DOCUMENT RESUME

ED 047 799 PS 004 439

AUTHOR Roberts, Jean; Huber, Paul

TITLE Hearing Levels of Children by Age and Sex: United
States.

INSTITUTION National Center for Health Statistics (DHEW),
Rockville, Md.

SEONS AGENCY Health Seivices and Mental Health Administration
(DHEW) , Bethesda, Mde

PUB DATE Fet 70

NOTE S6p.

AVAILABLE FROM Superintendent of Documents, U.S. Government
Printing vrfice, Washington, D.C. 20402 (Public
Health Service Publication No. 1000-Series 11-No.

102 $.55)
EDRS PRICE EDRS Price MF-$0.65 HC Not Available from EDRS.
DESCRIPTORS Acoustical Envircnment, Age Differences, *Audition

(Physiology), *Auditouiy Discrimination, *2uditory
Evaluation, Auditory Tests, Comparative Statistics,
Ears, Flementary School Students, *Hearing loss,
*National Surveys, Sampling, Sex Differences,
Statistical Surveys

ABSTRACT

This report contains estimates of hearing levels for
children 6 to 11 years of age in the United States as detwermined in
the second cycle of the Health Examination Survey, conducted during
1963-1965. A probability sample (N=7,119) was selected to represent
the 24 miilicn children 6 to 11 years of age in the noninstitutional
population. Hearing threshcld levels for the right ear and left ear
of each child examined were determined individually by air conduction
with standard pure-tone audiometetrs at eight frequencies. Testing was
done under carefully controlled conditions in a specially constructed
trailer. The report gives findincs by age and sex for the right ear,
left ear and Lketter ear at each of the test frequencies, and also
presents estirates of hearing levels for speech. Compacison of the
present study findings with findings from some of the presvious
large~scale hearing surveys, such as the 1935-1936 National Health
Survey and the Pittsburgh Surveys, is included. Tables and appendixes
comprise two thirds of the document. (Author/NH)




Ipppp— L PR PP RREE RS

U. 5. DEPARTMENT OF HEALTH, EDUCATION & WELFARE! NATIONAL CENTER| Series’11
OFFICE OF EDUCATION For HEALTH STATISTICS| Numberi102

1:'1S DOCUMENT HAS BFEN REPRODUCED EXACTLY AS RECEIVED FROM THE
FEYS0N OR ORGANIZAT\ON ORIGINATING {T. FOINTS OF VIEW OR OPINIONS

STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EOUCATION

POSITION OR POLICY.

ED047799

VITALand HEALTH STATISTICS
DATA FROM THE NATIONAL HEALTH SURVEY

~

Hearing Levels of
Children

by Age and Sex

S  United States
&

Distribution of hearing levels of children, 6-11 years, by age

LS and sex at frequencies of 250, 500, 1000, 2000, 3000, 4000,
y 6000, and 8000 cycles per secand, far the right ear, left ear, and
Q&’::’ better ear, as determined from individual air.canductian testing.

(D U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

& Public Health Service
Health Services and Mental Health Administration

Washington, D.C. February 1970




NATIONAL CENTER FOR HEALTH STATISTICS

THEQODORE D. WOOLSEY, Director
PHILIP S, LAWRENCE, $c.DD., Associate Director
OSWALD K. SAGEN, PH.D.., Assistant Director for Health Statistics Development
WALT R. SIMMONS, M.A., Assistant Lirector for Research and Scientific Development
ALICE M. WATERHOUSE, M.D., Medical Consultant
JAMES E. KELLY, D.D.S., Dental Advisor
EDWARD E. MINTY, Executive Officer
MARGERY R. CUNNINGHAM, Information Officer

DIVISION OF HEALTH EXAMINATION STATISTICS

ARTHUR ). McDOWELL, Director
PAUL T. BRUYERE, M.D., Assistant Director
HENRY W. MILLER, Chief, Operations and Quality Control Branch
JAMES T. BAIRD, Jr., Chief, Analysis and Reports Branch
PETER V. V, HAMILL, M.D., Medical Advisor, Children & Youth Program
ARNOLD ENGEL, M.D., Medical Advisor, Adult Program
TAMES E, KELLY, D.D.S., Dental Advisor
HAROLD J. DUPUY, Ph.D., Psychological Aduis;)r

COOPERATION OF THE BUREAU OF THE CENSUS

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

Public Heaith Service Publication No. 1000-Series 11-No. 102

Library of Congress Catalog Card Number 75-602404
Public Health Service Publication No. 1000-Series 11-No. 102

I 2
E l C * For sale by the Buperintendent of Documents, U.B. Government Printing Office
f ‘Washington, D.C., 20402 - Price 56 cenir



CONTENTS

Page

Introduction ------ et Lo T TT S R U pUp R U Uy Uy Sy 1
Hearing Level Measurement and Related Examination-------cccceocceoauo- 2
Acoustical Environment---cecccecco oo meam 4
Audiometer Calibration and Other Aspects of Quality Control------—----- 5
FIndings --cccecmmcmo e e e e e 7
Patterns in Hearing Thresholds----cecmcmcm oo cicmccccceeae 7
Age and Sex DifferenCes---e-ccememmmmmca oo 9
Estimated Hearing Levels for Speech----v-vomoommmmc e cccicceeaee 9
Comparison With Findings From Other Studies-----=-cccocommmmmcmccaaaao 12
SUMMATY - ce e e e i ccccrmrccmcrcmccccccccctacccc———- 14
References =---c-m oo oo 16
Detailed TableS--=--c=cocmmmm e e rccercccmeece e 17
Appendix 1. Recording FOrme--eececmoco oo eecmeeeieee 47
Appendix II. Statistical NoteS-=ecrecemmmmmom e e oo 48
The Survey Desighecmemcmcmo oot e eeeeee 48
Reliability = w-cacccmm oo e e e eeeeeeea e 48
Sampling and Measurement EXror-----e-cwcomocao oo omaccaeos 50
Small Categories---==r-mcmmmmmmo oo e ee el 50
Appendix III. Standards for Reference (Audiometric) Zero---=--cecemooue 51

Series 11 reports present findings from the Naticnal 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
reports concerning this group will be forthcoming and will be num-
bered consecutively, 35, etc, The present report represents one of a
large number of reports of findings from the children and youth pro- ,
| 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.

Aruitoxt provided by Eic:



ERIC

Aruitoxt provided by Eic:

iv

THIS REPORT CONTAINS estimates of heaving levels fov childven 6-
11 years of age in the United States as determined in the second cycle
of the Health Examination Survey, conducted in 1963-65, A probability
sample of 7,417 children were selected to reprasent the 24 million chil-
dren 6-11 years of age in the noninstitutional population of the United
States. Out of the 7,417 children selected in the sample, 7,119 or 96
percent were examined,

Hearing thrveshold levels for the vight eav and left ear of each child ex-
amined were determined individually by aiv conduction with stundard
pure-tone audiometers at eight frequencies—250, 500, 1000, 2000, 3000,
4000, 6000, and 8000 cycles per second. Testing was done under care-
Sully cmtrolled conditions, with respect to equipment and acoustical en-
vironment, by trained technicians in an acoustically treated voom in the
specially constructed trailer in the mobile examining center.

The report gives findings by age and sex fov the right ear, left ear, and
better ear at each of the test frequencies, as well as presenting esti-
mates of hearing levels for speech. These findings ave the first to be
made cuvaiiable from a nationwide probability sample of children in the
United States,

Comparison of thefindings from the present study with those from some
of the previous lavge-scale hearing suvveys, such as the 1535-36 Na-
tional Health Survey and the Pittsburgh Surveys, are included,

Heaving threshold levels are exprzssed in terms of the 1951 Amevican
Standards Association's audiometvic zevo, as they were for the National
Health Examination Suvvey among adults in 1960-62, but the Interna-
tional Ovganization for Standavdization's 1964 ISO recommendation for
standard vefevence zevo is also shown.

SYMBOLS
Data not availables-cccccccmcmcmmccmanacan -—-
Category not applicable--=mc-cocmcamunaaa- vee
QUANLity ZErO--r-w-memmmeneeec————omamn -
Quantity more than 0 but less than 0.05---- 0.0
Figure does not meet standards of ]
reliability or precision--eccoccaocaoou o *
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HEARING LEVELS OF CHILDREN
BY AGE AND SEX

Jean Roberts and Paul Huber, Division of Healih Examination Statistics

INTRODUCTION

Contained in this report are national esti-

.mates of hearng levels for children based on

data obtained at eight frequencies by individual
air -conduction testing with pure-toneaudiometers
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 programsareutilized
in the National Health Survey.! The HealthInter-
view Survey is concerned primarily with the ir.-

_pact of illness and disability upon the lives and

actions of people and thedifferentials observable
in various population groups. It collects informa-
tion from samples of people by household inter-
view. The Healtt 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 Surrey.

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 a variety
of physical, phyeiological, 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 soine specific
segi.ent of the U.S. population. In the firs: cycle
data were obtained on the prevalence of certain
chronic diseases and on the distribution of var.ous
measures and other characteristics in a defined
adult population, as previously described. 23

The second program or cycle, on which this
report is based, required the selection and ex-
amination of a probability sample of the non-
institurionalized 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 cornpleted in De-
cember 1965. Out of the 7,417 children szlected
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, &ize of place of
residence, and change in size of placeof 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

3 1
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use in the survey. Prior to the examination, in-
formation was obtained from the parent of the
child. This consisted of demajgraphic 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 «nd adjustment, and health problems
known tc the teacher were requested from the
school. For verification of the child's age and
informacion 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 onHear-
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 oa-
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 ofthe
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. Specialtrainingin
performing the ear examination wasalso giventhe
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 800J 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

2

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

Hearing threshold level, as us.d 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 ir the survey were
calibrated in accordance with the 1951 American
Standards Association specifications.> Hence the
zero sound intensity level on the dial of these
instruments corresponds to the thresholdofhear-
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 heariag level could be made in
5-decibel stens 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 che insertion of a 30-
decibel attenuator so that testing could bc 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 actua:
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 referencesound pressure established
for audiometers (audiometric zero). Both sound
pressures in this ratio are frequently expressed
in decibels re 0.0002 dyne per squarecentimeter.
rindings from the survev are presented in terms
of the 1951 American Standard as they were {or
the adult Health Examination Survey in 1960-62.

6
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The basis for converting these findings to those
in terms of the 1964 standard reference zero
vecommended by the International Organization
for Standardization and now under considera ‘ion
for adoption is given in appendix 1II.

For the testing, performed by trained tech-
nicians, the child was seated with his back to the
window in the acoustically treated test rcom in
which the door had been closed (fig. 1). The tech-
nician made surethatthe child's ears werenot ob-
structed with cotton and that eye glasses, ear-
rings, and chewing gum were removed, For girls,
h.ir was pulled back off the sars. 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.

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

Figure I.

IBefore placing the earphones the child was
toldthatcncethey were placed the child should not
touch thewn, 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 obtainec, the intensity was reduced
10 decibels. If no response there, the intensity
was raised 5 decibeis. The threshold recorded
was the lowest dial reading at which 50 perceit
Oor more responses were obtained, 2 outof 3 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 becam » ap-
parent that the child was too fadigued to give
reliable responses, the frequencies of 3000 and
8000 cycles per second were omitted., As a re-
sult rhe extent of missing data at *hese two
frequencies for th2 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.

7
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A disinfectant was applied to the headband
and earphones following each test session.

The technician was trained to avoid rhythmic
presentation of signals tn 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 avoiddistracting activ-

ity.
Acoustical Environment

FHearing was tested in an acoustically treated
rcom 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 “eavy steel con-
struction. The room contained incandescent light-
ing and had continuous but quiet ventilation.

Ferformance of the room in attenuatirg 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,S the findings
‘shown in table A) indicate that under normal
ronditions with the air-conditioning equipment
on, the rooms would have provided sutficient
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 iioise 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)
Audi tri sound pressure inside test room
u ézgi ric for no maskingi Instrument
Frequency band (cps above audiometric noise
d Y (eps) fx?quegcy zero from 1951 (dB) All air | All air
.CPS American Standard condi- condi-~
(aB)! tioning | tioning
off on
Totaleeseeccccaanwa | - - - 44-52 61-68
20-75cecccccnactnrman- 50 40 14 40~50 61-b5
752150eceerecccacaaaee 125 40 12 28 38-40
150~300=cccamaccaacnaan 250 40 12 12 17-18
300+600ancaccccnccanaan 500 40 11 11 12
600-1200=-=«sccecuaca=~ 750 40
600+1200=ceccccccaccam= 1,000 40 11 10-11 11
1200+2400~=cee~eccccacan 1,500 42
1200-2400e=ccecacccanmm= 2,000 47 11 12 12
2400-4800==-~~ 3,000 52
2400-4800===~= 4,000 57 12 12 12
4800-~10000=ccvecccccccaan-a 6,000 62
4800-10000=ccccnccncan=~ 8,000 67 12 12 13
1September 19, 1963, at Poughkeepsie, New York.
2Sound pressures in decibels re 0.0002 dyne per cm? .
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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 an ideal 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 degyree of masking from external

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

Audiometer Calibration and Other Aspects
of Quality Control

The audiometers used inthis survey to meas-
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 whicih 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 “urnish readings interms
of heaiing 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 persons 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-

g7 Ceed a total variation of 15 or 20 decibels on the

eight tones from 64 to 8192 cps.7.8

e AN rt o g e o s e ALY

The sound pressure levels produced by an
audiometric earphone in the NBS 9-A cowupler
when voltages cor1esponding to audiometric sero
are applied differ for each type and configuration
of earphone., The levels for the TDH-39 ear-
phones used in this survey examnination, together
with the corresponding present international ref-
erence zero levels for pure-tone audiometers
recommended by the Internatioral Orgauization
for Standardi.zation (1SO), are shown in appendix I11.

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 aisn on the few occasions when monitoring
and calibration indicated that the instrument was
not functioning adequately. l.aboratory 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 »f 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 =t
frequencies above 2000 cycles.

3. The S-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.
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L. 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 Briiel 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 a1 4000 cps to provide a measure of the
reliability or 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 randornized 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 Attenuator®
error (d]l{2 below L
fundamental
Instrument frequency fﬁgsggicy freq%gg§$ of
cps) (cps)! Red | Gra Expected | Actual
; hone Poze range interval
P PE Red Gray
phone phone
254=== -0.3 | =0.5 35+ 35+ 95-100 4,8
509-=- -1.7| -1.8 35+ 35+ 90-95 4.8
1012-=~ -0,7 | =0.4 35+ 35+ 85-90 5.1
1986=== 2,81 =2.7 31.0 31.0 80-85 5.0
3991 --- -2,3 2,2 35+ 35+ 75-80 5.1
3987-== +1.6 | +1.7 35+ 35+ 70-75 4.9
5999--- -0.2 | +0.8 35+ 35+ 65-70 5.2
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 :olerance is 2 dB) 30-35 4.9
25=30 5.1
Overshoot and undershoot within ASA tolerance limits of +1dB %g-%g g.g
Onset time within ASA tolerance limits of .1 to ,5 sec. goiés -
Decay time within ASA tolerance limits from 20 dB oy more 0-5 -
within .5 sec. -iao s -

lasa frequency tolerance * 5 percent.

2asA intensity tolerance
hearing level dial readings of 60 dB.

at 250-2000 cps is.:4 dB, at 3000+ *5 dB. Obtained at

“ASA second harmonic tolerance is 25 dB at 500, 1000, 2000, and 4000 cps.

*ASA tolerance £1.5 dB.

110
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FINDINGS [ B

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 Awnerican
Standard audiometric zero, as determined from
the Health Examination Survey in 196. 5. 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 S00 and 1000 cy- | L L
cles (that is hearing is better at 2000 cycles than o 25 50 75 100
at the two lower frequencies) and lower at 8000 PERCENT OF EXAMINEES
cycles than at the other high tones—3000, 4000,

CYCLES PER SECOND

and 6000 cycles per second.
Hearing thresholds for the right and left ear
of a particular individual tended to be the same

Figure 3. Percent of children 6-l1 years with dif-
ference in hearing levels between both ears of 5
decibels or less, 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
wa- 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 sensitive. 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 forthisis 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 statie-
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 irequencies, 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. 1t 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 tothe 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 obtairned 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'? andthe American
Academy of Ophthalmology and Otolaryngology. n
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Figure 6. Medians and quartiles (50th, 25th, and 75th
percentiles) from the distribution of hearingthres-
old lovels for the better ear of children 6-1!years
at selected frequencies, United States.
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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 noted previously for the individual fre-
quencies in this range, the hearing thresholds for

rk
o

[

boys and girls were similar and there was a pat~
tern of increasing sensitivity with increasing age.

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. Thesegradations are
not related to medical diagnosis and also delib-

14



erw-ely 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 ~ 3,000

DECIBELS RE AUDIOMETRIC ZERO'

a8 6,000

6 7 8 9 10 "
AGE (N YEARS

'Amaricon 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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Figure 9. Medians and quartiles from the distribution
of children 6~i1 years, by hearing threshold levels
for speech (average of pure-tone levels at 500,
1000, and 2000 cycles per second) in the better ear,
United States.

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 alow prevalenceofhear-
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.

11



Table C.

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

cap: United States, 1963-65
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Average hearing level for 500, 1000 Ability to understand Both
and 2000 cps in the better ear speech sexes | Beys | Girls
Percentage

Less than 15 dB------c-coccomomaccan- No significant difficulty

with faint speech 99.19 99,14 99.24
15-29 dB=--------ecccmmcmc e eeene Difficulty only with faint

speech 0.71 0.72 0.69
30-44 dB-----cm-ccccccmccccnnncccan Frequent difficulty with

normal speech 0.10 0.14 0.07
45-59 dB-------cccccccmmccc e Frequent difficulty with

loud speech * %* *
60-79 dB-=--mc-cccccmcccccccaaccceaa Understands only shouted

or amplified speech * * %*
80 or more dB------ecccccmccnccannao 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 obtaincd data on hearing
thresholds of selected grovps 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 study!d 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 tc those in the present survey.

The 1955-36 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.? "Ihis study
presenied data on 1,242 persons judged to be

otologically normal, selected from a clinical
investigation among some 9,000 persons of al}
ages residing 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 t me of the study.
It wil! 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. 4

The 1960-62 Health Examination Survey pre-
sented data on a nationally representativesample
of young adults 18-24 years of age.lt This study
as previously reported was based on a national
probability sample of some 6,700 persons se-
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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 constructed toachieve effective
insulation.

From the 1955 Wisconsin State Fair, data
have heenr presented on 122 persons 18-24 years
of age considered to be otologically normal.ld
These subjects were selected from persons of all
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 surrounding
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.l8 Testing was done with standard audiom-
eters by air-conduction (4026-A earphones) in
a highly silent, absorbent rcom. Testing was
carried out with pure tones at 14 frequencies—
80, 125, 250, £00, 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 tirained,
highly motivated listeners.

The University of Pittshurgh 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 detcrmined by air-conduction testing at sev-
en pure tones—250, 500, 1000, 2000, 4000, 6000,
and 8000 cycies 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,!3
Findings from the various studies cited in
this section have been converted to the uniform

o 1Y

basis of the TDH-39 earphones on the NBS 9-A
coupler expressed in decibels re0.0002 dynes per
square centimeter. This is a scale diffecent from
that used in data presented elsewhere in this re-
port (appendix IIl). Factors which cannot becom-
pensated for are differences inacoustical 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 obtainea from the
present study differ quite substantially fromthose
found in the 1935-36 Natirnal Health Survey which
were used in determining the 1951 American
Standard reference zero (fig. 13).8,17 The levels
for children (ages 6-11 years) in the present study
are from 4 to 9 decibels lower (betrer), 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 liearing levels of
young adults, The median hzaring levels found in

S50
emmesmms 951 Stondord
Americon Audiometric Zero
snsssnenns US, (6-11 yeors )
40 eamemms, US. (18-24 yeors) ¥

- wm m Wisconsin Stote air Study 'S
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Figure 10. Median hearing threshold 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 trom 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 frequemn les ex-

-cept 250 cycles, findings for the children from
the Health Examination Survey showed somewhat
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Figure Il, Median hearing threshold levels { in deci-
bels re 0.0002 dyne per cm for the right ear of
children at each test frequency, by age from the
present study and the Pittsburgh study.

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 nad
more sensitive 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 tiie 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 analyzedin 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. He ring 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 of boys 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.

18
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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—1i8 slightly less than 1 percent
amnong 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 quality con-
trol measures have been described. Comparisons
have been included with previous large-scale
studies among chilaren and young adults in which
similar testing methods were used.
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sex: United States, 1963-65-------e-acacc--- L et R
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sex: United State5. 1963=f5--=s=ememescm-mmsc—ccscecacecssccccecccaaaa- JEO o

Page

19

20

21

24

25

26

28

29

30

31

32

33

17



Table 16,

O

ERIC

Aruitoxt provided by Eic:

17.

18.

19.

20,

21.

22,

23,

24,

25,

26,

27.

28.

DETAILED TABLES—CON,

Percentage distribution of children, 6-11 years, by heairing levels in decibels re
audiometric zero for the right ear at 8000 cycles pe. second according to age
and sex: United States, 1963-fbecceccccccnciacccaaccnanicanceccicancenccccccccaan.

Percentage distribution of children,6-11 years, by hearing levels in decibels re
audiometric zero for the left ear at 80/)0 cycles per second according to age and
sex: United States, 1963-65~ewevcmmnacn icnccncnncrnnnrenceavanecnacneancarcances

Percentage distribution u. children, 6-il years, by hearing levels in decibels re
audiometric zero for the better ear at: 250 cycles per second according to age
and sex: United States, 1983265 -merrmmnirsaae e neeern et ra e e aaaanEn"

Percentage distribution of children,6-1] years, by hearing levels in decibels re
audiometric zero for the better ear at 500 cycles per second according to age
and sex: United States, 1963=65ecerracnicncnncincannacccenccsssescenenecanasTren.

Percentage distribution of children, 6-11 years, by hearing levels in decibels re
audiometric zero for the better ear at 1000 cycles per second according to age
and sex: United States, 1983 c65-mcncnrisanmn e e e acrnecnaaaare e et anareaman.

Percen:age discribution of children, 6-11 years,by hearing ievels in decibels re
audioretric zero for the better eav at 2000 cycles per second according to age
and sex: United States, 1963=65ec-cmo-mscoeccorocevcmeeccsncesnracnrenecnnnaceans

Percentage distribution of children,6-11 years, by hearing levels in decibels re
audiometric zero for the better ear at 3000 «ycles per second according to age
and sex: United States, 1963efScscrcanacnncnccireaiacssennnncnrreceaccssanannenn

Percentage distribution of children, 6-11 years, by hearing levels in decibels re
audiometric zero for the bet:er ear at 400Q cvcles per second according to age
and sex: United States, 1963-65e=ececccccsceccicanracccsccrnncacecconncnceccanan

Pe-.centage distribution of children, 6=11 years, by hearing levels in decibels re
audiometric zero for the better ear at 5000 cvcles per second according to age
and sex: United States, 1963-65=ccceccccneccrcrccreccveccencvencenrenenenceveane

Percentage distribution of children,6-11 years, by hearing levels in decibels re
audiometric zero for the better ear at 3000 cycles per second according to age
and sex: United States, 1963=65ececrrrecccccacrccnacnneacerceccessansssscacnnnne

Number and percentage distribution of 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+vcevevcecccvccncareccacenave

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, 4G00, 6000, and
8000 cycles per second, by age:'United_Statea, 1963=65creeccrccncnncacencncccaa

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

better ears of girls, 6-11 years, at 250, 500, 1090, 2000, 3000, 4000, 6000, and
8000 cycles per second, by age: United States, 1963=65-«vecccacacacaaccacaccanca

22

Page

34

35

36

37

39

-40

41

42

43

44

45

46



- Table

1. Percentage distribution of .. ildren, 6-11 years,
metric zerol for the right, left, and bet'.er ear at 250,
8000 cycles per second: United States, 1953-65

bgohearing levels in decibels

0, 1000, 2000, 3000, 4000,

re audio-
6000, and

Hearing levels in decibels

Ear and tonal frequency ALL -25 | =24 | =14 | -4 | +6 | +16| +26 | +36|+46| +56
levels or to to to to to to to to or
v less| <15 | =5 | 45 | +15 | +25| +35| +45| +55| more
Right ear Percentage distribution
250 cp8==w==mrmmmecccncnccmana=f 100.0 0.2)10.8) 60.6) 24.0) 3.2) 0.9} 0.2} 0.1 - -
500 cps-r-=----=- e bl 190.0 0.2 9.5] 58.5] 26.4] 3.9] 1.2j 0.3 - - -
1000 cpg-+emcccmcnoncacacaena==| 100.0 -| 5.8 56.1} 30.9] 5.2} 1.3] 0.5]0.2 - -
2000 cps-esmeccmccacnancanamcwea| 100.0 0.1 9.2] 59.0] 26.6{ 3.6) 1.0| 0.4]0.1 - -
3000 cpgS=~=s-ec=cccumcaccenca-cae]| 100.0 0.1] 3.5/ 38.1)] 47.9| 8.3] 1.2] 0.4]0.3]|0.1] 0.1
4000 cps-=--~-=-- smmwanecceccnca=-| 100,0 -] 2.2| 38.3| 45.8] 10.4| 1.9] 0,9] 0.3 0.1 O._
600V CpS===m=smccmmeeean L 100.0 - 2.4) 27.4] 44,5] 19.1] 3.9 1.4( 0.7 6.1 0.5
8000 cps--------- CEEE LTS .- 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--we-cc-ecmcccmncaccaa-| 100.0 0.1{10.5| 58.8( 25,1 4.,1{ 1.0} 0.2{ 0.1 -1 0.1
500 cpS--=-c-cwrr=mcemceccaa-=-| 100.0 0.5 9.5 57.0( 27.5( 3.9{ 1.2] 0.3]0.1 - -
1000 cps==-==== cemmemacmcee—aaay 100.0 -1 6.81 55.0( 31.1| 5.0] 1.3] 0.60.2 - -
2000 cpg-=r-=--smemcmcecceam-a=-} 100.0 0.1{ 8.7} 57.4{ 28.7}! 3.9({ 0.7} 0.3]0.110.,1 -
3000 cps---~- B Lt ===~} 100.0 -{ 2.8] 37.4; 48.21 9.2!1.4{0.6{0.2(0,1{ 0.1
4000 cps=-=~=-=ve===smcsmssumeceeai 100.0 0.1] 2.7! 34.7| 48.5{ 10.4| 1.8{ 1.010.4|0,3| 0.1
6000 cps=v=-cm=coscamccecmcaaas] 100.0 0.1 2,41 23.1) 44.5) 21,4} 4.8} 2.0} .,0}10.2{ 0.5
8000 cps-wamvmmmmcenaccnncacaaa) 100.0 0.1| 6.7] 28.8) 38.6} 10.7} 2.9} 1.1,0,7}0.1} 0.3
Better Ear
250 cpS===~e=ceevcevcacnac=aae| 100.0 0.3 ] 15.4¢ 66.1) 16.1| 1.8] 0.3 - - - -
500 cpse-~---= meesccnconce--ae=] 100.0 0.5 13.8):63.5} 19.9| 1.8) 0.5 - - - -
1000 cpS-==--s-m-ceccrvacce---~| 100.0 -| 9.8] 63.2} 23,5 2.7| 0.5] 0.2 0 - -
2000 cps==m--remcmcscncconcaa-=-| 100.0 0.3]14.1| 65.3] 18.3| 1.5] 0.3 0.1 0.1 - -
3000 cpS-=--=ws=-cormcncccnnea-~| 100.0 0.1 5.2| 47.6| 41.6| 4.6] 0.6 0.2 0.1 - -
4000 cpS-rw---==cm~=crmaccam-c--| 100.0 0.1] 4.2) 48.1] 41.0| 5.4) 0.7] 0.3]0.1]0.1 -
6000 cpg-=~=------ memmm——— e==w-=-| 100.0 0.1 4.2| 36.7| 44.4( 12.1] 1.7 . 0.1 0.1l 0.1
8000 CpS-===crrmeemmmmmc—ce——aa. 100.0 €.3]10.5| 50.5{ 30.7( 5.9] 1.5] 0.3]0.2 -I 0.1
lpmerican Standard, 1951, o
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Table 2.
metric zercl

1963-65

Percentage distribution of children,6~11 years, by hearing levels in decibels re audio-
for the right ear at 250 cycles per second according to age and sex:United States,

Sex and hearing levels in decibels

Total,
6-11
years

years

years

yeara

years

10
vears

11
years

25
=24
~14
~04
+06
+16
+26
+36

Both sexes

All levelSemwmccccacrumcncnonnancnsenaan

or
to
to
to
to
to
to
or

leSSmmmvancinncavnnomncaacaancnancneen.
15 e mmcmeasuncnmmsaneanmaen—nnu——————
05 mmmnn it anmmeenm—seRee e — .. —————
05 mcmmccmnonccnananacacnatanmannn——-
$l mmmn A — - ———— . ———————————
42 canannntnann s e — e nn—m e nann——
T T .

greater-ememea—nmasccouncsoanoo—naneon=

Boys

All levelg=~tccmeccmnncnccanncnnccnnnca-

or
to
to
to
to
to
to
or

leSgemnncnnrcucncararcmncn famn e ce .
[ 5 T U Ry U Uy Ry gy,
O 1 T L LD T TEr A RSy
Lt T AL L L DL L L L
+15--ccmemnntcencnc e e s e e
R LGP LR PR E P L
U3 Y T U U U

greater--m-~----------------h~--~------

Girls

All levelGremmcnnnnnnccncnnnnccanconnnae

or
to
to
to
to
to
to
or

less=nmcvnncnunnccnncnnnnnacvrcnnannane
sl cmcmncracnnamreecaan e n—aa e —————a
B0 T T T L L L e

L FEEER TS

415 mcemmmnnan e mammmmemam e m————————

425 mmmmnnnumc e cscnnma e nn ... a———
435 emmcmmmnmancince e ena e ann e ———

greaternnonnnn.-\vns‘nnoo-nnn-nnn---~~n--

100.0

Percentage distribution

100.0

100.0

100.0

100.0

100.0

0.2
10.8
60.5
24.0

3.3

0.9

0.2

0.1

100.0

0.1
4.8
52.%
35.4
5.3
1.8
0.2
0.1

0.1
6.7
58.4
31.1
2.8
0.8
0.1

100.0

0.7
10.8
62.3
21,8

3.5

0.5

0.1

0.3

0.1
12.2
61.3
22,2

3.0

o O O
w = o

100.0

100.0

0.1
16.3
65.1
15.2

2,2

0.8

0.2

0.1

0.1
11.9
61.7
22.4

2,7

1.0

0.1

0.1

100.0

100.0

N
.
N O W NN

100.

o

100.0

100.0

0.6
16.5
62.8
16.5

3.2

0.4

100.0

0.1

100.0

0.3
9.7
59.2
25.7
3.8
0.9
0.2
0.2

w w
w o &
e s .

W U0 NN N

o = o
.

G.
6.
56.
33.
3.
0.

~NON O N W

1.3
10.0
61.2
23.9

2.8

0.4

0.4

0.2
9.8
59.8
24.8
3.9
0.8
0.3
0.4

13.0
64.9
18.1
2.1
1.2
0.3
0.4

0.1
15.1
62.6
17.7

3.5

0.6

0.4
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Table 3. Percentage distribution of children, 6-11 years,by hearing levels in decibels re audio-
metric zero! 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 yg;}:: years | years | years | years | years | years
Eoth sexes Percentage distribution
All levelS-cscccmmcccmaccaccn- moeeeeeeeo 100.0 }t 100.6 | 100.0 | 100,0 | 100,0 | 106.0 | 100.0
=25 0r lesSe- . merccccccccccccccccccccicccnnna. 0.1 0.1 - 0.2 0.1 0.3 -

=24 t0 =15-ccececccccmcmccccccc——————- P 10.4 5.0 6.7 11.2| 10.8 | 1l4.4 | 15.2

<14 to =05-cecccmcccmccccmcccccccceee mmmena -- 58.9 53,0 57.4 59.9 | 60.7| 61.0| 61.7

=04 to +05----- L ittt LY R 25.1 35.0| 29.8 23,1 22.6 | 20.0 | 19.1

406 to +l5-ccccccccccmccccmmcccccccccreccceaa 4,1 5.4 4,7 4,4 4,0 3.3 2,7

416 to +25-c-cscccricmnnncccmc e e 1.0 1.0 1.1 1.0 1.5 0.4 1.1

426 £0 H35mmmmm oo e 0.2 0.0 0.1 0.1 0.3 0.4 0.1

+36 or greatere-ece-cccccccccnacccomcccnacaaaa. 0.2 0.5 0.2 0.1 - 0.2 0.1

Boys
All levelSemsscccmrarcacccaaccccm o 100.0 || 100.0| 100.0 ( 100.0 | 10C.0 }{100.0 (100.0
=25 or lesgeeacccamcamacccccncccnccccaccaccaaaa 0.1 0.1 - - 0.2 0.4 -

=24 to =15--cccececaaa e 11.6 5.7 8.3 12.6 | 12.3§ 15.0 | 16.5

=14 to -05-=w-- L 59.6 51.2 | 57.9 59.8 ( 62.2( 62.8| (° O

=04 to H05-mcmcmmcc e cmccccaccmccdccceae 24,0 37.2| 29.5 21.3 | 20.8( 18.5 | 15.5

406 to +l5---ccccmcccccicmcicnnn e 3.5 4.0 3.4 5.0 3.1 2.7 2.8

416 to +25----cccmcccmacccmecmcccmecccaaaaa 0.9 0.9 0.9 1.1 1.3 0.4 0.9

426 to +35-ccccmccccccccccccccndccccnccccccaee 0.1 0.1 - 0.1 0.1 - 0.3

+36 or greater----c--c-cucccccccmrcncnccccoaana- 0.2 0.8 - 0.1 - 0.2 -

Girls
All levelSeeemmccccccnccccccnnacicccaae 100.0 [} 100.0 | 100.0 { 100.0 {100.0 | 100.0 {100.0
=25 Oor lesS-cmcecccccccmccccccccmcacnc e 0.1 - - 0.3 0.1 0.3 -

=24 tO =Ll5emscmmccmcccccmccncccmccccce e 9.3 4.2 5.2 - 9.3 13.7 13.9

=14 to =05-cccecmmmcccaccmcccccccnccconccceas 58.3 55,1 56.9 9.8 ] 59.1} 59.24] 59.2

-04 to +05--ceaua- B L L L L P T 26.2 32,71 30.1 60.2 | 24.4 ) 21.6 | 22.9

+06 to 4.7 6.8 6,1 25.0 4.9 3.9 2.5

+16 to 1.1 1.1 1.3 3.8 1.7 0.5 1.3

+26 tc 0.2 - 0.1 0.8 0.5 0.8 -

+36 or greater--ecccecacccccccccaaa. “meecance—- 0.1 0.1 0.3 0.1 - 0.2 0.2

1Amer:l.cém_ Standard, 1951.
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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 -

Sex and hearing levels in decibels

Total,
6~11
years

years

years

years

years

10
years

11
years

25
~24
-14
~04
+06
+16
+26
+36

+16
+26
+36

+16
+26
+36

Both sexes

All levelSeemm-mccavacouccascmncacanoncas

or
to
to
to
to
to
to
or

leS§=mmvnarcncnmctaacecurcaccaono et an.
15 e emmmmcenemcscanscancanncm -
e05ceccmmnranc et amecemcecananmano .~
H)5revannrcnacnucvsoncncrcncncvrncnncane
Fl e mumnemsns e c e e — e —.———
LA T L L L LR L P P e L T L
435mccnasmnncvcccuncucnutraserancnanaan

greaterscesecvcvcnnccvenccccnanncvcanna

Boys

All levelSevmvacmcccencnanracnunonnccnnnns

or
to
to
to
to
to

to

or

I - D et LA DI P L EL L L RO L LY
1 T T T L T
P ) Ty U R U Y
L R L L L]
L L L LR L L L e e
+25------ﬁ.---‘----""-"-"'---""----’---
3 Ty

gredtAr-cccmcrmmauccacnurac ane e mea~

Girls

All levelS-e-cememmsmasmcmamcccaa—ccacas

or
to
to
to
to
to
to
or

1eSSmmmmmacsanscccacmasasccnsonaanna—-
m]15acemcemacsnccacancannesnasmareaan."—-
~()5=~mmaccmasceccscvavemancanvnvanaane.
H)5meecnnvcannccnncacancenancacconvenen
415ememcmmccccnccmsavnccuaaanuaneuanan.
425cccnananacscensnsnsanacacanannnacaran
T L

greater-----------------\--‘-----------

Percentage distribution

100.0

100.0

100.0

100.0

0.4
5.3
56.1
32,1
4.8
1.3
0.0

100.0

N W

®
=N NN WO~

10.5
59.3
24.9
3.7
1.1
0.4
0.1

100.0

0.6
4.1
55.4
33.8
4.5
1.4
0.2

100.0

10.7
62,4
22,1
4.0
0,
0.2
0.2

100.0

100.0

vi
=y O oo
.

0.2
15.5
63.2
16.9

2.3

1.1

0.6

0.2

0.2
12,4
63.0
19.2

3.7

1.1

0.2

0.2
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Table 5.
metric zerol

1963-65

Percentage distribution of children, 6~11 years,by hearing levels in decibels re audio-
for the left ear at 500 cycles per second according to age and sex: United States,

Sex and hearing levels in decibels

Total,
6-11
years

years

years

years

years

10
years

11
years

-25
-24
~14
-04
+06
+16
+26
+36

+16
+26
+36

. Both sexes

All levelger-svescaccacwescccnnnnccnnanne

or
to
to
to
to
to
to
or

legS-evesvacaanccsnnanncecaanscnaacanna
el5eemcacasaca-wassaccassccamsasmac——=—
—05-=ecemverucanasa-cas-=esscee-aeema=n
405--=vremreenmocececamsecaccmmecmcanean
T R
425 aemmeccarmecaar anm—eeneeeam——————
435 -mm e emm e mmacoceamcmaccaeooos

greai_er-----_--.,-----------------------

Boys

All levels-ecucecacacaav_cvananncravanes

or
to
to
to
to
to
to
oy

leSs~eevecccnenncacuacracanenconnenacan
-]15-veecececneccecavesvacanceanraanaacn
e()5ewacremcecescccsaresceevernnncanmm———
+05evecneccacnetcnavecvaavenvenncncanna
+15-cmmmmaaen cemeecemccmmcmcmcecseceeee
425-vceweccesarerecvacnacacnvenasnanan~
435-ceceecrenccmcseacecceesceccasaennan

greater—---ee-recesceccecacvomcancnann-

Girls

All levelS~v-uvvacvencncnccanncnncancanca

or
to
to
to
to
to
to
or

leSS===--mw=ucececasccaccscasccacacanaa
c]l5-escencesnvnecrentresenacasnecanne—-
T Y cmmemcm—————
405memsmrmenecacmmaemecmemmecm e caneen
415eaccaccaccnraceanecaccescccacrean——-
425-mu e ceecacccmcmcmceciacesacaea-
435encccamceacacancnnnemnnuactaaane

greater------_sa----a----_---_---.-----

100,0

Percentage dis.ribution

100.0

100,0

100.0

100.0

100.0

wn
« e .

N
O O = W~~~ VO
.
=W O W,

100.0

wn
. e @

w
O O = b~ = PO
.

.
N = NMO O N

100.0

0.9
10.3
56.3
25.5

5.0

1.4

¢.5

0.1

100.0

0.4
9.9
57.9
25.5
4.5
1.2
0.5
0.1

100.0

100.0

0.4
13.9
62.1
19.4

2,8

0.9

0.4

0.1

100.0

0.3
9.3
56.8
27.9
4,2
1.1
0.3
0.1

100.0

0.4
4.7
49.0
38.6
5.0
1.7
0.2
0.4

0.1
9.8
55.4
26.5
5.7
1.5
0.9
0.1

0.4
11.5
57.5
25.4

4,0

0.9

0.3

v
o
o
o

0.2
10.6
62.8
23.1

2.2

0.5

0.4

0.2

100.0

54.8
62.7
19.1
2,3
0.7
0.3
0.1

100.0

H W NN D

n

QD O = W~ ~N WO

N

N W
D O = L o O
.
~ =W NN W;m

N

0.6
15.4
59.3
20.1

2.8

1.4

0.7
13.0
61.4
19.7

3.4

1.2

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 zero! for the right ear at1000 cycles per second according to age and sex: United States,
1963-65

Sex and hearing levels in decibels

Total,
6~11
years

years

years

years

years

10
years

11
years

~24
-14

+6
+16
+26
+36

Both sexes

All levelS=vemsemmeemsscasacoscorsmananan

or
to
to
to
to
to
to
or

leSS~mccvancmceranacrnnnnracaracansaaan
al5emnmemensccearrracnancatcrancassaanan
1 L T N L L L T e
4+05~e~vrnnnncanccacecnnncannanansnnncas
415 cecncncrcannnranansntanssrcncons s
425 mncncncunnanansscacanracrancaannnna
435 ccancunncncnnnnransuansssscannacons

greatersesssssscasscacsacasesansasannas

Bovs

All levelS=wascmmsscoccnsanacasancancnns

or
to
to
to
to
to
to
or

leSSemmastacanacascaacstnrcancacacaaran
e]l5emnccannrearronrarasananranasrara.—
~(5nccmacncromanann e e
H05~crmamacacamascmsasancnmrc o an
Hl5mranarernacescrsanescmc e men o
B S PR
B

greater-----~------~---—---------~---~-

Girls

All levelS=areaee=amcocmsoccceasanasancn

or
to
to
to
to
to
to
or

leSgamesacscccnnaccarrasasnsananarannan
“15ecmasasmcasancransmnnocnasactcanonn
a05acaancncananararsenannannncararananee
H)5ummmmmaramacasasasnsmanssnecacaonan
. T
425=mcecanararasanacasenasnanc o
435=scacacasaccscanscacoasanascnmanon-"

greater.------.--u.-_c----------------~

[
o
o
o

Percentage distribution

100.0

100.0

100.0

100.0

100.0

100.0
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cCoOr WO WO

c 27T
MUTW N YO ® M

3.9
49.1
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100.0

100.0
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oo &N PO
e e = « s .

.
W WO WO N

100.0

0.1
8.4
60.5
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3.8
1.3
0.5
0.4

100.0

7.2
63.7
23.8

3.7

1.2

0.2

0.2

100.0

100.0

100.0

100.0

w W
O O UL WwwWwm
P . .
AW WwWw W

100,0

100.0

0.2
7.2
60.2
25.6
4.1
1.9
0.2
0.6

100.0

6.1
65.9
23.4

3.5

0.6

0.2

0.3

100.0

w W
OO M UK U ONO
« & e e s 8 »
=W NN W

5.1
47.4
38.2

8.0

1.0

0.1

0.2

0.1
3.8
54.6
33.1
5.7
2,1
0.6

4.8
57.1
- 31.1
5.3
0.9
0.4
0.4

w O

W
N
.

w
[~ I -J IR ]

. .
N~NOW~NMHON

9.7
60.8
24.4

3.4

0.7

2.8

0.2
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Table 7. Percentage distribution of children, 6-11 years, by hearing levels in decibels re audio-
metric zero! for the left ear at 1000 cycles per second according to age and sex; United States,
1963~65 -

: Total, 6 7 | s 9 10 11
Sex and hearing levels in decibels ’yggg years | years | years | years | years | years
Both sexes Percentage distribution
All levelge-eece iccmcccccccccccnaccnaan 100.0 || 100.0| 100.0| 100.01 100.0] 100.0{ 100.0
=25 Or 1l@§8=ccmccccccccnccnnmcrccccccccaan———— 0.1 0.1 0.1 0.1 0.1 -

~24 £0 -15---cceccmccmcccccccecrccacae e 6.8 3.8 5.1 6.8 7.9 8.3 8.8

m14 £0 -05--ceccom e ccmcccccccccmcaaooaen 54.8 48.9| 49.5 55.6| 55.3| 58.8| 61.8

~04 to +05--c--cccccnacacc e 31.2 38.2) 37.7| 30.4| 29.7%} 27.2) 23.4

406 tOo +15---cccccccmcccecccccncccnctacaccaaa- 5.0 7.0 5.3 4.4 5.1 3.7 4.3

416 tO +25=ccmcmccmmcccccacccccomcoccacoacaa - 1.3 1.5 1.4 1.7 1.2 0.9 1.0

426 to +35-~cccccccncncccc e et o 0.6 0.3 0.8 0.6 0.6 0,7 0.4

+36 or greatereec-ceccaccca-o DL LT T Terepaps ———- 0.2 0.2 0.1 0.4 0.2 0.3 0.3

Boys
All levelsecacecccaca memcducmcccc e e, . 100.0 100.04} 100.0{ 100.0| 100.0 | 100.0 | 100.0
~25 Or lesS-=mmmcccacccccaccccccaccccdcannaa- - - - - - - 0.2 -

=24 to =15--ccccccccccccicmc e et enacaae 6.2 4.0 5.3 6.3 7.9 6.4 7.3

~14 t0 =05ececccacccccaccacaaan L —— 54.2 47.1| 47.5 52.3| 57.4| 58.1 63.5

~04 to +05--cmcmmmmccccccccccccncccccaamea 32,3 38.7| 39.1 33.1| 27.5| 29.9 24,7

+06 to #15--cmccccccccanans L ettt 5.3 7.2 5.8 5.3 5.6 4,0 3.4

+16 to 425---=-o= Uy Uy UL 1.1 2.2 0.9 1.5 1.2 0.2 0.4

426 to 435--ctmmcncncncnnca e ceneeen 0.7 0.4 1.4 0.8 0.3 1,0 0.4

436 or greater----- i 0.2 0.4 - 0.7 0.1 0.2 0,3

Girls
All levelse--cemcaccmcmrcccmcnacaacccean 100.0 |} 100.2 | 100.0) 100.0/ 100.0 | 100.0 ) 100.0

225 OF 1@588--=s=scccmcmcmmccmcmcccccmccacacmnes 0.1 0.2 0.1 0.1 - - -

«24 to =15e-cccccan L 7.4 3,8 4.9 7.4 8.0 10.3| 10.3

~14 vo =05----- Cemceecccmccccccceccm e ccceee 55.6 50.6 | 51.7| 59.2] 53.0| 59.4| 60.2

~04 to +05-~=cccua L L L e e P e e 30.1 37.7 36.2 27.6 31.9 24.5 21.9

406 t0 +15-cmmcccmomcccmmmemeecmemececcaecmaes 4.8 6.7 4.7 3.5 4.7 3.5 5.5

416 t0 425-c-cemmemcecmccmcccceccaccoo- -- 1.4 0.7 1.8 1.8 1.2 1.6 1.5

426 to #35,ccccccccccecaca e e 0.4 0.3 0.4 0.4 0.8 0.3 0.4

436 or greater--ce---- R et —— 0.2 - 0.2 - 0.4 0.4 0.2

lAmeri.g:am Standard, 1951.
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Table 8.
metric zerol for the right ear at 2000 cycles p

1963-65

Percentage distribution ot children, 6-11 years,

by hearing levels in decibels re audio-

er second according to age und sextUnited States,

Sex and hearing levels in decibels

Total,
6-11
years

years

years

years

years

10
years

11
years

+16
+26
+36

Both sexes

All levelSeeeccccvenvvenavecncncncnaveaan

or
to
to
to
to
to
to
or

leSS==esecacceccennccccccccaccanccacana
e]l5eesvescescecceaasasesansanasanannana
~(5eececcacecccanacnansensananacaananan
405=aceenccccmacacranraccameranaannann-
415acmamccmncancacaacaancasmanaanaaaaan
425ecvaccccccncananmanansancranananannn
435aunccacancacacacncanccaccaccacannn-=

greater-------------------------------~

Boys

All levelSeeeeveccanccccanacncncncnannan

or
to
to
to
to
to
to

or

leSSeecccccccecrvuaranccnnacacvuennnnnan
—l5evevesvesvecreaarecrrcnacccannsannnn
e05ecenmccescnaraascacananacsanaccanan
Rt N
+]15ecacmmcccccccascaccaccenscncnaananan
A L
+35memascscmcancacanccaccaaccaecaaccaas

greater--- L LLE L E Y LR L Py T P T

Girls

All levelS=v=cecccccavcececcccccccccaans

or
to
to
to
to
to
to
or

lesS=evwe-eccccareccnicanncanceavancann
e]l5cesveccccscccceeccansccncnnanncannan
e(5mecmnsscssacevanameceaneanniasnanna.
4)5eaccaaceccncatancnaccncananncneaanas
+l5=emaancccccacicannmsarancmaacracnana
+25=eecacecccnceroccacncnccararananaane
435-acaceascrnnmuonscansmanceomrenaaaas

gredtelnrenccccanncnscccccccccancasannnn

Percentage distribution

100.0

100.0

100.0

100.0

100.0} 100.0

0.2

7.2
52.2
34,7
4,
1.
0

N W N

100.0

0.1
7.4
58.9

100.0

0.3
9.8
60.4
23.7
4.6
0.7
0.4
0.1

100.0

0.1
9.2
61,1
24,4
3.1
1.4
0.4
0.3

0.4
10.7
59.7
24,0

3.6

1.0

0.2

0.4

100.0

11.1
61.2
22.9
3.0
0.3
1.2
0.3

100.0

100.0

7.1
48.0
39.5

4.1

1.1

0.2

100.0

100.0

8.7
62.3
22.1

5.5

0.8

0.6

100.0

100.0

-y
w0 O O
. .

2
.
L0 O W

[ed
I~
.

o ©C o &

100.0

11.5
59.5
24.9
2.8
0.1
0.7
0.5

100.0

0.3
9.6
59.2
26,0
3.8
1.3
0.5
0.1

0.3
7.3
56.5
29.8
4.4
1.5
0.2

0.3
8.0
57.1
30.6
2,0
2.0

0.6
11.0
58.3
25.3

3.6

0.7

0.2

0.3

0.2
9.2
59.7
25.9
2.4
1.7
0.5
0.4

0.4
11.3
60.6
23.1

2.6

1.4

0.4

0.2

10.6
62,9
20.9
3.3
0.5
1.7
0.1
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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,
6 7 8 9 10 11
Sex and hearing levels in decibels yg;}:}s years | years | years | years | years | years
Both sexes Percentage distribution
All levels=ceemc-mcnccaa-a- eremmeen ~===-==] 100.0}f 100.0} 100.0 | 100.0 100.0{ 100,01} 100.0

=25 or le§§-===scan LR Lt emeoee 0.1 - 0.2 0.2 0.1 0.2 0.1

~24 teo =15-c-c--- B L LD e e L LT 8.7 6.0 5.8 9.6 11.1| 10.3 9.6

=14 to =05-ccccuen- Fememeecceesaea- mecmmmese——— 57.4 54.3 | 54.6| 58.6] 56.5| 59.2| 61.6

=04 to +05~ccmmmcana memmcemcamee- R il 28.7 34.8| 33.2| 26.6| 27.3| 26.1| 23,2

+06 to +15--=mmemcmocoena mm————-- R 3.9 4,2 5.4 3.5 3.7 3.0 3.4

+16 to +25-=mcmmmc e tem e e e 0.7 0.4 0.6 0.7 0.7 0.9 1.1

+26 o +35m-cnmmmemeccmem e cmeaea 0.3 0.1 0.6 0.3 - 0.7

+36 or greater-~--re---cecemccccocemceoemacana 0.2 0.2 0.2 0.2 0.3 0.3 0.3

Boys
All levelsw=-wcececcmcnmmmmeoc oo 100.0 | 100.0{ 100.0 | 100,0 | 100.0 | 100.0 | 100.0

-25 or less==eee~- emmmmcmaaa. —————————— e 0.1 - - 0.2 0.1 0.3 0.1

=24 £0 ~15--semcecmmmmccccooeo LT LT 8.1 4.6 5.7 | 10.1 9.6 9.5 9.2

=14 to «05-cec--u- LT L ememencenee- 56.6 54.3 53.6 { 55.8| 58.3( 58.1 59.2

=04 to +05eeecccccncacaaa D L L e e L 29.8 34.8( 33.9( 28.4| 27,0| 28.6| 25.6

+06 to +l5ee--mcmcmccaceaeooo R Ly 4,3 5.3 6.1 3.8 4,2 2.6 3.9

+16 to +25--=-c-ccccccmnaan R et 0.6 0.6 0.7 0.3 0.5 0.6 0.9

+26 to +35--=-ccmcccmmccccccm s m———- 0.3 - - 1.2 0.3 - 0.6

+36 or greater---cececcccnoaa. m————ea- mm—e———— 0.2 0.4 - 0.2 - 0.3 0.5

Girls
All levelS--we---ccmmmcccmmemcaccocccnan 100.0 |{ 100.0 | 100.0 | 100,0 | 100.0{ 100.0} 100.0

»25 O l@8Sm=c—sc-c e eaea 0.2 F - 0.4 0.2 0.2 0.1 0.1

=24 to =15-=c-=-ccccecaan- L L L 9.3 7.4 5.9 9.1 12,6| 11.1| 10.0

=14 to w05--mcmrccnmccccc e e nemaae REEE R 58.3 54.1) 55.8| 61.5| 54.7| 60.2) 64.3

=04 to +05-w-emmenennn ———————— et -—- 27.5 35.0 | 32.5( 24.8| 27.6| 23.6] 20.8

+06 to +15----- mmemmee—cc—-- et m——————— ———— 3.4 3.0 4.6 3.2 3.1 3.4 2.8

416 to +25em-cecmmmemeoooeooo B e - 0.8 0.2 0.5 1.1 0.9 1.2 1.2

+26 to +35-cvemecccennas B e L LT L L L P - 0.2 0.2 - 0.1 0.3 0.7

+36 or greater=--ee-c-cecamcnao_ R it 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 zero

1963-65

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

Sex and hearing levels in decibels

Total,
6-11
years

years

years

years

years

10
years

11
years

-24
-14
-04
+06
+16
+26
+36

+16
+26
+36

or
to
to
to
to
to
to
an

Both sexes
All levelSeeecaccantaccncncancccannaanas

legS~eencanccncccccncccncncurecncrenans
-15~=escecesacscanancsccasassanaa~acanan
«()5ece~ccns sacesess~~sssssss-asssssces
405e-=nae--mecaceeacecesancnacecoanana-
+l5=eemccccccccacaaccccocaccnaceananan
425~maceeccacemceceaaccacecsacensanamn
4+35-cmmmmmmemecmesramssecesseassecosoas

d greater-=-eeescecesc-ceececccocacen=an

Boys

All levelse---eccaarcccccacanaccaccanacas
Or lesg=-=eceescceecceccrasceao- seeveeeees
tOo ~l5-==eencceecencesencneccnenccmnnccacan
t0 =(5-==ecacccecemcascrcocanrrmaiavaatecan
to H05---eceenecncaccacn -e~-sccasccoooo -~
to #l5-+v--e-smcsmcmcecccerceanccscenesan e
to +25-=ecec-ccecceanccmcncacana- ~em—ee— --
to --35--m-e-cecccseceecccceenrccceencncnan
and greater=e=essc-sce~-cocecenccacoconn --

Girls

All levels-rme~cacccmacccaacnan R
OY les§-=---semcsecacecmmcoccanccacncanane
tO =l5-=--~escsesescaccconcecmecncncanacace
t0 =05-~-~ecesecccenecnnncenanaccannaccaas
t0o H05=~==~eececccccncncreacacanamaccarans
to +l5~=--ececcecccncecncrcanncocmnnnran oo
to +25~-==~vecececcccsennccncncanacconananan

to +35-~~eeccecccnccnercrrnnncncacanecnan

and greater--eece~esssacccccsscccscaccacaas

100.0

Percentage distributicn

100.0

100.0 |

100.0

100.C

100.0

»~ oW
QO ®NmWO
.

. .
WM N W W=

100.0

0.1
3.1
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. 0,5

100.0

-
W H N NN e

w W
O O = I WwWwwo
. - . .

160.0

e
[=
o
(=

0.2
3.1
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8.7
0.9
0.6
0.5

100.0

0.2
4.3
41.7
43.9
7.4
1.3
0.4
0.8
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(=
o
o

w o
« e

& w
~
.

O O = W
.

.
NN -

100,0

0.2
2.2
34.4
51.1
9.1
1.7
0.6
J.7

100.0

3.3
32.9
51.1
10.2

R

0.6

0.5

100.0

w
-

-

O O O 1 N W
-

B Do g oy

100.0

3.7
40.0
44.6
10.5

0.3

0.5

0.4

100.0

100.0

|

B

B

- O = o O N
.
O W= O = 0NNt

100.0

w o
. .

& ow
o oo
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4.0
38.7
47.3

8.6

1.2

0.1
2.9
33.5
55.5
6.7
1.1
0.2

4.4
39.2
45.6

8.4

1.3

0.2

0.4

0.2
44
42.5
43.5
7.0
1.4
0.4
0.6

4.0
42.0
45.1

5.9

1.5

0.6

9.9
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Table 11. Percentage distribution of children,6-11 years, by heuring levels in decibels re audio-
metric zerol for the left ear at 3000 cycles per second accordingto age and sex: United States,

1963=65
Total,
6 7 8 9 10 11
Sex and hearing levels in decibels ygz;zl-i years | years | years | years | years | years
Both sexes Percentage distribution

All levelSec=vecvaca-- L - 100.0|f 100.0; L00.0 100;9_ 100.0 100.0 | 100.0

=25 or lesSe==e===- B L L L L L LT 0.1 - 0.1 - 0.1 0.2 0.1
«24 £0 =l5-=e=memme e emccmccmemmeoal 2.8 2.0 1.8 3.9 2.8 3.5 3.0
«14 £0 -05--e=----memeccmccccaccacaen - - 37.4 34,3( 34,2 37.7| 38.0| 40.4( 39.8
=04 to 405e--m-m-cccccoca acccaa B e e rrrere 48,2 5.9 52,3 45,7 47.0| 46.5| 46.7
406 t0 #15e=-rmcmcccmcmcccee: mecmcacccmm————e 9.2 10.3 9.2 10,2 | 10.2 7.1 7.8
+16 to +25e---=c=-- Tt TR ERIEy S S 1.3 1.9 1.3 1,6 0.7 1.3 1.3
+26 t0 +35e=cmcccoccmmcmcecceccccmcccccec————— 0.6 1.0 0.7 0.3 0.5 0.6
436 or greater----c-recccccccmccecccccmccaccaao 0.4 0.6 0.1 0.2 0.4 0.5 0.7

Boys

All levelS-ccecmccmcmcccnn mecccccccacaa- 100.0( 100,0}{100.0 ) 100.0 | 100.0) 100.0 ] 100.0

-25 or lesS===eemcecacan EEET TP L - 0.1 - - - - 0.2 0.1
@24 £O =15-mmeecemmccccecacmocaa- cmeccccnea- -- 2.6 1.7 1.6 3.4 2.3 3.6 3.0
<14 to =05-=eecccaaa ecececcccccaaa (TSP S, 35.8 33.1| 32,3 | 34.6| 39.4 39.3| 36.5
=04 t0 +05-cmccmcmcmcamcmanan . eeecccccmcaaas 48,7 48.6| 53.1| 48.8 | 47.2} 45.9| 48.6
406 to #15-mccmmmmaan vmm—eees S - 10.3 13,1 10.5| 10,9 9.8 8.3 9.0
+16 t0 425-==mmccmaan. USSP 1.4 2.9 0.9 1.2 0.5| 1.6 1.2
426 t0 +35-ememmccmmccccccemmmeccmcmcemema———— 0.7 - 1.6 0.8 0.5 0.5 0.9
436 or greatere-eceecceccocacacao e -—- 0.4 0.6 - 0.3 0.3 0.6 0.7

Girls

All levelSeccmccmcccmncmccccccccccc e cn- 100.0 100.01( 100,0 100.0 | 100.0{ 100.5 100.0

B .

=25 0r leSSeccccccnccccnccnnaa- —E e e e ——---—---——- 0.1 - 0.1 - 0.3 0.1 -
<24 to =15-=ceccccccaccmcacaa- acccaa- LS 3.1 2.4 2,0 4.5 3.2 3.3 3.0
-14 t0 =05---cmecccmccmcccccmcceecccmmme——eme—- 39.0 35.6 36.2) 40.9 | 36.6( 41.6 | 43.2
=04 t0 +05--meccmmcccccmemaan c————— eemeeeaa- 47.6 53.1| 51.6| 42.4 | 46.9| 47.2| 44.7
+06 £0 +15-mmmmmmmmcccmccmacs mmmmmccceceeees 8.0 7.5 7.8) 9.4 10.6] 6.0 6.5
416 tO +25===cmmccmmmccmmmme————————- m———ee 1.3 0.8 1.8 2.2 0.8} 0.9 1.4
446 tO +35-mcmmmmmmacccccccmccacea-a e 0.5 0.3 0.5 1.0 0.5 0.4
436 (T greater-----meccmccccaacaao. L 0.4 0.6 0.2 0.1 0.6 0.4 0.8

!Ameri.an Standard, 1951.
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Table 12. Percentage distribution of children, 6-11 years, by hearing levels in decibels re audio-
metvir, zerol for the right ear at 4000 cycles per second according to age and sex: United States,
196.+65 - i

Total, 6 7 8 9 10 | 1
Sex and hearing levels in decibels yg;ié years | years | years | years | years | years

Both sexes Percentage distribution

All levelgmemvvececcncncncscnvonnncavecc-=| 100.0 100.0{ 100.0} 100.0! 100.0 | 100.0§ 100,0

<25 OT leSSm=memmmcmecsececamromvecav=scvamras 0.0 - -1 o0

N

2.6 2.4
40.6 | 42.2
45.3 | 41.6
9.5
1.2 2.1
0.8 0.6
0.9 1.6

«24, to =l5=vmeecmcenmcvcecscenneacesscoccenaans 2.3 1.4 1.9 2.3
«l% to v05vemmccevecevecncnivionveovoancnncann 38.3 32,6 36.4| 38.3
«04 L0 H05-===cmmvacnccanvnncccssncrvaconcacen 45,7 "48.6| 47.2| 46.2
406 to +l5vemmcccrancaucarcaccmmncacccmcncanan 10.4 14.2 11.0 10.0
+16 to +25=cecececccemcmcocecan Lt - 1,9 1.6 2.6 2.4
.9 1.5 0.6 0.5
5 0.1 0.3 0.2

o
o

I
- 0
.
~N O O N D
©
.
o

426 t0 +35==cecccsecaciecmomconecveoanomnanan

o
.

+36 or greater-s=v-s=cesssceccosccscccacoo- mmse-
Boys

All levelseeeevcmconcax ceescmemecsccenen 100.0 100.0} 100.0{ 100.0 ; 100.0; 100.0 ; 100.0

- - - - - 0.2 -
1.9 1.4 0.6 2.2| 2.6| 2.5| 2.0

“14 £o =05e=ee=secsccscecccccacassesceaseses-ae | 38,2 31.1| 34.7| 37.6( 42.7| 39.8B| 44.2
5.6 )| 49.1) 50.5| 47.6| 41.5| 44.0| 39.9

406 to +l5-==c=n=s=s=cecscecceseseassmeec===== | 10.8{ 14.5| 10.6] 9.0 10.7| 10.5| 9.5
416 to +25e==~vmscammcacacamacauessncmacasas 1.9 1.8] 2.5| 2.8] 0.9] 1.4] 2.0
2.1 0.6] 0.8 1.2) 0.7} 0.4

436 OF greaier==sve=mcesseue-cssceccesesass==e= 0.6 -l 0.5 -1 0.4 0.9 2.0

=25 0r legsS-===se=wersccecuccennccsececacecnan

«24 £0 wl5-esmevemeservec—=—cseccec=cemceamae

«04 t0 H)5e====scassscssssccssaccacascaacencas| 4

426 to +35==c=scecacmcccvenccace. v semecenceca 1.0

Girls

[
[=]
o
o

All levelSem-svcmcccncancvacvcacacavanae | 100.0{{ 100.0] 100.0 | 100.,0 { 2100.0 | 1C2.0

=25 Or leS§==m=svemcmcseccivcececvacaacanaan -- - - 0.2 - -
224 £0 ~15--memeeceemcmsreseecm-mceoceessesss 2.6 . 3.2 2.5 3.1| 2. .
«14 to =05=-s-cec-vcccmccecoccesccecaenecnaann 38.3 34, 38.2 39.1) 37.3] 4l. 40,

F)

pod

O N W WOoON
.

QO N UL KDt

o
OO = Wo o

.
O OO N,

43.9| 44710 47.9] 4
11.4 | 10.9 7.4

<04 to +05-==-secmonann mmmemcvmcmmceeeeeeeen | 45,9 6
6
2,7 19 2.3! o.
0
0

.

406 t0 #l5=--==mscemecacmsecoccmmmeacmmmmaceea | 10.0
416 to #25~cemevecemeacecocmmnea - cmemee .- 1.9
426 €0 +35-=m-e-memmmsrmnvnnnan O — .- 0.7
+36 ar greater-s=e=-cccececceccaccvesvceninescace| . 0,6

0.6 0.3 0.9
< 0.4 1.1
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Table 13. Percentage distribution of children,6-11 years, by hearing levels in decibels re audio-
me§§igszero‘ for the left ear at 4000 cycles per second according to age and sex: United States,
1963~

Total,
z 6 7 8 9 10 11
Sex and hearing levels in decibels ygaéé years | years | years | years | years | years
Both sexes Percentage distribution
All levelgw--w-ecccccccccccceccccncncnn 100.0 100.0{ 100.0 | 100.0 | 100.0 | 100,0 | 100.0

=25 or lesS-=-=---ecmmccccccccccncccccccaan 0.1 - - 0.1 0.1 0.1 0.3

=24 tO =15-ceemacceccccmceccccmcc e 2.7 2.4 2,1 4,0 2.6 3.1 1.8

=14 to =05-rw-cccccccrencocccconcccccccccnann. 34.7 31.0 31.6 33.9 ] 35.6| 39.4( 37.1

=04 to +00-ccvcomcccccrcnr e ceeeee 48.6 51.5 5L.5| 48.4 | 48,1 45,7 45.9

+06 €O +15-cmccccec-cccecemccceccccmccmceaceaa= 10.4 11.9 10.7 | 10.1 10.5 8.7 10.4

+16 to +25----c--cvmcmcccecccccccconn tececeaa- 1.8 1.7 2,6 1.7 1.5 1.7 1.7

+26 O +35----cocovecnccmcccnccccn e 1.0 1.2 0.9 0.9 1.1 0.4 1.3

+36 Or greater=------c-ccocecccccemccemcccccacaaa- 0.7 0.3 0.6 0.9 0.5 0.9 1.5

Boys
All levelg8---mcocccccemccrccceccvcccannae 100.0 (| 100.0{ 100.0 {100.0 | 100.0 | 100.0 | 100.0

-25 Or lesBr-m----cecccccccerecrecc e - - - - - 0.2 -

=24 tO =l5==ccccceccccccccdececraccccreconaan 2.6 2.0 1,2 4.3 3.0 3.6 1.4

-14 to -05«=-=--- mmemeeeecececcecrecrecrececanan 34,7 29,71 33,2 33.7( 37.0( 36.6| 38.3

=04 to +05-c-cc-recocccccaccrccncciccccccaa- 47.5 51,6 | 48,9 | 46.5 | 47.3 | 45.7| 45.8

+06 tO +l5--cccoceccccrcocccccccc e ceceeeee 1.1 12,2 12,9 | 11.4 9.6 | 10.8 9,2

+16 tO +25=---c--ecccccercroncnccccoccncnannaa- 2.0 2.3 1.9 2.1 1.6 1.6 2,3

+26 tO +35=ccccmvecmncecccnncmmeccnmcecnaaaaae 1.1 1.8 1.1 1.1 0.9 0.6 0.8

+36 Or greater--v--e-eeceeccccccccoccnccncannn 1.0 0.4 0.8 0.9 0.6 0.9 2,2

Glirls
All levelS-cc-ccccccccccucncnccncnnanaan 100.0 100.0 | 100.0 | 100.G | 100.0 ! 100.0 | 100,0

-25 Or leSg---=-c-crcccccccccccccccccnmccmanaa- 0.1 - - 0.2 0.2 - 0.6

=24 £O =15-cccccmcccccccccmccmcccccc e e 2.7 2.9 3.0 3.7 2,2 2.6 2,1

=14 tOo =05--c-cccmcmccccmcnccc e e e 34,7 32.4| 30.0| 34,1 34.2| 42,3 35.9

=04 tO +05-===cccccmmc e cccccccmcaaaa- 49,6 51.4| 54,0 50.2 ) 49.0 | 45.8 | 46.1

+06 tO +l5---ccomcccccmccarccmcnccccccrccriaan 9.8 11.6 8.4 8.9 11.3 6.5 11.7

+16 O +25--ccccmcccccncccccnccc e e e e 1.7 1.1 3.4 1.3 1.4 1.7 1.2

+26 £O +35-==remcorccccccccccmra e cccaane 0.9 0.5 0.8 0.6 1.3 0.2 1.9

+46 Or greater=--------cec-ccccccemcccceoceonan 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 zero! 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;é; years | years | years | years | years | years
Both sexes Percen.age distribution

All levelsw=cwee- L L L L P L L L 100.0 || 100.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0
-25 or less--=e---- emeeoenea e il 0.0 - - - - 0.1 -
24 t0 =l5eeeces B T L L T 2.4 0.6 1.6 3.0 2.8 3.1 3.2
=14 to ~05-cescvsmcnccccncoiccvcnsonnacnannan 27.4 25.1| 24.0} 30.0) 29.9 | 28.1 | 27.7
=04 to +N5~wmvcvcccucuccurosumcsecnncna" ceneee 44,5 46.3 | 47.8 | 42,9 42,5 | 45.2 | 42.1
+06 to +15«-<-- T L L 19.1 20.7 | 20.7 | 18.4 ] 17.3 | 16.6 | 20.4
+16 to +25~=-== B e 3.9 4.5 3.3 3.6 4.5 3.8 3.8
+26 to +35----- L L EEEL R L P L L 1.4 1.1 1.8 1.1 1.6 1.5 1.3
+26 to Hh5ecaem R L - 0.7 1.0 0.5 0.7 0.8 1.0 0.3
4 r greater--se--scececcscceccececoccncconoon 0.6 0.6 0.3 0.3 0.6 0.6 1.2

Boys

All levels--==-- e et L E L L L DL 100.0 |} 100.0 ) 100.0 }100.0 { 100.0 | 100.0 |100.0
=25 ,r lesS==mmm-o= S “——————- - - - - - 0.2 -
-24 t( =15e-=e--- B T cmmoe 2.2 0.8 1.3 2.4 3.2 3.0 2.8
-14 to ~05--=~---u- L] T 28.0 26.1} 25.0) 30.0; 32.5; 26.2 | 28.1
=0/ to +05-==-e-cccmcccocsocscnsncsccs e cn e 43,2 44,0 | 45.6 | 42,0 39.8 | 46.0 | 41.5
H6 L0 +lH-cmwcmmcceccnccccecanaaa m—————ee- .- 19.2 20.7} 20.9 | 19.3] 17.5 | 15.8 | 20.7
416 to +25=mcceccccccmccncmcccnsccncamecmenenan 4.3 5.6 4.2 3.7 3.8 5.1 3.2
+26 to +35-w-ceccccnan e L L L L L L 1.5 1.0 2.0 1.7 1.4 1.4 1.8
436 to Hh45--acoce-- e messecncoea- ———— 0.8 1.4 0.6 0.5 1.1 1.2 0.2
+46 or greater-see-cececoccu- L L EE LT 0.8 0.4 0.4 0.4 0.7 1.1 1.7

Girls

All levelsewe-vcemsvevocvccana L 100.0 || 100.0 | 100.0 | 100.0 | 100.0 | 100.0 |100.0
-25 or lesSe--m-ccmn ————- ——ee-- cecmtmmmmccan - - - - - 0.1 -
<24 t0 =15--=-=mcucaau- S cmmemmmmm——an 2.5 0.3 1.9 3.7 2.3 3.2 3.6
=14 to =05~====-- T Lt L LT e v——— 26.9 24,2 23.0| 30,1 27.1 | 29.9) 27.2
-04 to +05--=ccccuau- eemeteccecccccecnnceoaaa- 46.0 48.5 | 50.2 | 43,81 45.4 | 44.2 ( 42,9
406 to +15-====u-u= c—————aae dmmmmcmcmmceccaca- 18.9 20.7| 20.6{ 17.5| 17.2 | 17.5| 20.1
416 t6 +25emcmmccccncccccc e e e e r e cc e 3.5 3.5 2,2 3.4 5.2 2.5 4.4
+26 to +35-c-cecacaran et L L L e 1.2 1.2 1.6 0.5 1.8 1.6 0.8
436 to +45====--= —————— —————- smermemecoe- .———e- 0.6 0.8 0.4 0.9 0.6 0.8 0.3
+46 or greater----- EE e e T i -—- 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 zero! for the left 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;%é years | years | years | years | years | years
Both sexes Percentage distribution

All levelsw-scewccorcacaaaacraaa- cem———— 100.0 || 100.0] 100.0| 100.0| 100.0| 100.0{ 100.0
=25 or lesg-=-eweccccccccaaaaa e e LETT LS 0.1 - - 0.2 0.1 0.1 0.1
=24 t0 +=l5me-mcmcmcccccccecccccmc———————— .———- 2.4 1.2 2.6 3.0 2.4 3.2 2.1
w14 to =05-cemmccecccecaa- fememcmmcemcccccccoes 23.2 22,6 | 22,1 24.6| 23.6| 23.4| 22.6
-04 to +05-e—a- [ ——————— cemmmmm———- -—— 44.5 47.1| 43.8| 45.5| 44.4| 44.5| 41.5
406 t0 +15ecoccccmcccacacan —emmmmc e .- 21.4 21.5} 22.9] 19.0) 21.0; 21.5| 22.8
+16 t0 +25--ccc—ccaccoon B 4.8 4.5 5.0 4.7 4.5 3.9 6.3
426 to +35-caccena- emmcmcccccccerccccccccnoa- 2.0 2.0 2.3 2.1 1.8 1.7 2.0
436 to H45cmcmcmmcwcccrccnccacnccccccncnccnaan 0.9 0.6 1.2 0.5 1.0 1.9 1.8
446 Or greater---eee--ca-cecccoa- [ —————— 0.7 0.5 0.1 0.6 1.2 0.7 0.8

Boys

All levels-e--ceccmcnccccccaa- e 100.0 100.0 | 100.0 ; 100.0| 100.0| 100.0| 100.0
=25 0r les5e-ememcceccmceccmncencncomcccnccanea- 0.1 - - - - 0.2 u.1l
“24 £0 =15-mcmmcm oo e 2.4 0.9 2.0 2.5 2.3 4.1 2.6
-14 to =05-cecceen —————— mmemmmmmmcmmeeoee ~-| "22.3 20.4 | 21.1| 23.4| 25.3| 21.4( 22.3
~04 £o 405=--ccmcccccccccccccacaaaa, e 44,7 48.5| 46.8( 45.9| 42.0| 45.3} 39.3
H06 te +L5=cmmmmmm e ecccccccceaae .—- 21.5 21.5| 20.7| 19.6| 22.4| 21.3( 23.8
+16 to 425--c-eea- comeeee S S 4.7 4.0 4.9 5.3 3.4 4.0 6.5
426 to +35---=cmn- e, [ - 2.3 3.1 2.5 2.2 2.3 1.7 2.2
436 £0 b5-cm—mm o m e mcmmemeooeo 1.2 1.0 1.7 0.5 1.0 0.9 2.0
+46 Or greater--------ece-e--- B L T Ty, 0.8 0.6 0.3 0.6 1.3 1.1 1.2

Girls

All levels==-cce=c-c em——ee- .t mmemea .———— 100.0 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
-25 or less---=--- eeemmmeccecccneaa- ———eeecce-- 0.1 - - 0.4 0.2 - -
=24 t0 =15--c=cemecmcccmccccaaaaea- ememeeea- 2.5 1.5 3.2 3.6 2.5 2.3 1.7
w14 £0o =05---cecemmmmmmccmccmcooo D 24,0 25.0 1 23.2| 25.8| 21.7| 25.4| 22.9
w04 t0 +05---cmcmmmmeeoooo S U 44,2 45.6 | 40,7 | 45.1( 47.2| 43.5| 43.9
+06 to +15=-=-- Sy U 21.4 2i.5 | 25.2 18.3 ) 19.5| 21.9; 21.7
+16 to 4+25-====== B LT T T TP e 5.0 5.0 5.1 4.1 5.6 3.9 6.1
426 t0 +35---=mmcmcmmceono mmmmeemeee m—————— -- 1.6 0.9 2.0 2.0 1.2 1.7 1.7
+36 to +45-=m===n ——————- T -- 0.7 0.1 0.6 0.1 0.9 1.1 1.6
+46 or greater------ cecamrcccccccccccccccccaaa 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-
metric zerol for the right earat 8000 cycles per second according toage and sex: United States,
1963=-65 I R

Sex and hearing levels in decibels

Total,
6~-11
years

years

years

years

years

10
years

11
years

-24
-14
-04
+06
+16
+26
+36

+16
+26
+36

Both sexes

All levelSeesseccemcescneacanncanavnunan

or
to
to
to
to
to
to
to
or

leSSenvecncncencanncnccavanccanrancenas
~]5eaceasssasccacrascaasesesere sencanne
w()5reccncccnar. - PnecresnnrnesnEinennanan
45 ecncacennnn:  svvansascmrcansssscsvuan
L B L Y L L Y
425-caccaccaccsncncnnsnncansnnceccannana"
+35eccenccnncneccnnccannnncreecnancaaca
Hi5mevecsecsesscaasvenaccncnnanncnnnna~

greater-ecececevreccecercancasncacaacc-

Boys

All levelSccwevenenceacrcsaccancnnccecana

or
to
to
to
to
to
to
to
or

leSS~wememcccecr—anmerannecac e ——a———an
c]5ecemccncanesccasamsascemceammecmcaae
0)5ncmmcnnencccreennancaenann— . ——————
L R L L L e it
+l5-emvcecnccanccancacnacarcareacaacacan
+25ennccccncarnecnsncnsccerce s e ccnaan
+35ccnccncacnncnncencnscsnnacennanccann
Hi5eccancncnancanennacesnancnanarannce

greater------------- Bcsescecescsssvneene .

Girls

All levelg-eeeveccccvecccacesaccaacancan

or
to
to
to
to
to
to
to
or

leSgmmmmamceccacccacccancnaccacnnnceca-
c]15cemmcmccacacecasesccmccacaccasanm—ea
~05mmmmmcceenccceessesscsemecnscessesas
405amcmcccanacccscamecccacresaamcecanee
+]5ammccacaccaccemcaaccaroncacenmann—aa
425e=cmmmemecmcecmeescccmacmcmema=accas
435-m=nnnecmeemcmenemcecacsmcamasencaa-
H45-eemereansmsammcemsamacemanemenaann=

greater=cesseve-cesacscaceccecnmm—aca-

100.0

Percentage distribution

100.0

100.0

100.0

100.0

100.0

—
=
.
AWMU WNDN

Fa

w
N O OO

O O+ W
e e @

100.0

0.1

100.0

0.1
4.3
35.8
43.5
12.0
2.1
1.7
0.2
0.3

100.9

N O
P

o
=
”

=
[
.

(")
O = W [%;]
« 4 e .
H NGO o NN

0.3
8.0
40.1
36.5
10.0
3.5
0.9
0.2
0.5

100.0

0.2
6.4
42,7
36.6
9.0
2,6
1.3
0.4
0.8

100.0

0.2
5.7
40.3
35.9
12,0
3.6
1.3
0.4
0.6

4.0
37.6
35.5
14.9

4.8

1.6

0.9

0.7

100.0

0.1
4.5
38.8
37.9
13.5
3.1

100.0

100.0

0.3
8.9
40.9
35.9
8.7
3.6
0.6
0.5
0.6

0.5
1.2

100.0

0.2
6.7
41.6
35.2
11.5
2.5
0.9
0.8
0.6

1€0.0

0.2
6.3
40.2
30.7
15.8
4.8
1.3
0.1
0.6

4.2
32.7
49.3
10.4

1.1

1.8

0.4

0.1

Wb
©C O N W N M- O
. . o o

-

o o MO VLN

-

1]

0.3
6.7
43.3
37.1
8.6
2.2
1.0
0.3
0.5
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Table 17.

Percentage distribution of children, 6-11 years,

by hearing levels

in decibels re

audiometric zero! for the Jleft ear at 8000 cycles per second according to age and sex: United
States, 1963-65

Total,
. iy 6 7 8 9 10 11
Sex and heaxing levels in decibels ygaii years | years| years | years | years | years
Both sexes Percentage distribution

All levels------ccccccccmcacmcccccaane 100.0 yj 100.0| 100.0| 100.0 | 100.0| 100.0'} 100.0
=25 or lesS----------cccccccmmcmcccccncccaaa 0.2 - - 0.5 0.1 0.3 0.1
=24 to =15=--ccccrenccmcoccnnmanccanan Neemm———— 6.7 3.2 6.2 7.3 8.2 6.7 8.7
=14 to =05--c-c-c-cccmccmcmcccccncccmcccncna 38.7 33.7] 35.2( 41.3| 40.1| 42.9{ 39.7
-04 to +05----cceeccmcmccc e e 38.6 46.4| 43.6| 35.3) 36.8]| 34.2| 34.9
+06 to +15=-c-cceeemcccmccomcccccccee e —ee 10.7 10.6| 10.7} 10.9 9.7{ 11.5| 11.0
+16 to +25==cceccccccccccccccccccccc e e cncaee- 2.9 4,1 2.7 2,5 2.8 2,2 3,2
+26 to +35----c-c-ccccecmemccccmcccmen e 1.1 0.7 0.9 1,5 1.4 0.9 1,2
+36 to +45=c-cccmmemcccmcccecccccmcc o cccaeee 0.7 0.7 0.6 0.4 0.4 0.9 0.9
+46 and greater------c-c--cceeccccccecvoncccaa- 0.4 0.6 0.1 0.3 0.5 0.4 0.3

Boys

All levelS------ccmccccocccccec e 100.0 /| 100.0| 100.0( 100.0| 100.0| 1¢0.0 | 100.0
=25 or leSS-===---cecccccccccccccccccccccanana 0.1 - - 0.3 - 0.2 -
=24 to =15--ccecccmcccccmcccccccccn e e e e 6.6 4.2 5.1 6.2 8.5 7.2 8.5
-14 to -05----c-ccmcmcmccm e 37.2 29.8| 35,9 37.9| 38.4| 43.7| 38.5
=04 to +05---c--mmmmcccmc e e 38.7 46.0| 43,4 36.5| 37.9| 32.6 34.9
+0€ to +15----c-m-em-cmccmcmcc e mccem e 12.0 13.6) 10.9; 14.5 9.84 11.7] 11.7
+16 to +25==-=-cecccccccccccnccccccce e 3.1 4.6 2.6] 3.4 3.2 2,2 2,6
+26 to +35----ccecccccacccccccccccccc e eeenee 1.2 0.9 1.2 0.7 1.4 1.0 1.9
+36 tO +45=c-ccmmceccccccccccccccccmmccecoeaee 0.6 0.2 0.7 0.5 0.2 0.7 1.5
+46 and greater-----------c--c--ccccccccccooaaa- 0.5 0.7 0.2 - 0.6 0.7 0.4

Girls

All levelS-----ceccccccccccmc e e 100.0 || 100.0{ 100.0{ 100.0 | 100.0 | 100.0 | 100.0
=25 OF le88--------ooommomo oot 0.2 - - 0.7| 0.1f 0.4] 0.3
=24 to =15-=-=e---mceesccecccccccccccccm e 6.8 2.2 7.3 8.4 7.9 6.2 9.0
=14 to =05-ccccccccncccn e e e e e eeeeae 40,3 37.7| 34.4) 44,9 42,0) 41.9] 40,7
=04 to +05-==cemcccccccccccccccccc e e e e " 38.6 46,7 44.0| 34,0 35.6| 36.0 34.8
+06 to +15--------c-ceccecmccccccccmccc e 9.4 7.7{ 10.5 7.3 9.5 11.3| 10.2
+16 to +25=-==ecc-mmeercccccccccmcmemcccccaee 2,7 3.5 2.8 1.6 2.4 2.1 3.9
+26 to +35--------- R D L L E L 1.0 0.5 0.5 2.2 1.5 0.8 0.5
+36 to +45~-ememmcccmecccccmccc e 0.7 1.2 0.5 0.3 0.6 1.1 0.3
+46 and greater---- -=------ccecccccccccnccccnna- 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 Zero

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;%é years | years | years | years | years | years
Both sexes Percentage distribution

All levelgeccencaaaa L L LT T TP 100.0 100.0] 100.0] 100.0 | 100.0 | 100.0 ] 100.0
=25 or legS-cemmcacmcemcacancccaccceaa o —~——— 0.3 0.1 0.1 0.7 0.2 0.4 0.1
=24 tO0 =l15-ceescececcccccccaceccecceccarccaca- 15.4 7.7 9.5 15.8 17.1| 20.9| 20.9
-14 to =05eccecaa- cecsmccaa- L S RS cemcnn 66.1 64.3| 67.3| 66.4 | 65,6 | 67.0] 66.6
04 t0 +05-ececcoccecon —mm——— cmeccemcccccccaaa 16,1 24,7 | 21.0| 14.8 | 14.9 9.9 | 10.9
406 to +l5-c-mecmcccccccccccccccmcacan accccea- 1.8 2,7 1.9 1.9 1.6 1.5 1.2
+16 to 425--cccccaan- e ccmcccccaa- 0.3 0.5 0.2 0.3 0.4 0.3 0.3
426 to +35mcccmcmccmann —————— S - - -] o.1| o.2 - -
+36 or greater--ee----- ettt R - - - - - - -

Boys

All levelS---eaeccacccmccaccmaccccccccaaa 100.0 100.0 100.0} 100.0 | 100.0 | 100.0 | 100.0
=25 or legg=cea- e L T T Py, cmccaaa o= 0.2 0.: - 0.2 0.2 0.5 0.1
24 to -15cmcecacacana cmmecmceccnceccc———— ———- 16.8 8.4 11.0{| 16.7 | 19.5] 22,1 | 23.8
-14 to =05-cescccaa= ememccmmcee mmecemcem—naa 66.3 64.0| 6/.9{ 66.2| 65.3 | 67.3| 67.5
04 to +05--mcmcccmaas e 14.8 24.6 | 19.4} 14.3| 13.6 8.9 7.2
+06 to +]l0-ccccccccccccaaa ——---— D e - 1.4 1.8 1.2 2,1 1.1 1.2 0-9
+16 to +25-==ac-coa ceecmcceccccca- P — 0.5 0.9 0.5 0.5 0.3 - 0.5
426 to +35 --e-cccccccacaa- R L L L LT - - - - - - -
+36 or greater--cececceccmccmccecicaca- EEE L - - - - - -

Girls

All levels--ececcccaooo.. emeccmeucccaaan 100.0 100.0{ 100.0{ 100.0 | 100.0 [ 100.0 | 100.0
=25 or legS---scuecenccsecccaaa Secccomctcccea- 0.4 - 0,1 1.3 0.3 0.3 0.1
=24 to =l5--eccciccaeccecccceccaaas ccctccmanaae 13.9 6.9 8.0 14,9 14.6 | 19,7 | 20.4
=14 to -05---seemcececececccocccecccccencocana 65,8 64,6 66.5| 66,7 66.0 | 66.7 | 64.2
=04 to H05=-eeccecanac i cecccaeccccaccaceaaaa. 17.4 24.7) 22.,8| 15.2 16.2 | 11.0 | 14.0
Y6 to +15m-=cccccuo ¢ mecmmeccccmanaaan ———————— 2,2 3.6 2,6 1.7 2.1 1.8 1.3
416 to +25----mcce a-an —————- S T - - 0.2 0.2 - 0.1 0.5 0.5 -
426 to +35--eccecececccacecmcccccececacaccan= 0.1 - - 0.1 0.3 - =
+36 or greater--e----e---caeoooo-- cccccescmaca - - - - - - -

! pmerican Standard, 1951.
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Table 19. Percentage distribution of children, 6-11 years, by hearing levels in decibels re audio-

metric zero

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 apnd hearing level:s 1in decibels yg;ié years | years | years | years | years { years
Both sexes Percentage distribution
All levelg--e-e-o-a- emmemmeee- mmeoeeee. -} 1€0.0) 100.0| 100.0 | 100.0 | 100.0] 100.0 | 100.0
=25 or leSS-===vecwcncecccccccccnan et ———-- 0.6 0.3 0.5 1.3 0.4 0.5 0.3
=24 to ~15--ee-- cmemmceeemm—r———— [ ~——- 13.8 7.5 8.0 14.1| 15.0| 19.3| 18.9
-14 to -05--=c== cmemmeme—m————- cmmmmeeaaa a———- 63.4 60,8 62.6| 61.9| 64,4 64.5| 66,8
~04 to +05-wmcecccvemcccncan= S, 19.% 29,2 26.1| 19.2( 17.5| 14.7) 11.8
+06 to +l5-emmcmmmccccoccen ememecmececcacanoon 1.8 1.7 2.5 2.6 1.9 0.6 1.5
+16 to +25e-wmcmman- amm———- ameccccriccccaen aeo 0.5 0.5 0.3 0.8 0.6 0.4 0.6
+26 to #35e-ecccccacccaaa smeeemeee———— —meecee - - - 0.1 0.2 - -
+36 oi greater------ L L L ceeeee—e- - - - - - - 0.1
Boys
All levelS--wcecccccccccccaanaa-- wew-e-=-| 100.0| 100.0}100.0 ] 100.0 | 100.0| 100.0 | 100.0
-25 or less-======- tescccccccccccea- R LT T 0.3 0.4 0.7 0.1 0.4 0.2 -
=24 to =]5---ceccececmccecceec—————— [, -- 13.8 8.2 6.9 | 14.1| 15.5]| 18.2| 20.8
-14 to -05---=-== eemeecccmccecceaa [ 62.9 58.6 ( 62.3 | 59.8 | 65.3| 65.4 | 66.4
~-04 to +05----- e L L L LT N s 20.5 29,7 27.0) 21.9; 16.8| 15.7 | 11.0
406 to +15-===- eemeemcccccecceccccmccscacccoa- 1.8 2.1 2.6 2.9 1.7 0.3 1.3
+16 O 425ec-cemcmccccecccceccececcecmamsemana 0.6 1.0 0.5 1.0 0.3 0.2 0.5
426 to +35-cemcmmmcacmcecccaan S - 0.1 - 0.2 - - -
+36 or greater----ce-ccceccccc-- R L ) .- - - - - - -
Girls
All levelge=e-a c——————- cemccccccc—a- ———— 100.0 100,0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0
-25 or lesSe--c=-=-ca- mmmcceeeecacocca- O 0.8 0.1 0.2 2.4 0.5 0.8 0.7
-24 to =l5-=me--=c-a ceemcmaaa B T R 13.8 6.8 9.1 14.1( 14.5{ 20.5| 18.3
14 to =05e-cecccccacaa- Pt 63.8 63.1] 62.91{ 64.0| 63.3| 63.6| 66.1
-04 to +05---caccaa- B T papp— T 19.3 28,7) 25.3| 16.5} 18.3 ) 13.6} 12.5
406 O +15--ec--ecceacocmccacacsanccecmccioooao 1.8 1.3 2.3 2.4 2,2 1.0 1.7
+16 to +25--a--= S - S ——— me————— 0.4 - 0.2 0.6 0.9 0.5 0.5
+26 to +35--c-mcecocccaa e mmmescccocae- 0.1 - - - 0.3 - -
+36 or greater----e----- e memmmcoccaaa -—- 0.0 - - - - - 0.2
1American Standard, 1951.
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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,
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 levelsewv-weu- LR L L L PR R L ————- 100.,0 100,0{ 100.0} 100,0{ 100.0 ] 100.0 | 100.0
~25 or lesSwecececnccaa memreceeecer e, ————————— 0.1 0.1 0.1 0.1 a.1 0.1 -
=24 to -15-mweccae e remeeememccmmcm———————. 9.8 6.2 7.5 8.8 | 1l1l.4; 12.9] 11.9
<14 to =05-mceemcmnn e s 63.2{ 60.7| 60,2 63.2| 62.3} 65.3| 68.4
~04 to 405--cemeno mmemceeceeem———. B 23.5 28.9| 28.0( 23.8( 23,0 19.5] 16.9
406 to +15-=ccnme-= cmmmee O B 2.6 3.6 3.1 3.2 2.0 1.7 2.3
#16 £0 425~mcmcommcmcccmmm——— e cmmemm—maamee - 0.5 0.5} o0.7] 0.4{ o0.8| 0.2} 0.2
+26 to +35-cecu-a o T -——————- A —--—— - 0.2 - 0.4 0.3 0.2 0.2 0.2
+36 or greater=---- L feeeee- —— 0.1 - - 0.2 0.2 0.1 0.1
Boys
All levels--wvn- B T ——— e 100.0 | 100,0| 100.0] 100.0 | 100,0 | 100.0 { 100.0
=25 or lesS=e=cecccmccccccccmncncana- mmeecseecoen 0.0 - - - - 0.2 -
24 to -15-==-- erMceeemescesceecaccmsseeeem= 9.1 5.6 7.7 8.0 11.9,; 1.0 10.9
-14 to =05--=w- eceeemescemceee e eem—————— 63.2 61.0| 57.7( 61.5| 64.1| 65.0| 70.2
<04 £0 +05--mecrmcoccccccm e —————— 23.9 28,3 29,9 25.9| 20.81| 21.4] 16.4
+06 £0 +15- evevcmscmcncnn e 3.0 4,21 3.6 3.5 2.5 2.1 1.9
+16 to 425-casccemcccnca e c—m————— D 0.4 0.9 0.3 0.4 0.6 - 0.2
426 to +35-ccc-ceeccan- cececcmmeen————— P —— 0.3 - 0.8 0.3 - 0.1 0.4
+36 or greadtereecec-ecacecen- R et 0.1 - - 0.4 0.1 0.2 -
Girls
All levelsercccccccmeccas emmmmceee———— - 100.0 100.0 { 100.0 | 100.0 | 100.0 { 100.0 | 100.0
-25 or less-=re-u e me—— mmmecscersre—e———— -—— 0.1 0.2 0.1 0.1 0.3 - -
<24 tO =15-eemcccccmccmccrmccccccccamem e 10.5 6.8 7.4 9.7 10.7 | 15.0| 13.9
14 to =05-scmcccmcc= O 63.2 60.4 | 62.8| 64.9| 60.5| 65.6 | 65.5
“04 to +05-cvemcncaca cemcmecce= mmeccmcecansa- 23.1 28.5 26.0 21.7 25.3 17.5 17.6
+06 to +15-====c e Sy U 2.4 2.9 2.6 2.9 1.6 1.2 2.9
416 £O +25=emmmmcmaracecermeem—eenoceae e ———— 0.6 0.2{ 1.1{ o0.5) 1.r{ 0.5] 0.1
426 to +35-e-recmaccscrmuccoccene R it 0.1 - - 0.2 0.3 0.2 -
+36 or greater-e-e--ce-eo- S et L L L L P - - - - 0.2 - -
'American Standard, 1951.
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Table 21.
audiometric zerol

States, 1963-65

Percentage distribution of children,
for the better ear at 2000 cycles per second according to age and gex: United

6-11 years,

by hearing 1levels

in decibels re

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----cc-ceccmmccccmcmcccccene 100.0 || 100.0]| 100.0 | 100.0 | 100.0{ 100.0 | 100.0
-25 or lesS--=----c-c-eeccmcmcccccmmmmmaneaan 0.3 0.2 0.3 0.5 0.1 0.4 0.2
=24 to =15-eccccceccccccnccc e e e e e 14,1 10.8( 10.7 14.7 15.8| 17.3{ 15.9
=14 to -05--cccccccccccccccccccicccce e e cea 65.4 62.7| 66.5| 66.3| 64.3| 64.5| 67.9
=04 to $05---c--mcccmcccc e e 18.z 24,5 21.0 16.3 17.2 16.5 13.7
+06 to +15----ccccccccmcc e e 1.5 1.7 1.4 1.7 1.8 0.9 1.7
+16 to +25--c-cccccccrcmcccccnccncccccmccaana- 0.3 0.1 0.1 0.4 0.4 0.3 0.2
+26 to +35-------cccccmccccmmcc e c e 0.1 - - 0.1 0.3 0.1 0.4
+36 or greater--------c-----ciceccmcmccccncon—- 0.1 - - 0.1 - 0.1

Boys

All levels----ccccccmccccccmccmccccnnna- 100.0 || 100.0| 100.0 | 100.0 | 100.0( 100.0 | 100.0
=25 or lesSS==--cc-cccccccccccccnmnnccccnnccnan 0.1 - - 0.2 0.1 0.4 0.1
=24 to =15------- eccececcerceccccccccceneaa- 13.3 9.7 10.4| 14.3 15.0| 15.8 15,3
=14 to =05---ccccccccccc e e 65.1 61.7| 66.5| 65.9( 65.2| 65.2| 66.2
=04 to +05----ccccccccccmrccc e e e 19.3 26,9 21.2 16.5 16.9( 17.8 15.8
+06 to +15----=-ceecccccmcncccnccccn e e 1.7 1.5 1.7 2.4 2.2 0.6 1.8
+16 to +25-v--ccccccececcccccccccccccccccenaaa 0.2 0.2 0.2 0.5 0.3 - -
+26 to +35-------c-emccccccmcccmc oo e oo 0.2 - 0.2 0.3 0.2 0.4
+36 or greatei-=-----c-ccccccccccccccccccacaa- 0.1 - - - - - 0.4

Girls

All levels--e--e-cmemcccccccccc e 100.0 || 100.0| 100.0 | 100.0 | 100.C | 100.0 | 100.0
-25 or leS§-=====wcccccccccccemmecccccccaneaa- 0.4 0.3 0.6 0.7 0.2 0.4 0.1
-24 to =15----ccccmccccccmccc e 14.9 11,9} 1l1.1| 15.1 16.5| 18.8 | 16.1
-14 to =05---cccccmcmcecc e e e 65.7 63.9| 66.4| 66.7| 63.4( 63.7| 70.2
-04 to #05-----cecmcccccnc e e e e 17.2 22.0| 20.9| 16.1 17.5} 15.2| 11.3
4+06 to +15--cc-cncccmcccc e e e e e 1.3 1.9 1.0 1.0 1.4 1.2 1.4
+16 to +25-=c----ceccccccemecccaceccccoooaaaaa 0.3 - - 0.4 3.4 0.7 0.5
+26 to +35--=-=c-cececccccicncccncncccancaeaa- 0.1 - - - 0.4 - 0.3
+36 or greater--=~=---=-'--cccccccccccocccccoco- 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 6-11 vears | years | years |years |vears |years
years
Both sexes Percentage distribution
All levelS-----e-ccc-cicccsccncoaonnanaa 100.0 J| 100.C¢ | 100.0 | 100.0 }200.0 |100.0 |100.0

=25 or lesS--=----ccemccccneccmcncee e 0.1 0.1 0.1 - 0.2 0.2 0.1

=24 tO =15-c-c-cccecccccmccncncccicccec s e 5.2 4.2 4,1 6.5 5.1 6.0 4,7

=14 t0 =05---meccceccoccmccccccct e e e 47.6 46,14 44.1| 46,7 | 47,9 | 51,0 50.6

=04 to +05-=c-ccrcrcmcccccc e e e ce e 41.6 44,0 46,3 40.4 ( 40.7 | 38.5| 39.7

406 to +15-=---cecccccccccccccccnccrecccccana- 4,6 5.0 4.8 5.6 5.2 3.4 3.4

+16 to +25-c-ccccsccccccccccccccmecne o c e cnneee 0.6 0.6 2.1 0.6 0.6 0.6 0.9

+26 to +35=----c-cecccmccccccccccmcnnioccnne 0.2 - 0.5 - 0.2 0.1 0.3

+36 or greater----------c--cccccccciocccccanoa- 0.1 - - 0.2 0.1 0.2 0.3

Boys
All levels-==-c--e-ccicccecccnncccian - «| 100.0 {| 100.0} 100.0 | 100.0 {100.0 {100.0 |100.0

-25 or less-=--ce-ceccccecccccercnccieee e - 0.1 0.2 - - - 0.2 0.1

=24 to =15-cs-ceccmccccccmcccccccnn e e o o-- 4,8 3.0 bub 5.8 5.4 5.8 4.7

=14 to =05--cccccccccccccccccccccnecc e e 46.1 44.4 ) 40.2| 45.4 | 49,9 | 48.6 | 48.8

=04 tOo +05-cc-ccccmcciccccmcc e cmeneaee 42,7 45.2 1 48,4 41.7 ) 38,9 | 40.2 ) 41.4

+06 to +15-====c--c-ccmccccccccccncccaanaae 5.2 5.9 6.0 6.2 5.3 bhe2 3.3

+16 t0 +25--cc--cemirmemceei e cecc e e ae 0.6 1.3 - 0.6 0.2 0.6 0.7

+26 t0o +35-<--mcec-e-cmccccccccccomcccocooaa- 0.3 - 1.0 - 0.2 - 0.5

+36 or greater---------cemeccecccaccesemcooooa- 0.2 - - 0.3 0.1 0.4 0.5

Girls
All levelS-----v--=-ccmcmcccecemcmcnaaa- 100.0 }| 100.0 | 100.0 | 100.0 | 100.0 |100.0 |100,0

-25 or lesg---------ccccccccecmcmcommem e 0.1 - 0.7 - 0.5 0.2 -

=24 tOo -15-=-=ce-mcmcccccccccccccccmcocoanee 5.5 5.4 3.8 7.3 4,9 6.1 5.6

=14 to =05-=-emeeccccccccccccccc e e o 49.1 47.7 | 48,21 48.1 | 45.7 | 53.4 ] 51.9

=04 to +05-=c=reeccccrcccccccccctccic e anne 40,5 42.6| 44,1 39.0 | 42,4 36.9 | 37.6

+06 to +15-------m-ccmccceccccccccarcccc oo 4,0 4.1 3.6 4,9 5.1 2.6 3.6

+16 t0o +25==--ccccccccciccccccccc e ceceee 0.6 - 0.2 0.6 1.0 0.6 1.1

+26 to +35-=-ccmcccccccicccccc e cc e e 0.1 - - - 0.2 0.2 -

+36 or gredter------------c-ccccoccducocccao-- 0.1 - - 0.1 0.2 - 0.2

'1American Standard, 1951.
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Table 23. Percentage distribution of children, 6-11 years, by hearing 1levels in decibels re

audiometric zerol

States, 1963-65

for the better ear au 4000 cycles per second according to age and sex: United

Total,

6 7 8 9 10 i1
Sex and hearing levels in decibels yg;it years | years | years | years| years y;ars
Both sexes Percentage distribution

All leselS--ces-ceccceccecoccanacacsonaaa | 100.0 || 100.0{ 100.0| 100.0| 100.0 100.0} 100.0
-25 or leSS-=--~ecesmcmcacoa- o 0.1 - -1 0.2 0.1 0.1 0.3
=24 to =15-seccemmcccaccan-a- LR e LT TEL LR ——- 4.2 3.6 3.3 4.9 4.7 4.7 3.5
=14 to -05---cenccccccaaccan- mememcomccan- .- 48.1 42.6 | 45.5| 48.8( 48.7| 51.5| 52.6
=04 to 05---~=sacaccccccccccccna- memeceeeema- 41.0 45.9 ] 44.6| 40.6] 39.8| 38.6] 35.6
H+0f to +15-cscemaccccacaaaa- Seemcemcnecccononao 5.4 7.1 5.2 4.7 5.0 4.3 6.3
+16 to +25----- S - mmmemaeea 0.7 0.6/ 0.9 0.7 1.1 0.2/ 0.8
+26 to +35-~--- L s meecacmo-- ,mmee-- 0.3 0.2 0.4 0.1 0.3 0.2 0.2
+36 or greater---------- T e L L LR 0.2 - 0.1 - 0.3 0.4 0.7

Boys

All levelgs-=m-com-cccccmcccccmccrcccaaa. 100.0 j( 100.0{ 100.0| 100.0{ 100.0( 100.0| 100.0
-25 or lesS---=wcc-mmcccmmecccccccceccc e 0.0 - - - - 0.2 -
=24 to =15-=-----= mmeeeemeeen- ST Seeemem- 3.7 3.0 1.5 4.8 4.8 5.2 3.3
=14 to -05----=crerccccnnnna- D b 48,1 40.8 | 46.5| 48.7( 51.3( 48.5( 53.7
=04 to 405-c-c---a- e e L L LT Semeeeen 40.7 47.5) 44,4 40.11] 36.9| 39.2] 35.2
+06 +15-ecacaanccnana m———eee- ~————- s—mmeee- 6.1 7.4 6.0 5.2 5.7 6.2 6.0
+16 t0o +75mememcaa c————— ———————— e ~———- 0.7 0.8 0.8 i.1 0.7 0.6
+26 +35mccmacanan memeememecccaa temmemmaa ~- 0.3 0.5 0.6 0.1 0.3 0.4
436 Oor greaters--e-sca--sccsscsacscccmscc-ac-- 0.4 - 0.2 - 0.3 0.3 1.2

Girls

All levels-ewmacmcmcccacaaaan Sesceccan- - | 100.0 } 100.0 | 100.0} 100.0| 100.0}| 100.0| 100.0
=25 Or leSS--s~~emcesmmccmcsccucacacccrnccccan - 0.2 - - 0.3 0.2 - 0.6
=24 to =1l5sc-cmescnnccoca- Semmmcsmcccecccana- - 4.6 4,2 5.1 5.0 4.7 4.3 4.4
14 to =05-=c-cac--- emeeeesesccccmecossosoooos 48.1 44.4 | 44,4 48,9 46.1| 54.7| 50.8
-04 to H05-=e-~ccecmuccccncaccaccnaaaoa s——--- 41.3 44.3 | 44.9| 41.2) 42,8 38.0!1 36.3
406 to #l5-=r-scmccmecccccarcccccmocccnaaaana- - 4.7 6.8 4.5 4.2 L.b 2.2 6.3
416 tO +25--~-~-mecmcasccccccacccammocoononaaa 0.7 0.3 0.9 0.3 1.4 0.4 0.8
426 to +35----~c-c-vcecaca--- LR L LR L 0.2 - 0.2 0.1 0.2 - 0.6
+36 or greaters-e-sssc--coccnoo-a RLLEEEEEE R - 0.2 - - - 0.2 0. 0.2
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Table 24. Percentage distribution of children, 6-11 years, by hearing levels 1in decibels re
audiometric zero! for the better 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;i; years | years |ycars |years | years |years
Both sexes Percentage distribution

All levelg-==--=-cecccccccrcrccccccanan-- 100.0 }} 100.0 { 100.0 | 100,0 ) 100.0 | 100.0 {100.0
=25 or legS--===--cccccmccccmccmcccncncccccnnaa- 0.1 - - 0.2 0.1 0.2 0.1
=24 to =15-ccncmecmncvccnccn e ccc e ec e eae 4,2 1.7 3.7 5.1 4.6 5.3 4.3
~14 £0 =05--=mecmnmoccccccccem e ccccr e 36.6 36.0§ 33.9 ) 38.6 38.5| 36.7} 35.8
04 to +05~---cccmnceccmcmccncnccc e encaen e 4404 46.5| 46.8 | 44.1) 41.9( 44.5( 43.5
+06 tO +15=-cmecrmcamcnccccececcmcccccccncanaas 12,1 13.3¢ 13.1| 10.1r| 11.9 10.9 ] 13.6
+16 tO 4+285--cceccccccccccerccccccrn e e 1.7 1.8 1.9 1.2 1.6 1.6 1.8
+26 t0 +35---ccoccccnccncccice e e e e 0.5 0.6 0.4 0.4 0.7 0.5 0.4
+36 or greater------c-cccccccccccccocnmmcononnn 0.4 0.1 0.2 0.3 0.7 0.3 0.5

Boys

All levelSserm-rccrmmoccvcnicnmc e 100.0 jf 100.0 | 100.0 | 100.0 { 100.0 |{ 100.0 | 100.0
-25 or leSfS-e=--=ccecccenccarcmececccccrennaaao 0.0 - - - - 0.2 0.1
~24 tO =1l5e-ccccccenmeicmcncncccccc e e 3.9 1.6 2.7 4.1 4.8 5.6 4.8
=14 to ~05-==cce--veccmccccccccccccccc e 36.3 35.2) 34,7} 38.9} 39.5| 34.1, 35.7
~04 to +05----wwrecccccccmiccccncmcccnicccceae 44,1 45,11 47,0 43.4} 39.7 4§ 46.9 | 42.3
+06 to +15--mcccccccscccccriomnnccanaaan ~————- 12.5 15.0 ] 12,7 11.2| 12,5 10.1 ] 13.7
416 to +25--eemecccorcowcncacacceoccacencmnen= 1.9 2.2 1.6 1.4 1.9 2.2 1.8
426 tO +35-ermemcencrrnertrncccuncecaecscne——— 0.7 0.7 0.8 0.6 0.9 0.4 0.5
+36 or greatere-------- R L e L EL L P L L LT 0.6 0.2 0.5 0.4 0.7 0.5 1.1

Girls

All levelsm--c--cccocacea. meemmecemecan—= 100,01} 100.0 100.0 | 100.0 } 100.0 } 100.0 | 100.0
<25 or lesSe---mecmcwomanancocoaoao e - 0.1 - - 0.4 9.2 0.1 -
w24 £0 =15-mmmmmun e 4,5 1.8 4.8 6.2 4.3 5.1 4.6
=14 tO =05=--ce-ccoccccccccccccccacccccceaeeae 36.9 36,9 33,1 38,3 ] 37.4 7 39.5] 36.5
=04 to +05-ceciicmmcaccmccccccccccccccmeeeeenee 44,9 48.01 46.61( 44,8 44,1 42,1 43.3
+06 to +15-==cc-mam- B L L L LR L L L LR 11.7 11.5| 13.4 9.1 1:1,3| 11.7| 13.0
416 t0o +25----cccoccecmcecccccnccm e e ceeaa- 1.5 1.3 2.1 1.0 1.4 1.0 2.1
426 £0 435==cmcmmeommcceccmecmmmemceecmme———a- 0.3 0.5 - 0.1{ 0.6 0.5 0.4
+36 or greater--------eceeccccmcececccccncoonaan 0.1 - - 0.1 0.7 - 0.1l
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Table 25. Percentage distribution of children,

audiometric zerol

States, 1963-65

6-11 years,

by hearing

levels in decibels re
for the better ear at 8000 cycles per second according to age and sex: United

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

All levelS==-c-ccecocacccmcrcccnccananax 100.0 || 100.0 [100.0 | 100.0 | 100.0) 100.0 | 100.0
=25 or lesS=-=reecccccccnccccreccccccccccanaa- 0.3 0.1 0.1 0.6 0.3 0.3 0.3
=24 to -15-=e-~emc-c-ceccccccccccccnccccocaaan 10.5 7.5 8.9 | 11.0| 13.3| 10.1]| 12.3
-14 to -05-~-t----mccorccccccccc e e e 50.5 46.8 | 47.7 | 52.3| 50.2 | 54.6| 52.3
=04 to 405---=~=--cccmccaccccccccccccccnceeane 30.7 35.1 7 36.2( 27.5( 28.5| 28.5| 27.2
+06 to +l5-==ee-cccccmcoccccccccccccccnccoaaaa 5.9 7.1 5.2 7.5 5.3 4.7 6.1
+16 to +25-==-==re-cccccnccccccnorccncecaceaa- 1.5 2.5 1.3 0.9 1.8 1.1 1.1
+26 to +35-=----ccccccemreccccccneroes eneeeae 0.3 0.7 0.4 0.2 0.1 0.1 0.1
+36 or greater----------se--c-c-cecccocococo--- 0.3 0.2 0.2 - 0.5 0.6 0.2

Boys

All levelsS-=--==-cccccccccrcccoccnaaaaa-a- 100.0 100.0 | 100.0 | 100.0 | 100.¢ § 100.0 | 100.0
=25 or less-e=-==evecccccccccicccccncccccanoaan 0.2 - 0.1 0.6 0.3 0.2 0.1
=24 to -15---=-----crecccmcccccromec e 10.0 7.2 8.7 8.7 13.5) 10.2} 12.0
-14 to =05---=-ececccrrcccmcccrcnnccncecnaaa-- 49.5 41.6 1 48.8 | 52.1| 49.8) 54.1| 50.7
~04 to +05w----m-comccemmccc e a e ~- 31.4 39.1 | 34.3 | 28.3| 29.7| 28.1| 28.3
+06 to +15~--=-=--c--cecccrcctcccccc e 6.8 9.1 6.6 8.9 3.9 5.2 6.8
416 £O +25-mmcmmecmmmecmeerscmeemceee———eee—ae 1.2 1.7 | 0.3 1.3 2.0 1.1 1.0
+26 tO +35-=--ccccccicccccerccmcccccccccaaaas - 0.4 0.9 0.8 0.1 0.2 0.1 0.2
+36 or greater---------c-c-e-cccccmccenmccaoaa- 0.5 0.4 0.4 - 0.6 1.0 0.9

Girls

All levels: -=--c-ccmreccccccccccccnnaeaa- 100.0 |} 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
-25 or less-w--=c--cecerccccccccccccc e eeeee 0.3 0.2 - 0.7 0.3 0.4 0.4
=24 £o =15--me-eemememmcomccccccccmcc e ceeeae 11.0 7.8 9.0 | 13.4( 13.1| 10.0{ 13.0
=14 to =05-------ccmcmmcccmc e eo 51.6 52.2 [ 46.7 | 52.6( 50.5| 55.1| 52.5
-04 to +05-=recemccccereccccccnccnccncccncanaa 30.0 31.0 { 38.1 | 26.6( 27.3( 28.9| 27.4
+06 to 5.1 5.0 3.8 6.0 6.7 4,2 5.0
+16 to 1.8 3.3 2.4 0.5 1.7 1.1 1.4
+26 to 0.1 0.5 - 0.2 - - -
+36 or 0.1 L - - -} 0.4l o0.3] 0.3

ERIC
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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 Total, 6 7 8 9 10 11
re audiomecric zero! years years | years | years | years | years | years
Boys Number of children in thousands
All levelg~-----weeeerconccconnonacocaaa- 12,081 | 2,082 (2,074 {2,226} 2,012 1,963 | 1,92%
~25 or less---~-recceccccrcerecccecaanccnaaoan 8 - 4 - - 4 -
=24 to =15-----s-memesuccmccccccmcccnconoooo- 1,025 93 .28 170 203 208 223
=14 to =05-=-c-cccccrccmcemriccccr e maaa e 8,4231] 1,394 1,360 1,410 | 1,438 1,413} 1,408
-04 to +05---~==--cccecccccccccccneononcoanaa- 2,393 541 546 381 337 322 266
B T 164 49 19 48 18 12 18
+16 51 5 17 13 16 - -
+26 17 - - 4 - 4 9
+36 - - - - - - -
Girls
All levels--c-cmccccmcccmcccnccancnanoo- 11,703 | 2,016 | 2,010 { 1,960 | 1,945| 1,904 | 1,868
15 - 2 3 3 2 5
1,138 123 144 195 181 276 219
8,303 1,374)1,368 1,426 1,397} 1,386 | 1,352
2,066 501 466 298 319 224 258
123 18 27 27 23 3 25
51 - 3 11 15 13 9
3 - - - 3 - -
+36 or greater---------e-e--e-c-c-cocccooo-co- 4 - - - 4 - -
Boys Percentage distribution
All levels---evc-cccccrcan- T L L 100.0 || 100.0 | 106.0 | 100.0 | 100.0 | 100.0 | 100.0
=25 Or lesSe-re—c—ccccccmmmccccmecccammmmannn= 0.1 -1 0.2 - -l 0.2 -
=24 to =15---=e-cmcccccccmmcconmiacrevaaraaaa- 8.5 4,5 6.2 8.4} 10.1| 10.6| 1l.6
-14 to -05------- G L L L P L P LT LT el 69.7 66,9 | 65.5| 69.6) 7L.5| 72.0 ) 73,2
-04 to +05-==c-cc-ceccccmcmcccnnccnnccmean - 19.8 26.0 ] 26.4| 18.8) 16.7] 16.4 | 13.8
+06 to +15==-=-=c-cc-- R L L L L L L e 1.4 2.4 0.9 2.3 0.9 0.6 0.9
+16 to +25=~=eececccemceconaaa-~ ——————- N 0.4 n.2 0.8 0.7 0.8 - -
+26 to +35------ e L L L T e e 0.1 - 0.2 - 0.2 0.5
+36 or greater------- - memecceecmcaoa= -- - - - - - - -
Girls
All levels==--ceccccccccncccciccccanna-- 100.0{ 100.0 | 100.0 {100,0 | 100.0{ 100.0 | 100.0
-25 or lesg-====e-cecccccccncoa--- e 0.1 - 0.1 0.2 0.1 0.1 0.2
=24 to =15--e=-n-- ecmmeea- L L L L LTy 9.7 6,1 7.1 9.9 9.3] 14.6 ] 11.7
-14 to 71.0 68,2 | 68,0 72,8 | 71,8 72.8) 72,4
~04 to - 17.7 24,8 23.2| 15,2 16.4} 11.7} 13.8
+06 to 1.1 0.9 1.4 1.4 1.2 0.1 1.4
+16 to 0.4 - 0.2 0.5 0.8 0.7 0.5
+26 to 0.0 - - - 0.2 - -
+36 or greater-------- em—m——- mmemcceeen ————— 0.0 - - - 3.2 - -
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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 tonal f1 equency yg;i‘é ' yegrs yeers yegrs yezrs y]égrs y]éx]a-lrs
5&535_235 Hearing levels

250 cps=-=--=-- e B -8.7| -6.2| -7.3| -8.8| -9.6| -10,1| -10.7
500 cps-===r=n= e -7.8| -5.6| -6.4| -7.7| -8.5| -9,1| -9.¢
1000 cps=smnmn=-= —————— cmmmmmmmmmem—meeaan -6.8 || -5.5| -6.0| -6.3| -7.3| -7.7| -8.2
2000 cps-=---=-= S — mmmmmcmcmcimecmmaeas - -7.6 . -5.9| -7.4{ -7.9] -8.2| -7.9| -8.4
3000 cps---==--= S S - 3.4 || =2.4] -2.6, <3.5{ -3.80 -4.1[ -3,9
4000 cps-=-----= S S e - 3.3 -2.4) -2,7| -3.4| -4.1| -3.8]| -4.2
6000 cps-=---- —————- Sy S -0.5| +0.1{ +0.4| -0.6| -1,7| -0.4| -0.8
8000 cps----==-- Ly S “4,1| -2.5| -3.3) -4.0| -5.0] -4.6| -4.7
Speech” e mmemecemm oo -7.3 -5.6 ! -6.4| -7.3| -7.8| -8.1| -8.6

Left Ear
250 €pg=s-cemmmm=nc R I - -8.3 || -6.1| -7.1| -8.2| -8.8| -9.6| -9.7
500 CpS=mmmmmnmmmnu cmmmmmmme——a- ———— -7.5| -5.6] -6.3| -7.6| -8.0| -8.5| -9.1
1800 CpS-==mmmcmmmcmc oo ccicmccmcmcecmeeen -6.51 -5.2| -5.5{ -6.3{ -7.2( -7.3] -7.7
2000 CPS=--m=smmmcmmmmmmcm o cmmmcmmme—eoe -7.1 -6.2] -6.4| -7.2| -7.7| -7.6| -7.8
3000 CPS-mmmmemommmenmmmmemmemeammmme—m—mcmee 3.1 -2.4| -2.3| -2.9| -3.6| -3.9| -3.3
4000 CpS===cs-mcmmccommmcmccommmommmcmmmam—es -2.9 -2,0| -2.3| -2.&| -3.3| -3.4| -3.3
6000 CpS=---emmcmcu-n- s 4.6 || +0.2] +0.5| 40,1} 40.5] +0.5| +l.4
8000 CPS=---=s-smccmmcmecmtooicmmmcccmee—maan -3.6 || -1.8| -3.3| -3.7| -4.3| -5.2| -4.2
SPeECh am o oo o oo cmecmeee e -6.9 | -5.7| -6.1| -6.7| -7.5| -7.6] -8.1

Better Ear
250 cp§e===w=m=n= m————- N T T -10.2 -7.8| -8.7°|-10.2|-17.1] -11.5] -11.9
500 cps=--=sm===- e S -9.2 || -7.3{ -7.6 | -9.3| -1u.0| -10.5 | -11.2
1000 cps=-v-cmccmmmccann S S -8.2 -7.0( -7.2| -7.8| -8.9| -9.2(-10.0
2000 cpses-=---o--- S -9.3 -8.1) -8.8| -9.4)-10.1| -9.6| -9.9
3000 cps-=e=----- Sy N w-!| -s.2ll -4.6! -4.1] -5.2| -5.8{ -5.7| -5.6
4000 cps===---= cmem—ee R -5.3 “4.1| -4.7| -5.5| -5.9| -5.6[ -6.0
6000 cps=-=-===== —————— S ey -3.1 -2.6 | -2.8| -3.5| -3.8| -3.0! -3.1
8000 cps=----= T T ISR ST P .- -6.7 4,7 -6.41 -6.9| -7.6| -7.7] -7.2
Speech®=m-ccmccommucmcmomccme e eceaaeea- ---| -8.8 7.4 -7.6; -8.7) ~9.7] -9.8]-10.4

E l{l{c ‘American
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Table 28,

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

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

1

3000, 4000,

for the right, left, and better

6000, and 8000 cycles per

ota
Right ear Hearing levels .
250 CpSe===-cc=cccccmcnieceececccoracan-oa .- -7.9 -5.9 -6.8 -8.3 «7.9| =9.0 -9.9
500 cpS-=e==cr=ecomme-- R -7.7 -5.5| -6.6 | =-8.1| =-7.6( =-9.2| -9.3
1000 cps -==--v=cceomnc-- R ~6.8 -5.4| -6,2| -6.8{ -6.2| -8.1| -8.3
2000 cpS=m==cmememsmccccomennmcceccacamn————— 7.7 -7.,0| -7,0} ~7.9{ -7.9{ -8.4! -8.3
3000 cps--=-=c=c=cceeo- T L LE EE L DL LR P -3.8 -3.7 | =3.1 -4,0 3,2 -s.5| «4.3
4000 cpS--===--=-cmecco-mencmmmcaonenen LT -3.5 -2,7} -3,4] -3.6{ -3,3| -4.0| -3.8
6000 CpS= +e===vemco-cccomemccccccocanan m—————— -0.6 +0.1{ +0.2| -1,2{ -0.3| -1.7! -0.9
8000 cpsS-w==voc=cccoana- memememeemeeea mm———-- -4.,3 -4,0 =2,6] -4.9| =-4,2| -5.1| 5.4
Speech® e cemcmmom oo e eeeeeee -7.3| --5.9| -6.7| -7.6| -7.3| -8.4| -8.5
left ear
250 CpS==s==---seccccmccmccmccccocccnonanoeon -7.6 -6,2 | -6,7| -7.1| -7.6| -8.6;} -8.9
500 CpS===m==-eccce-cmmcccceccccmcemnme e -7.6|| --6.2 | -6,5| -8.0} -7.6] -9.,2} -8.9
1000 cpS===-v=====-= L et L L L P L b -7.0 -5.6 | -6,0| -7.2| -6,7| -8,2| -8.3
2000 cpS-=~-c--seccomeccmcmemecmn e ceena-- -7.7 -6.71 -6.9| -8.0: -7.,91 -8,3| -8.8&
3000 cps-========u- emmmcmemmem——e cemceecma-- -3.7 -2,9| -2,9| -4.1| =3.3| -4.2| -4.4
4000 CPS-==m=smmmmcmmnmemmmmmemmmeeemmmee——- 3.0 -2.7] -2.4| -3.0| -2.7] -4.1] -2.9
6000 CPS=m==m=m===maccmmmceo—mc=mnccceo—ce-oe= -0.1 -0.3 | +0.9| -1.2| +0,2| +0.2| +0.2
8000 cps--===c=v-e- B L L P P L P m--- ~4.4 -3.1| -3.,6| -5.7| =5.0| -4.7| =-5.0
SpeechZeecmcm o cccmrmcee e -7.3 -6.2| -6.3| -7.5| -7.4| -8.4] -8.5
Better ear
250 cpS-----===cmeccomccemcmmceciecmccnmen- . -9.5 -7.7| -8.3}-10.1{ =9,6| -10.8| -11.2
500 cpS---=---==ccccccnomcononn L -9.3 -7.6| -8,0] -9.9{ -9.4)-11,1 -10.8
1000 cpS====veeececmcc-cecacaccacccecccccoacana- ~8.5 -7.2 -7.8 -8.6 -8.3 -9,8| -10,3
2000 cpS-c=-=sc=meacecemsceccmcncacemeneoa- -- -9.7 -8.7| -8.8| -9.8| -10,1}{-10.4} -10.5
3000 cpS--=----=-cm-mccccmmcccccaccemenm——a- -5.8 -5.5| -5.3j -5.91 -5.2| -6.4) -6,2
4000 CpS=======mcecccmceccecccccccecmccocnnnann =5.5 -4.8| -4.9| -5.71 <5.2| -6.4| =-5.9
6000 CpSem===cemcmcmmmcccmmcmcmccacancaanana- -3.4 -3,0| -2,7| -4.0! =-3.5| -4.,0f =-3.4
8000 cps==-=-==-- B L L EE LT L PR P -7.1 -6.6 | =5,9{ -7.9| -7.4| -7.5| -7.8
SpeechZ-cccmcmcaanaan B e LT T TP Y P -9.1 -7.8| -8.0] -9.3| -9.2|-10.6] -10.7
lpmerican Standard, 1951. 2Aver5ge gf levels at 500, 1000, and 2000 cps.
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APPENDIX |

RECORDING FORM

HEALTH EXAMINATION SURVEY—II

AUDIOMETRY CARDOS
IDIOMETER 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
- 3 —
4000: R L (12-13) 4000: Rl L
v
— A
1000: R L L (16-19) 1000: R L
b 2l —
6000: R I L (20-23) 6000: R I L
v
—_—2 e
500: R L (24-27) 500: R | I L
< —
2000: R | L (28-31) 2000: R | { L
v R
— —_ <
250: R | | L (32-38) 250: R l I l L
< ‘ —
4000: R L (96-39) 4000: R l j L
‘j‘
— e
8000 RI l L (40-43) 8000: R l L
b ey -
3000: R L (34-47) 3000: R L

{ONDITIONS AFFECTING TEST RESILTS: (Cheok)

@ ] 1 None

[:] 2 Conditions affocting test results
D Cold at present

O ear discharge

O

ERIC

D Equ.pment defective®

O cold within past week

D Earache within past week

O sehavior*

O otrers

ecify

AUDIO.
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APPENDIX I

STATISTICAL NOTES

The Survey Dasign

Tiie sample design for tne :rcond 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 fo1 use in Cycle II of the Health Examination
Survey. The average size of each Cycle 1I stratum was
4.5 millicn persons and all fell between the limits of
3.5 and 5.5 million. Grouping into 40 strata was done
in a way that maximized homogeneity of the PSU's in-
cluded in each stratum, narticularly with regard to de-
gre- of urbanization, geographic proximity, and degree
of iadustrialization. The 40 strata were classified into
four broad geographic regions (each with 10 strata) of
approximately equal population and cross-~classificed 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 withnoincrease to 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 selectior. technique was used in
which the probability of selection of a particular PSU
was proportional te its 1960 population. In the con-
trolled selection an attempt was also made to maxi-

mize the spread of the PSU‘s among the States. While
not every oneof the 64 cells in the 4x 4 x4 grid contrib-
utes a PSU to the sample of 40 2SU'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 targe: age group Cycle
If. 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). Allofthe children
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 cf 269. The
EC to be excluded for this reason from the SC Iroup
were determined by systematic subsampling,

The total sample included 7,417 childreninihe 6-11
year age group with approximately 1,000 in each i 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 rneasurement processes
themselves are inexact even though standardized and
controlled.

The first report on Cycle I1* 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
noninztituticnal population of the IUnited States. The

a2
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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 testi~g of hearing
are outlined in an earlier section of this . cport.

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 {igures by coior 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 populationsize
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 into the sample.

53

The adjustment upward for nonresponseisintended
to minimize the impact of nonresponse on final esti-
mates by imputing to nonrespondents the characteristics
of "similar" respondents. Here "similar" 1espondents
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. non. istitutional population
as of August 1, 1964 (approximate midsurvey point) by
color and sex for each siugle 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 that the 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,

ERIC

Table I, Missing hearing test data, by age of examinee: Health Examination Survey, 1963-65
e 6 7 8 9 10
examinees 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)-=-mmm=m=m=m=-mmmemmm oo aa 1,758 IL 748 | 642 I 168 l 81{ 67 I 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
2NNQ 3,054 4 1,352 1,185 274 114 75 54
0 105 65 23 9 2 4 2
0 517 269 119 62 24 26 L
0 3,045l 1,348 ) 1,180 271 111 79 L6
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For each of the examined children not given the
hearing test, a respondent of the same ave-sex-race
group was selected at random and his ‘st 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 thr 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 1
that the high proportion of missing data at 3000 and 8000
cycles for the 6- and 7-year-old children is so large
that national estimates based on them for thesetwo age
groups would be 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 Crror

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 sampiing errors, The samplingerror
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 tyre of the Health Examination Surveyis difficult
for at least three reasons: (1) measurement error and
"pure' sampling error are confounded in the data—itis
not easy to find a procedure which will either com-
pletely include both or treatone ortheother separately,
(2) the survey designand 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 smailor 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 esrtimates have been prepared by a 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 intevval
estimate for any statistic may be considered the range
within one standard error of thetabulated statistic, with
68-percent confide 'ce; or the range within two 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 + S )12 where S,and S are the sam-
pling errors respectlvely, 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 small that the sampling
error may be several times as great as the statistic
itself. Obviously in such instances the statistic has no
meaning in itself except to indicate that the true
quentity 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 I1. 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 5 25
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

[ejoNe]
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APPENDIX 1l

STANDARDS FOR REFERENCE (AUDIOMETRIC) ZERO

The sound pressure standards for "normal"’ audi-
tory threshold—the 1951 American Standards Associa-
tion audiometric 2zero—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 'norinal" 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 Eleciric 705-A earphone to five other types of
earphones.

‘The threshold standardsinterms 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 the face of the moving diaphragm
to the plane of the cushion is held constant; and that the
earphone is held against the ear with a constant coupling

force.'™! [hey 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 hy the International Organization for Standard-
ization (1S0),*92¢ is now under consideration to replace
the differing 1951 American and the 1954 British
Standards.?® 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 journals and other technical publications
starting January 1, 1965, the comparison of them with
the 1951 American Standard on the 705-4 earphones
and the TDEH-39 earphones used in this survey is 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 © 5 dBin accordance
with the ISO method © i .djon. The TDH-39
thresholds are rets .d in the :.rm used to convert
the findings frov. svey to decibelsre 0.0002 dyne
per sq'e- -.entim ., as shown in the section "Com-
parisc . ./ith Findings From Other Studies."

Table III. Comparison of 1951 American Standard and the recommended ISO Standard for reference
zero
1951 American Standard
. | Recommended IS0
for reference zero of: Standard for
Frequency reference zero
WE-705-A TDH-39 of WE-705-A
earphones! | earphcnes! earphones!
Decibels re 0.0002 dyre nex square cm.
250 39.6 38.7 24,5
500 25.0 24,4 11.0
1000 16.5 17.4 6.5
2000 o17.0 19,1 8.5
3000 ~16.0 17.0 7.5
4000 ,13.0 13.6 9.0
6000 “17.5 23.0 8.0
8000 20.9 21.8 9.5

lon 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

2Estimated.

¥ U. 5. GOVERNMENT PRINTING OFFICE — 1070 = 306-240 P. 0. 17

fferent countries, available from the National Bureau .of Standards. B

e de
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Se.ies 1.
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Series 4.
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Series 14.

Series 12.

Series 13.

Series 14.

Series 20.

Ceries 21.

Series 22.

QUTLINE OF REPORT SERIES FOR VITAL AND HEALTH STATISTICS
Public Health Service Pubiication No. 1000

Programs and collection procedu)jes.—chorts 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 undes~tanding the data.

Data evaluation and methods reseavch.,—Studies of new statistical methodology including: experi-
mental tests of new survey methods, studies of vital statistics collection methods, new analytical
chniques, objective evaluations of reliability of collected data, contributions to statistical theory.

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

Documents and committee reports.—Final reports of major committees concerned with vital and
health statistics, and documents such as recommended model vital registration laws and revised birth
anu 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 . a collected
in a continuing national household interview survey.

Data from the Health Examination Survey.—Data from direct examination, testing, and measure-
nient of national samples of the populatior provide the basis for two types of reports: (1) estimates
of the medically defined prevalence of specific diseases in the United States and ti.= distriburicas of
the population with respect to physical, physiological, and psychological characteristics; and (2)
analysis of relationships amonc the various measurements without reference to an explicit finite
univcrse 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 service.. 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 heolth vesources: manpower and facilities, —Statistics on the numbers, geographic distri-
hdtion, and characteristics of health resources including physicians, dentists, nurses, other health
manpower occupations, hospitals, nursing homes, and outpatientand other inpatient facilitics.

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

Data from the National Natality and Mortality Surveys.—Statistics on characteristics of births and
deatns 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, ¢tc. ‘

IFor a list oftitles 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 56



