e s e e 7.2 74 5.7 6.6 5.8 5.3 5.2 5.7
Girls 12~17Vears v v v s v os s vt nnsaens 8.0 6.8 6.1 6.2 5.3 49 4,2 3.6

1000 Hertz

Both sexes 12~17 years .., ... Ch s e 3.7 2,6 15 23 1.2 0.6 0.0 04
Boys12-17vyears . . ... v incun o enoens 3.7 3.4 1.5 24 1.6 0.6 1.0 0.2
Girls 12~17vyears . .. .vvveeevsnesans 3.7 1.9 1.5 2.1 0.8 0.6 -0.8 0.6

2000 Hertz

Bothsexes 12-17vyears . ... cvenneass 2V.9 1.8 1.2 1.8 0.8 0.0 ~-0.2 ~0.4
Boys12-17vyears ... ..v.0 o s i e aes 35 2.6 0.9 24 1.4 0.4 0.5 ~0.4
Girls 12-17years . .. v v e v v e v v nnanuae 24 1.1 14 1.2 0.2 -04 -0.8 -0.3

3000 Hertz

Both sexes 12-17vears . ... ..o vu o 8.0 6.9 5.2 5.8 4.8 40 45 3.6
Boys12~17years . v v et v cvsanvonnan 9.6 8.2 6.0 7.0 6.2 4.8 6.2 4.0
Girls 12~17vyears . v .o v v v 0o Cae e 6.4 5.6 4.4 4.6 3.3 3.2 3.0 2.8

4000 Hertz

Bothsexes 12~17 YEars . .. . e o v e o n v 104 9.0 8.3 8.5 7.6 6.8 7.0 6.4
Boys12-17Vears o .. . v v e v v e nnonneas 12.2 10.6 9.3 10,0 8.4 7.6 8.6 7.4
Girls 12-17vyears .o uvs oo s nsnoeneas 8.6 7.2 7.4 7.0 6.6 6.0 5.6 5.1

6000 Hertz

Bothsexes 12-17years ... .40 v oo e 12,7 12,0 11.5 11.4 11.0 9.8 10.6 10.3
Boys12-17vears . . ... .v0oovsoesunns 15.0 13.8 13.2 128 12.2 105 12.0 121
Girls12-17vyears . ... c0voenvn.n . 10.6 10.0 9.8 9.9 9.6 9.1 9.3 7.8

8000 Hertz

Bothsexes 12-17years ... ..o oo 9.1 8.1 7.2 7.2 6.4 49 6.3 4.1
Boys 12~17vyears . . . v o v e v oo e v nnnecs 10.8 9.6 7.6 8.4 7.0 5.0 7.0 4.8
Girls 12-17vears . .. v v vt v nsnsnnenn 7.6 6.6 6.9 6.1 5.7 4.8 5.6 3.2
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APPENDIX |

STATISTICAL NOTES

The Surveybesign

The sample design for the first three programs
or Cycles I-III of the Health Examination Survey
has been essentially similar in that each has been
a multistage, stratified probability sample of
clusters of households in land-based segments.
The successive elements for this sample design are
primary sampling units, census enumeration dis-
trict, segment (a cluster of households), eligible
persons, and finally the sample person.

The 40 sample areas and the segments utilized
in the design of Cycle III were the same as those
in Cycle II. Previous reports describe in detail
the sample design used for Cycle Il and in addition
discuss the problems and considerations given to
other types of sampling frames, cluster versus
random sampling, and whether or not to control
the selection of siblings.#+6

Requirements and limitations placed on the
design for Cycle 111, similar to*those for children
in Cycle 1I, were that:

1. The target population be defined as the
civilian noninstitutionalized population of
the United States, including Alaska and
Hawaii, between the ages of 12 and 17
years for Gycle III, with the special exclu-
sion of children residing on reservation
lands of the American Indians because of
operational problems encountered on these
lands in Cycle 1.

2. The time period of data collection be
limited to about 3 years for each cycle and
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the length of the individual examination
within the specially constructed mobile
examination center be between 2 and 3
hours.

3. Ancillary data be collected on specially
designed household, medical history, and
school questionnaires and from birth certi-
ficate copies.

4. Examination objectives be related primarily
to factors of physical and intellectual
growth and development.

5. The sample be sufficiently large to yield
reliable findings within broad geographic
regions and population density groups as
well as age, sex, and limited socioeconomic
groups for the total sample.

The sample was drawn jointly with the Bureau
of the Census starting with the 1960 decennial
census list of addresses and the nearly 1,900
primary sampling units (PSU’s) into which the
entire United States was divided. Each PSU is
either a standard metropolitan statistical area
(SMSA), a county, or a group of two or three
contiguous counties. These PSU’s were grouped
into 40 strata, each stratum having an average
size of about 4.5 million persons, in such a man-
ner as to maximize the degree of homogeneity
within strata with regard to the population size
of the PSU’s, degree of urbanization, geographic
proximity, and degree of industrialization. The
40 strata were then classified into four broad
geographic regions of 10 strata each and were
then, within each region, cross-classified by four
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population density classes and classes of rate of
population change from 1950 to 1960. Using
a modified Goodman-Kish controlled-selection
technique, one PSU was drawn from each of the
40 strata.

Further stages of sampling within PSU’s re-
quired first the selection of census enumeration
districts (ED’s). The ED’s are small well-defined
areas of about 250 housing units into which the
entire Nation was divided for the 1960 population
census. Fach ED was assigned a “measure of
size” equal to the rounded whole number result-
ing from a “division by nine” of the number of
children aged 5-9 in the ED at the time of the
1960 census. A sample of 20 ED’s in the sample
PSU were selected by systematic sampling, each
ED having a probability of selection proportional
to the population of children 5-9 years at the
time of the 1960 census date. A further random
selection by size of segments (smaller clusters of
housing units) within each ED was then made.

Because of the 3-year time interval between
Cycle 11 and Cycle III, the Cycle III frame had
to be supplemented for new construction and to
compensate for segments where housing was
partially or totally demolished to make room for
highway construction or urban redevelopment.

Advanced planning for the examinations at
the various locations or stands provided for about
17 days of examinations which limited the num-
ber of examinees per location to approximately
200. When the number of eligible youths in the
sample drawn for a particular location exceeded
this number, subsampling was done by deleting
from the master list of eligible youths (ordered
by segment, household order within segment, and
age within household) every nth name on the list
starting with the yth name, y being a number
between I and n selected randomly and 7z being
the extent of oversampling in the original draw.

In Cycle III, as in Cycle II, twins who were
deleted in the sample selection, were also sched-
uled for examination, time permitting, as were
youths deleted from the Cycle III sample who
had been examined in Cycle II. The sample was
selected in Cycle I, as it has been for the chil-
dren in Cycle II, so as to contain the correct pro-
portion of youths from families having only one

eligible youth, two eligible youths, and so on to
be representative of the total target population.
However, since households were one of the ele-
ments in the sample frame, the number of related
youths in the resultant sample is greater than
would come from a design which sampled youths
12-17 years without regard to household. The
resultant estimated mean measurements or rates
should be unbiased, but their sampling variability
will be somewhat greater than those from more
costly, time-consuming systematic sample designs
in which every kth youth would be selected.

The total probability sample for Cycle III in-
cluded 7,514 youths representative of the approx-
imately 22.7 million noninstitutionalized United
States youths of 12-17 years. The sample con-
tained youths from 25 different States and
approximately 1,000 in each single year of age.

The response rate in Cycle I was 90 percent,
with 6,768 youths examined out’ of the total
sample. These examinees were closely represent-
ative of those in the sample as well as the popu-
lation from which the sample were drawn with
respect to age, sex, race, region, population
density, and population growth in area of resi-
dence. Hence it appears unlikely that nonre-
sponse could bias the findings appreciably.

Measure used to control the quality of the
data from these surveys have been cited pre-
viously;6,24 those additional measures speci-
ically related to the testing of hearing are
outlined in an earlier section of this report.

Reliability

While measurement processes in the surveys
were carefully standardized and closely con-
trolled, the correspondence between the real
world and survey results cannot be expected to be
exact. Survey data 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 measure-
ment processes themselves are inexact even
though standardized and controlled.

The first report on Cycle ITI® describes in de-
tail the faithfulness with- which the sampling
design was carried out.
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Data recorded for each sample youth arc
inflated in the estimation process to characterize
the larger universe of which the sample youth is
representative. The weights used in this inflation
process are a product of the reciprocal of the
probability of selecting the youth, an adjustment
for nonresponse cases, and a poststratified ratio
adjustment which increases precision by bringing
survey results into closer alignment with known
United States population figure by color and sex
within single years of age 12 through 17 for the
vouth's survey.

In the third cycle of the Health Examination
Survey (as for the children in Cycle II) the sam-
ples were the results of three principal stages of
selection—the single PSU from each stratum, the
20 segments from each sample PSU, and the sam-
ple youth from the eligible persons. The prob-
ability of selecting an individual youth is the
product of the probability of selection at each
stage.

Since the strata are roughly equal in popula-
tion size and a nearly equal number of sample
youths were examined in each of the sample
PSU’s, the sample design is essentially self-
wieghting with respect of the target population;
that is, each youth 12 through 17 years had
about the same probability of being drawn into
the respective samples.

The adjustment upward for nonresponse is
intended to minimize the impact of nonresponse
on final estimates by imputing to nonrespondents
the characteristics of “similar” respondents.
Here “similar” respondents were judged to be
examined youths in a sample PSU having the
same age (in years) and sex as youths not exam-
ined in that sample PSU.

The poststratified ratio adjustment used in the
third cycle achieved most of the gains in precision
which would have been attained if the sample
had been drawn from a population stratified by
age, color, and sex and makes the final samplc
estimates of population agree exactly with in-
dependent controls prepared by the Bureau of
the Census for the United States noninstitution-
alized population as of March 9, 1968 (approxi-
mate midsurvey point for Cycle III), by color
and sex for each single year of age 12-17. The

~sampling weight of every responding sample

youth in each of the 24 age, color, and sex classes
is adjusted upwards or downwards so that the
weighted total within the class equals the inde-
pendent population control for each survey.

In addition to youths not examined at all,
there were some whose examinations were incom-
plete in one frequency or another. If the techni-
cian considered some parts of the test unreliable

Table | . Missing hearing test data, by age of examinee: Health Examination Survey, 1966-69

All
Heari £ missi examinees, 13 14 15 16 17
earing test missing 12-17 years years years years years years
years
All frequencies (number of youths
for whom one or more test parts
are incomplete) .. ......... 38 7 8 5 8 6 4
Number of ears

Test incomplete for frequencies of:

260Hertz. .. .. .. ... 45 7 10 5 10 10 3

BOOHertz. .. ........... 45 8 8 5 11 10 3
1000Hertz. .. ........... 46 8 8 5 10 12 3
2000Hertz. . ... ......... 46 8 8 6 10 10 4
3000Hertz. .. ........... 47 8 11 5 10 10 3
4000Hertz. .. ........... 48 9 10 5 10 10 4
6000Hertz. .. ........... 46 7 10 5 12 10 2
8000Hertz. .. ........... 52 9 12 7 12 10 2




because of physical or mental reasons or t
audiometer was not {unctioning properly, the
test parts affected were also not used. The extent
of missing data for the hearing tests is shown in
table I.

For each of the examined youths 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 avail-
able (38 youths), a variety of methods were used,
depending upon the extent of missing data. If
only one car 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 fre-
quencies were used as the estimates if they were
consistent with the audiogram for the ear on
which data were missing. Otherwise, projections
were made on the basis of 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 meas-
urement techniques.

The probability design of the survey makes
possible the calculation of sampling errors. The
sampling error is used here to determine how
imprecise the survey test results may be because
they come from a sample rather than from the
mcasurcments 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) measure-
ment error and “pure” sampling error are con-
founded in the data—it is not easy to find a
procedure which will cither completely include
both or treat one or the other separately, (2) the
survey design and estimation procedure are com-
plex and accordingly require computationally
involved techniques for the calculation of vari-
ances, and (3) from the survey are coming
thousands of statistics, many for subclasses of

the population for which there are a small num-
ber of cases. Estimates of sampling error are
obtained from the sample data and are them-
selves subject to sampling error which may be
large when the number of cases in a cell is small
or even occasionally when the number of cases
is substantial.

Estimates of approximate sampling variability
for selected statistics used in this report are
included in the detailed tables. These estimates
have been prepared by a replication technique
which yields overall variability through observa-
tion of variability among random subsamples of
the total sample.?* The method reflects both
*““pure” sampling variance and a part of the meas-
urement variance.

In accordance with usual practice, the interval
estimate for any statictic 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 sta-
tistic, with 95-percent confidence. The latter is
used as the level of significance in this report.

An approximation of the standard error of a
difference d = & - y of two statistics x and y is
given by the formula S; = (Sﬁ + Si )12 where S,
and S, are the sampling errors, respectively of
x and y. Of course, where the two groups or
measures are positively or negatively correlated,
this will give an overestimate or underestimate,
respectively, of the actual standard error. These
estimates are shown in table IIL.

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 in the
belief that they may help to convey an impres-
sion of the overall story of the table.



Table Il. Standard errors of estimates for average hearing levels for speech (estima'ad)'I and total number of examinees, by selected characteristics:

United States, 1966-70
Both Boys Girls
Characteristic Total number | sexes
! of examinees | 12-17 [12-17]f 12 13| 14 |15 § 16 | 17 |1217] 12 | 13 14 15| 16 | 17
years; [lyears (| years | years| years | years | years | years| years || years| years | years | years| years | years
Total number T
of examinees ....| 6768135451/ 643 | 626 | 618 |613 | 556 | 489 | 3,223/ 547 | 582 | 586 | 503 | 536 | 469
Standard error in dB re audiometric zero {}SO-1964)
Race
White. . .. ...... 5735 | o015/ 020} 0.25{ 0.30{ 0.25| 0.30| 0.45| 0.40| o0.10} 0.25| 0.26| o0.20| 0.20| 0.25| 0.30
Negro. . ........ 999 | 025 0.35| 050/ 0.65| 0.55( 0.70f 0.70| 0.65| 0.30]| 0.55| 1.05| 0.60| 0.60| 0.65| 0.65
Other races ...... 34 | o065} 0.80]39.50{ 18.15| 16.90| 3.40|18.45| 0.00] 1.60] 3.60l42.40| 42.40|17.15] 35.35 | 28.40
Region
Northeast . ...... 1641 | o020 [ 0.30|| 0.35| 065} 030| 0.85| 0.40| 0.70| 0.25] 0.30| 0.20| 0.35| 0.50| 0.55| 0.80
Midwest . . ...... 1,757 | 0.25 [ 0.35|| 0.50] 050| 0.20| 0.35| 0.55{ 0.75] 0.20{ 0.35| 0.60| 0.30| 0.66| 0.40] 0.30
South, . ........ 1,704 | 0.30( 035 o0.50] 0.50| 0.40| 0.25| 1.35| 0.656] 0.35|| 055! 0.80| 0.65| 0.20| 0.40| 058
West .. ........ 1666 | 045 | 050 0.90] 0.50| 0.70| 0.60| 0.50| 0.90] 0.40) 0.70{ 055| 0.35| 0.30| 0.50| 0.50
Urban area ‘
3 million or more . . . 1,420 | 025 || 0.35| 0.40| 0.95| 0.45( 0.5} 0.256| 0.45] 0.15)| 0.35| 0.65| 0.35( 0.35| 0.45| 0.356
1-2.9 million . . ... 845 | 045 j0.50|| 0.35| 0.65| 0.70] 070} 0.65| 1.50] 0.45| 0.85| 1.10| 0.80| 0.75] 0.45| 0.5
250,000-999,999. . . 782 | o060l 055( 1.10] 055 045( 0.65} 0.85| 1.10] 0.90(l 1.60| 1.50| 1.20]| 0.90| 0.70]| 0.65
Under 250,000 . . . . 540 | 090} 050) 1.95( 1.20] 1.95| 0.70| 1.15| 5.00] 1.45| 1.05| 240| 2.25| 2.00| 1.20| 1.85
25,000 or more . . . . 293 | o085 1.05) 255] 1.25| 065{ 1.90| 1.80| 095] 0.65( 2.05| 0.90| 0.75|| 0.35| 0.60| 1.10
10,000-24,999 .. .. 187 { 1.00[1.25) 1.80| 1.65| 1.95| 1.15| 2.70|12.45| 0.75)/ 1.05| 2.35| 11.65|17.80| 11.70 ] 20.10
2,500-9,999. ..... 409 | o0.25 040}l 095| 1.00f 0.70| 1.35{ 2.40} 0.40| 0.20} 1.00| 050 1.20] 0.40| 1.00| 0.50
Ruralarea . ...... 2,292 | 020/ 0.30{ 0.45| 0.40| 0.45| 0.35| 0.65| 0.45| 0.20|l 0.35| 0.45| 040|/ 0.25| 0.50| 0.45
Income
Less than $3,000 . . . 817 | o025 | 045| o090| 1.10| 1.20| 0.80| 1.40| 1.30] 0.30 0.00| 1.25| 1.00| 0.80| 0.60| 0.80
$3,000-$4,999 . . .. 946 | 035 [ 050} 0.90] 0.95| 0.55| 0.85| 1.00] 0.70{ 0.30)l0.50| 0.55| 0.55| 0.60| 1.25{ 0.80
$5,000-$6,999 . . .. 1,085 | 0.20 j0.30 (| 0.80| 0.60| 0.60| 0.60| 0.60{ 0.65| 0.20l0.40| 065| 060 0.60| 0.65| 0.40
$7,000-$9,999 . . .. 1,555 | 015(0.20| 040| 045| 0.35| 0.30]{ 0.30| 0.95| 0,20 0.50] 0.40| 0.35| 045 0.60( 045
$10,000-$14,999. . . 1,277 | 0.20 j0.25( 0.40| 0.60| 045 0.45| 0.50] 0.55] 0.20{ 0.45{ 0.75! 040 0.35| 0.50|' 0.50
$15,000 or more . 652 | 0.15(10.25 0.45| 055 0.70( 0.80| 0.70| 0.75| 0.25/ 0.65| 0.75| 0.85| 0.65| 0.55|: 0.65
Education of parent
Less than 5 years . . . 443 | os50i0.75| 1.90] 1.35| 1.30] 1.30| 0.85| 1.05| 0.50 1.95| 1.60| 1.00] 0.80| 1.35| 2.60
5-7years ....... 609 | 050 |060| 060 1.30| 055| 0.70{ 2.05| 1.25| 0.50( 0.75| 0.75| 1.85| 0.60| 050| 0.75
Byears. ........ 845 | 025 (040 095| 0.80| 0.80| 0.85| 0.75| 0.60| 0.25/ 0.40{ 0.45| 0.40| 055 055l 0.90
911years. ...... 1.417 | 0.20 {030 || 0.70] 0.55| 060 0.50| 0.65| 0.55] 0.20{ 0.45| 0.60| 0.45| 0.95| 0.35| 0.50
12vears ........ 1915 | 0.5 |0.20| 0.40| 045| 0.30| 0.35| 0.45| 0.80] 0.20} 0.50| 0.40| 0.45| 0.25| 0.65| 045
13-15vyears . . . ... 554 | 0.25 020 || 055} 065| 0.65| 0.70| 0.85] 0.80| 0.30| 075! 1.15{ 055| 0.70] 0.70| 0.60
16vyears . ....... 443 | 0,25 [{0.55| 0.65| 1.30| 0.60| 1.00| 1.00| 1.10| 0.20| 0.45] 0.70| 095| 0.70| 1.00| 0.65
17 years or more . . . 350 | 0.25 ||0.30 | 055| 0.75| 095 0.95] 0.80| 0.65] 0.3s5|| 1.20] 130] 1.00| 1.15| 0.70| 0.95
Population change .
LOSS o vvvvnnn. 1601 | 030 |lo4o0(l o60| 0.25| 0.80( 0.65( 1.60; 0.70] 0.25| 0.25| 055 o055| 0.20f 0.45| 0.60
Below-average gain . . 1,754 | 030 |{0.35 || 0.60 0.55| 0.60| 0.40| 0.50| 0.80] 0.40]| 0.75! 065| 0.4s5| 0.70| 0.75( 0.65
Averagegain. ... .. 1,773 | 0.30 |jo.40 |} 0.65| 0.75| 0.25| 0.30| 0.30| 1.10] 0.30|l 0.35] 0.75| 045| 0.65| 0.30| 0.30
Above-average gain . . 1,640 | 0.25 [[0.35 || 0.60| 0.55] 0.40| 0.50| 0.35] o0.80] 0.15} 0.65| 0.50| 0.40| 0.50| 0.40| 0.35
1Average of hearing levels at 500, 1000, and 2000 Hertz.
000
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APPENDIX 11

DEMOGRAPHIC AND SOCIOECONOMIC TERMS

Age.—The age recorded for each youth was the
age at last birthday on the date of examination.
The age criterion for inclusion in the sample used
in this survey was defined in terms of age at time
of interview. Since the examination usually took
place 2 to 4 weeks after the interview, some of
those who were 17 years old at the time of inter-
view became 18 years old by the time of examina-
tion. There were 23 such cases. In the adjust-
ment and weighting procedures used to produce
national estimates, these 23 were included in the
17 year group.

Race.—Race was recorded as “white,”
“Negro,” or “other.” ‘“Other” included Ameri-
can Indians, Chinese, Japanese, and all races other
than white or Negro. Mexican persons were
included with “white” unless definitely known
to be American Indian or of another race.
Negroes and persons of mixed Negro and other
parentage were recorded as “Negro.”

Geographic region.—For purposes of strati-
fication the United States was divided into four
geographic regions of approximately equal popu-
lation. These regions, which correspond closely
to those used by the Bureau of the Census, were
as follows:

Region States Included

Northeast Maine, Vermont, New Hamp-
shire, Massachusetts, Comnnecti-
cut, Rhode Island, New York,
New Jersey, and Pennsylvania

Midwest Ohio, Illinois, Indiana, Michigan,

Wisconsin, Minnesota, lowa, and
Missouri

South Delaware, Maryland, District of
Columbia, West Virginia, Virginia,
Kentucky, Tennessee, North Car-
olina, South Carolina, Georgia,
Florida, Alabama, Mississippi,
Louisiana, and Arkansas

West Washington, Oregon, California,
Nevada, New Mexico, Arizona,
Texas, Oklahoma, Kansas, Ne-
braska, North Dakota, South
Dakota, Idaho, Utah, Colorado,
Montana, Wyoming, Alaska, and
Hawaii

Urban-rural.—The definition of urban-rural
areas was the same as that used in the 1960
Census. According to this definition, the urban
population was comprised of all persons living in
(1) places of 2,500 inhabitants or more incor-
porated as cities, boroughs, villages, and towns
(except towns in New England, New York, and
Wisconsin); (2) the densely settled urban fringe,
whether incorporated or unincorporated, of
urbanized areas; (3) towns in New England and
townships in New Jersey and Pennsylvania which
contained no incorporated municipalities as sub-
divisions and had either 2,500 inhabitants or
more, or a population of 2,500 to 25,000 and a
density of 1,500 persons or more per square mile;
(4) counties in States other than the New Eng-
land States, New Jersey, and Pennsylvania that
had no incorporated municipalities within their

~ boundaries and had a density of 1,500 persons

or more per square mile; and (5) unincorporated
places of 2,500 inhabitants or more not included
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in any urban fringe. The remaining population
was classified as rural.

Urban areas are further classified by popula-
tion size for places within urbanized areas and
other urban places outside urbanized areas.

Family income.—The income recorded was
the total income of the past 12 months received
by the head of the household and all other house-
hold members related to the head by blood,
marriage, or adoption. This income was the
gross cash income (excluding pay in kind) except
in the case of a family with their own farm or
business, in which case net income was recorded.

Parent.—A parent was the natural parent or,

in the case of adoption, the legal parent of the
child.

Guardian.—A guardian was responsible for the
care and supervision of the child. He (or she)
did not have to be the legal guardian to be con-
sidered the guardian for this survey. A guardian-
ship could only exist when the parent(s) of the
child did not reside within the sample household.

Head of household.—Only one person in each
household was designated as the ‘“head.” He
(or she) was the person who was regarded as the
‘“head” by the members of the household. In
most cases the head was the chief breadwinner
of the family although this was not always true.
In some cases the head was the parent of the
chief earner, or the only adult member of the
household.

000
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APPENDIX Il
RECORDING FORM

HEALTH EXAMINATION SURVEY-—ili

AUDIOMETRY
" AUDIOMETER NO. (6-9) EXAMINER (10-11)
USE THIS SECTION WHEN CARD USE THIS SECTION WHEN
SAMPLE NO. IS EVEN COL. NOS. SAMPLE NO. IS ODD
CPS cp
CPS cp§,
4000: R L (12-15) 4000: R L
¥ -
1000: R L (16-19) 1000: . R L
- —_—
6000: R L (20-23) 6000: R L
—_— -~
500: R L (24-27) 500: ‘R L
—~— + ]
2000: R L (28-31) 2000: R L
N B
250: R L (32-35) 250: R L
—— + —
4000: R L (36-39) 4000: R L
— P
8000: R L (40-43) 8000: R L
~— —_—
3000: R L (44-47) 3000: R L
CONDITIONS AFFECTING TEST RESULTYS: (Check) CONDITIONS AFFECTING TEST RESULTS
(a3) * o D NONE 1 l:] Cold at present 4 D Cold within past week
2 D Ear discharge 5 D Earache within past week

3 D Equipment defective® 6 D Behavior* 7 D Cther®

* Spacify frequency (cps.) if only certain one(s) offected, and describe:

PHS-4611-2 ) SAMPLE NO. {1-5)
REV. 11-66

OXOXC)



APPENDIX IV

STANDARDS FOR REFERENCE (AUDIOMETRIC) ZERO

The sound pressure standards for “normal”
auditory threshold—the 1951 American Stand-
ards Association audiometric zero—maintained
by the National Bureau of Standards were
derived from data of the National Health Survey
of 1985-36, as described previously. The original
measurements were determinations of voltages
applied at the terminals of the audiometer ear-
phones used in the survey for a subgroup of per-
sons with “normal” hearing. These threshold
data were transferred by loudness balancing to a
group of standard earphones designed especially
for stability in calibration—the Western Electric
705-A. After loudness balancing, the earphones
were placed on an NBS 9-A standard calibrating
coupler and their response was measured.

Later, and in a similar fashion, the National
Bureau of Standards transferred the threshold
from the Western Electric 705-A earphone to
five other types of earphones.

The threshold standards in terms of sound
pressure in a standard coupler will be valid for
the earphones of these types provided the ear-
phone cushions are of controlled profile, thick-
ness, and compliance; the distance from the front
of the face of the moving diaphragm to the plane
of the cushion is held constant; and that the
earphone is held against the ear with a constant
coupling force.13:23  They will not apply to
earphones of other types.

The transfer characteristics for the TDH-39
earphones MX-41/AR cushions-used in this sur-
vey were those determined for the Health Exam-
ination Survey instruments at the University of
Pittsburgh to replace those previously suggested
by Allison Laboratories.2%

The new (1964) standard reference zero rec-
ommended by the International Organization
for Standardization (ISQ)10:26-29 was adopted
in the 1969 American National Standard for

audiometers during conduct of this survey to
replace the differing 1951 American and the
1954 British Standards.?? Since these new
standards are appearing in many of the journals
and other technical publications, the comparison
of them with the 1951 American Standard on
the 705-A earphones and the TDH-39 earphones
used in this survey is shown in table IIIL.

The thresholds for the 1951 American Stand-
ard and the recommended ISO Standard on the
705-A earphones are rounded to the nearest
0.5 dB in accordance with the ISO method of
presentation. The TDH-39 thresholds are re-
tained in the form used to convert the findings
from this survey to decibels re 0.0002 dyne per
square centimeter, as shown in the section “Com-
parison With Previous Findings.”

Table Ili. Comparison of 1951 American Standard and the
recommended 1SO Standard for reference zero

1951 American Standard Recommended 150

for reference zero of: Standard for

Frequency reference zero

WE-705-A TDH-39 of WE-705-A

(-:arphones1 earphones1 earphones1
Decibels re 0.0002 dynes per square cm,

250c¢ps . . . 39.6 45.4 24,5
500cps . . . 25.0 30.0 11.0
1000cps . . . 16.5 22.6 6.5
2000cps . . . 17.0 21.8 85
3000¢ps . . . 2160 26.7 7.5
4000cps . . . 15.0 16.9 9.0
6000¢ps . . . 2975 23.9 8.0
8000cps . . . 20.9 26.5 9.6

10n NBS 9-A coupler. TDH-39 earphone reference values
shown here are those determined for the Health Examination
Survey instruments at the University of Pittsburgh."" The
other two sets were determined by averaging many different de-
terminations from many different countries, availabie from the
National Bureau of Standards.

2Estimated.
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Series 1.

Series 2.

Series 3.

Series 4.

Series 10.

Series 11.

Series 12.

Series 13.

Series 14,

Series 20.

Series 21.

Series 22.

For a listoftitles of reports published in these series, write to:

QUTLINE OF REPORT SERIES FOR VITAL AND HEALTH STATISTICS
Originally 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.

Data evaluation and methods research.—Studies of new statistical methodology including: experi-
mental 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.

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

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

Data from the Health Interview Survey,—Statistics on illness, accidental injuries, disability, use of
hospital, medical, dental, and other services, and other health-related topics, based on data collected
in a continuing national household interview survey.

Data from the Health Examination Survey.—Data from direct examination, testing, and measure-
ment of national samples of the population provide the basis for two types of reports: (1) estimates
of the medically defined prevalence of specific diseases in the United States and the distributions of
the population with respect to physical, physiological, and psychological characteristics; and (2)
analysis of relationships among the various measurements without reference to an explicit finite
universe of persons.

Data from the Institutional Population Surveys.~—Statistics relating to the health characteristics of
persons in institutions, and on medical, nursing, and personal care received, based on national
samples of establishments providing these services and samples of the residents or patients.

Data from the Hospital Discharge Survey.—Statistics relating to discharged patients in short-stay
hospitals, based on a sample of patient records in a national sample of hospitals.

Data on health vesources: manpowey and facilities,—Statistics on the numbers, geographic distri-
bution, and characteristics of health resources including physicians, dentists, nurses, other health
manpower occupations, hospitals, nursing homes, and outpatient and other inpatient facilities.

Data on mortality.—Various statistics on mortality other than as included in annual or monthly
reports—special analyses by cause of death, age, andother demographic variables, also geographic
and time series analyses,

Data on natality, marriage, and divorce. — Various statistics on natality, marriage, and divorce other
than as included in annual or monthly reports—special analyses by demographic variables, also
geographic and time series analyses, studies of fertility.

Data from the National Natality and Mortality Surveys.—Statistics on characteristics of births and
deaths not available from the vital records, based on sample surveys stemming from these records,
including such topics as mortality by socioeconomic class, medical experience in the last year of
life, characteristics of pregnancy. etc,
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