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Series 11 reports present findings from the National Health Examination
Survey which obtains data through direct examination, tests, and
measurements of samples of the U,S, population. The reports published
to date (Nos. 1 through 34) have related to the adult program, Additional
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grams, Cycles Il and IIl of the Health Examination Survey, These re-
ports emanating from the same survey mechanism, will be published in
Series 11 but are numbered consecutively beginning with 101, It is
hoped this will facilitate the efforts to provide users with all of the
data and only the data in which they are interested.
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THIS REPORT CONTAINS estimates of hearing levels for childven 6-
11 vears of age in the United States as determined in the second cycle
of the Health Examination Suvvey, conducted in 1963-65. A probability
sample of 7,417 childven were selected to represent the 24 million chil-
dren 6-11 years of age in the noninstitutional population of the United
States, Out of the 7,417 childven selected in the sample, 7,119 or 96
percent weve examined,

Hearing threshold levels fov the vight eav and left eav of each child ex-
amined weve determined individually by air conduction with standard
pure-tone cudiometers at eight frequencies—250, 500, 1000, 2000, 3000,
4000, 6000, and 8000 cycles per second. Testing was done undey cave-
fully controlled conditions, with vespect to equipment and acoustical en-
vivonment, by trained technicians in an acoustically treated yoom in the
specially constructed trailer in the mobile examining center.

The veport gives findings by age and sex for the vight ear, left ear, and
better ear at each of the test frequencies, as well as presenting esti-
mates of heaving levels for speech. These findings ave the fivst to be
made available from a nationwide probability sample of children in the
United Stales,

Comparison of the findings from the present study with those from some
of the previous lavge-scale heaving suvveys, such as the 1935-36 Na-
tional Health Survey and the Pittsbuvgh Suvveys, are included,

Hearing threshold levels are expressed in terms of the 1951 American
Standavds Association's audiometvic zevo, as they weve for the National
Health Examination Survey among adults in 1960-62, but the Intevna-
tional Organization for Standavdization’s 1964 ISO vecommendation for
standard vefevence zevo is also shown,

SYMBOLS
Data not available--— - mwmmw o emeeee - _—
Category not applicable--v-ccmmmcrccamana ..
QUAantity ZEro--~—=--—s oo -
Quantity more than 0 but less than 0.05---- 0.0
Figure does not meet standards of ‘
reliability or precision---w---eeccmeaaa- ®




HEARING LEVELS OF CHILDREN
BY AGE AND SEX

Jean Roberts and Paul Huber, Division of Health Examination Statistics

INTRODUCTION

Contained in this report are national esti-
.mates of hearing levels for children based on
data obtained at eight frequencies by individual
air-conduction testing with pure-tone audiometers
in the Health Examination Survey of 1963-65.

The Health Examination Survey is one of the
major programs of the National Center for Health
Statistics, authorized under the National Health
Survey Act of 1956 by the 84th Congress as a
continuing Public Health Service activity to de-
termine the health status of the population.

Three different survey programs are utilized
in the National Health Survey.! The HealthInter-
view Survey is concerned primarily with the im-
pact of illness and disability upon the lives and
actions of people and the differentials observable
in various population groups. It collects informa-
tion from samples of people by household inter-
view, The Health Records Survey consists of
follow-back studies based on vital records, in-
stitutional surveys to establish sampling frames
as well as provide data, and surveys based on
hospital records. The third major program isthe
Health Examination Survey,

In the Health Examination Survey, data are
collected by direct physical examinations, tests,
and measurements performed on the population
studied, This vehicle provides the best way to
obtain actual diagnostic data on the prevalence of
certain medically defined illnesses. It is the only
reliable way to secure information on unrecog-
nized and undiagnosed conditions and on avariety
of physical, physiological, and psychological
measures within the population. It also provides

demographic and socioeconomic data on the sam-
ple population under study,

The Health Examination Survey is conducted
as a series of separate programs referred to as
"cycles." Each cycle is limited to some specific
segment of the U.S, population. In the first cycle
data were obtained on the prevalence of certain
chronic diseases and on the distribution of various
measures and other characteristics in a defined
adult population, as previously described,2:3

The second program or cycle, on which this
report is based, required the selection and ex-
amination of a probability sample of the non-
institutionalized children 6-11 years of age in
the United States. The examination focused pri-
marily on health factors related to growth and
development, It included an examination by a
pediatrician and by a dentist, tests administered
by a psychologist, and a variety of tests and
measurements by a technician. A description of
the survey plan, sample design, examinationcon-
tent, and operation of the survey is containedin a
previous report, ¢

Field collection operations for this cycle
were started in July 1963 and completed in De~
cember 1965. Out of the 7,417 children selected
in the sample, 7,119 or 96 percent were examined.
This national sample is representative of the
roughly 24 million noninstitutionalized children
6-11 years of age in the United States with re-
spect to age, sex, race, region, size of place of
residence, and change in size of place of residence
from 1950 to 1960.

During his single visit, each child was given
a standardized examination by the examining
team in the mobile units specially designed for



use in the survey. Prior to the examination, in-
formation was obtained from the parent of the
child. This consisted of demographic and socio-
economic data on household members as well as
medical history, behavioral, and related data on
the child to be examined. Ancillary data for the
child on grade placement, teacher's rating of his
behavior and adjustment, and health problems
known to the teacher were requested from. the
school. For verification of the child's age and
information related to the child at birth, birth
certificates were obtained.

Policies for the testing of hearing and the
related examination of the ears, nose, and throat
were provided through the Subcommittee on Hear-
ing in Children of the Committee on Conservation
of Hearing of the American Academy of Ophthal-
mology and Otolaryngology, of which Dr. Raymond
E. Jordan is Chairman. Members of the subcom-
mittee also made on-site visits to review the on-
going hearing examination, Facilities for the test-
ing of hearing, training of technicians in testing
and in instrument calibration, and for 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 guid-
ance on audiometric testing and the training of the
technicians in this testing was given by Dr. Leo
Doerfler of the University of Pittsburgh, Instru-
ment calibration, background noise level surveys,
and specific guidance on environmental control

- aspects of hearing testing was provided by Mr,
Kenneth Stewart through his acoustics laboratory
at the University of Pittsburgh. Special trainingin
performing the ear examinationwas alsogiventhe
survey staff pediatricians.

HEARING LEVEL MEASUREMENT
AND RELATED EXAMINATION

Hearing threshold levels were determined

for the right and left ear of eachchild individually
“at eight frequencies—250, 500, 1000, 2000, 3000,
4000, 6000, and 8000 cycles per second (cps)—
in an acoustically treated room using air-conduc-
tion earphones with standard pure-tone audiom-
eters. The related examination of theear, nose,
and throat by the survey staff pediatrician included
an evaluation of the condition of the drum, auditory

canal, and external ear as well as an inspection
of the oral pharynx, tonsils, and nose.

' Hearing threshold level, as used in this re-
port, is the lowest intensity of a pure tone pro-
duced in the audiometer earphone thatis reported
as just audible to the ear of the examinee being
tested in the specified number of trials. The
standard audiometers used in the survey were
calibrated in accordance with the 1951 American
Standards Association specifications.5 Hence the
zero sound intensity level on the dial of these
instruments corresponds to the threshold of hear-
ing for 'mormal" subjects as determined in the
National Health Survey of 1935-36. At that time
the voltages were measured on earphones that
produced sounds which were, in general, barely
audible to persons with no history of otological
disease or difficulty in hearing,

The "audiometric zero' or zero point on the
audiometer was expressed in terms of the sound
pressure levels in decibels (dB) produced by the
earphones in a National Bureau of Standards'
(NBS) 9-A coupler when the voltages correspond-
ing to this threshold of hearing are applied. This
audiometric zero point corresponds to adifferent
sound pressure level for each test frequency.
Measurement of hearing level could be made in
5-decibel steps from 100 decibels above to 10
decibels below this audiometric zero point. Since
the hearing of children is substantially more
sensitive than that of the adults tested in Cycle
I of the Health Examination Survey, the audiom-
eters were modified by the insertion of a 30-
decibel attenuator so that testing could be done
to as low as 40 decibels below audiometeric zero
in a stable part of the range of the instrument,
This made a corresponding reduction inthe upper
limit that was possible. The value of the attenu-
ator was later subtracted to obtain the actuai
readings. The reading in decibels re audiometric
zero is 20 times the logarithm to the base 10
of the ratio of the sound pressure at the indi-
vidual's threshold of audibility (zero sensation
level) to the reference sound pressure established
for audiometers (audiometric zero). Both sound
pressures in this ratio are frequently expressed
in decibels re 0,0002 dyne per square centimeter,
rindings from the survey are presented in terms
of the 1951 American Standard as they were for
the adult Health Examination Survey in 1960-62.



The basis for converting these findings to those
in terms of the 1964 standard reference zero
recommended by the International Organization
for Standardization and now under consideration
for adoption is given in appendix III.

For the testing, performed by trained tech-
nicians, the child was seated with his back to the
window in the acoustically treated test room in
which the door had been closed (fig. 1). The tech-
nician made sure thatthe child's ears werenot ob-
structed with cotton and that eye glasses, ear-
rings, and chewing gum were removed, For girls,
hair was pulled back off the ears. He then placed
the earphone opening over the ear canal and made
sure that the earphone had a good seal against
the child's ear, The red earphone was placed on
the right ear, the gray on the left.

Figure I. Testing hearing of children in Cycle Il of
the Health Examination Survey.

Before placing the earphones the child was
told that oncethey were placed the child should not
touch them, that the sound which would be like
whistles or horns that would come from them
would be heard in one ear at a time and would
get progressively fainter. The child was asked to
show when the sound was heard by raising his
right or left hand and to raise his hand even
though the sound was very faint,

The power on the instrument was on for at
least 10 minutes prior to the test. The 4000 cycle
tone was introduced to the first ear to be tested
at a level of 60 decibels for about 3 seconds.
When the child responded, the intensity level was
set 10 decibels below the previous stimulus
intensity and presented for about 5 seconds, The
level of the tone was dropped in 10-decibel steps
in this manner until no response was obtained.
Then the intensity was raised 5 decibels, If a
response was obtained, the intensity was reduced
10 decibels. If no response there, the intensity
was raised S5 decibels. The threshold recorded
was the lowest dial reading at which 50 percent
or more responses were obtained, 2outof3 trials
or 3 out of 5 trials. Only ascending responses
were counted in determining the threshold. The
sequence of testing was done in a randomized
fashion starting with 4000 cps, then proceeding to
1000, 6000, 500, 2000, 250, 4000, 8000, and 3000.
Testing of the ears was alternated starting with
the right ear for children with even numbered
records and with the left ear for children with odd
case numbers (appendix I).

During the hearing test when it became ap-
parent that the child was too facigued to give
reliable responses, the frequencies of 3000 and
8000 cycles per second were omitted, As a re-
sult the extent of missing data at these two
frequencies for the youngest children (6 and 7
years old) was very large, and the estimates
shown for them will be much less reliable than
for the others (appendix II).

After the testing the technician indicated on
the record what conditions, if any, affected the
test such as a cold, ear discharge, defective
equipment, earache, behavior, or other. If the
technician indicated that because of the condition
he felt the hearing test results were unreliable,
these results were not used.



A disinfectant was applied to the headband
and earphones following each test session.

The technician was trained to avoid rhythmic
presentation of signals to the child, to skip to
another threshold temporarily so as to avoid a
long, drawn out search for a particular thresh-
old, to avoid visual or auditory clues when the
tone was presented, andto avoid distracting activ-

ity.
Acoustical Environment

Hearing was tested in an acousticallytreated
room within a specially constructed trailer in
the mobile examining center. The inside di-
mensions of the room measured 84 by 156 by 96
inches, Walls, door, and ceiling consisted of 4-
inch thick acoustical panels of heavy steel con-
struction, The room contained incandescent light-
ing and had continuous but quiet ventilation,

Performance of the room in attenuating ex-
ternal noise was determined by acoustical sur-

veys conducted under normal test conditions
periodically throughout the cycle, Sound pressure
levels were measured both inside and outside the
test area with and without the air-conditioning
equipment on and under other conditions of ex-
cess noise, When compared with the American
Standards Association's maximum allowable
sound pressure levels for no masking of the test
signals above audiometric zero,8 the findings
(shown in table A) indicate that under normal
conditions with the air-conditioning equipment
on, the rooms would have provided sufficient
attenuation of ambient noise for testing to at
least 20 decibels below audiometric zero at all
test frequencies., The lowest hearing level for
which there would be no masking ranged from 22
decibels below audiometric zero at 250 cycles
per second to 28-35 decibels below at 500-2000
cycles and 40 decibels or more below from 3000-
8000 cycles. Hence, for all practical purposes
only at the 250 cycles frequency could masking
due to extraneous noise have produced an ele-

Table A. Acoustical survey! of the noise levels? in the test room used for audiometry
in the Health Examination Survey, 1963-65
Sound pressure
Maximum allowable level (dB)
Audiometric sound pressure inside test room
::-est tf)or no Iélasking Instrument
Frequency band (cps above audiometric noise
aneney (epe) frequency | ™ oo from 1951 (dB) All air | All air
(cps) American Standard condi- condi-
(dB)! tioning | tioning
off on
Totaleeaoarmmeuon - ~ - 44-52 61-68
20-75 e 50 40 14 40=-50 61-65
75<150c=umcacncncraann 125 40 12 28 38-40 .
150-300=mmreccmannanan 250 40 12 12 17-18
300-600~-=-e-cmacacuaua 500 40 11 11 12
600-1200~=~-s-memecnnao 750 40
600~1200=cmmummcanmm——— 1,000 40 11 10-11 11
1200-2400=<vcmmnmnccnnu- 1,500 42
1200-2400-c=mermmmccmmux 2,000 47 11 12 12
24004800~ wcrcrnccraan 3,000 52
2400-4800==ccmcmnacmmcn~ 4,000 57 12 12 12
4800-10000=ccmmcucuccnunan 6,000 62
4800~10000==mmmmanmanana 8,000 67 12 12 13

1September 19, 1963, at Poughkeepsie, New York,
2Sound pressures in decibels re 0.0002 dyne per cm?



vated rather than a true hearing level for the few
children whose hearing levels were unusually low
(less than 22 decibels below audiometric zero).

During the cycle it was not always possible
to select locations for the examining center that
at all times presented anideal acoustical environ-
ment for hearing testing and still met other
conditions necessary for the rest of the examina-

tion.
Analysis of the findings in the frequencies

lower than 2000 cycles 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.

Avdiometer Calibration and Other Aspecis
of Quality Control

The audiometers used inthis survey tomeas-
ure hearing acuity were Beltone and Maico in-
struments—standard electroacoustical genera-
tors with air-conduction earphones (receivers)
of type TDH-39 with MX-41/AR cushions, pro-
viding pure tones of selected frequencies and in-
tensities which cover the major portion of the
auditory range, and with a manual device for in-
terrupting the tone.

The audiometers were modified and cali-
brated at the acoustics laboratory of the Uni-
versity of Pittsburgh to furnish readingsinterms
of hearing levels in decibels on the National
Bureau of Standards' 9-A calibrating coupler
relative to the 1951 American Standards Associ-
ation's audiometric zero at frequencies of 125,
250, 500, 750, 1000, 1500, 2000, 3000, 4000,
6000, and 8000 cycles per second. This audio-
metric zero (American Standard, 1951) for air-
conduction testing is based on findings from the
clinical followup to the 1935-36 National Health
Survey for that subgroup of persomns considered
to have '"normal" hearing. This subgroup con-
sisted 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 ex-
ceed a total variation of 15 or 20 decibels on the
eight tones from 64 to 8192 cps.7.8

The sound pressure levels produced by an
audiometric earphone in the NBS 9-A coupler
when voltages corresponding to audiometric zero
are applied differ for each type and configuration
of earphone, The levels for the TDH-39 ear-
phones used in this survey examination, together
with the corresponding present international ref-
erence zero levels for pure-tone audiometers
recommended by the International Organization
for Standardization (ISO), are shownin appendix IT1.

During the cycle, each audiometer was re-
turned to the acoustics laboratory at the Uni-
versity 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 included tests to determine
whether the instruments were within the following
American Standards Association Specifications
(table B):®

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

2. The sound pressure produced by the ear-
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 cycles or
less and by not more than 5 decibels at
frequencies above 2000 cycles.

3. The 5-decibel intervals between succes-
sive hearing level readings being notless
than 3.5 decibels or more than 6.5 deci-
bels.

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.



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

As indicated previously, each ear was re-
tested at 4000 cps to provide a measure of the
reliability of test results. On the average at the
various examination locations the difference
ranged from 1 to 4 decibels or less than the in-
terval between the test intensities, the magnitude
that might be expected in test-retest of normal
subjects,

The randomized order of presentation of the
frequencies provided a further safeguard against
errors in testing.

Table B. Typical audiometer calibration results for Audiometer No. 3566
Intensit Second harmonic Attenuator4
error (<:IB§2 below
fundamental
Actual frequence of
Ins trumer(tgpgl)fequency frequency (dB)
(cps)! Red | Gra Expected | Actual
hone | thone range interval
P p Red Gray
phone phone
250w emmenme e n e ceme 254-=~ -0.3] -0.5 35+ 35+ 95-100 4,8
500ecmcmmm e 509--- -1.7}{ -1.8 35+ 35+ 90-95 4,8
1000=enmrucrencnrananen 1012--- -0.7 | -0.4 35+ 35+ 85-90 5.1
2000-=rmmccmannrcrcncan 1986~~~ ~2.8 | =-2.7 31.0 31.0 80-~85 5.0
3000~cemwmmccm e mncc e 3991 --- ~2,3 | -2.2 35+ 35+ 75-80 5.1
4000~~~ccmmmcneccca e 3987---~ +1.6 | +1.7 35+ 354 70-75 4,9
6000~=momccmmcc e 5999-~- ~0.2} +0.8 35+ 35+ 65-70 5.2
8000=reommnmmcn e e 7926--- +0.3 | +0.6 35+ 35+ 60-65 4.9
55-60 5.2
50-55 4,8
Actual attenuation of 30 dB pad = 29,2 dB 45-50 5.2
40~45 4,8
Line woltage variation: 105-125 = 0.5 dB 35-40 5.3
(ASA tolerance.is 2 dB) 30-35 4.9
25-30 5.1
Overshoot and undershoot within ASA tolerance limits of +1dB %g-%g 28
Onset time within ASA tolerance limits of .1 to .5 sec. éo]-.(]iS -
Decay time within ASA tolerance limits from 20 dB or more 0-5 -
within .5 sec. -iao s -

Lasa
2a8A
hearing
asA

‘AsA tolerance +1.5 dB.

intensity tolerance
level dial readings of 60 dB.

second harmonic tolerance is 25 4B at 500, 1000, 2000, and 4000 cps.

frequency tolerance * 5 percent.
at 250~2000 cps is *4 dB, at 3000+ %5 dB. Obtained at



FINDINGS

Patterns in Hearing Thresholds

More than 70 percent of the children in the
noninstitutionalized population of the United
States have, at least for the better ear, hearing
thresholds lower (better) than the 1951 American
Standard audiometric zero, as determined from
the Health Examination Survey in 1963-65. At all
frequencies, except 6000 cycles, at least 75 per-
cent of the children were found to have hearing
levels lower than this audiometric zero (fig. 2).

Hearing sensitivity among children was found
generally, to decrease with the increase in fre-
quency. This pattern, however, is broken at 2000
and 8000 cycles. The median hearing threshold
is lower at 2000 cycles than at 500 and 1000 cy-
cles (that is hearing is better at 2000 cycles than
at the two lower frequencies) and lower at 8000
cycles than at the other high tones—3000, 4000,
and 6000 cycles per second.

Hearing thresholds for the right and left ear
of a particular individual tended to be the same
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Figure 3. Percent of children 6-1l years with dif-

ference in hearing levels between both ears of 5
decibels or less, Health Examination Survey.
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Figure 2, Selected percentiles from the distribution
of hearing threshold levels for the better ear of
children 6-11 years, at each test frequency, United
States.
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Figure 4. Percent of children 6-11 years with hearing
levels in the two ears differing by more than 5
decibels, Health Examination Survey.
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for most children. The extent of this right-left
ear agreement was found to diminish somewhat
with the increase in frequency. The highest level
of agreement was found at 250 and 500 cycles
where for about 88 percent of the children there
was no more than 5 decibels difference in test
results, The lowest level was at 6000 cycles
where for 67 percent of the children there were
similar hearing thresholds in the right and left
ear (fig. 3).

Where the two ears differ In hearing sensi-
tivity, at most frequencies neither ear is foundto
be consistently more or less semsitive. At 4000
and 6000 cycles, however, the right ear is found
to be more sensitive somewhat more often than
the left (fig. 4). The reason for this is not evident,
but practice effect during the testing can beruled
out since that potential factor was minimized by
alternating the sequence for testing ears from
one frequency as well as one examinee to the
next, :

The distribution of hearing levels is slightly
skewed to the right—more skewed for the higher
frequencies of 4000-8000 cycles than for thelower
frequencies as shown in figure 5 and table 1,

Age and Sex Differences

At all frequencies, there is little difference
between the hearing threshold levels of boys and
girls, as shown in figures 6 and 7. Although girls
are found to have slightly lower (better) median
hearing levels at all frequencies except the
lowest, 250 cycles, the differences arenot statis-
tically significant, being of the order of only a
fraction of a decibel (appendix II).

For both sexes, a pattern of increasing
hearing sensitivity with increasing age was gen-
erally found (tables 2-28). This trend was more
marked at the lower frequencies, 2000 cycles or
less, as shown in figure 8. At least part of this
may be explainable by the behavior of the child,
in particular the increasing span of attentionwith
age. It is also possible that at low frequencies,
where the trend is most marked, the fit of the
earphones is critical and that there may be some
earphone leaks in younger children due to the shape
of their skulls,

An analysis of seasonal variation, if any, in
hearing levels is not presented. These data would
not adequately reflect such variation because of
operational necessities in the survey which re-
quired completion of sample areas in the North-
ern States during the summer months and areas
in the Deep South during the winter.

Estimated Hearing Levels for Speech

Speech-reception thresholds were not meas-
ured in the survey examination. However, a fre-
quently used estimate of them is obtained by
averaging the levels at the three pure-tone fre-
quencies usually considered most important for
understanding speech—500, 1000, and 2000 cy-
cles—for the better ear. This type of estimation
procedure is recommended by the American
Medical Association's Committee on Medical
Rating of Physical Impairment!? and the American
Academy of Ophthalmology and Otolaryngology. 1
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The distribution of these estimates is shown in
table C.

Most of the children in this country were
found to have estimated hearing thresholds for
speech lower (better) than audiometric zero,
as shown in figure 9 and tables 26-28. This
threshold for 75 percent of the children was at
least 4 decibels below (better) than audiometric
zero. As mnoted previously for the individual fre-
quencies in this range, the hearing thresholds for

10

boys and girls were similar and there was a pat-
tern of increasing sensitivity withincreasingage.

The Committee on Conservation of Hearing
of the American Academy of Ophthalmology and
Otolaryngology has proposed a classification of
hearing handicaps for audiometric survey pur-
poses which contains approximate gradations of
impairment that are related solely to pure-tone
audiometric measurements, These gradations are
not related to medical diagnosis and also delib-



erately disregard the numerous other types of
difficulties in understanding speech 12 (table C).

The prevalence of hearing handicaps seen in
these terms among children in this country was
found to be very low. Less than 1 percent, or
approximately 213,000 children 6-11 years of age,
have hearing levels of 15 decibels or more above
audiometric zero within the critical speech range.

- PER SECOND

-15 250
-0 . R .:g
TR 0
-5 % % K 53
2R RS
[ J I o2+t 2e .
“i5 - 500
-0 | e :
5 % {AXR
o R o
A5
-0~ IR, 22
O o TR 3
E : AR
o o] R RO AR
&
ul
N .5~
e
e -0 o
= X
g 5 SR
b=y [e] ‘e¥a%%s%
S .
< _|5r 3,000
w
@ -0
%)
ol R
@ 0 L LRSI DOXEICRN
o
u
S 5 4,000

R ETXTIT
R ”,

R T TR R K AR RRIAXRNEE
R R LIRS
ORI RRALR

SRS

>
%

8 9 10 11
AGE IN YEARS
‘American Stondard, 1951

Figure 8. Median hearing levels for the better ear of
children, by age at each test frequency, United
States.
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Essentially all of these children fall within a
group who have some difficulty with faint or
normal speech. None were found to have such
severe difficulty as to be unable to understand
even amplified speech, indicating that the pro-
portion among children of this age is too small
to measure with the size sample used in this
survey,

The findings of such a low prevalence of hear-
ing handicaps among children reflects the limita-
tion of the survey's target population to the non-
institutionalized. In particular, children living
in special institutions for the hearing impaired
would have been excluded.

At the other extreme, more than 9 percentof
the children 6-11 years of age were foundto have
hearing levels of 15 decibels or more below audio-
metric zero (American Standard, 1951) within the
range of frequencies usually considered most
essential for understanding speech.
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Table C.

Estimated percentage of the child population, by gradation of hearing handi-

cap: United States, 1963-65

Average hearing level for 500, 1000, Ability to understand Both Bovs Girls
and 2000 cps in the better ear speech sexes oy +
Percentage

Less than 15 dB-------- e No significant difficulty

with faint speech 99.19 | 99.14 89.24
15-29 dB------mcmememe e e e ee Difficulty only with faint

speech 10,71 0.72 0.69
30-44 dB--------sme e Frequent difficulty with

normal speech 0.10 0.14 0.07
45259 dBmmmm=mommmmm e Frequent difficulty with )

loud speech * * g
60-79 dBem-mcmmc e e Understands only shouted

or amplified speech * * %
80 or more dBe-------omommem e Usual cannot understand ) '

even amplified speech * %

COMPARISON WITH FINDINGS
FROM OTHER STUDIES

The present study is the first in which the
findings are representative of the elementary
school-age population of this country. In addition
to the old National Health Survey of 1935-36,
there have been several large-scale studies dur-
ing recent years which obtained data on hearing
thresholds of selected groups of young adults.
Some of these were limited to the otologically
normal and were done specifically to determine
hearing level norms. In addition tothese, arecent
intensive studyl® was completed in Pittsburgh,
Pennsylvania, during which hearing threshold
levels were determined for children in the ele-
mentary schools. Reference is limited here to
studies presenting findings on children or young
adults in which the testing methods used were
somewhat similar to those in the present survey.

The 1935-36 National Health Survey, from
which data were used as the base for the 1951
American Standard audiometric zero, was the
earliest of these large-scale studies.” This study
presented data on 1,242 persons judged to be
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otologically normal, selected from a clinical
investigation among some 9,000 persons of all
ages rvesiding in selected cities of the United
States. Threshold levels were determined by air-
conduction testing at eight pure tones—64, 128,
256, 512, 1024, 2048, 4096, and 8192 cycles per
second—generated by standard audiometers
(Western Electric 2-A, earphone type 552), Test-
ing was done in booths constructed to give ef-
fective insulation from ambient noise, Because
of the method used for selecting the study group
from these urban communities, the findings can-
not be assumed to be representative of the urban
population of this country at the time ofthe study.
It will be assumed here that threshold levels ob-
tained at 256, 512, 1024, 2048, 4096, and 8192
cycles per second were approximately the same
as would have been obtained at the 250, 500, 1000,
2000, 4000, and 8000 cycles used in the present
study.

The 1960-62 Health Examination Surveypre-
sented data on a nationally representative sample
of young adults 18-24 years of age.l* This study
as previously reported was based on a national
probability sample of some 6,700 persons se-



lected to represent the civilian, noninstitutional
population aged 18-79 years. Here the threshold
levels were determined by air-conduction testing
at six pure tones—500, 1000, 2000, 3000, 4,000,
and 6000 cycles per second—generated by stand-
ard audiometers with TDH-39 earphones. Testing
was done in booths constructedto achieve effective
insulation.

From the 1955 Wisconsin State Fair, data
have been presented on 122 persons 18-24 years
of age comsidered to be otologically normal.!>
These subjects were selected from persons ofall
ages who were tested with standard audiometers
by air-conduction (TDH-39 earphones) in pre-
fabricated test rooms. Testing was done at nine
tones—125, 250, 500, 1000, 2000, 3000, 4000,
6000, and 8000 cycles per second. The study
group was drawn from among those attending the
fair—primarily from Milwaukee and surrcunding
areas,

A British study conducted by Dadson and King
in 1952 presented data on 99 persons 18-24
years of age considered to be otologically nor-
mal.l® Testing was done with standard audiom-
eters by air-conduction (4026-A earphones) in
a highly silent, absorbent room. Testing was
carried out with pure tones at 14 frequencies—
80, 125, 250, 500, 1000, 1500, 2000, 3000, 4000,
6000, 8000, 10000, 12000, and 15000 cycles per
second. All the subjects were employees of the
National Physical Laboratory and were trained,
highly motivated listeners.

The University of Pittsburgh Graduate School
of Public Health, in cooperation with the Commit-
tee on Conservation of Hearing of the American
Academy of Ophthalmology 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, who were between 5
and 14 years of age.Inthis study, threshold levels
were determined by air-conduction testing at sev-
en pure tones—250, 500, 1000, 2000, 4000, 6000,
and 8000 cycles per second generated by standard
audiometers (WE-705A earphones). Testing was
done in prefabricated test rooms constructed to
achieve effective attenuation of ambient noise.
The study group was selected to be a represent-
-ative cross section of the Pittsburgh elementary
school population,1?

Findings from the various studies cited in
this section have been converted to the uniform

basis of the TDH-39 earphones on the NBS 9-A
coupler expressed in decibels re 0.0002 dynes per
square centimeter. This is a scale differentfrom
that used in data presented elsewhere in this re-
port (appendix III). Factors which cannot be com-
pensated for are differences in acoustical environ-
ment, testing technique, stability of the instru-
ments used, and selection and motivation of the
test subjects. These are confounded with any real
differences that may exist among the populations
themselves.

The median hearing levels obtained from the
present study differ quite substantially from those
found in the 1935-36 National Health Survey which
were used in determining the 1951 American
Standard reference zero (fig. 10).5:17 The levels
for children (ages 6-11 years) in the present study
are from 4 to 9 decibels lower (bet.er), depending
on the frequency, than those of the otoscopically
normal young adults in the 1935-36 National
Health Survey.

Findings from the present study are in much
closer agreement with the results of morerecent
studies which present data on hearing levels of
young adults, The median hearing levels found in
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Figure 10. Median hearing tl;reshold levels (in deci-
bels re 0.0002 dyne per cm”) for children and young
adults at six frequencies, from selected studies.
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the present study differ by no more than 1.5
decibels from the median hearing levels for
young adults (18-24 years of age) in the 1960-62
Health Examination Survey—a difference that
could easily have arisen through sampling errors
alone,

Children in the present survey were found to
have similar, but slightly more sensitive, hearing
levels than those reported from the Pittsburgh
study (6-11 years of age) as shown in figure 11,
The differences between the overall medianhear-
ing level ranges from 0.5 decibels to 4 decibels
depending on frequency. For all frequencies ex-

-cept 250 cycles, findings for the children from
the Health Examination Survey showed somewhat
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Figure 11. Median heating threshold levels ( in deci-
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children at each test frequency, by age from the
present study and the Pittsburgh study.
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lower (better) median hearing levels. As in the
present survey, the Pittsburgh study also found
that although there was very little difference
between boys and girls of that city, girls had
more sensgitive hearing levels than boys at all
frequencies except 250 cps.

The general pattern of an increaseinhearing
sensitivity with advancing age among young
school-age children is found consistently from
both the present study for the entire United
States and the Pittsburgh study, as shown in
figure 11. In both studies, this trend seems to be
more marked at the lower frequencies—250, 500,
and 1000 cycles.

To what extent the difference among these
several studies may be due to variations in test-
ing conditions, to population differences, or to
secular changes in hearing levels, if any, can
only be a matter of conjecture.

SUMMARY

Monaural hearing threshold level findings
for children 6-11 years of age in the noninstitu-
tional population of the United States as deter-
mined in the Health Examination Survey of 1963~
65 have been described and analyzed in this report,

These findings show:

1. For the better ear more than 70 percent
had hearing thresholds below (better than)
audiometric zero (1951 American Stand-
ard) at all frequencies tested.

2. Hearing was somewhat poorer at 3000,
4000, 6000, and 8000 cycles per second
than at the lower test frequencies,

3. Hearing thresholds for the right ear as
compared with the left ear were similar
for most of the children. The extent of
agreement is slightly poorer for the higher
frequencies, 4000 cycles and above, than
for the lower,

4, There was little difference between the
hearing threshold levels ofboys and girls.

5. At the lower tones, 250-2000 cycles per
second, there tends to be a pattern of
increasing hearing sensitivity with ad-
vancing age of children.



6. The prevalence of hearing handicaps as
estimated from pure-tone audiometric
testing in the survey is quite low. The
proportion with some degree of hearing
handicap-~thresholds at 500, 1000, and
2000 cycles (average) of 15 decibels or
more—is slightly less than 1 percent
among children 6-11 years of age, The
estimated number of children of this age
with hearing handicaps is 213,000; how-
ever, this does not include children who

reside in special schools for the hearing
impaired or in other institutions.

The type of hearing examination given, the
methods used in the measurement of hearing
levels, the acoustical environment, the audio-
metric calibration and other types of gquality con-
trol measures have been described. Comparisons
have been included with previous large-scale
studies among children and young adults in which
similar testing methods were used,
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Table 1. Percentage distribution of children, 6-11 years, by hearing levels in decibels re audio-
metric zerol for the right, left, and better ear at 250, 500, 1000, 2000, 3000, 4000, 6000, and
8000 cycles per secopd: United States, 1963-65

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 Percentage distribution
250 cpS==—mmmmmmemonne =e=me-e-~t 100.0 0.2 10.8( 60.6] 24.0} 3.2] 0.9] 0.2)0.1 - -
500 CpS=m=mmmmmemme e, ——————— 100.0 0.2 9.5| 58.5} 26.4) 3.9} 1.2} 0.3 - - -
1000 cps-=v=mcemmmmmcanccnncns 100.0 -| 5.8 56.1}| 30.9} 5.2 1.3} 0.5] 0.2 - -
2000 cps==ssssucscmscomcnanannaa 100.0 0.1} 9.2 59.0| 26.6y 3.6| 1.0| 0.4} 0.1 - -
3000 cps---me—mmemmoencco - 100.0 0.1 3.5} 38.1| 47.9] 8.3 1.2| 0.4]0.3(0.1]| 0.1
4000 cps---==- e me e ———————— 100.0 -| 2.2| 38.3| 45.8| 10.4j 1.9{ 0.9 0.3}0.1| 0.1
6000 cpS-==-mm=me—ememmaameeen 100.0 -1 2.4} 27.4| 44.5] 19.1| 3.9| 1.4]| 0.7| 0.1] 0.5
8000 cps-rr~mremmmmecme e ————— 100.0 0.2} 6.1} 40.3{ 36.6| 11.5| 3.3| 1.3| 0.3] 0.1{ 0.3
Left ear
250 CpS=rm==mmrmmermcsccecnonan 100.0 0.1 10.5| 58.8} 25.1| 4.1) 1.0( 0.2|0.1 -| 0.1
500 cps=-=-==c-ems—mnee—mncaea 100.0 0.5| 9.5| 57.0( 27.5| 3.9 1.2} 0.3 0.1 - -
1000 cps~e-mrmemveemccecmcemeenee 100.0 -| 6.8] 55.0] 31,1} 5.0} 1.3] 0.6 0.2 - -
2000 cps==r=v=mmmmmcncnnnnn———a 100.0 0.1 8.7 57.4| 28.7{ 3.9(0.7|0.3]0.1]0.1 -
3000 cps~=mm=memmmcemccee e 100.0 -] 2.8]| 37.4]| 48.2| 9.2 1l.4] 0.,6(0.2|0.1| 0.1
4000 cps-m==-mmrcomcmmaomoe oo 100.0 0.1 | 2.7| 34.7| 48.5| 10.4( 1.8| 1.0|0.4(0.3| 0.1
6000 cpS-===memmcmnemccennannaa 100.0 0.1 2.4 23.1§ 44.5| 21.4 4.8) 2,011.0/0.2| 0.5
8000 cps-~=-mwmeccecmccncnnanan 100.0 0.1 6.7 38.8| 38.6] 10.7| 2.9| 1.1|0.7| 0.1} 0.3
Better Ear
250 cpS=m=smcmmmcmccmanancaaae 100.0 0.3 |15.4} 66.1| 16.1| 1.8} 0.3 - - - -
500 cps-mmrmmmmmmemmmcemeennae 100.0 0.5 13.8}:63.5| 19.9} 1.8| 0.5 - - - -
1000 cps~=~wrrmcmmmrmmm e ee 100.0 -| 9.8 63.2] 23.5} 2.7{ 0.5{ 0.2}0.1 - -
2000 cpS~==rmmmememccecnonaanoo 100.0 0.3 |14.1| 65.3| 18.3] 1.5| 0.3] 0.1} 0.1 - -
3000 cpS-mwwmmmmmnr o cacacnan 100.0 0.1 5.2 47.6( 41.8| 4.6| 0,6} 0.2 0.1 - -
4000 cpsS-=v-rm—cemmmnece e nee e 100.0 0.1 | 4.2 48.1| 41.0f 5.4| 0.7 0.3[0.110.1 -
6000 cps==m=r=rmmmeememccnan—o 100.0 0.1 | 4.2 36.7| 44.4] 12,1| 1.7]| 0.5 d.l 0.1} 0.1
8000 cps~=mmmrmmcmememcccrmae o 100.0 0.3]10.5| 50.5{ 30.7{ 5.9| 1.5| 0.3{0.2 - 0.1
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Table 2.

Percentage distribution of children,6-11 years, by hearing levels in decibels re audio-

metric zerol for the right ear at 250 cycles per second according to age and sex:United States,

1963~65
Total
. . . > 6 7 8 9 10 11
Sex and hearing levels in decibels yg;ié years | years | years | years | years | years
Both sexes Percentage distribution

All levels-=s-cm-cmmcaoma e 100.0 {| 100.0 | 100.0 | 100.0 | 100.0 | 100,0 | 100,0
=25 0r leSSec-cscmmccmmanmncaccmcemcmanenna e 0.2 0.1 0.1 0.7 0.1 0.3 0.1
=24 t0 =15macccccccccccmcacmscssscanscm—m————— 10.8 4,8 6.7 | 10.8| 12,2 | 14.8 | 16.3
“14 £0 =05=cemmecmcaccancccnnccmcanccman—————— 60.5 52.3 | 58.4| 62,3 | 61,3 | 63.9 | 65.1
«04 £O +05mmmmmmemmemeeeceemcemmmemem—c—mmce—- 24.0 35.4 31.1| 21.8) 22,2 17.3 | 15.2
406 t0 +l5mmmmmmemcmmmesmemmccmeemmeee———————— 3.3 5.3 2.8 3.5 3.0 2.6 2.2
416 t0 +25-=mmemmmammmmcecececmccmmmem———e———— 0.9 1.8 0.8 0.5 0.8 0.8 0.8
426 £0 +35-vecemmcmmmcamasmnesceemmemma——————— 0.2 0.2 0.1 0.1 0.1 0.1 0.2
436 Or gredter-eeeeermeccccccmcacacmemcccnceen 0.1 0.1 - 0.3 0.3 0.2 0.1

Boys

All levels=wesmmcocmcocmannacc e aaaa 100.0 || 100.0 {100,0 | 100.0 | 100.0 | 100.0 | 100.0
=25 Or leSSmmecmccmmcmtccc i cceecceaecnoan 0.1 0.3 - 0,2 - 0.6 0.1
«2l £0 =1l5-mmmcemacmcameacmcemecenem—m———————— 11.9 4,9 7.1 11.7 | 14.,5| 16.5 | 17.5
=14 tO ~05-memmmmmsmemmemecece oo 61.7 53.7 | 60.2| 63.2 | 62.8| 62.8| 67.6
~04 £0 +05=cmemmeme—ce—re——emace——ema———————— 22,4 35,11 29.2| 19.8{ 19.7| 16.5| 12.7
406 0 4+15~m=mmmmmmememceccmmmccm;meem—e——————— 2.7 3.7 2.3 4.2 2.1 3.2 0.9
+16 £0 +25mmmmmmcmmeeeeeesseme—e—me———em—m——a 1.0 2.1 1.0 0.5 0.8 0.4 1.0
426 t0 +35m-=ameccmcccccasccmccacanmacanae———- 0.1 - 0.2 0.2 - - 0.1
+36 or greater=eeme-eemeeccacecncaccacacmacmac- 0.1 0.2 - 0.2 0.1 - 0.1

Girls

All levels~-===c=cacacacaccanaccnnananan 100.0 || 100.0 |100.0 | 100.0 | 100.0 | 100.0 | 100.0
=25 0r lesSemmcccmccacicccnccncam i cdaacaaa 0.3 - 0.1 1.3 0.2 - 0.%
=24 t0 =l5eec-cmmcrscmcadccmcacmccceccmeeea——- 9,7 4,7 6.3 10.0 9.8 13.0 | 15.1
214 £O =05memmmmmmcecscmmcmcmmeem—mm—————am——ee 59,2 50.7 | 56.7 | 61.2 | 59.8 | 64.9 | 62.6
=04 £0 +05==c-c-mammmccmmmccccmccccacmemea———- 25,7 35.7 | 33.0| 23.9| 24.8| 18.1 ) 17.7
406 t0 +15==m===memaccccccmccnccmcmccmcscanaon 3.8 6.9 3.2 2.8 3.9 2.1 3.5
416 to +25-~mmeceammmomccemmecmanaa——————————— 0.9 1.5| "0.7 0.4 0.8 1.2 0.6
426 t0 +35-wmmemceccmccacemceceaamecanm—em———— 0.2 0.5 - - 0.3 0.3 0.4
+36 Or gredter-mmessmassceccmeemccmscsmcocacee- 0.2 - - 0.4 0.4 0.4 -
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Table 3. Percentage distribution of children, 6-11 years,by hearing levels in decibels re audio-
metric zerol for the left ear at 250 cycles per second according to age and sex: United States,
1963-65 -

. . . Total, | 6 7 8 9 | 10 |11
Sex and hearing levels in decibels yz;ié years | years | years | years | years | years
Both sexes Percentage distribution
All levelsmmmsmeemcorce e e 100.0 | 100.6 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
=25 0r leSS=mremrcmmecacccccccm e r e —c e ———— 0.1 0.1 - 0.2 0.1 0.3 -

=24 t0 =l5mecmccammem i ccarcnnc e c e aaee 10.4 5.0 6.7 | 11.2| 10,8 14,4} 15,2

=14 t0 =05-cemcmeccme e e 58.9 53.0 57.4| 59.9| 60.7 | 6L.0| 6L.7

=04 to H+05-wmcmrmccmmc e cccncc—e e 25.1 35.0| 29.8 | 23.1| 22.6| 20.0| 19.1

H06 t0 +l5mmmmmm e e cne e 4,1 5.4 4.7 4, b 4.0 3.3 2.7

+16 £0 +25-amm—cccmcrecccccmccmeemame——————— 1.0 1.0 1.1 1.0 1.5 0.4 1.1

426 £0 +35-=mmcmrm e ccccenccccce - 0.2 0.0 0.1 0.1 0.3 0.4 0.1

436 or greater-=e=ceccmmcccmcmrecccmanecnn——- 0.2 0.5 0.2 0.1 - 0.2 0.1

Boys
All levelSwmesmmmmmccerccmmcca e —naae 100.0 [} 100.0 | 100.0 | 100,0 | 100.0 { 100.0 | 100.0
=25 0r lesS=e=rm=mmccccacacamcndacdccccisccacaaa 0.1 0.1 - - 0.2 0.4 -

=24 £O =]5mmecmemmscmceccmsccssccncccaeea—a——— 11.6 5.7 8.3 12.6 | 12,3 | 15.0| 16.5

14 to ~05we=mmececcmmnnmcncncccccccncmannaea 59.6 51.2} 57.9| 59.8 | 62.2 | 62.8| 64.0

~04 to H05-c=mcmcmmccmcccmamacmccadem e 24,0 37.2 29.5| 21.3| 20.8| 18.5| 15.5

+06 £o +l5wmmccmmmmcrcmccencacnc e 3.5 4,0 3.4 5.0 3.1 2.7 2,8

+16 t0 +25-mmmcmccucnrnccancanacancae e aen 0.9 0.9 0.9 1.1 1.3 0.4 0.9

+26 t0 +35-mcremcmncanncccacccamncs e r— e 0.1 0.1 - 0.1 0.1 - 0.3

+36 or greater=ememem-cmcaccmcecnescceccacceonnoo 0.2 0.8 |. - 0.1 - 0.2 -

Girls
All levels=mec-ccomcmcmcmmcccac e 100.0 | 100.0 | 100.0 | 100.0 { 100.0 | 100.0 | 100.0
=25 Or leSS=mmsmrmccmcmcmcac e crccc—a————— 0.1 - - 0.3 0.1 0.3 -

=24 £0 =l5~smmcermemcmcacncncncmcre e 9.3 4.2 5.2 - 9.3 | 13.7 | 13.9

14 to =05~cemc-mmrcmecm e e 58.3 55.1| 56.9 9.8 | 59.1( 59.2 | 59.2

=04 to H05=cmccrnrmm e cmmncce e - 26.2 32.7| 30.1 | 60.2 | 24,4 21,6 | 22,9

+06 to +l5mcmececcmn e anmcecmcere——e. 4.7 6.8 6.1 | 25.0 4,9 3.9 2.5

+16 t0 +25=mcccccmmmcnmandnccmccmnae—ceccne e 1.1 1.1 1.3 3.8 1.7 0.5 1.3

+26 to +35=mcmmmcmsccmcammcccnccermencdecan——— 0.2 - 0.1 0.8 0.5 0.8 -

436 or greater~-s-s-mcccucamcecammaccmccsccaee 0.1 0.1 0.3 0.1 - 0.2 0.2
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Table 4. Percentage distribution of children,6-11 years, by hearing levels in decibels re audio-
metric zero! for the right ear at 500 cycles per second according to age and sex:United States,
1963-65 -

. ) Total, 6 7 8 9 10 11
Sex and hearing levels in decibels yg;ii years | years | years | years | years | years
Both sexes Percentage distribution
All levels~emcmmwmmacacamce e 100.0( 100.0 | 100.0{ 100,0} 100.0{ 100.0 100,0

~25 OF leSSemmmmemmcorccmm e rdc e aen 0.2 0.1 0.4 0.7 - 0.2 0.1

=24 t0 =l5~emmmeccmcccmacemcanmcaacn e mam————a 9.5 4,6 5.3 9.9| 10.5| 14.1| 13,2

=14 to =05-cmcmmcmm e me it e am e 58.4 49.1 56.1| 58.5| 59.3| 63.1| 65.2

=04 to 05 26.4 38.5| 32.1| 25.8| 24.9] 18,3 17.4

+06 t0 +15==cccmmmmue- Memmmesmmmnman—eem e ——— 3.9 5.7 4.8 3.6 3.7 2.8 2.8

416 £O +25mmemmmmmmmeencaesmmmmem e ————————— 1.2 1.7 1.3 1.2 1.1 1.0 0.9

+26 £0 435 -ccmamcm et ccnm e acm e manncnaa 0.3 0.3 0.0 0.2 0.4 0.4 0.2

436 Or greater-eww-ceceveecmanmecaccnmmen—an——— 0.1 - - 0.1 0.1 0.1 0.2

Boys
All levels=e--wccmmmccncccnmcmcncnncanae 100.0 | 100,0 | 100,0 | 100,0|.100.0 | 100,0 | 100,0

-25 Or lesS=e=cmescommcmmmomaccmenmcmacanneae~ 0.2 0.1 0.6 0.1 - 0.2 -

w2l £O =l0mcmmmmmamescccesmmceeseam—————m——————— 9.4 5.8 4,1 9.6 10.7 | 12.7| 1l4.1

=14 to ~05mmcmmcmaccccnmaccmcnrcenccacneate e 58.8 48.7 | 55.4 ] 57.2| 62.4 | 63.1| 67.3

w0l tO +05=mmmmmcmemmmmesesscamememem—m—————— 26.1 36.8 | 33.8| 27.4| 22.,1| 19.6| 15.7

+06 to +l5==emmccmncuan D e L EE L L P L L 4.0 6.6 4.5 3.6 4.0 3.2 2.0

+16 t0 F25-mme e e 1.2 1.8 1.4 1.7 0.4 1.0 0.7

426 t0 +35=mmcmaceumcrimemmemmceeme e n—e———— 0.2 0.2 0.2 0.4 0.2 0.2 0.1

436 or greater-mememmm-meccac—sccamesoeac—cenae 0.1 - - - 0.2 - 0.1

Girls
All levels=ccmommmmcccemac i rccccccnnan 100.0 || 100.0 | 100.0 | 100.0 | 100.0 | 100.0 ; 100,0

-25 0F leSS-m=cmmocmerccnccinecsacecca e n————— 0.3 0.1 0.1 1.2 - 0.2 0.2

<24 t0 “15-mc;acmcecmcccnaaeccan. D L L 9.6 3.4 6.6 | 10.,1| 10.3 | 15.5| 1l2.4

=14 to =05=cemmacancn~cn mmmmm——— N L L LT 58.1 49.5| 56.8 | 59.9| 56.1 | 63.2| 63.0

w04 £O H05mmmmmuncrememnememssemc—————amea——— 26.6 40,2 30.3 | 24.1| 27.8 ) 16,9 19.2

406 to +l5cmaracnennencncenn - -t o - - 3.8 4.9 5.0 3.7 3-3 203 3'7

+16 £0 +25-mmumamcuacenccaananae N e 1.3 1.6 1.2 0.8 1.8 1.1 1.1

426 £O +35mmammmmmaracacsemasce-ecmaaana=maean 0.3 0.3 - ' 0.7 0.6 0.2

436 or greater=eme—m=secmmccamac=-- mmmmmmmam— ———— - - - 0.2 - 0.2 0.2
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Table 5. Percentage distribution of children, 6-11 years,by hearing levels in decibels re audio-
metric zerol for the left ear at 500 cycles per second according to age and sex: United States,
1963-65 __—

i ) . Total, 6 7 8 9 10 | 11
Sex and hearing levels in decibels yg;ié years | years | years | years | years | years
- - Both sexes Percentage distribution
All levels=ecemeccmocouccnmcnercccrnnnna 100,0 || 100.0{ 100.0} 100.0} 100.0| 100.0 | 100.0

=25 Or lesS=-reecmecmmcrcmer e e, ———— 0.5 0.2 0.4 0.9 0.4 0.4 0.4

w24 £0 ~lB5mcmemcmececcmcmeccam—escs———m——— == 9.5 4,9 5,6 10.3 9.9} 13.0| 13.¢9

=14 £0 ~05=c=mmvemcmeccccccmsmemcmcn——cmem—am~ 57.0 51.4| 53.7| 56.3| 57.9} 61.1| 62.1

=04 t£0 +05msmcmrecmmecmmemme——mce—cm—n——————— 27.5 37,9} 34.3| 25.5] 25.5| 21.6| 19.4

H06 to +15-~ccmemcmarmmaam e 3.9 4,1 4.4 5.0 4.5 2.5 2.8

+16 to +25--mcmmmcam e ccme e R 1.2 1.2 1.4 1.4 1.2 0.9 0.9

426 £0 +35=-e-memc—mmeem—cam—cc—ececaceccacanc 0.3 0.1 0.2 0.5 0.5 0.2 0.4

+36 or greater-wmesmmesemescsccacccacscmceneo——- 0.1 0.2 - 0.1 0.1 0.3 0.1

Boys
All levels~=cmwmmeccemcrancnicamcnranennn 100.0 || 100.0} 100.0{ 100.0| 100.0| 100.0{ 100.0
~25 0r lesS~=-==~meecmcsemmccncnneamnaec e ana - 0.3 0.4 0.6 0.1 0.4 0.2 -

=24 t0 ~l5-wmemmecsccmcccenscmmmcccscsccena——— 9.3 4,7 5.2 9.8] 11.5| 10.6( 14.8

=14 to =05cmecrnrrcnn e e e e c e c e e — - 56.8 49,0 53.5 55.4 57.5 62.8 62.7

~04 to +05-mcecmmcccsrcccmncccar e e a . - 27.9 38.6| 33.6( 26.5| 25.4| 23.1 19.1

406 t0 +15mmmmecmmmcccmeemcemmemm——ee—————————— 4.2 5.0 5.6 5.7 4.0 2.2 2.3

+16 £0 +25-cmecmmccmec—mn————— S — 1.1 1.7 1.5 1.5 0.9 0.5 0.7

426 t0 +35=remmmm—- meemm————— SR 0.3 0.2 - 0.9 0.3 0.4 0.3

+36 or greater---esesceaceccano R R L TR 0.1 0.4 - 0.1 - 0.2 0.1

Girls
All levelsmemeccemmoccacc e a e 100.0 || 100.0| 100.0 | 100.0 | 100.0 | 100.0 | 100.0

=25 Or leSS==-rmemcsmrescmsemm e cnem e ae e 0.6 0.1 0.3 1.6 0.5 0.6 0.7

=24 to ~15-==c=- e e L L L L P TR 9.6 5.0 6.0 10.8 8.2 15.4| 13,0

~14 t0 =05-crmemsmmecnmccmc e e 57.4 53,7 | 53.9| 57.4} 58.3] 59.3 ) 6l.4

~04 to +05mmemmmre e 27.2 37.1| 35,1} 24.5( 25,5} 20.1| 19.7

+06 to +15mwmcmamaceacmccmmmecemccnccmac o 3.6 3.2 3.1 4,2 5.1 2.8 3.4

416 to +25-cmmccrmacmemmmcccmmccmm—c—ae—————— 1.2 0.8 1.3 1.2 1.5 1.4 1.2

+26 t0 +35=ecccccemcccncmamanan wmmmemecemac———— 0.3 - 0.3 0.3 0.7 - 0.4

+36 Oor greater-s=w=seesc-acecccsvncemcccec-caae- 0.1 0.1 - - 0.2 0.4 0.2
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Table 6. Percentage distribution of children, 6-11 years, by hearing levels in decibels re audio-
metric zerol for the right ear at 1000 cycles per second according to age and sex:United States,
1963-65

. , . Total, 6 7 8 9 | 10 | 11
Sex and hearing levels in decibels yg;%g years | years | years | years | years | years
Both sexes Percentage distribution
All levelsmmmmeceruummmcrcm o ceneae 100,0 {j 100.0§ 100.0| 100,0| 100.0 | 100,0 | 100.0
=25 OT lesS==mmemmcammonccmmamcmccae e ae 0.1 - 0.0 - 0.1 0.1 -

=24 £O ~15=-em-ecmccecescccmmn-mcmsesecca—eea- 5.8 3.9 3.9 5.0 6.2 8.4 7.2

=14 t0 ~05-mamrmciceecmeseumcmecoceemecmeam——n= 56.0 49.1 | 53.7( 55.27| 54.9 | 60.5| 63.7

~04 to +05mmmmmmmcacaa- S O cemenan 30.9 37.4| 33.5| 32;,2| 32,6 | 25.0| 23.8

+06 t0 +l5-=ccmmemcecsceanccacescccssscem—m——- 5.2 7.2 6.5 5.6 4.3 3.8 3.7

+16 £0 +25-=mceammc=nna ~etccmmmmeccmacecacaann 1.3 1.6 1.6 1.1 0.9 1.3 1.2

+26 t0o +35=cmmcmamamann Ceememmcicmcnceccaaacan 0.5 0.7 0.8 0.4 0.7 0.5 0.2

436 or greater=-e-meemmccmaa R Lt LR T P 0.2 0.1 - 0.5 0.3 0.4 0.2

Boys
All levelsm==-memceccmecccmmcacnacacanaa 100.0 100.0 | 100.0 | 100,0 | 100.0 | 100.0 | 100.0
=25 0r leSS-~=mr-mmacercecucmccecmeaccc—ccanan - - - - - 0.2 -

=24 t0 ~l5e=mcmmcamcmmccccmcaecmccmmcm—cme—— 5.4 2.8 4,0 5.3 7.5 7.2 6.1

~14 £0 =05-cm-eecmemcme;cemeseme—ame—mec—ame—n 56.8 50.9 | 52.7| 53.3| 57.5 60.2 | 65.9

=04 to +05-=scomrmcmmamacccmece e ncaeeen 30.6 36.6 | 34,0 33.31{ 29.6 | 25.6 | 23.4

06 t0 +15-==mmm-mmmcemmecccmeascecacee——————— 5.2 6.3 7.2 5.7 4.1 4.1 3.5

+16 £0o +25-=nm-emcemmcccemmesccecamasmmccmaman 1.2 2,2 1.1 1.3 0.3 1.9 0.6

426 £0 +35memmmmmecmamemmm e e m e m oo 0.6 1.2 1.0 0.5 0.7| 0.2 0.2

+36 Or greater--w-ese-—smmmcceccrecccccneonanane 0.2 - - 0.6 0.3 0.6 0.3

Girls
All levels==ec-smremcoccacumnacocncacnnen 100.0 || 100.0 |{ 100.0 | 100,0 | 100.0 | 100.0 [ 100.0
=25 Or leSS=vavemamcccmmacnaesaan= L 0.1 - 0.1 - 0.2 - -

=24 £0 =l5==secmemcmcsmacaa- R L DT -- 6.1 5.1 3.8 4.8 5.0 9.7 8.4

“14 t0 ~05-=wm=== ceeemana—- mmmececmcceacmm——— 55.5 47.4 | 54.6 | 57.1| 52,1 60,8 | 61.5

=04 to +05-=cenecaccaraannas Smemrmcemecscmane- 31.2 38.2 | 33.1)-3L.1| 35.7 | 24.4| 24.3

406 t0o +l5mmmmmmmmmmmmcmemmccemesemesassm————— 5.2 8.0 5.7 5.3 4.5 3.4 4.0

416 t0 +25~mvmmmmemmmmmmmemecee—mes—————————— 1.3 1.0 2.1 0.9 1.6 0.7 1.7

+26 0 +35=wemmmn memmemdctedtmconcmmacemcamen 0.5 0.1 0.6 0.4 0.7 0.8 0.1

+36 Or greatere=-mmemeccececcaan- D bttt 0.1 0.2 - 0.4 0.2 0.2 -

lAmerican Standard, 195L.



Table 7. Percentage distribution of children, 6~11 years, by hearing levels in decibels re audio=-
metric zero! for the left earat 1000 cycles per second according to age and sex: United States,
1963-65

) . . Total, 6 7 8 9 10 11
Sex and hearing levels in decibels yg;%i years | years | years | years | years | years
Both sexes Percentage distribution
All levelSe=wmcessuc—maccaccrccmaar e anen 100,0 || 100.0| 100.0| 100,0]| 100.0| 100.0| 100.0
~25 0T leSS=wmrmmcmammemcccnmce e mmcccmmm e 0.1 0.1 0.1 0.1 - 0.1 -

224 £0 =l5memmecsemcmcemaceoceaccccscacaccaaan 6.8 3.8 5.1 6.8 7.9 8.3 8.8

=14 t0 =05e~-emeccmccacmacecmcescmms——eea—————— 54.8 48.9| 49.5| 55.6| 55.3| 58.8| 61.8

=04 t0 405~-emecmm e e et i 31.2 38.2| 37.7| 30.44 29.7| 27.2} 23.4

F+06 t0 Fl5~-memsmmccmcmm et csdc e mc e 5.0 7.0 5.3 Loty 5.1 3.7 4.3

416 £0 +25~mmmemmccmmecmcceamemmmee———————— 1.3 1.5 1.4 1.7 1.2 0.9 1.0

426 to +35~=-mmme e e 0.6 0.3 0.8 0.6 0.6 0.7 0.4

+36 Or greater-e~remem-mmec—accccmeracacana - 0.2 0.2 0.1 0.4 0.2 0.3 0.3

Boys
All levelS=m=e-musmccmacmcccammmacnanaaa 100.0 || 100.0( 100.0 100.0 | 100,0 | 100.0 | 100.0
=25 or lesS====csmcemc-ccacnaas R L L LY - - - - - 0.2 -

=24 to =l5~=-ecsmcmcccmmmccncccccmnnncaaa ~—- 6.2 4.0 5.3 6.3 7.9 6.4 7.3

14 to =05~mmmmmocmaca= meeneaa wememmememcmenas 54,2 47.1| 47.5| 52,3 57.4| 58.14} 63.5

<04 £0 +05m-camemcmcusemcucmeeccssmam—cmmaas—- 32.3 38.7| 39.1| 33.1| 27.5| 29.9| 24.7

+06 to F15~=-camcmmmnnscccemccccccnnccne- ~—- 5.3 7.2 5.8 5.3 5.6 4,0 3.4

H16 £0 +25~mmummmmmmmmcmrceseeemeeeemam—me—~—— 1.1 2.2 0.9 1.5 1.2 0.2 0.4

+26 to +35~ammaccmcmna- —————— B el L L C L 0.7 0.4 1.4 0.8 0.3 1.0 0.4

+36 or greateree-==e=-- mmm——— Seemmemsesana- - 0.2 0.4 - 0.7 0.1 0.2 0.3

Girls
All levelSe-memmcocar e caacmc e 100.0 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
=25 0r lesS§=mc-ccmmercmam e mcn e 0.1 0.2 0.1 0.1 - - -

=24 t0 =15-—m—emmam e e 7.4 3.8 4.9 7.4 8.0 10.3] 10.3

=14 to =05e-mcmccmemcccarccccnccmcamcccacaca-- 55,6 50.6{ 51.7{ 59.2| 53.0| 59.4] 60.2

~04 t0 +05--cmmmccmcrcrmmmmemcm——mm———m—a————— 30.1 37.7 | 36.2| 27.6| 31.9| 24.5| 21.9

+06 to +Fl5ecmmmmcm e mcmcdim e rcme e 4.8 6.7 4,7 3.5 4,7 3.5 5.5

+16 to +25-mmmmemacm——— . mmmememee————— 1.4 0.7 1.8 1.8 1.2 1.6 1.5

+26 to +35-ccnccnaanan N L LY PPy 0.4 0.3 0.4 0.4 0.8 0.3 0.4

+36 or greatere=eeeeee= mmmmmmcmemceecm— e ————— 0.2 - 0.2 - 0.4 0.4 0.2

1Am.eri_can Standard, 1951.
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Table 8.

metric zerol for the right ear at 2000 cycles
1963-65 " —

Percentage distribution of children, 6-11 years, by hearing levels in decibels re audio-

per second according to age and sex: United States,

Total,

. . . 6 7 8 9 10 11
Sex and hearing levels in decibels yg;ié years | years | years | years | years | years
Both sexes Percentage distribution

All levels=-emccomua- e Ll 100.0 ] 100.0] 100.0} 100.0 | 100.0 | 100,0 | 100.0
=25 Or leSSwmweacmcaucmmaaun= D LT Hpiys i S 0.2 0.2 0.1 0.3 0.1 0.4 -
“24 £t0 ~l5escmmcmcmcccmcsnecssemmeemeaem—————— 9,2 7.2 7.4 9.8 9.2 | 10.7 1l.1
=14 t0 =05essmmmemne e an e ccamancea e, 58.9 52,2 58,9 60.4| 61,1} 59,7 6l.2
~04 R S L L T T L PR 26,6 34.7 29,2 | 23.7| 24,4 24,0 22.9
406 t0 +l5-mmmmmcmasmmcescesmesnes—eamee—eeens 3.6 4.2 3.2 4.6 3.1 3.6 3.0
+16 tO0 +25-mcmmemccmcemmmecamcmamen—————————— 1.0 1.3 1.1 0.7 1.4 1.0 0.3
+26 to +35~cmmmcmccecccnce e arcaccnmee——e—as 0.4 0.2 0.1 0.4 0.4 0.2 1.2
+36 Or greateremmsmmesceameancmceucnn e 0.1 - - 0.1 0.3 0.4 0.3

Boys

All levels-=smee-mmmccmcmmcccmcanamcaaan 100.0 || 100.0| 100.0 | 100,0 | 100.0 | 100.0 | 100.0
~25 Or leSg=cememmmceamcmcmmccnmcamm—necmc - 0.1 - - - - 0.3 -
-24 B e L R 8.8 7.1 6.7 8.7 9.3 | 10.0| 11.5
“14 £0 =D5e-cccmcacmmccmmamccmemmme——m——a———— e 58.6 48.0| 60.8( 62.3| 62,2 | 58.8| 59.5
<04 tO +0S5emmmmmmrescammemconamesammaoommmans 27.1 39.5| 27.8| 22.1| 23.0| 24.8| 24.9
+06 +15-mcccmmsaemmccmccsanemcameaem—m————e 4,2 4,1 4.3 5.5 3.9 4.6 2.8
+16 425 emmccmmmnacmma——— Nmemmecmcasmmena——— 0.6 1.1 0.2 0.8 1.0 0.6 0.1
+26 +35emcamccmmcmccncammamnmememaee——————— 0.4 0.2 0.2 0.6 0.3 0.4 0.7
436 Or greater-w-=acmcescececccacucmenccmcmanan 0.2 - - - 0.3 0.5 0.5

Girls

All levels=cmammmcac- B LT 100.0 || 100.0 | 100.0 | 100,0 | 100.0 { 100.0 | 100.0
~25 or lesgescmmecmcemccac e mmcc e 0.3 0.3 0.3 0.6 0.2 0.4 -
~24 “1l5mcmmmmccmmmmmmsccmmes—a— ;e e——me————— 9.6 7.3 8.0 1l1.0 9.2 11.3 | 10.6
w14 0 =05-meme=== emecemcmmamccacecemmccmeeee 59.2 56.5| 57.1| 58.3| 59.7| 60.6 | 62.9
~04 £0 +05emmmmmcmamccmmcmcacmm—me—a————— e 26.0 29.8{ 30.6 ) 25.3 25.9| 23.1| 20.9
+06 I Y 3.0 4.4 2.0 3.6 2.4 2.6 3.3
+16 A T T T repeyupepa 1.3 1.5 2.0 0.7 1.7 1.4 0.5
+26 435 e e meemcmm———— e mcmmmmmeemceme 0.5 0.2 - 0.2 0.5 0.4 1.7
+36 Or greater=se=escemc-cmacicesmcescacmemoomn 0.1 - - 0.3 0.4 0.2 0.1

lAmerican Standard, 1951.
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Table 9. Percentage distribution of children, 6-11 years, by hearing levels in decibels re audio-
metric zerol for the left ear at 2000 cycles per second according to age and sex:United States,
1963-65 :

. . . Total, | ¢ 7 8 9 | 10 | 1
Sex and hearing levels in decibels yg;i; years | years | years | years | years | years
Both sexes Percentage distribution
All levelswmwscccmamanccccacacacacucanax 100.0 || 100.0{ 100.0 [ 100.0 } 100.0 | 100.0 | 100.0

=25 Or lesS=rrmwmecucccmcacccncee e nc e m e ——— Q.1 - 0.2 0.2 0.1 0.2 0.1

=24 tO ~l5--resmcumvmrmccnmn e e ———— 8.7 6.0 5.8 9.6 | 11.1| 10.3 9.6

) A L L L e e L 57.4 54.3| 54.6| 58.6| 56.5| 59.2] 61.6

=04 to +05-=cmmmcccemcmccnm e m e e e e 28.7 34,81 33.2| 26.6| 27.3| 26.1) 23.2

406 to +l5mmrmmmmrmmrcrmemm e n e 3.9 4.2 5.4 3.5 3.7 3.0 3.4

+16 to +25ecrmmmccmr e e ———e 0.7 0.4 0.6 0.7 0.7 0.9 1.1

426 to +35-cvmemmcmvcccn e c s e e 0.3 0.1 - 0.6 0.3 - 0.7

+36 or greater----e----esccccecenccmecmeecna——- 0.2 0.2 0.2 0.2 0.3 0.3 0.3

Boys
All levelSwemwememvcnmcrmccanmrnc s ————— 100,0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0| 100.0

=25 0T leSS=-c==remcremccmccamrccn e e 0.1 - - 0.2 0.1 0.3 0.1

=24 t0 =l5-wvemcerccmnnncnmmn e cccm s e 8.1 4.6 5.7 | 10.1 9.6 9.5 9.2

=14 to =05=cwmrccmmecconncarencncr e e 56.6 54.3 1! 53.6| 55.8| 58.3| 58.1| 59.2

04 to H05=mmmmcccccmamnmcmrrn e m———— 29.8 34.8| 33,9 28.4} 27.0| 28.6]| 25,6

+06 to +l5eacmmeaca L PP e e L 4.3 5.3 6.1 3.8 4,2 2.6 3.9

+16 to +25ecremmmanrmmr e c e m e e e n————— 0.6 0.6 0.7 0.3 0.5 0.6 0.9

+26 to 435 remm e n e r e et s e ———— 0.3 - - 1,2 0.3 0.6

+36 Or greaterecwemecmccconmanacccrnmecanmn - 0.2 0.4 - 0.2 - 0.3 0.5

Girls
All levels~mmmescccmcmenccmmmenoncemnae 100.0 {| 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

~25 0Y le§§==recemcemrermcre e - 0.2 - 0.4 0.2 0.2 0.1 0.1

<24 to =l5ewe-crmcmecmmem e r e e 9.3 7.4 5.9 9.1} 12,6| 1i.1L| 10.0

=14 to =05erermummmmrmen e rc e 58.3 54,1} 55.8| 61.5| 54.7| 60.2] 64,3

=04 to +05-cccemcmm e e 27.5 35.0 32,5} 24,8 27.6| 23.6( 20.8

406 to +l5=mwmemmcmcm e mcs e ccecm e 3.4 3.0 4.6 3.2 3.1 3.4 2.8

416 to +25=mremcrm e r e e nmcmc e 0.8 0.2 0.5 1.1 0.9 1.2 1.2

+26 to +35-=-mmemmvcmecan= Gemeereseem— e ————— 0.2 0.2 - 0.1 0.3 - 0.7

+36 Or greatereer-ecmmmcmcammenoncerm—ee—————— 0.3 0.1 0.3 - 0.6 0.4 0.1

lAmerican Standard, 1951.
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Table 10. Percentage distribution of children,6-~11 years, by hearing levels in decibels re audio-

metric zerol

for the right ear at 3000 cycles per second according to age and sex:United States,

1963-65
Total
R R . ’ 6 7 8 9 10 11
Sex and hearing levels in decibels yg;ié years | years | years | years | years | years
Both sexes Percentage distribution

All levelS--emcammconmcanoincacccncccncan 100.0 100.,0 | 100,0} 100.0| 100,01 100,0} 100.0
=25 Or leSSeme-rmevsccamcmnmonmem—— e —————— 0.1 0.1 0.1 - 0.2 0.2 -
=24 t0 ~15-wemmmmmecseeccecescem—eme—amm—————— 3.5 3.1 3.1 4.1 3.1 4.3 3.3
—14 t0 ~05-mmcmcsccecmsccmmcecem—emmemo——————— 38.1 36.5 | 33.2 38.4| 37.9| 41.7| 41.3
~04 t0 H05-mmmmcmmmcmmeccm—ceem———e——————————— 47,9 49,3 53,2 45.6| 48.1| 43.9| 46.7
406 t0 +l5-mewmmmmmmacmmmcmcccmeecem—————a———— 8.3 8.8 8.5} 10.1 8.7 7.4 5.9
+16 £0 425~==—mmemmmmemmemme ;e c—emmm—cce———a—— 1.2 1.4 1.2 1.2 0.9 1.3 1.3
426 t0 +35-crmmmce e crcccrca,r e r e ————— 0.4 0.3 0.4 0.1 0.6 0.4 0.5
+36 and greater---s----e-mmccccrceemccnconem—- 0.5 0.5 0.3 0.5 0.5 0.8 1.0

Boys

All levelS=cccmacrmmcccrceramemcremm e 100.0 100.,0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0
=25 Or leS§~rewmmmemmmmmccccrcecmcccmmemc————= 0.1 0.2 - - - 0.2 -
w2l t0 mlSrememccmerccserrccr e r e e c s, n— e ———— 3.3 2,2 3.3 3.7 3.7 4ol 2,7
~14 to B L R L L T il 37.7 34.4 32.9 37.6 40.0 41,0 40,6
=04 t0 +05=meemmmmmmecee—m—cm—ceemm e —me e 47.4 51,1 | 51.1| 45.5| 44.6| 44,2 48,1
406 £0 +l5-mmcmmmmmmemmmm——mmmem———e——————————— 9.2 9,1 10.2| 11.7| 10.5 7.8 6.0
+16 tO +25=~c-e=mcemmmcmmmmmecmmeemece e 1.1 1.7 1.4 0.8 0.3 1.2 1.1
426 £0 +35-m=-mecmmmmcmecmmm— e mmccmeommee 0.5 0.6 0.6 0.2 0.5 0.5 0.5
+36 and greater--~--s--scm~eem—mcmeec—aee—eea- 0.7 0.7 0.5 0.5 0.4 1.0 1.0

Girls

All levelsw-=remcmmmmcernccce e 100,0 || 100,0 | 100,0 | 100.0 | 100,0 | 100.0 | 100.0
«25 OTr leSS=wmeecmmcmcmcacenremr e nc e 0.1 - 0.1 - 0.4 0.2 -
=24 to =l5-e-rearmcccccrececrcc e, e e, ————— 3.7 4,0 2.9 4,4 2,6 44 4,0
—14 O =05-eermeemmcmeccemcmcmmemacnmenac——————— 38.6 38.7 | 33.5| 39.2| 35.8| 42.5| 42.0
~04 £O H05=crmemmrmemm—~acmeeeme———————————— 48.3 47.3 ] 55.5| 45.6 | 51.7| 43.5] 45.1
+06 t0 +l5-=-reevecmmumciecvemsamscce—m—coao—- 7.2 8.6 6.7 8.4 6.8 7.0 3.9
416 tO +25~crmmemmecmmemmem———m——————————————— 1.4 1.2 1.1 1.8 1.5 1.4 1.5
426 t0 +35~cmmmmemcmme o e e mc e E e m e e ————-—— 0.3 - 0.2 0.2 0.8 0.4 0.6
436 and greater--e-=-ceecmccececcccccccconcunacs 0.4 0.2 - 0.4 0.4 0.6 0.9
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Table 11.

Percentage distribution of children, 6-11 years, by hearing levels in decibels re audio-

metyic zero! for the left ear at 3000 cycles per second accordingto age and sex: United States,
1963=65 )

Sex and heari levels in decibel Tgsii’ 6 7 8 2 10 11

n ing § 1 cibels years years | years | years | years | years | years
Both sexes Percentage distribution
All levelSwmce—mmacmccmcccccmcemcccen——- 100.0{} 100.0} 100.0| 100.0} 100.0 | 100.0 ] 100.0
=25 0r leSSwemrmmmccacc e a e rmmc e a 0.1 - 0.1 - 0.1 0.2 0.1
w2l £0 =]l emcacccarcacamcaercmuem e e ———— 2.8 2.0 1.8 3.9 2.8 3.5 3-0
<14 £O =05=mmmmmcmmmeamc e —— e ———em e e 37.4|| 34.3| 34.2] 37.7| 38.0| 40.4| 39.8
“04 £0 405emmcmmmcmcmmcmmane e mcm e —————————— 48,2 50.9| 52.3| 45.7| 47.0| 46.5| 46.7
+06 £0 +15=-mmmmccmcremmacmecmmmrnmmm—————— 9.2 10.3 9.2| 10.2| 10.2 7.1 7.8
+16 0 +25 e me e m e am e mm e 1.3 1.9 1.3 1.6 0.7 1.3 1.3
+26 £O +35=mmmmmmmmmaccmmc e ccreese———————— 0.6 - 1.0 0.7 0.8 0.5 0.6
436 or greater------cm-ececcedeocccececacoooon 0.4 0. 0.1 0.2 0.4 0.5 0.7
Boys
All levelSrecmacrmnncraccnrccemanrmcacna 100.0 100.0| 100.0 | 100.0 { 100.0 | 100.0 | 100.0
=25 Or leSSeemvumammccrmcencanrnammrancr e —————— 0.1 - - - - 0.2 0.1
=24 tO =l5emcccadecccmnccmrcamncaccdmcmec————— 2.6 1.7 1.6 3.4 2.3 3.6 3.0
~14 tEO =05emmmocacccmcmcececeemeem——eme—————ee 35.8 33.1| 32,3 34.6] 39.4| 39.3| 36.5
=04 t0 405-emmmmmmmmmmccmccemammamecemeocaa—am— 48.7 48.6 | 53.1| 48.8| 47.2| 45.9| 48.6
406 £0 +15--mcmmmmcemcmmcemecsaccmmamescaeeccce- 10.3 13.1] 10.5]| 10.9 9.8 8.3 9.0
416 £0 +25-=mmmmmmmemmamcmcmesesasecacmanooene 1.4 2.9 0.9 1.2 0.5 1.6 1.2
426 £O +35mmmmmmmcneccmecmnmcssecesassancom——— 0.7 - 1.6 0.8 0.5 0.5 0.9
+36 Or greaterweeem~meemcmaccccmscacaccmenanean 0.4 0. - 0.3 0.3 0.6 0.7
Girls

All levelSemmmmemmccomcmamemascconcmonaaan 100,0 || 100,0 | 100,0 | 100.0 | 100,0 | 100.0 | 100.0
=25 0Y leSSe=mcamnmmcmncnnnnacnccamcn e —nea——an 0.1 - 0.1 - 0.3 0.1 =
=24 t0 =l5eacmccnecemeccaccmceeenem———————————— 3.1 2.4 2,0 4.5 3.2 3.3 3.0
=14 £0 =05-=cmcmmmcemaccccaccescaccce—me——————— 39.0 35.6 | 36.2| 40.9| 36.6 41.6 | 43.2
—04 t0 +05=mcemmmmemmcccm;em;cc—caa—cmme—————— 47.6 53.1 | 51.6| 42.4| 46.9 | 47.2| 44.7
+06 £0 +15==mremccmmcccaccmmmemmem—m—ee——————— 8.0 7.5 7.8 9.4 | 10.6 6.0 6.5
+16 £0 H25-mmmmccmcmmmmcammmeemees—s—— oo m.e 1.3 0.8 1.8 2.2 0.8 0.9 1.4
426 £0 +35=mmmmmemmmmeemmmmememmeomae—mmmcae - 0.5 - 0.3 0.5 1.0 0.5 0.4
+36 or greatererme-mecacmuecmcccmcccmcacscccoonn 0.4 0.6 0.2 0.1 0.6 0.4 0.8

lpAmerican Standard, 1951.
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Table 12, Percentage distribution of children, 6-11 years, by hearing levels in decibels re audio-
metric zero! for the right ear at 4000 cycles per second according to age and sex:United States,
1963-65 — —

Total,

. . . 6 7 8 9 10 11
Sex and hearing levels in decibels yg;i; years | years | years | years | years | years
Both sexes Percentage distribution

All levels=-s=smmemccccmcurccccam e - 100.0} 100,0} 100.0| 100.0]| 100.0| 100,0| 100.0
=25 OF leSS-wwmmcammmcecmcacccscccrneccacccanan 0.0 - - 0.1 - - -
224 £O =15mmmmmmmmmmmacmammemem——m;e—c——————— 2.3 1.4 1.9| 2.3 2.8) 2.6| 2.4
w14 £0 =05=mmmmammmmmmamememmeemeema—emame—e 38.3|| 32.6| 36.4| 38.3| 40.1| 40.6 | 42.2
=04 to +05==mmecmccmccmnccmmnm e 45,71 "48.6 | 47.2| 46.2| 44.7| 45.3 | 41.6
406 £0 +l5mmmmmmmmmmmmemmammm—ecemmemm—mmme e 10.4 | 14.2| 11.0| 10.0| 9.1| 8.6| 9.5
416 £O +25=cmcecmmmmacemmcaacmemneme e 1.9 1.6 2.6 2.4 1.6 1.2 2.1
426 £0 435==ccmmmemmmmcccmcmeececmmemmcene - 0.9 1.5 0.6 0.5 1.0 0.8 0.6
+36 or greater-eemmcmccmmccccccccccmcnmcnnnne= 0.5 0.1 0.3 0.2 0.7 0.9 1.6

Boys

All levelse--cvemmmremcmccrercacnncnaana 100.0 100.0| 100.0 | 100,04 100,0 | 100.0 | 100.0
=25 0r lesSememmmmccmcccnaccmummnc e e e e - - - - - 0.2 -
=24 t0 =l5==emcmcmcccacmsemmesemccnceeeoecaeee 1.9 1.4 0.6 2,2 2.6 2.5 2.0
w14 £0 =05=mmemmm=amemamececcceacemmmocemamon 38.21 31.1| 34.7| 37.6| 42.7| 39.8| 44.2
=04 to 405-=m=mammmmcccansccmcedcsasamesen—aa 45.6 49,1 | 50.5] 47.6| 41.5| 44,01 39.9
406 £0 +l5~=ecmemcccccacmmcasceccnnnmee e 10.8 14,5 | 10.6 9.0 10.7| 10.5 9.5
+16 £0 +25-=mmmcacmcnsmcmcneemmmccc e e 1.9 1.8 2.5 2.8 0.9 1.4 2.0
426 0 +35=mmmmmamamcmeemammacam—m—mmome—oooes 1.0 2.1 0.6 0.8 1.2 0.7 0.4
+36 Or greater=----eesmesccccscccemcmcammmanae= 0.6 - 0.5 - 0.4 0.9 2.0

Girls

All levelS=smercorrecmucmcmcmonerenmanan" 100.0 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
=25 Or lesS§w=cem-msmceracmaccmcncc e re—me e - - - 0.2 - - -
=24 tO =15=mmemmmmmmmecmccemacmmcccmc—eme———en- 2.6 1.5 3.2 2.5 3.1 2.8 2.8
w1l tO =05mmemmcemm—emcmee—mmc————mm—mem— oo 38.3 34.2| 38.2| 39.1| 37.3{ 41.5} 40.2
~04 to +05mmmmmmmmmmcmcmcdc e cccca e m e 45,9 48,0 43,9 44.7| 47,9 46.7 | 43.5
+06 to #15mwmmmmmmemmmmmeeeme e ecmeem oo 10.0 13.94 1l.4} 10.9 7.4 6.7 9.5
+16 t0 +25mmmrmmmem—mmemmcaccmemm—eam—cmmeas 1.9 1.4 2.7 1.9 2.3 0.8 2.2
426 £0 435-memmmmm—mmmcacmeemcmc——mmmme—c—mean 0.7 0.9 0.6 0.3 0.9 0.8 0.8
+36 Or greater-=e=—m----scmcccmmmcmcrmamacan——— 0.6 0.1 - 0.4 1.1 0.7 1.0
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Table 13.

Percentage distribution of children,6-11 years, by hearing levels in decibels re audio-

metric zero! for the left ear at 4000 cycles per second according to age and sex:United States,
1963-65

Total,

. . . t 6 7 8 9 10 11
Sex and hearing levels in decibels ygaié years | years | years | years | years | years
Both sexes Percentage distribution

All levels=mmeme—cccmcc e e 100.0y 100.0| 100.0{ 100.0 | 100.0 | 100.0 | 100.0
-25 or less=-=s-cccmemmm e — e 0.1 - - 0.1 0.1 0.1 0.3
=24 t0 =15-m-ccm e e e e e 2.7 2.4 2.1 4.0 2.6 3.1 1.8
14 to =05=-mcmmmm e e 34.7 31.0f 31.6| 33.9| 35.6| 39.4| 37.1
=04 to H05==rmmmme e m e m e oo 48.6 51.5| 51.5} 48.4 | 48.1| 45.7| 45.9
+06 t0o +l5=-wmemee e e e 10.4 11,94 10.7 | 10.1| 10.5 8.7 10.4
+16 to +25---mmmmm e cc e cm e oo 1.8 1.7 2.6 1.7 1.5 1.7 1.7
+26 t0 +35-c-mmccmcwr e cca e e m e 1.0 1.2 0.9 0.9 1.1 0.4 1.3
+36 or greater=------e--eeeemmmmmccemcemeaaae 0.7 0.3 0.6 0.9 0.5 0.9 1.5

Boys

All levels§=----=mm-ceceme e ———— 100.0 || 100.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0
=25 or less=----mmmemmcmemcemccce e e e me - - - - - 0.2 -
24 to ~15m==mmemmme e c e cc e o 2.6 2.0 1.2 4.3 3.0 3.6 1.4
~14 to ~05=-c-emm e m e - 34.7 29.7 | 33.2 | 33.7| 37.0| 36.6| 38.3
~04 to H05=mmmm e e 47.5 51.6 | 48.9 | 46.5) 47.3 | 45,7 | 45.8
406 to 415-me e m e m e mc e e oo 11.1 12,21 12.9| 1ll.4 9.6 1 10.8 9.2
+16 to +25-m--mmem e e 2.0 2.3 1.9 2.1 1.6 1.6 2.3
+26 to +35-=-rememmmmmemmcmee e cm e nc e 1.1 1.8 1.1 1.1 0.9 0.6 0.8
+36 or greater=-----=---c-eemmmeee e e ——na 1.0 0.4 0.8 0.9 0.6 0.9 2,2

Girls

ALl levelS-me--memmumcm e aa 100.0 || 100.0{ 100.0 | 100.0 | 100.0 | 100.0 | 100.0
~25 Or lesg====--c-rmemec e nee e 0.1 - - 0.2 0.2 - 0.6
=24 t0 =15-mm-mem e ccm e e oea 2.7 2.9 3.0 3.7 2.2 2.6 2.1
~14 £o ~05-~mm-mmcmmememmm e e e mccm e 34.7 32.4 ) 30.0 | 34.1| 34.2| 42.3| 35.9
-04 to +05===----mmm e c e 49.6 51.4| 54.0 | 50.2 | 49.0 | 45.8 | 46.1
+06 to +15===-cmmm e e e 9.8 11.6 8.4 8.9 | 11.3 6.5 | 11.7
+16 to +25-=me-mmm e e e 1.7 1.1 3.4 1.3 1.4 1.7 1.2
+26 to +35---emmmmmrmr e e m e 0.9 0.5 0.8 0.6 1.3 0.2 1.9
+36 or greater=----c-eecemcemcemrcccecmnccann 0.5 0.1 0.4 1.0 0.4 0.9 0.5
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Table 14, Percentage distribution of children, 6-11 years, by hearing levels in decibels re audio-
metric zerol for the right ear at 6000 cycles per second according to age and sex: United States,

1963-65

Total,

. . . 6 7 8 9 10 11
Sex and hearing levels in decibels yg;ié years | years | years | years | years | years
Both sexes Percentage distribution

All levelse-ocummmcanmmccmccccnmancnnnn~ 100.0 || 100.0 | 100.0 | 100.0 | 100,0 | 100.0 | 100.0
=25 OF leSSmmmescmmmcccmcnccnmmmc e ——— 0.0 - - - - 0.1 -
24 to =15-=-==-- L EEL L L L PR 2.4 0.6 1.6 3.0 2.8 3.1 3.2
=14 £0o ~05-=m=cmcermccemaccccncancsncam - 27.4 25,1 | 24,0 30.0| 29,9 | 28.1, 27.7
~04 to +05-===- L L T 44,5 46.3 | 47.8 | 42,9 | 42,5 | 45.2 | 42,1
406 £O +]15-wmmmcmmmmamcmcemmmanmem————————— 19.1 20.7 | 20.7 | 18.4 | 17.3 | 16.6 | 20.4
+16 tO +25mcmcmmme e e cmcmt e 3.9 4.5 3.3 3.6 4.5 3.8 3.8
426 £0 +35-mccmmm e amacnene e cac e 1.4 1.1 1.8 1.1 1.6 1.5 1.3
436 t0 H45-mmcmccncn e memmeememe e ——— 0.7 1.1 0.5 0.7 0.8 1.0 0.3
+46 Or greater=semo—---mmccmmmamcamcaeoc—aeea- 0.6 0.6 0.3 0.3 0.6 0.6 1.2

Boys

All levelgmm-cucmaccmmcmenccmme e cnan- 100.0 || 100.0 | 100.0 | 100,0 | 100.0 | 100.0 100.6
=25 Or lesS=emmemmmmccrmcm e m e ————— - - - - - 0.2 -
=24 £O =l5e-mmmmmmmmcccmecmcae—acem e mcme———— 2.2 0.8 1.3 2.4 3.2 3.0 2.8
~14 £0 “05-mm-cmemecmn e edmccaamen e 28.0 26.1| 25.0| 30.0| 32.5| 26.2 | 28,1
04 to +05-sccmccmmm e ma e 43,2 44,0 | 45,6 | 42,0 39.8 | 46.0 | 41.5
+06 £0 Fl5mcemmmcrmenmcn e n e 19.2 20.7 | 20.9| 19,3 17.5| 15.8 | 20.7
+L6 t0 425mcmmmccm e mamcccam e e e ncn - 4,3 5,6 4,2 3.7 3.8 5.1 3.2
+26 to +35-e-wmcmmnnman- Semememee Sesmemmemccacnn 1.5 1.0 2,0 1.7 1.4 1.4 1.8
+36 t0 445emcemcar e ceccm e e c e — e 0.8 1.4 0.6 0.5 1.1 1.2 0.2
+46 or greater=wem====s cemmmae- N T e LT 0.8 0.4 0.4 0.4 0.7 1.1 1.7

Girls

All levelg-memmecmucamcnecnmmsacmcancanmnn 100.0 || 100.0 | 100.0 | 100.0 | 100,0 | 100,0 | 100.0
=25 Or leSS-=-=memmccmmeccccccnmcncmccanecnanan— - - - - - 0.1 -
=24 t0 =15-smmemc-cccnmcscccmean—————- memem—— 2.5 0.3 1.9 3.7 2.3 3.2 3.6
-14 £0 =05===smmcmmccccecrcccncacemcmamean - 26,9 24,2 | 23.0) 30,1 27.1| 29.9 | 27.2
=04 to H05-rmmmcmcmecmrn e e e m i n e ——- 46.0 48.5 | 50.2 | 43.8 | 45.4 | 44,2 | 42.9
+06 tO +l5-memmccmmcsemnaccdecmccmcamn oo 18,9 20,7 | 20.6| 17.5| 17.2| 17.5| 20.1
+16 tO +25-mmcccecmmmmmtcacm e mrmn e ——— 3.5 3.5 2,2 3.4 5,2 2.5 | 4.4
+26 to +35-emcmccmmcree e m——— 1.2 1.2 1.6 0.5 1.8 1.6 0.8
436 to Hh45-mecmcmcnm e cccmemm e nmamen e e 0.6 0.8 0.4 0.9 0.6 0.8 0.3
+46 Oor greatere===-e=--- Y i EEE P e 0.4 0.8 0.1 0.1 0.4 0.2 0.7
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Table 15. Percentage distribution of children,6-11 years, by hearing levels in decibels re audio-
metric zerol for the left ear at, 6000 cycles per second according to age and sex:United States,

1963-65
. . i Total, 6 7 8 9 10 1
Sex and hearing levels in decibels yg;ii years | years | years | years| years | years
Both sexes Percentage distribution

All levelsreemevmmncecarcenarrrrmrancn—— 100.0 || 100.0 | 100,0 100.0] 100.0| 100.0| 100.0
=25 OF leSSrmemmmmmmceccrmcman e a . ———————— 0.1 - - 0.2 0.1 0.1 0.1
2l £0 =]15memmmmmcemeemcaccacmncecmmasecasane-—— 2.4 1.2 2.6 3.0 2.4 3.2 2.1
w14 £0 =05=mm=mmmceecmmemmemammma—s————m—————— 23,2 22.6 | 22.1| 24.6| 23.6| 23.4| 22.6
~04 £O +05=mmm-mmm—mmmmcmmmmemaccemm—cm———mmn 44,5 47,1 | 43.81 45.5| 44.4| 44,5 41.5
+06 £0 +l5=cmmmmmmmamcccmmeescsecamememcomaoa= 21.4 21.5| 22,9| 19.0} 21.0| 2L.5| 22.8
+16 to B L L e T 4.8 4.5 5.0 4.7 4-5 3.9 6¢3
426 £0 +35wmmecwemumucmammmomcemcseemmnen————— 2.0 2.0 2.3 2.1 1.8 1.7 2.0
436 £0 HiSmememmmmmcmcmcccaccsmsssmesmmome———a. 0.9 0.6 1.2 0.3 1.0 1.0 1.8
+46 Or greater-emm-mmamasmaccccccaascssscomn-eoo 0.7 0.5 0.1 0.6 1.2 0.7 0.8

Boys

All levelS—=rmercca—cccccmcmcaccnmcamaman 100.0 4 100.0{100.0100,0; 100.0 100,00 100,0
=25 Or leSS~wmerccmccmccrcaameccm e m— - 0.1 - - - - 0.2 0.1
=2l £0 =]5meammemecmemmmeme—m—cer———————————— 2.4 0.9 2.0 2.5 2.3 4.1 2.6
14 £0 =05~=cmmemacccmmercmsccncccsccem———————— ‘22.3 20.4 | 21.1}| 23.4| 25,3| 2Ll.4| 22.3
04 t0 H05-mmmmmemerememammmemem—mcmsmcacm - 44,7 48.5 ] 46,8 | 45.9| 42.0( 45.3 ) 39.3
406 £O +l5=e-emremmcemmccmmmcmcasscacssmca—ean 21.5 21.5| 20,7} 19.6| 22.4| 21L.3| 23.8
416 £0 +25=emmmmmmcm—mememmcmmac—mecemcmcmoee- 4.7 4,0 4.9 5.3 3.4y 4.0 6.5
426 £0 +35-rmmmmamecemmac—mccmmmcm——eem——————— 2.3 3.1 2.5 2.2 2.3 1.7 2,2
436 £0 HiSememcmmmmmccmccmeusscsmesssmsccee—e- 1.2 1.0 1.7 0.5 1.0 6.9 2.0
446 or greater-e=-eecescescscscmcssscaceeeaea-— 0.8 0.6 0.3 0.6 1.3 1.1 1.2

Girls

All levelS~memmmsccsuccmnamnancacccanaan 100.0 || 100.0 | 100,0 | 100.0 | 100.0 | 100.0 } 100.0
=25 OF leSS~ememmmacmcncnemnancacncnccnneana== 0.1 - - 0.4 0.2 - -
w24 tO ml5memeemmmccmcacmcescacsessccmsmeesan=- 2.5 1.5 3.2 3.6 2.5 2.3 1.7
“14 £O =05mecmmamceccmmcenscs—eeammameemc—seen= 24.0 25.0| 23,2} 25.8| 21.7| 25.4| 22.9
=04 t0 +05=mmmmmemcammc—ccncammcmsmemascccam—— 44,2 45.6 | 40,7 | 45.1| 47.2| 43.5| 43.9
406 L0 +l5mmmmmemmme—meswmmmmcmesmaanm—mm————— 21.4 21,5 | 25.2} 18.3| 19.5| 2L.9{ 21.7
416 £O 425-mmmemmrmem—mmmamc-emmcmcecotsoaennan 5.0 5.0 5.1 4.1 5.6 3.9 6.1
426 £0 435-mmmmmmmmmcmmecmcmemcomaccmcoosmomen 1.6 0.9 2.0 2.0 1.2 1.7 1.7
436 t0 Hh5-cecacacmccccncceccnmmm e 0.7 0.1 0.6 0.1 0.9 1.1 1.6
+46 Or greater---=c-s-cccssmmsmmcceeccnceeno——- 0.5 0.4 - 0.6 1.2 0.2 0.4
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Table 16. Percentage distribution of children, 6-11 years, by hearing levels in decibels re audio-
per second according toage and sex: United States,

metric zerol for the right earat 8000 cycles
1963-65 -

. . . Total, 6 7 8 9 10 | 11
Sex and hearing levels in decibels yg;ii years | years | years | years | years | years
Both sexes Percentage distribution

All levelSecmmemaarcccmcaccaacmnncnnaena- 100.0 100.0 | 100.0 | 100.0 | 1L00,0 | 100,0 | 100.0
=25 Or lesS==cmscmemmcmcmccncacmcsame e a——— 0.2 0.1 0.1 0.2 0.3 0.2 0.2
w24 £0 =l5~m=mmmcecmcceccmaccemcccemc—aeeaae—— 6.2 5.1 4.3 6.2 8.0 6.4 6.9
<14 t0 ~05=emmmmmmmemmmmecmeeeeaeeeeeie—m—— e 40.3 || 38.9| 35.8 | 41.2| 40.1| 42.7 | 43.4
=04 £t0 405 e mcnmc e mnrcc e e r - ————————— 36.6 33.2 43,5 35.8 36.5 36.6 33.6
406 t0 +l5~=cemmmmemmmmemmemssmesssemssmm————— 11.5 15.3 | 12,0 | 11.7 | 10.0 9.0 | 10.5
416 £0 +25--mmmmmmemmcmmmmmmesm——meemme—————— 3.2 4.8 2.1 3.6 3.5 2.6 2.9
426 £O 435-wmmemcmmmmmmmeasmeese——eme——mm—————— 1.3 1.4 1,7 1.2 0.9 1.3 1.3
+36 £0 Hi5emmemcmmmamccmcamacanaesccmaem—nen——— 0.3 0.5 0.2 0.1 0.2 0.4 0.6
+46 OY greatereemmmmmcecmmcmcmmccmemo-—smeence- 0.4 0.7 0.3 - 0.5 0.8 0.6

Boys

All levels--==mmcmcmccmccccccccccceaeeo 100.0 100,0 | 100.0 | 100.0 | 100,0 | 100.0 | 100.0
~25 OF leSS==mmmecmeamm o e e 0.2 - 0.1 0.3 0.3 0.2 0.2
=24 £0 =]Brmmecmmcmmcem—e—mcce—mmceccem——————n 5.7 4,0 4,5 4,1 8.9 6.0 6.7
“1& £0 =05=-mmmmmm=—mme e me—m e — e 40.3 || 37.6| 38.8 | 4l.4| 40.9| 42,1 | 41.6
~04 t0 +05-=mcmccmmarccmeemecememcece—nm—————— 35,9 35.5| 37.9 | 34.4| 35.9| 36.1 | 35.2
406 £O +15-mmamcmmmemcmemcm—e———em——————————— 12.0 14,9 | 13.5| 13.5 8.7 9.4 | 11.5
416 £0 +25=m-carmememccscacacmeec—canm—a————— 3.6 4.8 3.1 4.8 3.6 3.0 2.5
+26 £0 4+35-===c-cmcmcccccmaccccmcacmcacoae—n-- 1.3 1.6 1.7 1.5 0.6 1.5 0.9
436 t0 Hi5emmmmcemmemamucaicctnccmccccecaeaeoa 0.4 0.9 - - 0.5 0.5 0.8
+46 OT greateresememmmewcacemmcceamcoeacccoocao— 0.6 0.7 0.4 - 0.6 1.2 0.6

Girls

All levelSemcmmmceccmcemmac-asaccccanenen 100.0 {| 100.0 | 100,0 | 100.0 | 100.0 | 100,0 | 100,0
=25 0Y leSS=wwmeccnnrerc e s a e s amnn— e — .- 0.2 0.2 - 0.2 0.1 0.3 0.2
=24 t0 Fl5-mcacmcmmcecaccmcmecmccccam—ameen——- 6.6 6.3 4.2 8.5 7.1 6.7 7.2
=14 t0 =05 ~awmccccncurmrarace s e r e e ——————— 40.2 40,2 32,7 41.0 39.4 43.3 45-0
=04 to +05-cccemmncncacnccance e e canaae 37.3 30.7 | 49.3 | 37.2 | 37.1| 37.1 32.0
406 £0 +L5mmmmmmmmmmmremmeeee—emmeme—————————— 10.9 15.8 | 10.4 9.8 | 11.2 8.6 9.4
+16 £0 +25=e=mmmmcommmemmcmcmmmemmccmmmmmmeen 2.9 4.8 1.1 2.4 3.5 2.2 3.4
426 £O +35-mmeccmmsmerucsssmamemememmem—————— 1.3 1.3 1.8 0.8 1.2 1.0 1.6
436 £0 H45==mmmcmmmmmmcmccemammacecmemase—e—e= 0.2 0.1 0.4 0.1 - 0.3 0.5
+46 Or greater-=-eemm-—=-mmccmeaccceccmecceco———— 0.4 0.6 0.1 - 0.4 0.5 0.7
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Table 17. Percentage distribution of children, 6-11 years,

audiometric zerol! for the left ear at 8000 cycles per second according to age and sex: United

States, 1963-65

by hearing levels

in decibels re

: : . Total, | ¢ 7 8 9 | 10 | wu
Sex and hearing levels in decibels yg;%i years | years| years | years | years | years
Both sexes Percentage distribution

All levels--mrmemmmec e 100.0 §# 100.0) 100.0} 100.0 | 100.0 | 100.0'} 100.0
=25 Or leSS=r-=-e-me o e 0.2 - - 0.5 0.1 0.3 0.1
=24 €O =15=memmmem e 6.7 3.2 6.2 7.3 8.2 6.7 8.7
=14 £to =05 m e e e e 38.7 33.7| 35.2| 41.3} 40.1§ 42,9} 39.7
=04 to +05==mmem e mm e e 38.6 46.4| 43.6| 35.3| 36.8| 34.2| 34.9
H06 t0 +l5--m-mm e e o 10.7 10.6) 10.7| 10.9 9.7| 1i.5] 11.0
B R R o e 2.9 4.1 2.7 2.5 2.8 2,2 3.2
+26 £0 +35m-mmmmme e 1.1 0.7 0.9 1.5 1.4 0.9 1.2
+36 £0 45w 0.7 0.7 0.6 0.4 0.4 0.9 0.9
+46 and greater----e-e--eececeececcean—aeo 0.4 0.6 0.1 0.3 0.5 0.4 0.3

Boys

All levelg§mm--emec o 100,04 100.0; 100.0, 100,07 100.0; 100.0 100.0
=25 or less=---=m-meme e 0.1 - - 0.3 - 0.2 -
=24 £0 =15me e e m 6.6 4,2 5.1 6.2 8.5 7.2 8.5
14 to ~05--m-mm e 37.2 29.8| 35.9| 37.9) 38.4} 43.7| 38.5
=04 to F05-mmmecm e e 38.7 46.0| 43.4| 36.5| 37.9{ 32.6| 34.9
F06 £0 FLo=m--mm o e e 12.0 13.6( 10.9| 14.5 9.8 11.7] 11.7
+16 t0 +25-—mem e e e e 3.1 4.6 2.6 3.4 3.2 2.2 2.6
F26 £0 35~ - e e e e 1.2 0.9 1.2 0.7 1.4 1.0 1.9
+36 £0 H45m e e e 0.6 0.2 0.7 0.5 0.2 0.7 1.5
+46 and greater=------s-eem oo 0.5 0.7 0.2 - 0.6 0.7 0.4

Girls

All levels-=--memcmmmmcmem e mcacnae e 100.0 || 100.0| 100.0| 100.0} 100.0| 100.0 | 100.0
=25 Or lesSS-—-=-mmmmcmecemc e 0.2 - 0.7 0.1 0.4 0.3
=24 £0 =15 e e 6.8 2,2 7.3 8.4 7.9 6.2 9.0
=14 to =05-m - o 40.3 37.7} 34.4) 44,9 42.0| 41.9| 40.7
~04 t0 +05=mmmmm e e em 38.6 46.7| 44.0| 34.0| 35.6( 36.0| 34.8
+06 to +15---mmm e 9.4 7.7 10.5 7.3 9.5 11.3| 10.2
416 £0 +25m—m e e e 2.7 3.5 2.8 1.6 2.4 2.1 3.9
+26 £0 +30-mmmm e e 1.0 0.5 0.5 2,2 1.5 0.8 0.5
+36 £0 +45mmmmmmmm e 0.7 1.2 0.5 0.3 0.6 1.1 0.3
+46 and greater=-s=== oo 0.3 0.5 - 0.6 0.4 0.2 0.3
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Table 18. Percentage distribution of children, 6-11 years, by hearing levels in decibels re audio-

metric zerol

for the better ear at 250 cycles per second according toage and sex: United States,

1963-65
. . . Total, 6 7 8 9 10 11
Sex and hearing levels in decibels yg;ié years | years | years | years | years | years
Both sexes Percentage distribution

All levelgmm=emmemmccemmcccmcmcmc——————— 100.0 || 100.0| 100.0} 100,0 | 100.0 | 100.0 | 100,0
=25 OF leSS~mamrmccnecrarcaccanmnracnnmem=———— 0.3 0.1 0.1 0.7 0.2 0.4 0.1
=24 t0 =l5~=mmacmmcmacmccacecmcaccccmcomaan—— 15.4 7.7 9.5 15.8 | 17.1| 20.9( 20.9
<1l tO =05-mmemmmemmmcmmmamacmeemem—a—ame———— 66.1 64.3| 67.3| 66.4| 65,6 | 67.0| 66.6
04 t0 H+05~emmmmcecanecmmsmesscsemenamamana——~ 16.1 24,7 | 21.0| 14.8| 14,9 9.9 | 10.9
406 t0 +l5mmmemmecmmcacmmemcmscenecm——am——————— 1.8 2.7 1.9 1.9 1.6 1.5 1.2
416 £O +25--emeeemacmccmcammomccmsssmmemmma———- 0.3 0.5 0.2 0.3 0.4 0.3 0.3
426 t0 +35-mmmamamecmcammemmmmmec oo - - - 0.1 0.2 - -
+36 Or greaters--emscmsceccccncmccenmccanenea=— - - - - - = -

Boys

All levelSeemcmamacmcemamcscemcmncacm—u——— 100.0 || 100,0| 100.0 | 100.0 | 100.0 | 100.0 | 100.0
~25 0r leSSm=wmcmmemamccrccmcrnmm e e mmnr e, ——— 0.2 0.3 - 0.2 0.2 0.5 0.1
=24 £0 =15=cmcemcmaccmcmcmme—mmmemmemmmmm——m—— 16.8 8.4 11.0} 16.7 | 19.5 | 22,1 23.8
2l4 £0 ~05-mmmmacemcmcscecccacemaesmcesn—me—e~ 66.3 64,0 67.9] 66,2 65.3| 67.3| 67.5
<04 £0 +05-mmmmmmmmmmmcemmmmm——mmmmm—mmmmmmee 14.8 || 24.6| 19.4| 14.3| 13.6| 8.9| 7.2
406 £O +L5mmmmmmmemmmmmemmemmm—me e ————————— 1.4 1.8 1.2 2.1 1.1 1.2 0.9
416 t0 425-=mmmmcmmememememmaem——e—e—————————— 0.5 0.9 0.5 0.5 0.3 - 0.5
+26 t0 +35 =m==m-emesseeceseceemcece—ecesenaes - - - - - - -
+36 or greater---esmcesmcemsecccanncnnonmcnnnonn - - - = = = =

Girls

All levelS-mmemcmscccecmcmccmnmcem—am———— 100.0 |} 100.0| 100.0| 100,0 | 100.0 | 100.0 | 100,0
~25 0T léeSS-mmmmmmmmacccnuccncrcnnancnemcr e 0.4 - 0.1 1.3 0.3 0.3 0.1
=2l £O =lDmmmmmmmmecmmemmamcmmememeem———————— 13.9 6.9 8.0| 14.9| 1l4.6 | 19,7 | 20.4
wly t0 =0Scccccccncccccncacnccccacscnnnacnnanna 65,8 64.6 66.5 66.7 66.0 6617 64,2
“04 0 405=wammcmmcmcanmnmmeemesmmeameeeea————— 17.4 24,7 22.8| 15.2| 16.2} 11.0| 14.0
406 t0 +l5cwmumccnccrer e cr e e m e e — e ——_ - 2.2 3.6 2.6 1.7 2.1 1.8 1.3
+16 t0 +25-ccmmecmemccmcenmcacmcscccsacmcanan- 0.2 0.2 - 0.1 0.5 0.5 -
426 t0 A35-wmcmccmcecmccmmcaccccaccmam——————— 0.1 - - 0.1 0.3 - -
+36 Or greater---=-e-==smesceccccmmamenonaeoooo - - - - - - -
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Table 19. Percentage distribution of children, 6-11 years, by hearing levels in decibels re audio-

metric zerol

for the better ear at 500 cycles per second according to age and sex:United States,

1963~65
. , Total, 6 7 8 9 10 11
Sex and hearing levels in decibels yg;ié years | years | years | years | years | years
Both sexes Percentage distribution

All levelSe~emermemamemmmcem e ccm e ce e ——— 100.0 100.0 | 100.0 ] 100.0}{ 100.0 | 100.0 | 100.0
=25 Or leSSevremmacccmmccccrcrancccr e e 0.6 0.3 0.5 1.3 0.4 0.5 0.3
=24 £0 =l5-=memmmmmcmercaccmrammme—cmame—————— 13.8 7.5 8.0| 14,1| 15.0| 19.3| 18.9
“lh £0 ~05-=mmmmcmcoeeermemmemm—me—e—ee——————— 63.4 60.8| 62.6| 61.9| 64.4| 64.5| 66.8
“04 t0 H05wemmemmmemamcmnc e mm—r e —m—————————— 19.9 29.2) 26.,1| 19.2| 17.5}{ 14,7 | 11.8
406 £O +15-mm=mamcmmmcmccmccemceccm—em——e———— 1.8 1.7 2.5 2.6 1.9 0.6 1.5
416 t0 425=mcmmmmmmmmemmmmemmmemwme—mem— e ———— 0.5 0.5 0.3 0.8 0.6 0.4 0.6
+26 to 435m=mmmacmanan “m—m=-- mmmmeemmeemeeeee - - - 0.1 0.2 - -
+36 or greater=-eesm==---w- messesssssescscssase- - - - - - - 0.1

Boys

All levelSemmmsumacmcecncancncemncan—ann 100.0 || 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
=25 Or leSS=smememccrcccccmonccnnmmemmccmm——an 0.3 0.4 0.7 0.1 0.4 0.2 -
=24 t0 =l5cecromscmcmcacccmamccsacemmc———————— 13.8 8.2 6.9 14.1| 15.5| 18.2| 20.8
=14 to ~05~-smrcmcccmmcmcmscmccnscsmemaess—a—— 62.9 58.6| 62.3| 59.8| 65.3| 65.4 | 66.4
204 £o +05memmecmeaann mmmm—cemma- R 20,5 29.7} 27.0| 21.9| 16.8( 15.7| 11.0
+06 t0 +l5wwmmmmmmmremcen-masseemsnes—ae==a——— 1.8 2.1 2.6 2.9 1.7 0.3 1.3
416 t0 425-macemmmcmcscmcmccmesem—cccm—m—————— 0.6 1.0 0.5 1.0 0.3 0.2 0.5
426 0 +35mmemmmcmmrmncemncee e e e— e ———————— 0.1 - - 0.2 - - -
+36 or greater-ssmecmcceccnmncenccntcnnennan—— - - - - - = =

Girls

All levelSe==mecemcramccccccemcnnccnnan- 100.0 100.0| 100.0 | 100.0 | 100.0 | 100.0 | 100.0
=25 0T leSSmemmvrmcncrmcnrmncecceamrm,,—a————- 0.8 0.1 0.2 2.4 0.5 0.8 0.7
=24 £0 =l5mececemcmcmceensccsmmeeeneceene—————— 13.8 6.8 9.1 | 14.1| 1l4.5| 20.5| 18.3
=14 t0 =05=mm-cmuccscmmccnemmcsnacrena=- —————— 63.8 63.1| 62.9) 64,0 63.3| 63.6 | 66.1
=04 to H05==mmcmmucnmnaccccccmnccnccmcnccncaeo 19.3 28.7¢{ 25,3 16,5} 18.3| 13.6 ) 12.5
406 0 +15=emcmcmaaa= mmmmcmmmcemcancmcwacaae—— 1.8 1.3 2.3 2.4 2,2 1.0 1.7
416 tO +25-cmmmmmecemmmemesmecmmemaca=m—ee———— 0.4 - 0.2 0.6 0.9 0.5 0.5
426 to +35-cmmcammcmccmcaracacnacemacam e ————— 0.1 - - - 0.3 - -
+36 Or gredter===mememmmscscmcacamcwemcenece—ses 0.0 - - - - - 0.2
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Table 20. Percentage distribution of children, 6-11 years, by hearing levels in decibels re audio-

metric zero

for the better ear at 1000 cycles per second according to age and sex:United States,

1963-65
Total,
R s . 6 7 8 9 10 11
Sex and hearing levels in decibels yg;ié years | years | years | years | years | years
Both sexes Percentage distribution

All levels===m=cmmemmccrmcmc e m e ———m e 100.0 100.0 | 100.0 | 100.0 | 100,0 | 100,0 | 100.0
=25 or lesSS=wrmemrcccmceccccerccr e r s e m————— 0.1 0.1 0.1 0.1 0.1 0.1 =
2l £O =15-ememmermmesmeeeasem—m—————————————— 9.8 6.2 7.5 8.8 | 11.4{ 12.9| 11.9
=14 t0 =0b-ecccnccccan s e R e ccrr e e ——— 63.2 60.7 60,2 63,2 62.3 65.3 68-4
04 £0 H05mremmmreesemmnmem—mmam————————————— 23.5 28.9! 28,0| 23,8 23.0| 19.5| 16.9
406 £0 +Ll5-=—mmmemmmamc—mmmecccreccm———ae———— 2.6 3.6 3.1 3.2 2.0 1.7 2.3
+16 £0 +25-mmcmmmcmcmmmecmcm e mm— e 0.5 0.5 0.7 0.4 0.8 0.2 0.2
426 £O +35-mmmmemcmmeracceme—— e ———————————— 0.2 - 0.4 0.3 0.2 0.2 0.2
+36 or greater-~m-ewmcemscccmcmcemmseommcecen~e~ 0.1 - - 0.2 0.2 0.1 0.1

Boys

All levels--ve-emcmurcocemccnmeon e 100.0 || 100.0j 100.0| 100.0 | 100.0 | 100.0 | 100.0
=25 0T leSS-wmmmmcemececcmamencmsacccocccaono~ 0.0 - - - 0.2 -
=24 £0 =15-m-mmmme—cmccecmecmcamm—emeomeme e 9.1 5.6 7.7 8.0| 11.9| 11.0| 10.9
~14 £0 =05=-mmmecmmemeccme—ccmmceeme—m———————— 63.2 61.0 | 57.7 | 61.5| 64.1| 65.0| 70.2
~04 t0 +05~=cmmcesmemmemacmm—emem————————————— 23.9 28.3| 29.9| 25.9| 20.8| 21.4| l6.4
406 £0 +l5-memmemmmmmcemamcceemm e mme e 3.0 4.2 3.6 3.5 2.5 2.1 1.9
+16 £0 +25mm-semmmemm e eecemeeeee————— 0.4 0.9 0.3 0.4 0.6 - 0.2
426 £0 +35-mmmmmmmmmmmmmmmccm—m e ce—e——— e 0.3 - 0.8 0.3 - 0.1 0.4
+36 Or greater-----e-remmeemmcmmmmccomo— oo 0.1 - - 0.4 0.1 0.2 -

Girls

All levels=we-sormccmmrrmma e 100.0 100.0 | 100.0 | 100,0 | 100,0 | 100,0 | 100.0
=25 or less=msmremmrcemcmerccucmrne— e e e —— e 0.1 0.2 .1 0.1 0.3 - -
“2f £O =15meemmmemcemeccssmeeeemm—————————————— 10.5 6.8 N 9.7| 10.7 | 15.0 | 13.9
w14 £O ~05=-emecmecemaceememm——————————————— 63.2 60.4 | 62,8 64.9] 60.5| 65.6 | 65.5
“04 £0 +05=cmemmemmmarmmmmemmmmemme—e——a—m———— 23.1 29,5 26,0 21,7| 25.3| 1l7.5) 17.6
406 tO +15--emmmmceecmcemecmessascassmens————— 2.4 2.9 2.6 2.9 1.6 1.2 2.9
416 £0 +25c=-mmcmmmmmememccmmemmecceomcaomece— 0.6 0.2 1.1 0.5 1.1 0.5 0.1
426 tO 435=smmecemecmmccommcseccemccemmeaomen-n 0.1 - - 0.2 0.3 0.2 -
436 Or greater-~ssemcccmcccsacmimeccacannnnenn - - - - 0.2 = =
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Table 21. Percentage distribution of children,
audiometric zerol for the better ear at 2000 cycles per second according to age and sex: United
States, 1963-65

6-11 years,

by hearing levels

in decibels re

Total,

R . . 6 7 8 9 10 11
Sex and hearing levels in decibels yg;%i years | years | years | years| years | years
Both sexes Percentage distribution

All levels--=-=mcememccrcnmamrme e a e aae 100.0 100.0| 100.0{ 100.0 | 100.0| 100.0 | 100.0
=25 or leSSm--—==—-cmmmmcmm e m e me e cm—— 0.3 0.2 0.3 0.5 0.1 0.4 0.1
=24 t0 =15~ mmememmm e cmm e cmc e 14.1 10.8 10.7 14.7 15.8 17.3 15.9
14 to ~05--—m—mm e e 65.4 62.7| 66.5| 66.3| 64.3| 64.5| 67.9
-04 to +05-—--—mem e 18.2 24,51 21.0] 16.3| 17.2| 16.5} 13.7
+06 t0o +15-------ee e e 1.5 1.7 1.4 1.7 1.8 0.9 1.7
+16 £0 +25=----- e e e 0.3 0.1 0.1 0.4 0.4 0.3 0.2
+26 to +35--=mm-mememecmemce e ——— 0.1 - - 0.1 0.3 0.1 0.4
+36 or greater---=------ et e L L L il 0.1 - - - 0.1 - 0.1

Boys

All levels---~--—--cmmmme e e 100.0 || 100,0 100.0 100.0 | 100.0| 100.0 | 100.0
=25 or less~w~-cmmemmccmcccmmmcrecr e —ee 0.1 - - 0.2 0.1 0.4 0.1
=24 £0 =15~ mme e eee 13.3 9.7 10.4| 14.3| 15.0| 15,8} 15.3
14 to =05~=mmmmmm e e 65.1 61.7| 66.5| 65,9| 65.2| 65.,2| 66,2
=04 to 405=m-eurmmm et e e e 19.3 26.9 21.2 16.5 16.9 17.8 15.8
+06 to +15---cemmmemc e e — e e e 1.7 1.5 1.7 2.4 2.2 0.6 1.8
+16 t0o +25----mm—mmm e e 0.2 0.2 0.2 0.5 0.3 - -
+26 £0 +35=--—-mcm e 0.2 - - 0.2 0.3 0.2 0.4
+36 or greater------—emmmeereeeemceememeeeacan 0.1 - - - - - 0.4

Girls

All level§m-m=-—m——mmm e e 100.0 || 100,0| 100.0| 100.0 | 100.0( 100.0 | 100.0
-25 or lesS-=----wmmcm e e 0.4 0.3 0.6 0.7 0.2 0.4 0.1
=24 t0 =15==mcm e mm e e m 14.9 11.9( 11.,1] 15.1) 16.5| 18.8| 1l6.1
=14 £0 =05m-cmmmmm e e e 65,7 63.9| 66.41 66.7| 63.4| 63.7| 70.2
04 t0 405~~-r—c—mm e e 17.2 22,0 20.9; 16.1| 17.5| 15,2 11.3
406 £0 F15=m-cmem e e ——— 1.3 1.9 1.0 1.0 1.4 1.2 1.4
+16 to +25mmcum e e - 0.3 - - 0.4 0.4 0.7 0.5
+26 tO 4+35-=c-—cemme e e e 0.1 - - - 0.4 - 0.3
+36 or greater-----e-eememcrcmcmcaccceccccn—ae 0.1 - - - 0.2 - 0.1
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Table 22,

Percentage distribution of children,6-11 years, by bearing levels in decibels re audio-

metric zerol! for the better ear at 3000 cycles per second according to age and sex:United States,
1963-65

) . . Total, 6 7 8 9 10 11
Sex and hearing levels in decibels 6;ii years | years | years |years |years |years
ye
Both sexes Percentage distribution

All levels----ee—cmmmccmemmc i m e 100.0 || 100.0 | 100.0 | 100.0 }100.0 [100.0 |100.0
-25 OF les§=mem--mmremmme—mmedeeooeoo oo 0.1 0.1 0.1 - 0.2 0.2 0.1
=24 £0 =]l5=mmmmmemmr e m e —me e e 5.2 4.2 4.1 6.5 5.1 6.0 4.7
=14 t0 =05=mmmrmmm e e e 47.6 46,1 | 44.1| 46,7 | 47.9 | 51.0 | 50.6
=04 to +05=-ememcmmmmeem e me oo 41.6 44,0 46,3 | 40.4 | 40.7 | 38.5 | 39.7
406 tO +15==m-r=mmmmm s ——moommeceemeo—m oo 4,6 5,0 4,8 5.6 5.2 3.4 3.4
+16 o +25-=cmemmmmme e e e 0.6 0.6 0.1 0.6 0.6 0.6 0.9
+26 €0 +35-mm-ccesmmem e mrem e e oo 0.2 - 0.5 - 0.2 0.1 0.3
+36 or greater-----s--m-----se—mmeo——mnmooaeo 0.1 - - 0.2 0.1 0.2 0.3

Boys

All levels-rm--e-m-mmmmmeemc e 100,0 || 100.0| 100.0 | 100,0 |100.0 }100.0 |100.0
~25 0 leSSm-—~--mmmmmmmem e m e e 0.1 0.2 - - - 0.2 0.1
~24 £O =15mmmmemm e oo 4,8 3.0 4o 5.8 5.4 5.8 4.7
“14 0 ~05-mmmemmm e e 46,1 44,4t 40,2 45,4 | 49.9 | 48,6 | 48.8
«04 £0 +05-=mmwmm e e e 42,7 45,2 48.4 | 41.7 | 38.9 | 40.2 | 4l.4
406 0 +15-mmmm e e 5,2 5.9 6.0 6.2 5.3 4,2 3.3
416 £O +25==mm-emm e o 0.6 1.3 - 0.6 0.2 0.6 0.7
+26 £O +35=---meem e 0.3 - 1.0 - 0.2 - 0.5
+36 Of greater--==-m-m-mmmmamsccoo———eo—meoe- 0.2 - - 0.3 0.1 0.4 0.5

Girls

All levels-=----m-smemmmem e e 100.0 {{ 100.0 | 100.0 ] 100,0 | 100.0 {100,0 |100.0
~25 or lesS--=-==—---mmmcamem e ma e —ma e 0.1 - 0.1 - 0.5 0.2 -
“24 £O =15=---rmmmc s e 5.5 5.4 3.8 7.3 4.9 6.1 5.6
14 to =05==-mmemmmmmmemme e oo 49.1 47.7 | 48.2| 48,1 | 45.7 | 53.4 ) 51.9
=04 £0 F0B5==mmmme et e m e 40.5 42,8 | 44.1] 39.0 | 42.4 | 36,9 | 37.6
406 to +15--=m-mmme e mme e m e 4.0 4.1 3.6 4.9 5.1 2.6 3.6
+16 0 +25-mmmmmmc e —m o m e 0.6 - 0.2 0.6 1.0 0.6 1.1
426 £0 +35--=mmmmom e emc e e o 0.1 - - - 0.2 0.2 -
+36 or greater------s-s-mmmcmmeeeocm———— oo 0.1 - - 0.1 0.2 - 0.2
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Table 23. Percentage distribution of children, 6-~11 years, by hearing levels in decibels re
audiometric zerol for the better ear at 4000 cycles per second according to age and sex: United
States, 1963-65

i~
. : : Pt 6 7 8 9 10 11
Sex and hearing levels in decibels yg;ii years | years | years| years | years| years
Both sexes Percentage distribution

All levelS==smmemmcccaaccncccanccncacnaan 100.0 || 100.0| 100.0| 100.0] 100.0| 100.0} 100.0
=25 0r lesSS=emmmcccmccrnccnnncnnerecnncc e 0.1 - - 0.2 0.1 0.1 0.3
=24 to =l5=wmeascescacormcceccccanrrcccccoacan——e 4.2 3.6 3.3 4.9 4.7 4,7 3.5
=14 to =05==veccccnecccccanecccccnccccncennana 48,1 42.6 | 45,5 48.8| 48.7| 51.5| 52.6
=04 to +05~~eumcmcucccucmnacccnaccaancnmema 41,0 45.9| 44.6| 40.6| 39.8] 38.6( 35.6
406 t0o +l5--wwmaccacccnmccccmccm e mc e 5.4 7.1 5.2 4.7 5.0 4.3 6.3
+16 to +25-e-cecccccncmcrcmmmancccmrcene e 0.7 0.6 0.9 0.7 1.1 0.2 0.8
426 to +35-mmsmccncccrcnccncrcascccnccaa e 0.3 0.2 0.4 0.1 0.3 0.2 0.2
436 Or greater=s=-sme-esmcecmemmccccconmcccon——. 0.2 - 0.1 - 0.3 0.4 0.7

Boys

All levels=m-wcecmmomemmccmcmar e cacm——n~ 100.0 || 100,0( 100,0| 100.0| 100.0( 100.0] 100.0
=25 Or lesSeermmermmcmm e —m——— 0.0 - - - - 0,2 -
24 to =l5e-rmmcmmcmcm e e e e ——————— 3.7 3.0 1.5 4.8 4.8 5.2 3.3
~14 t0 =05-creccrrmcr e a e c e e 48.1 40.8| 46.5| 48.7| 51.3| 48.5( 53.7
<04 to H05-me~memccmmunen i ae e a e e a - 40.7 47.5| 44,4 40,1| 36,9 39.2( 35.2
406 £0 #l5emmmmmrmmmcccmcnammnmene———————————— 6.1 7.4 6.0 5.2 5.7 6.2 6.0
+16 to +25---==- B et L L P LD L e Lt 0.7 0.8 0.8 1.1 0.7 - 0.6
+26 to +35mmmmmmcc e e — e 0.3 0.5 0.6 0.1 0.3 0.4
436 Or greater-===ssscwecccmcmcccasrcsacceaces 0.4 - 0.2 - 0.3 0.3 1.2

Girls

All levels====a Secsesccemccmacccacccncnn 100.0 || 100.0] 100,0} 100.0| 100.0| 100.0{ 100.0
=25 Or lesS~wsecccccnucccconcnerccnc e a e 0.2 - - 0.3 0.2 - 0.6
=24 £0 ~lbe=scecccmmecnmmmcr e e aemrm e ————— 4.6 4,2 5.1 5.0 4,7 4.3 4.4
=14 to =05-=mccuccunsmnncncucn s n s n e 48.1 44.4 | &L4.4| 48.9| 46.1| 54.7| 50.8
04 to F05-cemmemcm e m e 41.3 44,31 44,9| 41.2| 42.8| 38.0| 36.3
+06 to +l5mcmmcmmcn e ————— 4,7 6.8 4,5 4,2 G.h 2,2 6.3
+16 to F25e-crmmmer e m e n e e ma e 0.7 0.3 0.9 0.3 1.4 0.4 0.8
426 to 435m=memmmmmmmem e cecc e c e a————— 0.2 - 0.2 0.1 0.2 - 0.6
+36 Or greater--s=e-ecec-ceccceccccccemce————na. 0.2 - - - 0.2 0.4 0.2

1American.Standard, 1951.

41



Table 24. Percentage distribution of children,

audiometric zerol for the better ear at 6000 cycles per second according to age and sex: United

States, 1963-65

6-11 years,

by hearing levels

in decibels re

42

Total
. . . ’ 6 7 8 9 10 11
Sex and hearing levels in decibels yg;;i years | years |years | years | years |years
Both sexes Percentage distribution

All levels----w-r-ccmcomccmre e cccann—ae 100.0 || 100.0 | 100.0 | 100.0 | 100.0 | 100.0 |100,0
=25 or lessS--=-cemeemcenm e 0.1 - - 0.2 0.1 0.2 0.1
=24 £O =l5m- e e s 4,2 1.7 3.7 5.1 4.6 5.3 4,3
“14 o =05~e-m e 36.6 36.0| 33.9 | 38.6| 38.5] 36.7| 35.8
=04 to +05-m--mmmm e e e 444 46.5 1 46.8 | 44,1 41.9 | 44,5 43.5
406 to FL5-w-mmm e e e 12.1 3.3} 13.1} 10.1} 11.9| 10.9| 13.6
+16 to +25~--ccmmmem e e 1.7 1.8 1.9 1.2 1.6 1.6 1.8
+26 t0 +35- =~ 0.5 0.6 0.4 0.4 0.7 0.5 0.4
+36 Oor greater---m-ememmcmmcm - 0.4 0.1 0.2 0.3 0.7 0.3, 0.5

Boys

ALl levels«-mmcocm i 100.0 || 100.0 | 100.0 | 100,0{ 100,0 | 100.0 | 100.0
=25 or leSS-=--mmc-cmmmmcnccmemmeemecesaeeaee- 0.0 - - - - 0.2 0.1
=24 £O =15mmmemm e e e 3.9 1.6 2.7 4,1 4.8 5.6 4.8
=14 to =05mmcmocm e 36.3 35,2 | 34,7 38,9 | 39.5| 34.1} 35.7
=04 to +05-mmmcmm e e e e 44,1 45,1 47.0 | 43.4| 39.7] 46.9 | 42.3
+06 to t1l5=m-rmcmm e e 12.5 15.0| 12.7}{ 11.2{ 12.5§| 10.1| 13.7
+16 to +25-mcumcmcccmacnmtcmsnnnc ot r e na e~ 1.9 2.2 1.6 1.4 1.9 2.2 1.8
426 to +35cmccmccmnmccccanacccnasenecmanaccan- 0.7 0.7 0.8 0.6 0.9 0.4 0.5
+36 OY greater=-e-—-crmemcmcm o meemeemoom—aa 0.6 0.2 0.5 0.4 0.7 0.5 Ll.1

Girls

All levels==-c-recmmccmme e nee 100.0 | 100.0( 100.0 | 100.0; 100.0 | 100.0 | 100.0
=25 Or leSS==-r=c-memmme e m— e 0.1 - - 0.4 0.2 0.1 -
=24 £0 =15--ccermcmccmmm e 4,5 1.8 4,8 6.2 4.3 5.1 4.6
=14 to =05---cemmcmmcmecme e rccccmmcc e ne e ae 36.9 36,9 33.1| 38.3| 37.4 39.5]| 36,5
=04 to +05-~mmmcm e e e - 44,9 48.0 46,6 | 44,8 | 44,1 42,1 43.3
406 to +15--c---mm e e e 11.7 11.5) 13.4 9.1 11.3] 11.7 13.0
+16 o +25--m-mmmme e e 1.5 1.3 2.1 1.0 1.4 1.0 2.1
+26 to +35-ccr e e 0.3 0.5 - 0.1 0.6 0.5 0.4
+36 or greater------mc-mmeeeccenececeoae——an—o 0.1 - - 0.1 0.7 - 0.1
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Table 25. Percentage distribution of children,
audiometric zerol for the better ear at 8000 cycles per second according to age and sex: United
States, 1963-65

6-11 years,

by hearing levels in decibels re

Total, 6 7 8 9 10 i1
Sex and hearing levels in decibels 6-11 years | years | years | years | years | years
years
Both sexes Percentage distribution

All levelg----cemmcecccacnnmmmm e cemm- 100.0 100.0 | 100,0 | 100.0 | 100,0 | 100.0 | 1L00.0
-25 or lesS-----=-c--mmemcmeccmnecmmecce e — - 0.3 0.1 0.1 0.6 0.3 0.3 0.3
w24 £0 =15mmem e e e 10.5 7.5 8.9 11.0 13.3 10.1| 12.3
B A I R e L L LR P e 50.5 46,8 47.7 52.31 50.2| 54.6 52.3
=04 £o +05---mmem e c e 30.7 35.1 | 36.2 27.5 28,5 28.5| 27.2
+06 to +l5-c-mcmnmcm e mcecrm e mmcn e 5.9 7.1 5.2 7.5 5.3 4.7 6.1
+16 to +25----c-mrcrm e e 1.5 2,5 1.3 0.9 1.8 1.1 1.1
426 £O +35-c-meemrmcmcmmrm e i e 0.3 0.7 0.4 0.2 0.1 0.1 0.1
+36 or greater---s-=--semeacmemm——c—c—m—c—oe—— 0.3 0.2 0.2 - 0.5 0.6 0.6

Boys

All levels~----m-cmmcmcmcmmmr e 100.0 100.0 | 100.0 | 100.0 { 100.0 | 100.0 | 100.0
-25 or lesg=~—-e----ccmeemecmmecmmcc e e 0.2 - 0.1 0.6 0.3 0.2 0.1
=24 £0 =l5mmmcmmee e m et e 10.0 7.2 8.7 8.7 13.5 10.2| 12.0
=14 to =(05wrmacccmm e rc e e e c e 49.5 41.6 48.8 532,11 49.8 54,11 50.7
=04 to $05=cemcmeacn e c i e e e 31l.4 39,1 ] 34.3 28.3 29.7 28,11 28.3
+06 to +l5~=cecmcrcm i e mmdcm e e e mm—— e 6.8 9.1 6.6 8.9 3.9 5.2 6.8
+16 to +25-------m-memm e e 1.2 1.7 0.3 1.3 2.0 1.1 1.0
+26 t0 +35---—---etmcm e 0.4 0.9 0.8 0.1 0.2 0.1 0.2
+36 or greater------smwemeemee—ceememmec e e c—w—— 0.5 0.4 0.4 - 0.6 1.0 0.9

Girls

All levels~eecccmmucmcanmcnccccm e e 100.0 100,0 | 100.0 | 100.0 | 100,0 | 100,0 | 100.0
~25 or les§=-=m==cmmemmccmeccmmccec e e m—eaan 0.3 0.2 - 0.7 0.3 0.4 0.4
2 N R e L L P PP DR 11.0 7.8 9.0 13.4 13.1 10.0 13.0
-14 £to “05--wmremm i mr e r e m e e e — e e 51.6 52,2 | 46.7 52.6 50.51 55.1] 52.5
~04 £t0 +05=~ccmmmcmcm i n e r e e 30.0 31.0 38.1 | 26.6 27.3 28.9 27.4
406 to +l5---memcmmne e e — e e 5.1 5.0 3.8 6.0 6.7 4.2 5.0
+16 to +25~----remmmmmre e c e e m e e oo 1.8 3.3 2.4 0.5 1.7 1.1 l.4
426 to +35-=cmccmmmcm e e r e 0.1 0.5 - 0.2 - - -
+36 or greaterm==-e—m---—--———mo—ccoe—e—eoo— 0.1 - - - 0.4 0.3 0.3

lAmerican Standard, 1951.
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Table 26. Number and percentage distributionof children, 6-11 years,by hearing levels for speech.
(average of levels at 500, 1000, and 2000 cycles per second) in the better ear “according to age
and sex: United States, 1963-65

Sex and hearing levels in decibels 'Tgfi%’ 6 7 8 9 10 11
' re audiometric zerol years years | years | years | years | years | years
Boys Number of children in thousands
All levelSm=-----mmmccommcmme e ee 12,081 | 2,082 | 2,074 | 2,026 | 2,012 1,963 | 1,924
~-25 or leSSm---cmecmcmmc e mmcrm— e 8 - 4 - - 4 -

=24 O =l5=-memm e e ce e 1,025 93 128 170 203 208 223

=14 £0 “05=mcmmrmcm e 8,423 || 1,394 1,360 | 1,410 1,438 1,413 | 1,408

=04 to +05=-cmmm e e e 2,393 541 546 381 337 322 266

+06 £0 Ll = mmc e mm e e e e 164 49 19 48 18 12 18-

+16 to +25=-cmm e e e 51 5 17 13 16 - -

+26 t0 435-----emmr e e 17 - - 4 - 4 9

+36 or greater-==w-=--emm——ecccccdccmcceo————— - - - - - - -

Girls
All levelS-----mmmmmcocm e ma 11,703 2,016 | 2,010 {1,960 1,945} 1,904 | 1,868

-25 OF le§S==-mm=mm-mmmm e e e e 15 - 2 3 3 2 5

“24 £0 ~l5-memm e 1,138 123 144 195 181 276 219

~14 £0 =05=cccmcmmmmm e e m—————— 8,303 1,374 1,368 | 1,426 1,397| 1,386 | 1,352

=04 £o H05= - e me e 2,066 501 466 298 319 224 258

+06 123 18 27 27 23 3 25

+16 51 - 3 11 15 13 9

+26 3 - - - 3 - -

+36 4 - - - 4 - -
Boys Percentage distribution

All levels----=-ercmrmcar e 100.0 || 100.0 | 100.0 j 100.0 | 100.0] 100,0 | 100.0

~25 Or leSs=-m—-m e e e 0.1 - 0.2 - - 0.2 -

=24 O =l5=ccmmm e e e e 8.5 4.5 6.2 8.4 | 10,1| 10.6| 1l.6

«Ll4 to ~05-=---mrecmmmce e emeen e 69.7 66,9 | 65.5{ 69.6| 7L.5| 72.0| 73.2

«04 0 05w m e e 19.8 26,0 | 26,4 | 18.8| 16,7| 16.4| 13.8

+06 to +l5=cm-mmmcme e e e 1.4 2,4 0.9 2.3 0.9 0.6 0.9

+16 to +25-commr e e cme e e 0.4 0.2 0.8 0.7 0.8 - -

426 t0 +35-~ocmcmrm et e 0.1 - - 0.2 - 0.2 0.5

+36 or greater-=~----coemmmce e e—— - - - - - - -

Girls
All levels~=--cmeccmmmer i ccicmce e 100.0 | 100.0 | 100.0 | 100,0 | 100,0 | 100.0 | 100.0

~25 Oor les§-==--=———ccmcrce e 0.1 - 0.1 0.2 0.1 0.1 0.2

“24 to ~l15---m—mmmmm e eeeee 9.7 6.1 7.1 9.9 9.3 l4.6 | 11.7

=14 £o ~05-m-ccmucm e 71.0 68,21 68,0 | 72,8 | 7L.8| 72.8( 72.4

~04 to 405m---mmmecec e 17.7 24,8 23.2} 15,2 | 16.4} 11.7 | 13.8

+06 1.1 0.9 1.4 1.4 1.2 0.1 1.4

+16 0.4 - 0.2 0.5 0.8 0.7 0.5

+26 0.0 - - C - 0.2 - -

+36 0.0 - - - 0.2 - -

t

l1American Standard, 1951.
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Table 27.

Median hearing levels in decibels re audiometric zero! for the right, left, and better

ears of boys 6-11 years, at 250, 500, 1000, 2000, 3000, 4000, 6000, and 8000 cycles per second,

by age: United States, 1963-65

Total,

Ear and tomal frequency yg;ii yegrs yles yegrs yegrs ytgrs yéirs
Right ear Hearing levels
250 CpS=mm=m=mc=m-mmcmeameame-ee—ceee————n -8.7 | -6.2| =-7.3| -8.8| -9.6| -10.1 | -10.7
500 CPS====m=memmessmmmme—emmm—m———em e -7.8 ~5.6| =-6.4| -7.7| -8.5| -9.1| -9.8
1000 cps-===s=smmem-mmcemecaan-- m——————— -6.8| -5.5| -6.0| -6.3| -7.3| -7.7| -8.2
2000 CpS=======mermmrmemem—em—eamee—e——e- -7.6 -5.9| =7.4| -7.9| -8.2| -7.9] -8.4
3000 cpS~====-==cmemcmemerecmmcessmemm——as -3.4 || -2,4| -2.6| -3.5| -3.8| <4.1| =~3.9
4000 CpPS==m===-=mm=ummmmsmmmececmecemceen-= -3.3 2.4 ] -2.7| -3.4] -4.1| -3.8| -4.2
6000 CPS=mm==memcm=scesmcmemmmccessaes=—== -0.5 || +0.1] +0.4| -0.6| -1.7| -0.4| -0.8
8000 CpS~=m-mmmmmmm—mecmmcesmemcescea—ea- “4,1 | =2.5| =3.3| -4.0| -5.0] ~4.6| ~-4.7
Speech? memm oo m e e e -7.3 -5.6| -6.4| -7.3] -7.8] -8.1| -8.6
Left Ear
250 CpS==mmsmmemmmmmmemes—esaesse—eeaee——- -8.3 -6.1| -~7.1| -8.2| -8.8| -9.6| -9.7
500 CpS==m==s=mmm—smmesmescescsese—e—ee- -7.5( -5.6| ~6.3] -7.6| -8.0| -8.5| -9.1
1000 CpS=mm=m=mm=mm=mmesmmmcem——e————————— -6.5 -5.2| -5.5| -6.3| -7.2| -7.3| -7.7
2000 cps=m=msmerermmcccnccm e —————— ~7.1 -6.2| -6.4| -7.2| -7.7| -7.6| -7.8
3000 CpS=mmmmmmmmemscemaceseessceseane———— -3.1 2.4 -2,3| -2.9| -3.6| -3.9| -3.3
4000 epS~m-m=smemmmecmmeesecemeeeeecne—ee- -2.9 -2,0| -2.3! -2.8| -3.3| -3.4| -3.3
6000 CPS=m==m=sm==mmmmmemee——e—memeeem———— +0.6 || 40.2| +0.5| +0.1| +0.5| +0.5| +..4
8000 CpS=-m-=m=m=mmeecmcemceeeceemec—a——— -3.6 -1.8| ~3.3| -3.7| -4.3| -5.2| -4.2
Speech”=mamerces e e e e e -6.9 -5,7{ -6.1| -6,7| =-7.5{ =-7.6| =-8.1
Better Ear

250 CpS==mmmmmmsmmecmcmmmccemaaa- ———————— -10.2 || -7.8] -8.7|-10.2] -11,1] -11.5 ]| -11.9
500 cpS=mm======== e mmemmmemmemmmmmaa——aa- -9.2 -7.3| -7.6 | -9.3|~10.0]| -10.5 | ~11.2
1000 cpS-==m==smmemmemeecccnccmcemmacmana- ~8.2 -7.0| -7.2| -7.8| -8.9| -9.2|-10.0
2000 CpS-====m=mamcmecemeemcamcammemeee——- -9.3 -8.1| -8.8| -9.4|-10.1| -9.6| -9.9
3000 CpS~====mmm=mmmmeececccmmcameememeaa= -5.2 ~4.6! -4,1| -5.2| -5.8| -5.7| -5.6
4000 CPS==mmm==mm=memmmmmmecmececcaco—-a-- -5.3 “4.1| -4.7 | =5.5| =5.9| =5.6| =6.0
6000 cpS=-====mmcmmccmc—cmmcccncmneae————- -3.1 -2,6| -2,8| -3.5| -3.8| -3.0| -3.1
8000 cpS-==mmmemmccmancne e na—a e 6.7 4,7 -6.4| ~6.9| -7.6| ~7.7| -7.2
Speech?emmm o mcam e ecanaeaa -8.8 -7.4| ~7.6 | -8.7| -9.7| -9.8|-10.4

lAmerican Standard, 1951.

2Average of levels at 500, 1000, and 2000 cps.
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Table 28.

ears of girls, 6-11 years, at 250, 500,
second, by age: United States, 1963-65

Median hearing levels in decibels re audiometric zero
1000, 2000,

1

for the right, left, and better
3000, 4000,

6000, and 8000 cycles per

Total
Ear and tonal frequemcy yg;ii’ yegrs yles yegrs yegrs yigrs yéirs
Right ear Hearing levels
250 CPS=m=mmmmemmmm e e e m e -7.9| -5.9| -6.8| =-8.3] =-7.9[ =9.0| -9.9
500 CPS~=sm=mmmmmmmemmmmecmmemmcmmemmmmeeaae -7.7 -5.5| -6.6| -8.1| -7.6[ -9.2| -9.3
1000 CpSmm=-mcerseeccumsanmmsssscnnnonom oo -6.8 | -5.4| -6.2| -6.8| -6.2| -8.1| -8.3
2000 CpS==r==mmmmmmmmmmmmmemmesmememmae————— -7.7| -7.0| -7.0| -7.9| -7.9| -8.4| -8.3
3000 CpS==mcmmmecmmsemcmtomnmtonocnn—nem s -3.8 || -3.7| -3.1| -4.0] -3.2| -4.5| -4.3
4000 CpS-=-=m-=m=mmmmmmmcemmmamememam——mmaee -3.5|| -2.7| -3.4| -3.6| =3.3| -4.0| -3.8
6000 CpS=m==mm=cmmmc-mocmccocmemcaccmemecmmaaos -0.6 ) +40.1| +0.2| -1.2| -0.3| -1.7| -0.9
8000 CPS==r=mm=m=mmmmmmneemmsme oo eomacomeann 4.3 || -4.0| -2.6| -4.9] -4.2| -5.1| -5.4
Speech®ecmmencom oo e -7.3|| - -5.9| -6.7| -7.6| -7.3| -8.4| -8.5
Left ear
250 cpS=erc-mmmmmmc e mnecmce e e ~7.6 -6.2 | -6.7| =-7.1 -7.6| -8.6| =8.9
500 CpS=-m=m-rmrmmr e mr e ncm e eeen -7.6 | --6.2| -6.5| =-8.0( -7.6| -9.2} -8.9
1000 cpS=mr=wscmcecmrc e e e mme—ea e ~7.0 -5.6 <6,0) =7.2 -6.7 -8.2 -8.3
2000 CpSmr-=smmeccemrm—aseemecesmcmcccnne e, =7.7 -6.74 -6.9 -8.0 -7.9 -8.3 -8.8
3000 CPS====---mcmrmmmecmmn e e n———— -3.7 -2.9 =2.9 | -4.1[ -3.3 ~4.2 ~4.4
4000 cpS=-=m=emmmmsmmcmmesneascnceemm e eeae -3.0 2.7 2.4 -3.0| =-2,7| 4.1} =-2.9
6000 cpSe-mm-mremccmmrmcm et et m e m— e —ee -0.1 -0.3 [ +0.9 -1,2| +0.2| +0.2| +0.2
8000 CpS==-meswsmummcsamcmmmmmmcasescacaisce 4.4 || -3.1| -3.6| -5.7| -5.0| -4.7| -5.0
Speechemmmmmmmomccmmmemmmmmcecmmemmeem e ae -7.3 | ~6.2| -6.3| -7.5| -7.4| =8.4| =8.5
Better ear

250 CPSm-m=mmmmcmmemmmmmmmesmam—am——m—mm—omo= -9.5| -7.7| -8.3|-10.1| -9.6]-10.8] ~11.2
500 CpSm=-rm=mmcmmcccnmcscccnmmm e e maee e e 9.3 -7.6 | 8.0 =-9.9| =-9.4] ~11.1| -10.8
1000 cpS==mmemmmcmraccccrcmcccncces e ac . -~8.5 7.2 ~7.8 -8.6 -8.3 -9.8| ~10.3
2000 CpSem=m-m==-mmamscmmmmesmemmme—mmem—nene -9.7{ -8.7| -8.8| -9.8| -10.1| ~10.4| ~10.5
3000 CpS=-=-=ss=mmmmmmmmecesemcemsmmmmee———e- -5.8 | -5.5| -5.3| -5.9| -5.2| -6.4| =6.2
4000 CpS==-==mmmmmmemm e ~5.5 4,81 -4,9| ~5,7| =~5.2| =~6.4} -5.9
6000 CPS==-m-=-se-m-corcsemeiacemm e - =3.4 -3,0 | -2.7} -4.0] =3.5| ~-4.0| =-3.4
8000 cpS=r=~rmesrcrrccmm e e m e m e n - -7.1 -6.6 -5.9| -7.9} =-7.4} =7.5} =-7.8
Speechemo o cm e e -9.1 -7.8| -8.0] -9.3} -9.2|-10.6| -10.7

!pmerican Standard, 1951.
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APPENDIX |

HEALTH EXAMINATION SURVEY—II
AUDIOMETRY

CARD 05
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 CPS
- € - —
4000: R L (12-15) _4000: R L
] ¥
— - —
1000: R L (18-19) 1000: R L
< v —
6000: R L (20-23) 6000: R L
¥ ¥
— -
500: R L (24-27) 500: R L
— —
2000: R L (28-81) 2000: R L
v R
— o
250: R L (32-35) 250: R L
] ¥
< —-
4000: R L (36-39) 4000; R L
] ]
— —
8000: R L (40-43) 8000: R L
- A
3000: R . L (44-47) 3000: R L

!ONDITIONS AFFECTING TEST RESULTS: (Cheok)

) D 1-None

] 2 conditions affecting test results
D Cold at present

3 Ear discharge

L—.I Equipment defective®
*[O specify.

[ cold within past week

!:I Earache within past week

[J Behavior*

D Other*

HS—4611-2
54

SAMPLE NO. (1-8) .

AUDIO.



APPENDIX I

STATISTICAL NOTES®

The Survey Design

The sample design for the second cycle of the
Health Examination Survey, similar to the one used
for the first cycle, was that of a multistage, stratified
probability sample of loose clusters of persons in
land-based segments, Successive elements dealt with
in the process of sampling are primary sampling unit
(PSU), census enumeration district (ED), segment,
household, eligible child (EC), and finally, the sample
child (SC).

At the first stage, the nearly 2,000 PSU's into
which the United States (including Hawaii and Alaska)
had been divided and then grouped into 357 strata for
use in the Current Population Survey and the Health
Interview Survey were further grouped into 40 super-
strata for use in Cycle II of the Health Examination
Survey. The average size of each Cycle II stratum was
4.5 million persons and all fell between the limits of
3.5 and 3.5 million. Grouping into 40 strata was done
in a way that maximized homogeneity of the PSU’s in-
cluded in each stratum, particularly with regard to de-
gree of urbanization, geographic proximity, and degree
of industrialization. The 40 strata were classified into
four broad geographic regions (each with 10 strata) of
approximately equal population and cross-classified into
four broad population density groups (each having 10
strata). Each of the 16 cells contained either two or
three strata. A single stratum might include only one
PSU (or only part of a PSU as for example New York
City which represented two strata) or several score
PSU's.

To take account of the possible effect that the rate
of population change between the 1950 and 1960 censuses
might have had on health, the 10 strata within each
region were further classified into four classes rang-
ing from those withno increaseto those with the greatest
relative increase, Each such class contained either
two or three strata.

One PSU was then selected from each of the 40
strata, A controlled selection technique was used in
which the probability of selection of a particular PSU
was proportional to its 1960 population. In the con-
trolled selection an attempt was also made to maxi-
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mize the spread of the PSU's among the States. While
not every one of the 64 cells in the 4x4 x4 grid contrib-
utes a PSU to the sample of 40 PSU's, the controlled
selection technique ensured the sample's matching
the marginal distributions in all three dimensions and
being closely representative of all cross-classifications.

Generally, within a particular PSU, 20 ED's were
selected with the probability of selection of a particular
ED proportional to its population in the age group 5-9
years in the 1960 census, which by 1963 roughly ap-
proximated the population in the target age group Cycle
1I. A similar method was used for selecting one seg-
ment (cluster of households) in each ED. Each of the
resultant 20 segments was either a bounded area or a
cluster of households (or addresses). All ofthechildren
in the age range properly resident at the address
visited were EC. Operational considerations made it
necessary to reduce the number of prospective ex-
aminees at any one location to a maximum of 200. The
EC to be excluded for this reason from the SC group
were determined by systematic subsampling.

The total sample included 7,417 children inthe 6-11
year age group with approximately 1,000 in each of the
single years of age and from 25 different States.

Reliability

Measurement processes employed in the survey
were highly standardized and closely controlled. Of
course this does not mean that the correspondence be-
tween the real world and the survey results is exact.
Data from the survey are imperfect for three major
reasons: (1) results are subject to sampling error, (2)
the actual conduct of a survey never agrees perfectly
with the design, and (3) the measuremeént processes
themselves are inexact even though standardized and
controlled,

The first report on Cycle II* describes in detail
the faithfulness with which the sampling design was
carried out. It notes that out of the 7,417 sample chil-
dren the 7,119 who were examined-—a response rate of
96 percent—gave evidence that they were a highly

‘representative sample of children of this age in the

noninstitutional population of the United States. The



response levels for the various demographic sub-
groups—including those for age, sex, race, region,
population density, parents’ educational level, and family
income--show no marked differentials. Hence, it ap-
pears unlikely that nonresponse could bias the findings
much in these respects.

Measures used to control the quality of the data
from this survey in general have been cited previous-
ly:* those relating specifically to the testing of hearing
are outlined in an earlier section of this report.

Data recorded for each sample child are inflated
in the estimation process to characterize the larger
universe of which the sample child is representative,
The weights used in this inflation process are a prod-
. uct of the reciprocal of the probability of selecting the
child, an adjustment for nonresponse cases, and a post-
stratified ratio adjustment which increases precision
by bringing survey results into closer alignment with
known U.S. population figures by color and sex within
single years of age 6-11.

In the second cycle of the Health Examination Sur-
vey the sample was the result of three stages of selec-
tion—the single PSU from each stratum, the 20 seg-
ments from each sample PSU, and the sample children
from the eligible children. The probability of selecting
an individual child is the product of the probabilities of
selection at each stage.

Since the strata are roughly equal in population size
and a nearly equal number of sample children were ex-
amined in each of the sample PSU's, the sample design
is essentially self-weighting with respect to the target
population, that is, each child 6-11 years old had about
the same probability of being drawn intothe sample.

The adjustment upward for nonresponse isintended
to minimize the impact of nonresponse on final esti-
mates by imputing to nonrespondents the characteristics
of "similar" respondents. Here "similar'" respondents
were judged to be examined children in a sample PSU
having the same age (in years) and sex as children not
examined in that sample PSU.

The poststratified ratio adjustment used in the
second 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 sample estimates of population
agree exactly with independent controls prepared by the
Bureau of the Census for U.S. noninstitutional population
as of August 1, 1964 (approximate midsurvey point) by
color and sex for each single year of age 6 through 11,
The weights of every responding sample child in each
of the 24 age, color, and sex classes is adjusted up-
wards or downwards so thatthe weighted total within the
class equals the independent population control.

In addition to children not examined at all, there
were some whose examinations were incomplete in one
procedure or another. During the hearing test, when it
became apparent that the child was toofatiguedto give
reliable responses, the frequencies of 3000 and 8000
cycles per second were omitted. If the technician con-
sidered other parts of the test unreliable becausehe was
unable to obtain cooperation of the child for other
physical or mental reasons or the audiometer was not
functioning properly, the test parts affected were also
not used. The extent of missing data for the hearing tests
is shown in table I.

Table I. Missing hearing test data, by age of examinee: Health Examination Survey, 1963-65
All 6
. . examinees, 7 8 9 10 11
Hearing test missing 6-11 years | years | years | years | years | years
years
Number of children
All frequencies (number of children for
whom one or more test parts are
incomplete)-=-—==-=-memmm=m=mcammmmnae 1,758 ” 748 I 642 l 168 l 81 l 67 ’ 52
Number of ears
Test incomplete for frequencies of:
250 953 483 150 144 74 56 46
500 797 377 189 111 47 42 31
1000 272 147 60 335 7 11 12
2000 939 441 225 123. 60 50 40
3000 cpSm====s=--e—mommemem e 3,054 || 1,352 1,185 274 114 75 54
4000 cpS===mm=meomome—eemmn e m o me e 105 65 23 9 2 4 2
6000 cpS-=-=mwccaana~ .~ 517 269 119 62 24 26 17
8000 cpS-emrmmmcc e e 3,045 1,348 | 1,180 271 111 79 56




For each of the examined children not given the
hearing test, a respondent of the same age-sex-race
group was selected at random and his test results
assigned to the nonexamined person.

When only incomplete test results were available
(1,758 children), a variety of methods were used, de-
pending upon the extent of missing data. If only one ear
was tested, it was assumed that the findings for the
other ear would have been the same. If partial results
were available, the levels reached by the other ear
at the particular frequencies were used as the esti-
mates if they were consistent with the audiogram for
the ear on which data were missing. Otherwise, pro-
jections were made on the basis of the parts of the
audiogram available, It is readily apparent from table I
that the high proportion of missing data at3000 and 8000
cycles for the 6- and 7-year-old children is so large
that national estimates based on them for thesetwo age
groups wouldbe extremely unreliable. These estimates,
which nevertheless have been included to give an over-
all picture of the findings, should be considered with

this limitation.
Sampling and Measurement Error

In the present report, reference has been made to
efforts to minimize bias and variability of measure-
ment 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 measurements of all elements in
the universe,

The estimation of sampling errors for a study
of the type of the Health Examination Surveyis difficult
for at least three reasons: (1) measurement error and
"pure'’ sampling error are confounded in thedata—itis
not easy to find a procedure which will either com-
pletely include both or treat oneor theother separately,
(2) the survey design and estimation procedure arecom-
plex and accordingly require computationally involved
techniques for the calculation of variances, and (3) from
the survey are coming thousands of statistics, many
of subclasses of the population for which there are a
small number of cases. Estimates of sampling error
are obtained from the sample data and are themselves
subject to sampling error which may be large when the
number of cases in a cell is smallor even occasionally
when the number of cases is substantial.

Estimates of approximate sampling variability for
selected statistics used in this report are presented in
table II, These estimates have beenpreparedbya repli-

cation technique which yields overall variability through
observation of variability among random subsamples of
the total sample. The method reflects both "pure'' sam-
pling variance and a part of the measurement variance.

In accordance with usual practice, the interval
estimate for any statistic may be considered the range
within one standard error of the tabulated statistic, with
68-percent confidence; or the range withintwo standard
errors of the tabulated statistic, with 95-percent con-
fidence. The latter is used as the level of significance
in this report.

An overestimate of the standard error of a differ-
ence d=x-y of two statistics x and y is given by the
formula S= ‘sz"' Sy2 M2 where S, and S, are the sam-
pling errors, respectively, of x and y,shown in table
1.

Small Categories

In some tables magnitudes are shown for cells
for which the sample size is so smallthat 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
impression of the overall story of the table,

Table IL. Standard error, expressed in percent-
age points, for percent of children with a
specified hearing threshold level: United
States, 1963-65

Prevalence in

percent
Age
1 5125
or or or 50
99 95 75

Standard error in
percentage points

All ages, 6-11 years- [(0.1]0.4] 1.1 1.2
6 years----------m-mmcmen- 0.470.8}1.5( 2.0
7 years==----cc-mmemoamuon 0.4)0.9| 1.5 2,0
8 years-----=-cmmemmm————- 0.4]0.9] 2.0]| 2.0
9 yearS---=~--w--seececcanan 0.5]0.9| 2.0 2.0
10 years=--=---=--cemmaen—= 0.5|11.2| 2,0 2.0
11l years=---==ec-==cc--cemnn 0.5{1.2}2,0; 2.0

50

00



APPENDIX I

STANDARDS FOR REFERENCE. (AUDIOMETRIC) ZERO

The sound pressure standards for "normal" audi-
tory threshold—the 1951 American Standards Associa-
tion audiometric zero—maintained by the National
Bureau of Standards were derived from data of the
National Health Survey of 1935-36, as described pre-
viously. The original measurements were determina-
tions of voltages applied at the terminals of the audi-
cmeter earphones used in the survey for a subgroup
of persons 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 loud-
ness 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 interms of sound pressure
in a standard coupler will be valid for the earphones
of these types provided the earphone cushions are of
controlled profile, thickness, and compliance; the dis-
tance from the front of theface 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.17:1% They will not apply to earphones of other
types.

The transfer characteristics for the TDH-39
earphones with MX-41/AR cushions used in this survey
were those suggested by Allison Laboratories,19

The new (1964) standard reference zero recom-
mended by the International Organization for Standard-
ization (IS0),20-2¢ is now under consideration to replace
the differing 1951 American and the 1954 British
Standards.?5 The new standard has been accepted by the
Committee on Conservation of Hearing of the American
Academy of Ophthalmology and Otolaryngology and by
the American Speech and Hearing Association for their
own use. Since these new standards will be appearing in
many of the jourmals and other technical publications
starting January 1, 1965, the comparison of them with
the 1951 American Standard on the 705-A earphones
and the TDH-39 earphones used in this surveyis shown
in table III,

The thresholds for the 1951 American Standard
and the recommended ISO Standard on the 705-A ear-
phones are rounded to the nearest 0.5 dB in accordance
with the ISO method of presentation, The TDH-39
thresholds are retained 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 Findings From Other Studies.”

Table III. Comparison of 1951 American Standard and the recommended ISO Standard for reference
zero
1951 American Standard
_ for reference zero of: Rgﬁgggsggegogso
Frequency reference zero
WE-705-A | TDH-39 of WE-705-A
earphones! | earphones! earphones!
Decibels re 0.0002 dyne per square cm.
?
250 39.6 38.7 24,5
500 25,0 24,4 11.0
1000 16.5 17.4 6.5
2000 cps 17.0 19,1 8.5
3000 CPS=m==mm=mm=m e e m e e %16.0 17.0 7.5
4000 CpBSm===me e e e e e c e e m e — e 215.0 13.6 9.0
6000 cpSmm===mmmmem e e 17.5 23.0 8.0
8000 CpS=====—mmm e e e e 20.9 21.8 9.5

10n NBS 9-A coupler. TDH-39 earphone reference values shown here are those of

Allison Labora-

tories. The other two sets were determined by averaging many different determinations from many
different countries, available from the National Bureau of Standards.

2Estimated.
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OUTLINE OF REPORT SERIES FOR VITAL AND HEALTH STATISTICS
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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, carryingthe 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: manpower 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, and other 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 Movrtality 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,

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

National Center for Health Statistics
U.S. Public Health Service
Washington, D.C. 20201
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