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‘

THIS REPORT CONTAIhk estimates of hearing levels for children 6-
11 years of age in the United States as determined in the second cycle 
of the Health’Examination SuYvey, conducted in 1963-65. A probability 
sample of 7,417childYen were selected to Yepvesent the 24 m illion chil
dren 6-11 yeavs of age in the noninstitutional p~pulution of the United 
States. Out of the 7,417 children selected in the sample, 7,119 OY 96 
percent weYe examined. 

Hearing thveshold levels for the right cay and left eaY of each child ex
amined weYe detemnined individually by aiv conduction with standard 
pure- tone audiometers at eight frequencies-250,500, 1000, 2000, 3000, 
4000, 6000, and 8000 cycles per second. Testing was done under caYe
fully crntrolled conditions, with respect to equipment and acoustical en
vivonment, by tvained technicians in an acoustically treated Yoom in the 
specially conskucted trailer in the mobile examining centev. 

The Yepovt gives findings by age and sex fov the Yight ear, left eaY, and 
better eaY at each of the test jkequencies, as well as pYesenting esti
mates of heaving levels fov speech, These findings aYe the first to be 
made available fYom a nationwide pyobability sample of children in the 
United States. 

Comparison of thefindings from thepyesent study with thosefvom some 
of the pYevious lavge-scale hearing surveys, such as the 1935-36 Na
tional Health Survey and the Pittsbuvgh SUYVQ~S, aYe included. 

Heaving threshold levels aYe expresssd in tevms of the 1951 American 
StundavdsAssociation% audiometriczero, as they weYefor the National 
Health Examination Suvvey among adults in 1960-62, but the Intevna
tional Organization for Standavdizationls 1964 IS0 recommendation fov 
standavd Yeference zwo is also shown. 

SYMBOLS 

Data not available ________________________ __-

Category not applicable------------------- . . . 

Quantity zero ______________________ _-__-_ -

Quantity more than 0 but less than 0.05:--- 0.0 

Figure does not meet standards of 
reliability or precision------------------ * 
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HEARING LEVELS OF CHILDREN 

BY AGE AND SEX 


Jean Roberts and Paul Huber, Division 

INTRODUCTION 

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

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

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

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

of Health Examhtation Statistics 

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

The Health Examination Survey is conducted 
as a series of separate programs referred to as 
“cycles.” Each cycle is limited to some specific 
segment of the U.S. population. In the first cycle 
data were obtained on the prevalence of certain 
chronic diseases and on the distribution of various 
measures and other characteristics in a defined 
adult population, as previously described.273 

The second program or cycle, on which this 
report is based, required the selection and ex
amination of a probability sample of the non-
institutionalized children 6-11 years of age in 
the United States. The examination focused pri
marily on health factors related to growth and 
development. It included an examination by a 
pediatrician and by a dentist, tests administered 
by a psychologist, and a variety of tests and 
measurements by a technician. A description of 
the survey plan, sample design, examinationcon
tent, and operation of the survey is containedin a 
previous report. 4 

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

bring his single visit, each child was given 
a standardized examination by the examining 
team in the mobile units specially designed for 
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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 demographic and socio
economic data on household members as well as 
medical history, behavioral, and related data on 
the child to be examined. Ancillary data for the 
child on grade placement, teacher’s rating of his 
behavior and adjustment, and health problems 
known to the teacher were requested from. the 
school. For verification of the child’s age and 
information related to the child at birth, birth 
certificates were obtained. 

Policies for the testing of hearing and the 
related examination of the ears, nose, and throat 
were provided through the Subcommittee on Hear
ing in Children of the Committee onConservation 
of Hearing of the American Academy of Ophthal
mology and Otolaryngology, of which Dr. Raymond 
E. Jordan is Chairman. Members of the subcom
mittee also made on-site visits to review the on-
going hearing examination. Facilities for the test
ing of hearing, training of technicians in testing 
and in instrument calibration, and for acoustical 
surveys were made available through this group. 
Dr. Eldon L. Eagles, Executive Director of the 
Subcommittee, served as principal consultant in 
the hearing aspects of the survey. Specific guid
ance on audiometric testing and the training of the 
technicians in this testing was given by Dr. Leo 
Doerfler of the University of Pittsburgh. Instru
ment calibration, background noise level surveys, 
and specific guidance on environmental control 
aspects of hearing testing was provided by Mr. 
Kenneth Stewart through his acoustics laboratory 
at the University of Pittsburgh. Special training in 
performing the ear examination was also given the 
survey staff pediatricians. 

HEARING LEVEL MEASUREMENT 
AND RELATED EXAMINATION 

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

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

Hearing threshold level, as used in this re-
port, is the lowest intensity of a pure tone pro
duced in the audiometer earphone that is reported 
as just audible to the ear of the examinee being 
tested in the specified number of trials, The 
standard audiometers used in the survey were 
calibrated in accordance with the 1951 American 
Standards Association specifications.5 Hence the 
zero sound intensity level on the dial of these 
instruments corresponds to the threshold of hear
ing for “normal” 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 a different 
sound pressure level for each test frequency. 
Measurement of hearing level could be made in 
5-decibel steps from 100 decibels above to 10 
decibels below this audiometric zero point. Since 
the hearing of children is substantially more 
sensitive than that of the adults tested in Cycle 
I of the Health Examination Survey, the audiom
eters were modified by the insertion of a 30-
decibel attenuator so that testing could be done 
to as low as 40 decibels below audiometeric zero 
in a stable part of the range of the instrument. 
This made a corresponding reduction in the upper 
limit that was possible. The value of the attenu
ator was later subtracted to obtain the actuai 
readings. The reading in decibels re audiometric 
zero is 20 times the logarithm to the base 10 
of the ratio of the sound pressure at the indi
vidual’s threshold of audibility (zero sensation 
level) to the reference soundpressure established 
for audiometers (audiometric zero). Both sound 
pressures in this ratio are frequently expressed 
in decibels re 0.0002 dyne per square centimeter. 
Findings from the survey are presented in terms 
of the 1951 American Standard as they were for 
the adult Health Examination Survey in 1960-62. 
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The basis for converting these findings to those 
in terms of the 1964 standard reference zero 
recommended by the International Organization 
for Standardization and now ‘under consideration 
for adoption is given in appendix III. 

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

Ggure I. 	 Testing hearing of children in Cycle II of 
the Health Examination Survey. 

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

The power on the instrument was on for at 
least 10 minutes prior to the test. The4000 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 IO decibels below the previous stimulus 
intensity and presented for about 5 seconds. The 
level of the tone was dropped in lo-decibel steps 
in this manner until no response was obtained. 
Then the intensity was raised 5 decibels. If a 
response was obtained, the intensity was reduced 
10 decibels. If no response there, the intensity 
was raised 5 decibels. The threshold recorded 
was the lowest dial reading at which 50 percent 
or more responses were obtained, 2 out of 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, and3000. 
Testing of the ears was alternated starting with 
the right ear for children with even numbered 
records and with the left ear for children with odd 
case numbers (appendix I). 

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

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



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

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

Acoustical Environment 

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

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

veys conducted under normal test conditions 
periodically throughout the cycle. Sound pressure 
levels were measured both inside and outside the 
test area with and without the air-conditioning 
equipment on and under other conditions of ex
cess noise. When compared with the American 
Standards Association’s maximum allowable 
sound pressure levels for no masking of the test 
signals above audiometric zero,6 the findings 
(shown in table A) indicate that under normal 
conditions with the air-conditioning equipment 
on, the rooms would have provided sufficient 
attenuation of ambient noise for testing to at 
least 20 decibels below audiometric zero at all 
test frequencies. The lowest hearing level for 
which there would be no masking ranged from 22 
decibels below audiometric zero at 250 cycles 
per second to 28-35 decibels below at 500-2000 
cycles and 40 decibels or more below from3000-
8000 cycles. Hence, for all practical purposes 
only at the 250 cycles frequency could masking 
due to extraneous noise have produced an ele-

Table A. Acoustical survey1 of the noise .evels2 in the test room used, for audiometry
in the Health Examination Survey, 1963-65 

Audiometric 
testFrequency band (cps) frequency 
(cps) 

Total------------

liii 
250 
500 
750 

1,000
1,500 
2,000 
3,000
4,000
6,000
8,000 

Maximum allowable 
sound pressure
for no masking

above audiometric 
zero from 1951 

American Standard 
(dB)l 

-

Sound pressure
level (dB)

inside test room 
Instrument 

noise I 

(dB) 	 All air All air 
condi- condi
tioning tioning

off on 

40-50 61-66 
28 38-40 
12 17-18 
11 12 

10-11 11 

11 12 12 

12 12 12 

12 12 13 
L 

'September 19, 1963,at Poughkeepsie, New York. 
'Sound pressures in decibels re 0.0002dyneper cm2 . 
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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 degree of masking from external 
noise, indicating that the acoustical environment 
was adequate for testing to these low levels. 

Audiometer Calibration and Other Aspects 

of Quality Control 

The audiometers used in this survey to 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 which cover the major portion of the 
auditory range, and with a manual device for in
terrupting the tone. 

The audiometers were modified and cali
brated at the acoustics laboratory of the Uni
versity of Pittsburgh to furnish readings in terms 
of hearing levels in decibels on the National 
Bureau of Standards’ 9-A calibrating coupler 
relative to the 1951 American Standards Associ
ation’s audiometric zero at frequencies of 125, 
250, 500, 750, 1000, 1500, 2000, 3000, 4000, 
6000, and 8000 cycles per second. This audio-
metric zero (American Standard, 1951) for air-
conduction testing is based on findings from the 
clinical followup to the 1935-36 National Health 
Survey for that subgroup of 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
ceed a total variation of 15 or 20 decibels on the 
eight tones from 64 to 8192 cps.7,a 

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

During the cycle, each audiometer was re-
turned to the acoustics laboratory at the Uni
versity of Pittsburgh for recalibration after each 
of the 40 stands (locations) of the examinations 
and also on the few occasions when monitoring 
and calibration indicated that the instrument was 
not functioning adequately. Laboratory calibration 
procedures routinely included tests to determine 
whether the instruments were within the following 
American Standards Association Specifications 
(table B): .i 

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

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

3. 	 The 5-decibel intervals between succes
sive hearing level readings being not less 
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 t 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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In the field, audiometers were checked by the 
technician twice each day-once in the morning 
after the lo-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 the acoustics laboratory for review. The 
acoustics laboratory also calibrated the field 
testing equipment periodically. 

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

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

Table B. Typical audiometer calibration results for Audiometer - No. 3566 

T 
Intensit 

error (dB J 2 
Second harmonic r

!-

Attenuator4 
below 

fundamental 
ActualInstrument 

(cps) 
frequency frequent: ’ T-4 

frequence of 
(dB13

(cps)i Red Gray -I-
Expected Actual 

phone phone Gray 
range interval 

phone 

254--- -0.3 -0.5 35+ 35+ 95-100 
509--- -1.7 -1.8 35+ 35-t 90-95 

1012--- -0.7 -0.4 35f 35-l-
1986--- -2.8 -2.7 31.0 31.0 !Ei 
3991--- -2.3 -2.2 35+ 35-F 75180 
3987--- Cl.6 +1.7 35-t 35+ 70-75 
5999--- -0.2 +0.8 35+ 35+ 65-70 
7926--- +0.3 +0.6 35+ 35-F 60-65 

55-60 

50-55 


Actual attenuation of 30 dB pad = 29.2 dB 45-50 

40-45 


Linesvoltage variation: 105-125 = 0.5 dB 
(ASA tolerance is 2 dB) Et 

25-30 

Overshoot and undershoot within ASA tolerance limits of+ldB 20-25 


15-20 

Onset time within ASA tolerance limits of .l to .5 sec. 10-15 


5-10 
Decay time within ASA tolerance limits from 20 dB or more O-5 

within .5 sec. -5-o 
-lO--5 

‘ASA frequency tolerance t 5 percent. 
‘ASA intensity tolerance at 250-2000 cps is +4 dB, at 3000++5 dB. Obtained at 

hearing level dial readings of 60 dB. 
a,ASA second harmonic tolerance is 25 dB at 500, 1000, 2000, and 4000 cps. 
‘ASA tolerance +_1.5 dB. 
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FINDINGS 


Patterns in Hearing Thresholds 

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

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

Hearing thresholds for the right and left ear 
of a particular individual tended to be the same 

DECIBELS RE AUDIOMETRIC ZERO ’ 

-is-

Figure 2. Selected percentiles from the distribution 
of hearing threshold levels for the better ear of 
children 6-11 years, at each test frequency, United 
States. 

250 

0 25 50 75 I 

PERCENT OF EXAMINEES 

Figure 3. Percent of children 6-11 years with dif
ference in hearing levels between both ears of 5 
decibels or less, Health Examination Survey. 

RIGHT POORER THAN LEFT LEFT POORER THAN RIGHT 

8 003 

6 000 

s 4 000 

8 

ii 

B 3 000 


8 2000 

d 
zi 

IO00 

500 

250 

40 20 0 20 40 

PERCENT OF EXAMINEES 

Figure 4. Percent of cnlldren 6-11 years with hearing 
levels in the two ears differing by more than 5 
decibels, Health Examination Survey. 
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DECIBELS RE AUDIOMETRIC ZERO’ 

Figure 5. Percent distribution of children 6-11 years, by .hearing levels for the better ear at each test fre
quency, United States. 
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for most children. The extent of this right-left 
ear agreement was found to diminish somewhat 
with the increase in frequency. The highest level 
of agreement was found at 250 and 500 cycles 
where for about 88 percent of the children there 
was no more than 5 decibels difference in test 
results. The lowest level was at 6000 cycles 
where for 67 percent of the children there were 
similar hearing thresholds in the right and left 
ear {fig. 3). 

Where the two ears differ in hearing sensi
tivity, at most frequencies neither ear is foundto 
be consistently more or less 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 for this is not evident, 
but practice effect during the testing can be ruled 
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 the lower 
frequencies as shown in figure 5 and table 1. 

Age and Sex Differences 

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

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

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

Estimated Hearing Levels for Speech 

Speech-reception thresholds were not meas
ured in the survey examination. However, a fre
quently used estimate of them is obtained by 
averaging the levels at the three pure-tone fre
quencies usually considered most important for 
understanding speech-500, 1000, and 2000 cy
cles-for the better ear. This type of estimation 
procedure is recommended by the American 
Medical Association’s Committee on Medical 
Rating of Physical ImpairmentlO andthe American 
Academy of Ophthalmology andOtolaryngology. I1 

r -201 

+zo t, , , , , , 

1000 2 000250 500 CYCLES PER SECOND 4 000 BOO 

‘Amwm Slmdsrd.lSJI 

Figure 6. Medians andquartiles (5Oth, 25th, and 75th 
percentiles) from the distribution of hearingthres
old levels for the better ear of children 64lyears 
at se1ectad f requenci es, Uni ted States. 
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Figure 7. Median hearing levels for the better ear of children, by age at each test frequency, United States. 

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 

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 
imnairment that are related solely to pure-tone 
audiometric measurements. These gradations are 
not related to medical diagnosis and also delib-
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erately disregard the numerous other types of 
difficulties in understanding speech I2 (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 213,000children 6-11 years of age, 
have hearing levels of 15 decibels or more above 
audiometric zero within the critical speechrange. 
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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 6-11 years, by hearing threshold levels 
for speech (average of pure-tone levels at 500, 
IOW, 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 a low prevalence of hear
ing handicaps among children reflects the limita
tion of the survey’s target population to the non-
institutionalized. In particular, children living 
in special institutions for the hearing impaired 
would have been excluded. 

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

cap: United States, 1963-65 -
Average hearing level for 500, 1000, Ability to understand !and 2000 cps in the better ear speech 

Percentage 

Less than 15 dB----------------------	 No significant difficulty I 
with faint speech 9.19 99.14 99.24 

15-29 dB----------------------------- Difficulty only with faint 
speech 0.71 0.72 0.69 

30-44 dB----------------------------- Frequent difficulty with 
normal speech 0.10 0.14 

45-59 dB----------------------------- Frequent difficulty with 
-k ;riloud speech 

60-79 dB----------------------------- Understands only shouted 
-k * or amplified speech 

80 or mOre dB------------------------ Usual cannot understand 
even amplified speech -k >k 

COMPARISON W ITH FINDINGS 
FROM OTHER STUDIES 

The present study is the first in which the 
findings are representative of the elementary 
school-age population of this country. In addition 
to the old National Health Survey of 1935-36, 
there have been several large-scale studies dur
ing recent years which obtained data on hearing 
thresholds of selected groups of young adults. 
Some of these were limited to the otologically 
normal and were done specifically to determine 
hearing level norms. In addition to these, a recent 
intensive study13 was completed in Pittsburgh, 
Pennsylvania, during which hearing threshold 
levels were determined for children in the ele
mentary schools. Reference is limited here to 
studies presenting findings on children or young 
adults in which the testing methods used were 
somewhat similar to those in the present survey. 

The 1935-36 National Health Survey, from 
which data were used as the base for the 1951 
American Standard audiometric zero, was the 
earliest of these large-scale studies.7 This study 
presented data on 1,242 persons judged to be 

12 

otologically normal, selected from a clinical 
investigation among some 9,000 persons of all 
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 timeofthe study. 
It will be assumed here that threshold levels ob
tained at 256, 512, 1024, 2048, 4096, and 8192 
cycles per second were approximately the same 
as would have been obtained at the 250,500, 1000, 
2000, 4000, and 8000 cycles used in the present 
study. 

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



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

From the 1955 Wisconsin State Fair, data 
have been presented on 122 persons 18-24 years 
of age considered to be otologically norma1.l” 
These subjects were selected from persons ofall 
ages who were tested with standard audiometers 
by air-conduction (TDH-39 earphones) in pre-
fabricated test rooms. Testing was done at nine 
tones-125, 250, 500, 1000, 2000, 3000, 4000, 
6000, and 8000 cycles per second. The study 
group was drawn from among those attending the 
fair-primarily from Milwaukee and surrounding 
areas. 

A British study conducted by Dadsonand King 
in 1952 presented data on 99 persons 18-24 
years of age considered to be otologically nor-
mal.16 Testing was done with standard audiom
eters by air-conduction (4026-A earphones) in 
a highly silent, absorbent room. Testing was 
carried out with pure tones at 14 frequencies-
80, 125, 250, 500, 1000, 1500, 2000, 3000,4000, 
6000, 8000, 10000, 12000, and 15000 cycles per 
second. All the subjects were employees of the 
National Physical Laboratory and were trained, 
highly motivated listeners. 

The University of Pittsburgh Graduate School 
of Public Health, in cooperation with the Commit-
tee on Conservation of Hearing of the American 
Academy of Ophthalmology and Otolaryngology, 
conducted a study from 1958 to 1960 on a group 
of 4,078 children in the public andprivate schools 
of Pittsburgh, Pennsylvania, who were between 5 
and 14 years of age. In this study, threshold levels 
were determined by air-conduction testing at sev
en pure tones-250, 500, 1000, 2000, 4000,6000, 
and 8000 cycles per second generated by standard 
audiometers (WE-705A earphones). Testing was 
done in prefabricated test rooms constructed to 
achieve effective attenuation of ambient noise. 
The study group was selected to be a represent
.ative cross section of the Pittsburgh elementary 
school population.15 

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

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

The median hearing levels obtained from the 
present study differ quite substantially from those 
found in the 1935-36 National Health Survey which 
were used in determining the 1951 American 
Standard reference zero (fig. lo).&,17The levels 
for children (ages 6- 11years) in the present study 
are from 4 to 9 decibels lower (beker), 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 more recent 
studies which present data on hearing levels of 
young adults. The median hearing levels’found in 

7 1951Standard 
American Audiometric Zero 

m.,.,,,,,,., U.S. (6-11 years 1 

40 ,.-mm,, U.S. (1%24years) I4 
- - - Wisconsin State Fair Sfudy I5 
111-1 Dadson and King Study t6 

\ 

CYCLES PER SECOND 

Figure IO. Median hearing threshold levels (in deci
bels re b.0002 dyne per cm") for children and young 
adults at six frequencies, from selected studies. 
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the present study differ by no more than 1.5 
decibels from the median hearing levels for 
young adults (18-24 years of age) in the 1960-62 
Health Examination Survey-a difference that 
could easily have arisen through sampling errors 
alone ., 

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

. cept 250 cycles, findings for the children from 
the Health Examination Survey showed somewhat 

CYCLES PER SECOND 

N 
i ;:i; .:; .:::..; ...I . 
d 30r 2 000 
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Figure II. Median heating thbeshold le\iels ( 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 had 
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 the lower frequencies-250,500, 
and 1000 cycles. 

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

SUMMARY 

Monaural hearing threshold level findings 
for children 6-11 years of age in the noninstitu
tional population of the United States as deter-
mined in the Health Examination Survey of 1963-
65 have been described and 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. 	 Hearing thresholds for the right ear as 
compared with the left ear were similar 
for most of the children. The extent of 
agreement is slightly poorer for the higher 
frequencies, 4000 cycles and above, than 
for the lower. 

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

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

The type of hearing examination given, the 
methods used in the measurement of hearing 
levels, the acoustical environment, the audio-
metric calibration and other types of qualitycon
trol measures have been described. Comparisons 
have been included with previous large-scale 
studies among children and young adults in which 
similar testing methods were used. 
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Table 1. Percentage distribution of children, 6-11 years,by hearing levels in decibels re audio-
metric zero1 for the right, left, and better ear at 250, 500, 1000, 2000, 3000, 4000, 6000, and 
8000 cycles per second: Unrted States, 1963-65 

Hearing levels in decibels 

Ear and tonal frequency 
All -25 -24 -14 -4 +6 f16 -i-26 +36 +46 +56 

to Orlevels 
ES  -E I -5 I :: I +E :025 I 25 I ::5 z5 more 

Right ear Percentage distribution 

250 cps----------------------. 100.0 60.6 24-C 3.2 0.9 0.2 0.1 

500 cps----------------------. 100.0 9.t 58.5 26.4 3.5 1.2 0.3 -

1000 cps----------------------. 100.0 5.t 56.1 30.5 5.2 1.3 0.5 0.2 

2000 cps----------------------. 100.0 9 .‘' 59.0 26.6 3.6 1.0 0.4 0.1 
3000 cps----------------------. 100.0 3.! 38.1 47.9 8 .f 1.2 0.4 0.3 0.1 0.1 

4000 cps----------------------. 100.0 2'.‘ 38.3 45.6 10.4 1.9 0.9 0.3 0.1 0.1 

6000 cps----------------------. 1oo.c 2.1 27.4 44.: 19.1 3.5 1.4 0.7 0.1 0.5 
8000 cps----------------------. 1oo.c 6.: 40.: 36.6 11.1 3 .f 1.3 0.3 0.1 0.3 

Left ear 

250 cps----------------------. 100.0 0.2 58.8 25.1 4.1 1.0 0.2 0.1 0.1 
500 cps----------------------. 100.0 9.5 57.0 27.5 3.9 1.2 0.3 0.1 

1000 cps----------------------. 100.0 6.E 55.0 31.1 5.0 1.3 0.6 0.2 
2000 cps----------------------. 100.0 8.7 57.4 28.7 3.9 0.7 0.3 0.1 3.1 
3000 cps----------------------. 100.0 2.8 37.4 48.2 9.2 1.4 0.6 0.2 3.1 0.1 

4000 cps----------------------. 100.0 2.7 34.7 48.5 10.4 1.8 1.0 0.4 1.3 0.1 

60013cps----------------------- 100.0 2.4 23.1 44.5 21.4 4.8 2.0 1.0 3.2 0.5 
8000 cps----------------------- 100.0 6.7 38.8 38.6 10.7 2.9 1.1 0.7 I.1 0.3 

Better Ear 

250 cps----------------------- 100.0 5.4 66.1 16.1 1.8 0.3 
500 cps----------------------- 100.0 3.8 63.5 19.9 1.8 0.5 

1000 cps----------------------- 100.0 9.8 63.2 23.5 2.7 0.5 0.2 0.1 
2000 cps----------------------- 100.0 4.1 65.3 18.3 1.5 0.3 0.1 0.1 

3008 cps----------------------- 100.0 5.2 57.6 41.6 4.6 0.6 0.2 0.1 

4or-J) cps----------------------- 100.0 4.2 48.1 41.0 5.4 0.7 0.3 0.1 I.1 
6000 cps----------------------- 100.0 4.2 36.7 44.4 12.1 1.7 0.5 d. 1 3.1 0.1 

8000 cps----------------------- 100.0 0.5 50.5 30.7 5.9 1.5 0.3 0.2 0.1 
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Table 2. Percentage distribution of children,6-11 years, by hearing levels in decibels re audio-
metric zero1 for the right ear at -250 cycles per second according to age and sex:United States,
1963-65 

Sex and hearing levels in decibels 
Total,6-11 
years 

6 7 
years years 

8 9 
years years 

10 
years 

11 
years 

Both sexes Percentage distribution 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 LOO.0 

-25 01: less----------------------------------- 0.2 0.1 0.1 0.7 0.1 0.3 0.1 
-24 to -15------------------------------------ 10.8 4.8 6.7 10.8 12.2 14.8 16.3 
-14 to -05------------------------------------ 60.5 52.3 58.4 62.3 61.3 63.9 65.1 
-04 to +05------------------------------------ 24.0 35.4 31.1 21.8 22.2 17.3 15.2 
+06 to +15--------i--------------------------- 3.3 5.3 2.8 3.5 3.0 2.6 2.2 
+16 to +25------------------------------------ 0.9 1.8 0.8 0.5 0.8 0.8 0.8 
+26 to +35------------------------------------ 0.2 0.2 0.1 0.1 0.1 0.1 0.2 
+36 or greater -__-----------------____________ 0.1 0.1 0.3 0.3 0.2 0.1 

Boys 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 LOO.0 

-25 or less----------------------------------- 0.1 0.3 0.2 0.6 0.1 
-24 to -15------------------------------------ 11.9 4.9 7.1 11.7 14.5 16.5 17.5 
-14 to -OS------------------------------------ 61.7 53.7 60.2 63.2 62.8 62.8 67.6 
-04 to +05------------------------------------ 22.4 35.1 29.2 19.8 19.7 16.5 12.7 
+06 f-0 +15------------------------------------ 2.7 3.7 2.3 4.2 2.1 3.2 0.9 
+16 to +25------------------------------------ 1.0 2.1 1.0 0.5 0.8 0.4 1.0 
+26 f-0 +35------------------------------------ 0.1 0.2 0.2 0.1 
+36 or greater-------------------------------- 0.1 0.2 0.2 0.1 0.1 

Girls 

All levels------------------------------ 100.0 100.0 LOO. 0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.3 0.1 1.3 0.2 - 0, 1. 
-24 to -15 ------__--__-_--__------------------ 9.7 4.7 6.3 10.0 9.8 13.0 15.1 
-14 to -05------------------------------------ 59.2 50.7 56.7 61.2 59.8 64.9 62.6 
-04 to +05------------------------------------ 25.7 35.7 33.0 23.9 24.8 18.1 17.7 
+06 to +15------------------------------------ 3.8 6.9 3.2 2.8 3.9 2.1 3.5 
+16 to +25 -_-------______-_------------------- 0.9 1.5 '0.7 0.4 0.8 1.2 0.6 
+26 to +35------------------------------------ 0.2 0.5 0.3 0.3 0.4 
+36 or greater-------------------------------- 0.2 0.4 0.4 0.4 
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Table 3. Percentage distribution of children, 6-11 years,by hearing levels in decibels re audio-
metric zero1 for the left ear at 250 cycles per second according to age and sex: United States,-1963-65 

Total,
Sex and hearing levels in decibels 6-11 /I ye&s / yeks 1 ye&s 1 yeks 1 y%s 1 y:Zsyears 

Both sexes Percentage distribution 

All levels------------------------------ 1oo.c 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.1 0.1 0.2 0.1 0.3 
-24 i-0 -15------------------------------------ 10.4 5.0 6.7 11.2 10.8 14.4 15.2 
-14 to -05------------------------------------ 58.5 53.0 57.4 59.9 60.7 61.0 61.7 
-04 to +05------------------------------------ 25.1 35.0 29.8 23.1 22.6 20.0 19.1 
i-06 to +15------------------------------------ 4.1 5.4 4.7 4.4 4.0 3.3 2.7 
+16 to +25------------------------------------ 1.c 1.0 1.1 1.0 1.5 0.4 1.1 
+26 to +35------------------------------------ 0.2 0.0 0.1 0.1 0.3 0.4 0.1 
+36 or greater-------------------------------- 0.2 0.5 0.2 0.1 0.2 0.1 

Boys 

All levels------------------------------ 1oo.a 100.0 100.0 100.0 100.0 LOO.0 100.0 

-25 or less----------------------------------- 0.1 0.1 0.2 0.4 
-24 to -15------------------------------------ 11.6 5.7 8.3 12.6 12.3 15.0 16.5 
-14 to -05------------------------------------ 59.6 51.2 57.9 59.8 62.2 62.8 64.0 
-04 to +05------------------------;------------- 24.0 37.2 29.5 21.3 20.8 18.5 15.5 
+06 to +15------------------------------------ 3.5 4.0 3.4 5.0 3.1 2.7 2.8 
i-16 to +25------------------------------------ 0.9 0.9 0.9 1.1 1.3 0.4 0.9 
+26 f-0 +35------------------------------------ 0.1 0.1 0.1 0.1 0.3 
+36 01: greater-------------------------------- 0. 2 0.8 0.1 0.2 

Girls 

All  levels------------------------------ 100.0 100.0 100.0 LOO.0 LOO.0 !OO. 0 100.0 

-25 01 less----------------------------------- 0.1 0.3 0.1 0.3 
-24 to -15------------------------------------ 9.3 4.2 5.2 9.3 13.7 13.9 
-14 to -05------------------------------------ 58.3 55.1 56.9 9.8 59.1 59.2 59.2 
-04 to +os------------------------------------ 26.2 32.7 30.1 60.2 24.4 21.6 22.9 
+06 to +15------------------------------------ 4.7 6.8 6.1 25.0 4.9 3.9 2.5 

to, t-25------------------------------------ 1.1 1.1 1.3 3.8 1.7 0.5 1.3 
+26 to +35------------------------------------ 0.2 0.1 0.8 0.5 0.8 
+36 or greater-------------------------------- 0.1 0.1 0.3 0.1 0.2 0.2 
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Table 4. Percentage distribution of children,6-11 years, by hearing levels in decibels re audio-
metric zero1 for the right ear at 500 cycles per second according to age and sex:United States,-1963-65 

8 9 10 11Sex and hearing levels in decibels years years years years
I i 
, I 

Both sexes Percentage distribution 

All levels------------------------------ 100.0 100.0 100.0 	 100.0 100.0 100.0 100.0 -

-25 or less----------------------------------- 0.2 0.1 0.4 0.7 0.2 0.1 
-24 to -15------------------------------------ 9.5 4.6 5.3 9.9 10.5 14.1 13.2 
-14 to -05------------------------------------- 58.4 49.1 56.1 58.5 59.3 63.1 65.2 
-04 to +05------------------------------------- 26.4 38.5 32.1 25.8 24.9 18.3 17.4 
$06 to +15------------------------------------ 3.9 5.7 4.8 3.6 3.7 2.8 '2.8 
+16 to +25------------------------------------ 1.2 1.7 1.3 1.2 1.1 1.0 0.9 
+26 to +35 --_-_-_--_------_-_----------------- 0.3 0.3 0.0 0.2 0.4 0.4 0.2 
+36 or greater-------------------------------- 0.1 0.1 0.1 0.1 0.2 

Boys 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.2 0.1 0.6 0.1 0.2 
-24 to -15------------------------------------ 9.4 5.8 4.1 9.6 10.7 12.7 14.1 
-14 to -05------------------------------------ 58.8 48.7 55.4 57.2 62.4 63.1 67.3 
-04 i-0 +05------------------------------------ 26.1 36.8 33.8 27.4 22.1 19.6 15.7 
+06 i-o +15-------------~---------------------- 4.0 6.6 4.5 3.6 4.0 3.2 2.0 
+L6 to t-25------------------------------------ 1.2 1.8 1.4 1.7 0.4 1.0 0.7 
+26 to'+35 -----_-------__--------------------- 0.2 0.2 0.2 0.4 0.2 0.2 0.1 
+36 or greater-------------------------------- 0.1 0.2 0.1 

Girls 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.3 0.1 0.1 1.2 0.2 0.2 
-24 to -15------------------------------------ 9.6 3.4 6.6 10.1 10.3 15.5 12.4 
-14 to -05------------------------------------ 58.1 49.5 56.8 59.9 56.1 63.2 6300 
-04 to ~05------------------------------------ 26.6 40.2 30.3 24.1 27.8 16.9 19.2 
+06 to +15 -------------------------I------------ 3.8 4.9 5.0 3.7 3.3 2.3 3.7 
+16 to +25------------------------------------ 1.3 1.6 1.2 0.8 1.8 1.1 1.1 
i-26 to +35 -3____-__--__--_-___________________ 0.3 0.3 - 0.7 0.6 0.2 
-I-36 or greater ---_____---_--__--_------------- m - 0.2 0.2 0.2 
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Table 5. Percentage distribution of children, 6-11 years,by hearing levels in decibels re audio-
metric zero1 for the left ear at -500 cycles per second according to age and sex: United States,
1963-65 

Total,
Sex and hearing levels in decibels 6-11 6 7 8 9 10 11 

years years years years years years years 
II I I I I 1 

/ Both sexes Percentage distribution 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 00.0 100.0 

-25 or less----------------------------------- 0.5 0.2 0.4 0.9 0.4 0.4 0.4 
-24 to -15------------------------------------ 9.5 4.9 5.6 10.3 9.9 13.0 13.9 
Ll4 to -05 ---------------,--------------------- 57.0 51.4 53.7 56.3 57.9 61.1 62.1 
-04 to +05 -__-_---_-_-__-----_---------------- 27.5 37.9 34.3 25.5 25.5 21.6 19.4 
+06 to +15 --_-_-------_----------------------- 3.9 4.1 4.4 5.0 4.5 2.5 2.8 
+16 to -I-25--------_--------------------------- 1.2 1.2 1.4 1.4 1.2 0.9 0.9 
+26 to +35------------------------------------ 0.3 0.1 0.2 0.5 0.5 0.2 0.4 
+36 or greater -"-_-----__--------------------- 0.1 0.2 0.1 0.1 0.3 0.1 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 00.0 100.0 

-25 or less----------------------------------- 0.3 0.4 0.6 0.1 0.4 0.2 
-24 to -15------------------------------------ 9.3 4.7 5.2 9.8 11.5 10.6 14.8 
-14 to -05------------------------------------ 56.8 49.0 53.5 55.4 57.5 62.8 62.7 
-04 to i-05 -------_---_---_-------------------- 27.9 38.6 33.6 26.5 25.4 23.1 19.1 
+06 to +15------------------------------------ 4.2 5.0 5.6 5.7 4.0 2.2 2.3 
+16 to $25------------------------------------ 1.1 1.7 1.5 1.5 0.9 0.5 0.7 
$26 to t-35 -___--_-_---__---------------------- 0.3 0.2 0.9 0.3 0.4 0.3 
+36 or greater-------------------------------- 0.1 0.4 0.1 0.2 0.1 

Girls 

All  levels------------------------------ 100.0 100.0 100.0 100.0 100.0 00.0 100.0 

-25 or less----------------------------------- 0.6 0.1 0.3 1.6 0.5 0.6 0.7 
-24 to -15 --_---_-------------_____c__________ 9.6 5.0 6.0 10.8 8.2 15.4 13.0 
-14 to -05------------------------------------ 57.4 53.7 53.9 57.4 58.3 59.3 61.4 
-04 to +05------------------------------------ 27.2 37.1 35.1 24.5 25.5 20.1 19.7 
-1-06 to +15 _---_--------_--__-_---------------- 3.6 3.2 3.1 4.2 5.1 2.8 3.4 
+16 to +25------------------------------------ 1.2 0.8 1.3 1.2 1.5 1.4 1.2 
+26 to +35 _--__----__-_-_-_-___I______________ 0.3 0.3 0.3 0.7 0.4 
+36 or greater -__---_--_--------_------------- 0.1 0.1 0.2 0.4 0.2 
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Table 6. Percentage distribution of children, 6-11 years,by hearing levels in decibels re audio-
metric zero1 for the right ear at1000 cycles per second according to age and sex:United States,
1963-65 

Total,
Sex and hearing levels in decibels 6-11 6 7 8 9 10 11 

years years years years years years years 
II I I I I I 

Both sexes 

Al1 levels------------------------------ 100.0 

-25 or less----------------------------------- 0.1 
-24 to -15------------------------------------ 5.8 
-14 to -05------------------------------------ 56.0 
-04 to +05------------------------------------ 30.9 
+06 to +15------------------------------------ 5.2 
+16 to +25------------------------------------ 1.3 
+26 to +35-------------------------------------- 0.5 
+36 or greater-------------------------------- 0.2 

Boys 

Al1 levels------------------------------ 100.0 

-25 01: less-----------------------------------
-24 to -15------------------------------------ 5.4 
-14 to -05------------------------------------ 56.8 
-04 to -H)5------------------------------------ 30.6 
+06 to $15------------------------------------ 5.2 
+16 to +25------------------------------------ 1.2 
1-26 ,y, $35------------------------------------ 0.6 
+36 or greater-------------------------------- 0.2 

Girls 

All levels------------------------------ 100.0 

-25 or less----------------------------------- 0.1 
-24 to -15 -_----_--_---_-_---_________________ 6.1 
-14 to -05------------------------------------ 55.5 
-04 to -H)5------------------------------------ 31.2 
+06 to -t-15------------------------------------ 5.2 
+16 to +25---------------------L--------------- 1.3 
+26 to +35------------------------------------ 0.5 
+36 or greater-------------------------------- 0.1 

'American Standard, 1951. 

Percentage distribution 

100.0 100.0 100.0 100.0 100.0 

0.0 0.1 0.1 
3.9 3.9 5.0 6.2 8.4 7.2 

49.1 53.7 55.2 54.9 60.5 63.7 
37.4 33.5 32.2 32.6 25.0 23.8 

7.2 6.5 5.6 4.3 3.8 3.7 
.1.6 1.6 1.1 0.9 1.3 1.2 
0.7 0.8 0.4 0.7 0.5 0.2 ' 

0.1 0.5 0.3 0.4 0.2 

100.0 100.0 1oo;o 100.0 100.0 100.0 

0.2 
2.8 4.0 5.3 7.5 7.2 6.1 

50.9 52.7 53.3 57.5 60.2 65.9 
36.6 34.0 33.3 29.6 25.6 23.4 

6.3 7.2 5.7 4.1 4.1 3.5 
2.2 1.1 1.3 0.3 1.9 0.6 
1.2 1.0 0.5 0.7 0.2 0.2 

0.6 0.3 0.6 0.3 

100.0 LOO. 0 100,o 100.0 LOO.0 100.0 

0.1 0.2 
5.1 3.8 4.8 5.0 9.7 8.4 

47.4 54.6 57.1 52.1 60.8 61.5 
38.2 33.1 .31.1 35.7 24.4 24.3 

8.0 5.7 5.3 4.5 3.4 4.0 
1.0 2.1 0.9 1.6 0.7 1.7 
0.1 0.6 0.4 0.7 0.8 0.1 
0.2 m 0.4 0.2 0.2 
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Table 7. Percentage distribution of children, 6-11 years,by hearing levels in decibels re audio-
metric zero1 for the left earat cycles per second according to age and sex: United States,
1963.-65 -


7 8 9 10 11Sex and hearing levels in decibels I I 

years years 
! 

years 
1 

years 
I 

years 

Both sexes Percentage distribution 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.1 0.1 0.1 0.1 0.1 
-24 to -15-------------------------------------- 6.8 3.8 5.1 6.8 7.9 8.3 8.8 
-14 to -05 ----___---__-----_------------------ 54.8 48.9 49.5 55.6 55.3 58.8 61.8 
-04 f-0 +05------------------------------------ 31.2 38.2 37.7 30.4 29.7 27.2 23.4 
j-06 to +15------------------------------------ 5.0 7.0 5.3 4.4 5.1 3.7 4.3 
+16 to +25------------------------------------ 1.3 1.5 1.4 1.7 1.2 0.9 1.0 
+26 to +35------------------------------------ 0.6 0.3 0.8 0.6 0.6 0.7 0.4 
+36 or greater-------------------------------- 0.2 0.2 0.1 0.4 0.2 0.3 0.3 

Boys 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less------------------------------------ 0.2 
-24 to -15 _-_------_---__------------------~-- 6.2 4.0 5.3 6.3 7.9 6.4 7.3 
-14 to -05------------------------------------ 54.2 47.1 47.5 52.3 57.4 58.1 63.5 
-04 to +05------------------------------------ 32.3 38.7 39.1 33.1 27.5 29.9 24.7 
+06 to +15 -_-----__-----___---________________ 5.3 7.2 5.8 5.3 5.6 4.0 3.4 
+16 to +25------------------------------------- 1.1 2.2 0.9 1.5 1.2 0.2 0.4 
+26 to +35------------------------------------ 0.7 0.4 1.4 0.8 0.3 1.0 0.4 
+36 or greater ---_---_-___----_--_____________ 0.2 0.4 0.7 0.1 0.2 0.3 

Girls 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 01: less----------------------------------- 0.1 0.2 0.1 0.1 
-24 to -15------------------------------------ 7.4 3.8 4.9 7.4 8.0 10.3 10.3 
-14 to -05------------------------------------ 55.6 50.6 51.7 59.2 53.0 59.4 60.2 
-04 j-0 +05------------------------------------ 30.1 37.7 36.2 27.6 31.9 24.5 21.9 
+06 to ~15------------------------------------ 4.8 6.7 4.7 3.5 4.7 3.5 5.5 
+16 to +25------------------------------------ 1.4 0.7 1.8 1.8 1.2 1.6 1.5 
+26 to +35------------------------------------ 0.4 0.3 0.4 0.4 0.8 0.3 0.4 
+36 or greater ---_-_-___-__---_--------------- 0.2 0.2 0.4 0.4 0.2 
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metric zero1 for right cycles per second 
hearing 

to 
levels in decibels re audio-Table 8. Percentage 

the
distribution 

earat 
of children, 6-11 years,by

according age and sexUnited States,
1963-65 

Total,
Sex and hearing levels in decibels 6-11 6 7 8 9 10 11 

years years years years years years years 

Both sexes Percentage distribution 

All levels------------------------------ .oo.o 100.0 	 100.0 100.0 100.0 100.0 100.0 
- - - -

-25 or less----------------------------------- 0.2 0.2 0.1 0.3 0.1 0.4 
-24 to -15 ----_------------------------------- 9.2 7.2 7.4 9.8 9.2 10.7 11.1 
-14 to -05------------------------------------ 58.9 52.2 58.9 60.4 61.1 59.7 61.2 
-04 to +05------------------------------------ 26.6 34.7 29.2 23.7 24.4 24.0 22.9 
i-06 to +15------------------------------------ 3.6 4.2 3.2 4.6 3.1 3.6 3.0 
t-16 to +25------------------------------------ 1.0 1.3 1.1 0.7 1.4 1.0 0.3 
+26 to +35------------------------------------ 0.4 0.2 0.1 0.4 0.4 0.2 1.2 
-I-36 or greater----------------------.--------- 0.1 0.1 0.3 0.4 0.3 

Boys 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 1 00.0 

-25 or less----------------------------------- 0.1 0.3 
-24 to -lS------------------------------------ 8.8 7.1 6.7 8.7 9.3 10.0 11.5 
-14 to -05------------------------------------ 58.6 48.0 60.8 62.3 62.2 58.8 59.5 
-04 to +05------------------------------------ 27.1 39.5 27.8 22.1 23.0 24.8 24.9 
+06 to ~lS-------------------------------------- 4.2 4.1 4.3 5.5 3.9 4.6 2.8 
+16 to ~25------------------------------------ 0.6 1.1 0.2 0.8 1.0 0.6 0.1 
+26 to +35------------------------------------ 0.4 0.2 0.2 0.6 0.3 0.4 0.7 
i-36 or greater-------------------------------- 0.2 0.3 0.5 0.5 

Girls 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.3 0.3 0.3 0.6 0.2 0.4 
-24 to -is------------------------------------ 9.6 7.3 8.0 11.0 9.2 11.3 10.6 
-14 to -OS------------------------------------ 59.2 56.5 57.1 58.3 59.7 60.6 62.9 
-04 to +05------------------------------------ 26.0 29.8 30.6 25.3 25.9 23.1 20.9 
4-06 to +ls------------------------------------ 3.0 4.4 2.0 3.6 2.4 2.6 3.3 
+16 to +25------------------------------------ 1.3 1.5 2.0 0.7 1.7 1.4 0.5 
+26 to +35--'---------------------------------- 0.5 0.2 0.2 0.5 0.4 1.7 
+36 01: greater-------------------------------- 0.1 0.3 0.4 0.2 0.1 

'American Standard, 1951. 

26 



------------------------------------ 

Table 9. Percentage distribution of children, 6-11 years,by hearing levels in decibels re audio-
metric zero1 for the left ear at 2000 cycles per second according to age and sex:United States,
1963-65 

Sex and hearing levels in decibels 
Total,6-11 
years 

6 7 
years years 

8 9 
years years 

10 
years 

11 
years 

Both sexes Percentage distribution 

All levels------------------------------ 100.0 100.0 100.0 100.0 LOO.'0 100.0 100.0 

-25 or less----------------------------------- 0.1. 0.2 0.2 0.1 0.2 0.1 
-24 to -15------------------------------------ 8.7 6.0 5.8 9.6 11.1 10.3 9.6 
-14 to -05------------------------------------ 57.4 54.3 54.6 58.6 56.5 59.2 61.6 
-04 t- +05------------------------------------ 28.7 34.8 33.2 26.6 27.3 26.1 23.2 
+06 to +15------------------------------------ 3.9 4.2 5.4 3.5 3.7 3.0 3.4 
-l-16 to +25 ---------_----------________________ 0.7 0.4 0.6 0.7 0.7 0.9 1.1 
+26 to +35------------------------------------ 0.3 0.1 0.6 0.3 0.7 
+36 or greater-------------------------------- 0.2 0.2 0.2 0.2 0.3 0.3 0.3 

Boys 

All levels -----"_-_---_--_----I_________ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.1 0.2 0.1 0.3 0.1 
-24 to -15------------------------------------ 8.1 4.6 5.7 10.1 9.6 9.5 9.2 
-14 to -05------------------------------------ 56.6 54.3 53.6 55.8 58.3 58.1 59.2 
-04 to $05------------------------------------ 29.8 34.8 33.9 28.4 27.0 28.6 25.6 
+06 to +15 ----___--_--__----_-________________ 4.3 5.3 6.1 3.8 4.2 2.6 3.9 
+16 to -t25------------------------------------ 0.6 0.6 0.7 0.3 0.5 0.6 0.9 
+26 to +35------------------------------------ 0.3 1.2 0.3 0.6 
i-36 or greater-------------------------------- 0.2 0.4 0.2 0.3 0.5 

Girls 

All  levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.2 0.4 0.2 0.2 0.1 0.1 
-24 to -15 _-_---_------_-----_---------------- 9.3 7.4 5.9 9.1 12.6 11.1 10.0 
-14 to -05 ___--_----____---_------------------ 58.3 54.1 55.8 61.5 54.7 60.2 64.3 
-04 to +05------------------------------------ 27.5 35.0 32.5 24.8 27.6 23.6 20.8 
+06 to +15 3.4 3.0 4.6 3.2 3.1 3.4 2.8 
+16 to +25------------------------------------ 0.8 0.2 0.5 1.1 0.9 1.2 1.2 
$26 to +35------------------------------------ 0.2 0.2 0.1 0.3 0.7 
t-36 or greater-------------------------------- 0.3 0.1 0.3 0.6 0.4 0.1 
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Table 10. Percentage distribution of children,6-11 years, by hearing levels in decibels re audio-
metric zero1 for the right ear at3000 cycles per second according to age and sex:United States,
1963-65 

7Sex and hearing levels in decibels years ye&s / ye&s 1 yZrs 1 y2rs 

I I I 

Both sexes Percentage distribution 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.1 0.1 0.1 0.2 0.2 
-24 to -15------------------------------------ 3.5 3.1 3.1 4.1 3.1 4.3 3.3 
-14 i-0 -05------------------------------------ 38.1 36.5 33.2 38.4 37.9 41.7 41.3 
-04 to $05------------------------------------ 47.9 49.3 53.2 45.6 48.1 43.9 46.7 
+06 to +15------------------------------------ 8.3 8.8 8.5 10.1 8.7 7.4 5.9 
+16 to +25------------------------------------ 1.2 1.4 1.2 1.2 0.9 1.3 1.3 
+26 f-0 +35------------------------------------ 0.4 0.3 0.4 0.1 0.6 0.4 0.5 
+36 and greater------------------------------- 0.5 0.5 0.3 0.5 0.5 0.8 1.0 

Boys 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
-

-25 or less----------------------------------- 0.1 0.2 0.2 
-24 to -15------------------------------------ 3.3 2.2 3.3 3.7 3.7 4.1 2.7 
-14 to -05------------------------------------ 37.7 34.4 32.9 37.6 40.0 41.0 40.6 
-04 to +05 ---_-------------------------------- 47.4 51.1 51.1 45.5 44.6 44.2 48.1 
+06 to +15------------------------------------ 9.2 9.1 10.2 11.7 10.5 7.8 6.0 
+16 to +25------------------------------------ 1.1 1.7 1.4 0.8 0.3 1.2 1.1 
+26 to +35------------------------------------ 0.5 0.6 0.6 0.2 0.5 0.5 0.5 
+36 and greater------------------------------- 0.7 0.7 0.5 0.5 0.4 1.0 1.0 

Girls 

All levels------------------------------ 100.0 100.0 00.0 100.0 100.0 100.0 100.0 

-25 or less --_--__---_-_-_-------------------- 0.1 0.1 0.4 0.2 
-24 to -15------------------------------------ 3.7 4.0 2.9 4.4 2.6 4.4 4.0 
-14 to -05------------------------------------ 38.6 38.7 33.5 39.2 35.8 42.5 42.0 
-04 to +05 ---__-_-_____-_---_-________________ 48.3 47.3 55.5 45.6 51.7 43.5 45.1 
+06 to +15------------------------------------ 7.2 8.6 6..7 8.4 6.8 7.0 5.9 
+16 to +25------------------------------------ 1.4 1.2 1.1 1.8 1.5 1.4 1.5 
+26 t-0 +35------------------------------------ 0.3 0.2 0.2 0.8 0.4 0.6 
+36 and greater------------------------------- 0.4 0.2 0.4 0.4 0.6 0.9 
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Table 11. Percentage distribution of children,6-11 years, by hearing levels in decibels re audio-
metric zero1 for the left ear at 3000 cycles per second accordingto age and sex: United States,
1963-,65 

Total,
Sex and hearing levels in decibels 6-11 6 7 8 9 10 11 

years years years years years years years 
II I I I I , 

Both sexes Percentage distribution 

All levels------------------------------ .oo.( 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.1 - 0.1 0.1 0.2 
-24 to -15 -------_------------________________ 2.E 2.0 1.8 3.9 2.8 3.5 
-14 to -05------------------------------------ 37.4 34.3 34.2 37.7 38.0 40.4 
-04 to +05------------------------------------ 48.4 50.9 52.3 45.7 47.0 46.5 
+06 to +15------------------------------------ 9.2 10.3 9.2 10.2 10.2 7.1 
+16 to -l-25---------1--------------_--___,,_,__ 1.3 1.9 1.3 1.6 0.7 1.3 
+26 to +35------------------------------------ 0.6 1.0 0.7 0.8 0.5 
+36 or greater-------------------------------- 0.4 0.6 0.1 0.2 0.4 0.5 

Boys 

All levels------------------------------ 1oo.c 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.1 0.2 
-24 to -15------------------------------------ 2.6 1.7 1.6 3.4 2.3 3.6 
-14 to -05------------------------------------ 35.8 33.1 32.3 34.6 39.4 39.3 
-04 to -H)5------------------------------------ 48.7 48.6 53.1 48.8 47.2 45.9 
+06 to +15 -----__----------------------------- 10.3 13.1 10.5 10.9 9.8 8.3 
+L6 to ~25------------------------------------ 1.4 2.9 0.9 1.2 0.5 1.6 
+26 to +35------------------------------------ 0.7 1.6 0.8 0.5 0.5 
+36 or greater-------------------------------- 0.4 0.6 0.3 0.3 0.6 

Girls 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.1 0.1 0.3 0.1 
-24 to -15------------------------------------ 3.1 2.4 2.0 4.5 3.2 3.3 
-14 to -05------------------------------------ 39.0 35.6 36.2 40.9 36.6 41.6 
-04 to +05------------------------------------ 47.6 53.1 51.6 42.4 46.9 47.2 
+06 to +15------------------------------------ 8.0 7.5 7.8 9.4 10.6 6.0 
+16 to +25------------------------------------ 1.3 0.8 1.8 2.2 0.8 0.9 
$26 to +35------------------------------------ 0.5 0.3 0.5 1.0 0.5 
-J-36or greater-------------------------------- 0.4 0.6 0.2 0.1 0.6 0.4 
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100.0 

0.1 
3.0 

39.8 
46.7 

7.8 
1.3 
0.6 
0.7 

100.0 

0.1 
3.0 

36.5 
48.6 

9.0 
1.2 
0.9 
0.7 

100.0 
-_ 

3.0 
43.2 
44.7 

6.5 
1.4 
0.4 
0.8 
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Table 12. Percentage distribution of children, 6-11 years,by hearing levels in decibels re audio-
metric zero1 for the right earat 4000 cycles per second according to age and sexUnited States,
1963-65 

Sex and hearing levels in decibels 
Total,6-11 
years 

6 7 
years years 

a 9 
years years 

10 
years 

11 
years 

Both sexes Percentage distribution 

100.0 

-25 or less----------------------------------- 0.0 0.1 
-24 to -15------------------------------------ 2.3 1.4 1.9 2.3 2.8 2.6 2.4 
-14 f-0 -05------------------------------------ 38.3 32.6 36.4 38.3 40.1 40.6 42.2 
-04 l-0 +05------------------------------------ 45.7 '48.6 47.2 46.2 44.7 45.3 41.6 
+06 to +15------------------------------------ 10.4 14.2 11.0 10.0 9.1 8.6 9.5 

All levels------------------------------ T100.0 100.0 100.0 LOO.0 100.0 LOO. 0 

$16 to +25 _-----------------_-________________ 1.9 1.6 2.6 2.4 1.6 1.2 2.1 
+26 to +35------------------------------------ 0.9 1.5 0.6 0.5 1.0 0;s 0.6 
+36 or greater-------------------------------- 0.5 0.1 0.3 0.2 0.7 0.9 1.6 

Boys 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.2 
-24 to -15------------------------------------ 1.9 1.4 0.6 2.2 2.6 2.5 2.0 
-14 to -05------------------------------------ 38.2 31.1 34.7 37.6 42.7 39..8 44.2 
-04 f-0 $05------------------------------------ 45.6 49.1 50.5 47.6 41.5 44.0 39.9 
+06 to +15------------------------------------ 10.8 14.5 10.6 9.0 10.7 10.5 9.5 
+16 to t-25------------------------------------ 1.9 1.8 2.5 2.8 0.9 1.4 2.0 
+26 to +35------------------------------------ 1.0 2.1 0.6 0.8 1.2 0.7 0.4 
+36 or greater-------------------------------- 0.6 0.5 0.4 0.9 2.0 

Girls 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less -_-__-_--_------------------------- 0.2 
-24 to -15------------------------------------ 2.6 1.5 3.2 2.5 3.1 2.8 2.8 
-14 f-0 -05------------------------------------ 38.3 34.2 38.2 39.1 37.3 41.5 .40.2 
-04 to +05------------------------------------ 45.9 48.0 43.9 44.7 47.9 46.7 43.5 
+06 to 915------------------------------------ 10.0 13.9 11.4 10.9 7.4 6.7 9.5 
+16 to +25------------------------------------ 1.9 1.4 2.7 1.9 2.3 0.8 2.2 
+26 to +35 ---_-_--__---------_---------------- 0.7 0.9 0.6 0.3 0.9 0.8 0.8 
+36 or greater-------------------------------- 0.6 0.1 0.4 1.1 0.7 1.0 
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Table 13. Percentage distribution of children,6-11 years, by hearing levels in decibels re audio-
metric zero1 for the left ear at 4000 cycles per second according to age and sex:United States,
1963-65 

Total,
Sex and hearing levels in decibels '-11 11 yeksl ..',I ye%.51 yeZrs1 ,"rsl yelalrsyears 

II I I I I I 

Both sexes Percentage distribution 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.1 0.1 0.1 0.1 
-24 f-0 -15------------------------------------ 2.7 2.4 2.1 4.0 2.6 3.1 
-14 to -05------------------------------------ 34.7 31.0 31.6 33.9 35.6 39.4 
-04 to +05------------------------------------ 48.6 51.5 51.5 48.4 48.1 45.7 
+06 to +15------------------------------------ 10.4 11.9 10.7 10.1 10.5 8.7 
+16 to +25------------------------------------ 1.8 1.7 2.6 1.7 1.5 1.7 
+26 to +35------------------------------------ 1.0 1.2 0.9 0.9 1.1 0.4 
+36 or greater-------------------------------- 0.7 0.3 0.6 0.9 0.5 0.9 

Boys 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.2 
-24 to -15------------------------------------ 2.6 2.0 1.2 4.3 3.0 3.6 
-14 to -05------------------------------------- 34.7 29.7 33.2 33.7 37.0 36.6 
-04 i-0 +05------------------------------------ 47.5 51.6 48.9 46.5 47.3 45.7 
+G6 to +15------------------------------------ 11.1 12.2 12.9 11.4 9.6 10.8 
+16 to +25------------------------------------ 2.0 2.3 1.9, 2.1 1.6 1.6 
+26 to +35------------------------------------ 1.1 1.8 1.1 1.1 0.9 0.6 
+36 or greater-------------------------------- 1.0 0.4 0.8 0.9 0.6 0.9 

Girls 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.1 0.2 0.2 
-24 to -15------------------------------------ 2.7 2.9 3.0 3.7 2.2 2.6 
-14 f-0 -OS------------------------------------ 34.7 32.4 30.0 34.1 34.2 42.3 
-04 to +05------------------------------------ 49.6 51.4 54.0 50.2 49.0 45.8 
+,36 to +ls------------------------------------ 9.8 11.6 8.4 8.9 11.3 6.5 
+16 to +25------------------------------------ 1.7 1.1 3.4 1.3 1.4 1.7 
+26 to +35------------------------------------ 0.9 0.5 0.8 0.6 1.3 0.2 
+36 or greater-------------------------------- 0.5 0.1 0.4 1.0 0.4 0.9 
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100.0 

0.3 
1.8 

37.1 
45.9 
10.4 

1.7 
1.3 
1.5 

100.0 

1.4 
38.3 
45.8 

9.2 
2.3 
0.8 
2.2 

100.0 

0.6 
2.1 

35.9 
46.1 
11.7 

1.2 
1.9 
0.5 
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metric zero1 for 
distribution of children, 6-11 years,by hearing levels in decibels re audio-Table 14. Percentage

the right ear at6000 cycles per second according to age and sex:United States,
1963-65 

-

I Potal,
Sex and hearing levels in decibels '-11 11 yeL.~,',.~yeZLrs~yeL5~y%s~y~~rsyears 

II I I I I I 

Both sexes Percentage distribution 

All levels------------------------------ i 100.0 100.0 LOO.0 	 100.0 100.0 too. 0 100.0 
-

-25 or less----------------------------------- 0.0 0.1 
-24 to -15------------------------------------ 2.4 0.6 1.6 3.0 2.8 3.1 3.2 
-14 to -05------------------------------------ 27.4 25.1 24.0 30.0 29.9 28.1 27.7 
-04 to +05------------------------------------ 44.5 46.3 47.8 42.9 42.5 45.2 42.1 
+06 to +15------------------------------------ 19.1 20.7 20.7 18.4 17.3 16.6 20.4 
+16 to +25------------------------------------ 3.9 4.5 3.3 3.6 4.5 3.8 3.8 
+26 to +35------------------------------------ 1.4 1.1 1.8 1.1 1.6 1.5 1.3 
+36 f-0 +45--------------------*---------------- 0.7 1.1 0.5 0.7 0.8 1.0 0.3 
+46 or greater-------------------------------- 0.6 0.6 0.3 0.3 0.6 0.6 1.2 

Boys 

All levels------------------------------ 100.0 100.0 LOO.0 100.0 100.0 100.0 1oo.b 

-25 or less----------------------------------- 0.2 
-24 to -15------------------------------------ 2.2 0.8 1.3 2.4 3.2 3.0 2.8 
-14 to -05------------------------------------ 28.0 26.1 25.0 30.0 32.5 26.2 28.1 
-04 to +05------------------------------------ 43.2 44.0 45.6 42.0 39.8 46.0 41.5 
+06 to +15------------------------------------ 19.2 20.7 20.9 19.3 lj.5 15.8 20.7 
+16 f-0 -1-25------------------------------------ 4.3 5.6 4.2 3.7 3.8 5.1 3.2 
+26 to -1-35------------------------------------ 1.5 1.0 2.0 1.7 1.4 1.4 1.8 
+36 to -t45------------------------------------ 0.8 1.4 0.6 0.5 1.1 1.2 0.2 
+46 or greater -_---_---_-__--_____------------ 0.8 0.4 0.4 0.4 0.7 1.1 1.7 

Girls 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.1 
-24 to -15------------------------------------ 2.5 0.3 1.9 3.7 2.3 3.2 3.6 
-14 to -05------------------------------------ 26.9 24.2 23.0 30.1 27.1 29.9 27.2 
-04 to -H)5------------------------------------ 46.0 48.5 50.2 43.8 45.4 44.2 42.9 
+06 to +15------------------------------------ 18.9 20.7 20.6 17.5 17.2 17.5 20.1 
+16 to +25------------------------------------ 3.5 3.5 2.2 3.4 5.2 2.5 4.4 
+26 to $35------------------------------------ 1.2 1.2 1.6 0.5 1.8 1.6 0.8 
+36 to -f-45------------------------------------ 0.6 0.8 0.4 0.9 0.6 0.8 0.3 
+46 or greater-------------------------------- 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 zero1 for the -Ileft ear at,= cycles per second according to age and sex:United States,
1965-65 

Total,6-11 6 7 8 9Sex and hearing levels in decibels 
years years years years years 

Both sexes Percentage distribution 

All levels 100.0 100.0 100.0 LOO.0 100.0 

-25 or less -_-------_---------_--------------- 0.1 0.2 0.1 
-24 to -15------------------------------------ 2.4 1.2 2.6 3.0 2.4 
-14 to -05------------------------------------ 23.2 22.6 22.1 24.6 23.6 
-04 to +05 -----_-------_---------------------- 44.5 47.1 43.8 45.5 44.4 
+06 to +15----------------------------- ----mm- 21.4 21.5 22.9 19.0 21.0 
+16 to +25 ----_---------_---_-----------------
-i-26 to 4-35 --_-----------_---------------------
+36 to +45------------------------------------
+46 or greater--------------------------------

Boys 

All levels------------------------------

-25 or less-----------------------------------
-24 to -15------------------------------------
-14 f-0 -05------------------------------------

-04 to +05 -_-__--------------_________________ 
+06 f-0 +15------------------------------------
+16 to ~25------------------------------------
+26 to +35------------------------------------

$36 to +45 -----_--------_--_------------------

+46 or greater -__-------_-------_-------------

Girls 

All levels -_-_----___-__-__--_----------

-25 or less-----------------------------------

-24 to -15 _-------_---_-------________________ 
-14 f-0 -05------------------------------------

-04 to +05 -_-_--_-__-____----_----------------

+06 to -t-15----_--_-_-__-__----________________ 
+16 to +25 -----_-_-_-__------_________________ 
+26 f-0 +35------------------------------------
+36 to -l-45--_-------------_--_________________ 
+$6 or greater--------------------------------

4.8 4.5 5.0 4.7 4.5 
2.0 2.0 2.3 2.1 1.8 
0.9 0.6 1.2 0.3 1.0 
0.7 0.5 0.1 0.6 1.2 

100.0 100.0 100.0 100.0 100.0 

0.1 
2.4 0.9 2.0 2.5 2.3 

'22.3 20.4 21.1 23.4 25.3 
44.7 48.5 46.8 45.9 42.0 
21.5 21.5 20.7 19.6 22.4 

4.7 4.0 4.9 5.3 3.4 
2.3 3.1 2.5 2.2 2.3 
1.2 1.0 1.7 0.5 1.0 
0.8 0.6 0.3 0.6 1.3 

100.0 100.0 100.0 100.0 100.0 

0.1 0.4 0.2 
2.5 1.5 3.2 3.6 2.5 

24.0 25.0 23.2 25.8 21.7 
44.2 45.6 40.7 45.1 47.2 
21.4 21.5 25.2 18.3 19.5 

5.0 5.0 5.1 4.1 5.6 
1.6 0.9 2.0 2.0 1.2 
0.7 0.1 0.6 0.1 0.9 
0.5 0.4 0.6 1.2 

10 11 
years years 

100.0 LOO.0 

0.1 0.1 
3.2 2.1 

23.4 22.6 
44.5 41.5 
21.5 22.8 

3.9 6.3 
1.7 2.0 
1.0 1.8 
0.7 0.8 

100.0 100.0 

0.2 0.1 
4.1 2.6 

21.4 22.3 
45.3 39.3 
21.3 23.8 

4.0 6.5 
1.7 2.2 
0.9 2.0 
1.1 1.2 

100.0 100.0 

2.3 1.7 
25.4 22.9 
43.5 43.9 
21.9 21.7 

3.9 6.1 
1.7 1.7 
1.1 1.6 
0.2 0.4 

'American Standard, 1951. 

33 



Table 16. Percentage distribution of children, 6-11 years,by hearing levels in decibels re audio-
metric zero1 for the right earat 8000 cycles per second according toage and sex: United States,
1963-65 

Total
Sex and hearing levels in decibels 6-11' (1 ye",s~ye~rslye"rslye'rSiy:".Siy~:rSyears 

Both sexes 

All levels -______-----------_-__________ 100.0 

-25 or less -------_-______-------------------- 0.2 
-24 to -15------------------------------------ 6.2 
-14 to -05---------------------------;---------- 40.3 
-04 to +05------------------------------------ 36.6 
+06 to +15------------------------------------ 11.5 
+16 to +25------------------------------------ 3.2 
+26 to +35------------------------------------ 1.3 
+36 to +45 -___________-_-_----________________ 0.3 
+46 or greater-------------------------------- 0.4 

Boys 

All levels------------------------------ 100.0 

-25 or less----------------------------------- 0.2 
-24 to -15------------------------------------ 5.7 
-14 f-0 -05------------------------------------ 40.3 
-04 to +05------------------------------------ 35.9 
+06 j-0 +15------------------------------------ 12.0 
+16 to +25------------------------------------ 3.6 
+26 to +35------------------------------------ 1.3 
+36 to +45------------------------------------ 0.4 
446 or greater-------------------------------- 0.6 

Girls 

Percentage distribution 

100.0 

0.1 
5.1 

38.9 
33.2 
15.3 

4.8 
1.4 
0.5 
0.7 

100.0 

4.0 
?7,6 
35.5 
14.9 

4.8 
1.6 
0.9 
0.7 

100.0 100.0 

0.1 0.2 
4.3 6.2 

35.8 41.2 
43.5 35.8 
12.0 11.7 

2.1 3.6 
1.7 1.2 
0.2 0.1 
0.3 

100.0 100.0 

0.1 0.3 
4.5 4.1 

38.8 41.4 
37.9 34.4 
13.5 13.5 

3.1 4.8 
1.7 1.5 

0.4 

LOO.0 100.0 

0.2 
4.2 8.5 

32.7 41.0 
49.3 37.2 
10.4 9.8 

1.1 2.4 
1.8 0.8 
0.4 0;1 
0.1 

100.0 LOO.0 	 100.0 
-. 

0.3 0.2 0.2 
8.0 6.4 6.9 

40.1 42.7 43.4 
36.5 36.6 33.6 
10.0 9.'0 10.5 

3.5 2.6 2.9 
0.9 1.3 1.3 
0.2 0.4 0.6 
0.5 0.8 0.6 

100.0 LOO.0 100.0 

0.3 0.2 0.2 
8.9 6.0 6.7 

40.9 42.1 41.6 
35.9 36.1 35.2 

8.7 9.4 11.5 
3.6 3.0 2.5 
0.6 1.5 0.9 
0.5 0.5 0.8 
0.6 1.2 0.6 

LOO.0 100.0 100.0 
-

0.1 0.3 0.2 
7.1 6.7 7.2 

39.4 43.3 45.0 
37.1 37.1 32.0 
$1.2 8.6 9.4 

3.5 2.2 3.4 
1.2 1.0 1.6 

0.3 0.5 
0.4 0.5 0.7 

All levels------------------------------ 100.0 100.0 

-25 or less----------------------------------- 0.2 0.2 
-24 to -15------------------------------------ 6.6 6.3 
-14 to -05------------------------------------ 40.2 40.2 
-04 to +05------------------------------------ 37.3 30.7 
+06 to +15------------------------------------ 10.9 15.8 
+16 to +25------------------------------------ 2.9 4.8 
j-26 i-0 +35------------------------------------ 1.3 1.3 
+36 to +45------------------------------------ 0.2 0.1 
+46 or greater-------------------------------- 0.4 0.6 
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Table 17. Percentage distribution of children, 6-11 years, by hearing levels in decibels re 
audiometric zero1 for the left ear at 8000 cycles per second according to age and sex: United 
States, 1963-65 

Total 
Sex and hearing levels in decibels 6-11y I/ yeksl yeis yea8rs 1 yeZis 1 y&s / yksyears 

II I I I I I 

Both sexes 

All levels------------------------------ 100.0 

-25 or less----------------------------------- 0.2 
-24 to -15------------------------------------ 6.7 
-14 to -05------------------------------------ 38.7 
-04 f-0 +05------------------------------------ 38.6 
+06 to +15------------------------------------ 10.7 
+16 to +25------------------------------------ 2.9 
+26 to +35------------------------------------ 1.1 
+36 to +45------------------------------------ 0.7 
+46 and greater------------------------------- 0.4 

Boys 

All levels------------------------------ 100.0 

-25 or less----------------------------------- 0.1 
-24 to -15------------------------------------ 6.6 
-14 to -05------------------------------------ 37.2 
-04 to +05------------------------------------ 38.7 
+06 to +15------------------------------------ 12.0 
+16 to +25------------------------------------ 3.1 
+26 to f35------------------------------------ 1.2 
+36 to +45------------------------------------ 0.6 
+46 and greater------------------------------- 0.5 

Girls 

All levels------------------------------ 100.0 

-25 or less----------------------------------- 0.2 
-24 to -15------------------------------------ 6.8 
-14 j-0 -05------------------------------------ 40.3 
-04 to +05------------------------------------ 38.6 
+06 to +15------------------------------------ 9.4 
+16 to +25------------------------------------ 2.7 
+26 to f35------------------------------------ 1.0 
j-36 to +45------------------------------------ 0.7 
+46 and greater------------------------------- 0.5 

'American Standard, 1951. 

Percentage 

1oo.c jO.0 

3.2 6.2 
33.7 15.2 
46.4 13.6 
10.6 .0.7 

4.1 2.7 
0.7 0.9 
0.7 0.6 
0.6 0.1 

100.0 IO.0 

4.2 5.1 
29.8 i5.9 
46.0 .3.4 
13.6 .0.9 

4.6 2.6 
0.9 1.2 
0.2 0.7 
0.7 0.2 

100.0 0.0 

2.2 7.3 
37.7 4.4 
46.7 4.0 

7.7 0.5 
3.5 2.8 
0.5 0.5 
1.2 0.5 
0.5 

-

distribution 

100.0 100.0 100.0’ 100.0 

0.5 0.1 0.3 0.1 
7.3 8.2 6.7 8.7 

41.3 40.1 42.9 39. 7 
35.3 36.8 34.2 34.9 
10.9 9.7 11.5 11.0 

2.5 2.8 2.2 3.2 
1.5 1.4 0.9 1.2 
0.4 0.4 0.9 0.9 
0.3 0.5 0.4 0.3 

100.0 100.0 100.0 100.0 

0.3 0.2 
6.2 8.5 7.2 8.5 

37.9 38.4 43.7 38.5 
36.5 37.9 32.6 34.9 
14.5 9.8 11.7 11.7 

3.4 3.2 2.2 2.6 
0.7 1.4 1.0 1.9 
0.5 0.2 0.7 1.5 

0.6 0.7 0.4 

100.0 100.0 100.0 100.0 

0.7 0.1 0.4 0.3 
8.4 7.9 6.2 9.0 

44.9 42.0 41.9 40.7 
34.0 35.6 36.0 34.8 

7.3 9.5 11.3 10.2 
1.6 2.4 2.1 3.9 
2.2 1.5 0.8 0.5 
0.3 0.6 1.1 0.3 
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 zero1 for the better earat - cycles per second according toage and sex: United States, 
1963-65 

Total,
Sex and hearing levels in decibels 6-11 6 7 8 9 10 11 

years years years years years years years 

Both sexes 

All levels------------------------------

-25 or less-----------------------------------
-24 to -15------------------------------------
-14 to -05------------------------------------
-04 to +05------------------------------------

+06 to +15------------------------------------

+16 to +25------------------------------------
+26 to +35------------------------------------
+36 or greater--------------------------------

Boys 

All levels------------------------------

-25 or less-----------------------------------
-24 to -15------------------------------------
-14 to -05------------------------------------
-04 to +05------------------------------------
+06 to +15------------------------------------
+16 to +25------------------------------------
+26 to +35 ------__-_-______-__---------------
+36 01: greater--------------------------------

Girls 

All levels------------------------------

-25 or less-----------------------------------
-24 to -15------------------------------------
-14 to -05------------------------------------
-04 to +05------------------------------------
+06 to +15------------------------------------
+16 to +25------------------------------------
+26 to +35-----------------------------------
+36 or greater-------------------------------

'American Standard, 1951. 

Percentage distribution 

100.0 100.0 100.0 100.0 100.0 

0.3 0.1 0.1 0.7 0.2 
15.4 7.7 9.5 15.8 17.1 
66.1 64.3 67.3 66.4 65.6 
16.1 24.7 21.0 14.8 14.9 

1.8 2.7 1.9 1.9 1.6 

0.3 0.5 0.2 	 0.3 0.4 
0.1 0.2 

100.0 100.0 100.0 100.0 100.0 

0.2 0.3 0.2 0.2 
16.8 8.4 11.0 16.7 19.5 
66.3 64.0 67.9 66.2 65.3 
14.8 24.6 19.4 14.3 13.6 

1.4 1.8 1.2 2.1 1.1 
0.5 0.9 0.5 0.5 0.3 

100.0 100.0 100.0 100.0 100.0 

0.4 0.1 1.3 0.3 
13.9 6.9 8.0 14.9 14.6 
65.8 64.6 66.5 66.7 66.0 
17.4 24.7 22.8 15.2 16.2 

2.2 3.6 2.6 1.7 2.1 
0.2 0.2 0.1 0.5 
0.1 0.1 0.3 

100.0 100.0 

0.4 0.1 
20.9 20.9 
67.0 66.6 

9.9 10.9 

1.5 1.2 

0.3 0.3 

100.0 100.0 

0.5 0.1 
22.1 23.8 
67.3 67.5 

8.9 7.2 
1.2 0.9 

0.5 

100.0 100.0 

0.3 0.1 
19.7 20.4 
66.7 64.2 
11.0 14.0 

1.8 1.3 
0.5 
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Table 19. Percentage distribution of children,6-11 years, by hearing levels in decibels re audio-

metric zero1 for the better ear at 500 cvcles per second accordingtoage and sex:United States, 
1963-65 

Sex and hearing levels in decibels 
Total,6-11 
years 

6 7 
years years 

8 9 
years years 

10 
years 

11 
years 

Both sexes Percentage distribution 

All levels------------------------------ 100.0 100.0 00.0 lOO..O 100.0 100.0 00.0 

-25 or less----------------------------------- 0.6 0.3 0.5 1.3 0.4 0.5 0;3 
-24 to -15--------------------~--------------- 13.8 7.5 8.0 14.1 15.0 19.3 18.9 
-14 to -05------------------------------------ 63.4 60.8 62.6 61.9 64.4 64.5 66.8 

-04 to 1-05 -_______-__-------__---------------- 19.9 29.2 26.1 19.2 17.5 14.7 11.8 
+06 to +15------------------------------------ 1.8 1.7 2.5 2.6 1.9 0.6 1.5 
+16 to +25------------------------------------ 0.5 0.5 0.3 0.8 0.6 0.4 0.6 
+26 to t-35------------------------------------ 0.1 0.2 

+36 or greater -_-___________--___-____________ - m 0.1 

Boys 

All levels------------------------------ 100.0 100.0 00.0 100.0 100.0 100.0 00.0 

-25 or less----------------------------------- 0.3 0.4 0.7 0.1 0.4 0.2 
-24 to -15------------------------------------ 13.8 8.2 6.9 14.1 15.5 18.2 20.8 
-14 to -05------------------------------------ 62.9 58.6 62.3 59.8 65.3 65.4 66.4 

-04 to +05 -___-___-___-___-_--________________ 20.5 29.7 27.0 21.9 16.8 15.7 11.0 
+06 to t-15 ------_---__-----_------------------ 1.8 2.1 2.6 2.9 1.7 0.3 1.3 
+I6 to t-25------------------------------------ 0.6 1.0 0.5 1.0 0.3 0.2 0.5 
j-26 to ~35------------------------------------ 0.1 0.2 
+36 or greater----------------------------------

Girls 

All levels------------------------------ 100.0 100.0 00.0 LOO.0 100.0 100.0 00.0 

-25 or less ------_-_--__--__------------------ 0.8 0.1 0.2 2.4 0.5 0.8 0.7 
-24 to -15------------------------------------ 13.8 6.8 9.1 14.1 14.5 20.5 18.3 

-14 to -05 -------_________---_________________ 63.8 63.1 62.9 64.0 63.3 63.6 66.1 
-04 to $05------------------------------------ 19.3 28.7 25.3 16.5 18.3 13.6 12.5 
+06 to ~15------------------------------------ 1.8 1.3 2.3 2.4 2.2 1.0 1.7 
+16 to +25 ------_-_______-___----------------- 0.4 0.2 0.6 0.9 0.5 0.5 
+26 to +35------------------------------------- 0.1 0.3 
+36 01: greater-------------------------------- 0.0 0.2 
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Table 20. Percentage distribution of children,6-11 years, by hearing levels in decibels re audio-
metric zero1 for the better earat cycles per second according to age and sex:United States,
1963-65 

Total,
Sex and hearing levels in decibels 6-11 6 7 8 9 10 11 

years years years years years years years 

Both sexes Percentage distribution 

All levels------------------------- ----m 100.0 100.0 100.0 100.0 LOO.0 100.0 LOO.0 
-

-25 or less----------------------------------- 0.1 0.1 0.1 0.1 0.1 0.1 
-24 to -15------------------------------------ 9.8 6.2 7.5 8.8 11.4 12.9 11.9 
-14 j-0 -05------------------------------------ 63.2 60.7 60.2 63.2 62.3 65.3 68.4 
-04 to +05------------------------------------ 23.5 28.9 28.0 23.8 23.6 19.5 16.9 
+06 to +15------------------------------------ 2.6 3.6 3.1 3.2 2.0 1.7 2.3 
q-16 to +25------------------------------------ 0.5 0.5 0.7 0.4 0.8 0.2 0.2 
+26 to +35------------------------------------ 0.2 0.4 0.3 0.2 0.2 0.2 
+36 or greater-------------------------------- 0.1 0.2 0.2 0.1 0.1 

Boys 

All levels------------------------------ 100.0 100.0 100.0 100.0 LOO.0 100.0 100.0 

-25 or less----------------------------------- 0.0 0.2 
-24 to -15------------------------------------ 9.1 5.6 7.7 8.0 11.9 11.0 10.9 
-14 j-0 -05------------------------------------ 63.2 61.0 57.7 61.5 64.1 65.0 70.2 
-04 to +05------------------------------------ 23.9 28.3 29.9 25.9 20.8 21.4 16.4 
+06 to +15------------------------------------ 3.0 4.2 3.6 3.5 2.5 2.1 1.9 
+16 to +25------------------------------------ 0.4 0.9 0.3 0.4 0.6 0.2 
+26 to +35------------------------------------ 0.3 0.8 0.3 0.1 0.4 
+36 or greater-------------------------------- 0.1 0.4 0.1 0.2 

Girls 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
i 

-25 or less----------------------------------- 0.1 0.2 0.1 0.1 0.3 
-24 to -15------------------------------------ 10.5 6.8 7.4 9.7 10.7 15.0 13.9 
-14 to -05------------------------------------ 63.2 60.4 62.8 64.9 60.5 65.6 65.5 
-04 f-0 +05------------------------------------ 23.1 29.5 26.0 21.7 25.3 17.5 17.6 
+06 to +15------------------------------------ 2.4 2.9 2.6 2.9 1.6 1.2 2.9 
+16 to +25------------------------------------ 0.6 0.2 1.1 0.5 1.1 0.5 0.1 
+26 to +35------------------------------------ 0.1 0.2 0.3 0.2 
+36 or greater-------------------------------- 0.2 
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Table 21. Percentage distribution of children, 6-11 years, by hearing levels in decibels re 
audiometric zero1 for the better ear at 2000 cycles per second according to age and sex: United 
States, 1963-65 

Total,
Sex and hearing levels in decibels 6-11 6 7 8 9 10 11 

years years years years years years years 

Both sexes Percentage distribution 

All levels------------------------------

-25 or less----------------------------------- 0.3 0.2 0.3 0.5 0.1 0.4 0.1 
-24 to -is------------------------------------ 14.1 10.8 10.7 14.7 15.8 17.3 15.9 
-14 to -OS------------------------------------ 65.4 62.7 66.5 66.3 64.3 64.5 67.9 
-04 to +05------------------------------------ 18.2 24.5 21.0 16.3 17.2 16.5 13.7 
+06 to +ls------------------------------------ 1.5 1.7 1.4 1.7 1.8 0.9 1.7 
+16 to +25------------------------------------ 0.3 0.1 0.1 0.4 0.4 0.3 0.2 
+26 to +35------------------------------------ 0.1 0.1 0.3 0.1 0.4 
+36 or greater-------------------------------- 0.1 0.1 0.1 

Boys 

All levels------------------------------ 100.0 100.0 100.0 

-25 or less----------------------------------- 0.1 0.2 0.1 0.4 0.1 
-24 to -15------------------------------------ 13.3 9.7 10.4 14.3 15.0 15.8 15.3 
-14 to -OS------------------------------------ 65.1 61.7 66.5 65.9 65.2 65.2 66.2 
-04 f-0 +05------------------------------------ 19.3 26.9 21.2 16.5 16.9 17.8 15.8 
+06 to -tls------------------------------------ 1.7 1.5 1.7 2.4 2.2 0.6 1.8 
+16 to +25------------------------------------ 0.2 0.2 0.2 0.5 0.3 
+26 to +35------------------------------------ 0.2 0.2 0.3 
+36 or greater-------------------------------- 0.1 

Girls 

All levels------------------------------ 100.0 

-25 or less----------------------------------- 0.4 0.3 0.6 0.7 0.2 0.4 0.1 
-24 to -is------------------------------------ 14.9 11.9 11.1 15.1 16.5 18.8 16.1 
-14 to -05------------------------------------ 65.7 63.9 66.4 66.7 63.4 63.7 70.2 
-04 to +05------------------------------------ 17.2 22.0 20.9 16.1 .17.5 15.2 11.3 
+06 t- +15------------------------------------ 1.3 1.9 1.0 1.0 1.4 1.2 1.4 
+16 to +25------------------------------------ 0.3 0.4 0.4 0.7 0.5 
+26 f-0 +35------------------------------------ 0.1 0.4 0.3 
~36 or greater-------------------------------- 0.1 0.2 0.1 
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Table 22. Percentage distribution of children,6-11 years,by hearing levels in decibels re audio-
metric zero1 for the better ear at 3000 cycles per second accordingtoage and sex:United States, 
1963-65 

Sex and hearing levels in decibels Total, 6 7 8 9 10 11
6-11 years years years years years years

years 

Both sexes Percentage distribution 

All levels------------------------------ 100.0 100.0 100.0 100.0 -00.0 LOO.0 -00.0 

-25 or less----------------------------------- 0.1 0.1 0.1 0.2 0.2 0.1 
-24 to -15------------------------------------ 5.2 4.2 4.1 6.5 5.1 6.0 4.7 
-14 to -05------------------------------------ 47.6 46.1 44.1 46.7 47.9 51.0 50.6 
-04 to +05------------------------------------ 41.6 44.0 46.3 40.4 40.7 38.5 39.7 
+O(j to +15------------------------------------ 4.6 5.0 4.8 5.6 5.2 3.4 3.4 
+I6 to +25------------------------------------ 0.6 0.6 0.1 0.6 0.6 0.6 0.9 
+26 to +35------------------------------------ 0.2 0.5 0.2 0.1 0.3 
+36 or greater-------------------------------- 0.1 0.2 0.1 0.2 0.3 

Boys 

All levels------------------------------ 100.0 100 .o 100.0 100.0 too .o 100.0 LOO.0 

-25 Or less----------------------------------- 0.1 0.2 0.2 0.1 
-24 to -15------------------------------------ 4.8 3.0 4.4 5.8 5.4 5.8 4.7 
-14 to -05------------------------------------ 46.1 44.4 40.2 45.4 49.9 48.6 48.8 
-04 to +05------------------------------------ 42.7 45.2 48.4 41.7 38.9 40.2 41.4 
4436 to +15------------------------------------ 5.2 5.9 6.0 6.2 5.3 4.2 3.3 
+I6 to +25------------------------------------ 0.6 1.2 0.6 0.2 0.6 0.7 
+26 to +35------------------------------------ 0.3 1.0 0.2 0.5 
+36 or greater-------------------------------- 0.2 0.3 0.1 0.4 0.5 

G-

All levels------------------------------ loo.u 1oo.c 100.0 100.0 LOO.0 100.0 LOO.0 

-25 or less----------------------------------- 0.1 0.1 0.5 0.2 
-24 to -15------------------------------------ 505 5.4 3.8 7.3 4.9 6.1 5.6 
-14 to -05------------------------------------ 49.1 47.7 48.2 48.1 45.7 53.4 51.9 
-04 t- +05------------------------------------ 40.5 42.8 44.1 39.0 42.4 36.9 37.6 
+06 to +15------------------------------------ 4.0 4.1 3.6 4.9 5.1 2.6 3.6 
+16 to +25------------------------------------ 0.6 0.2 0.6 1.0 0.6 1.1 
+26 to +35------------------------------------ 0.1 0.2 0.2 

+36 or greater------ -_-_---__----_-____-___r__ 0.1 0.1 0.2 0.2 
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Table 23. Percentage distribution of children, 6-11 years, by hearing levels in decibels re 
audiometric zero1 for the better ear at 4000 cycles per second according to age and sex: United 
States; 1963-65 -

. 
Total, 

Sex and hearing levels in decibels 6-11 6 7 8 9 10 11 
years years years years years years years 

Both sexes 

5 
Percentage distribution 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.1 w 0.2 0.1 0.1 0.3 
-24 to -15------------------------------------ 4.2 3.6 3.3 4.9 4.7 4.7 3.5 
-14 to -05 __--_-_--------_-------------------- 48.1 42.6 45.5 48.8 48.7 51.5 52.6 

-04 to +05 ---__------__--_----________________ 41.0 45.9 44.6 40.6 39.8 38.6 35.6 
+06 f-0 +15------------------------------------ 5.4 7.1 5.2 4.7 5.0 4.3 6.3 
+16 to +25------------------------------------ 0.7 0.6 0.9 0.7 1.1 0.2 0.8 
$26 t-0 +35------------------------------------ 0.3 0.2 0.4 0.1 0.3 0.2 0.2 
+36 or greater-------------------------------- 0.2 0.1 0.3 0.4 0.7 

Boys 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.0 0.2 
-24 to -15------------------------------------ 3.7 3.0 1.5 4.8 4.8 5.2 3.3 
-14 to -05 ------^----------------------------- 48.1 40.8 46.5 48.7 51.3 48.5 53.7 
-04 to $05 -___________-_-_-__"________________ 40.7 47.5 44.4 40.1 36.9 39.2 35.2 
+06 to +15 -__----_-----__-I_------------------ 6.1 7.4 6.0 5.2 5.7 6.2 6.0 
+16 to +25 -_---___-_------_-_----------------- 0.7 0.8 0.8 1.1 0.7 0.6 
+26 to +35------------------------------------ 0.3 0.5 0.6 0.1 0.3 0.4 
+36 or greater-------------------------------- 0.4 0.2 0.3 0.3 1.2 

Girls 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.2 0.3 0.2 0.6 

-24 to -15 -_---------------_-“ 4.6 4.2 5.1 5.0 4.7 4.3 4.4 
-14 to -05 -----------_---_-------------------- 48.1 44.4 44.4 48.9 46.1 54.7 50.8 
-04 to +05------------------------------------ 41.3 44.3 44.9 41.2 42.8 38.0 36.3 
+06 to +15 ---------------_-------------------- 4.7 6.8 4.5 4.2 4.4 2.2 6.3 
+16 to +25 --_--------------------------------- 0.7 0.3 0.9 0.3 1.4 0.4 0.8 
+26 to +35------------------------------------ 0.2 0.2 0.1 0.2 0.6 
+36 or greater ---_---------------_------------ 0.2 0.2 0.4 0.2 
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Table 24. Percentage distribution of children, 6-11 years, by hearing levels in decibels re 
audiometric zero1 for the better ear at 6000 cycles per second according to age and sex: United 
States, 1963-65 

I 
Total,

Sex and hearing levels in decibels 6-11 6 7 8 9 10 11 
years years years years years years years 

Both sexes Percentage distribution 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 	 100.0 = 

-25 or less----------------------------------- 0.1 0.2 0.1 0.2 0.1 
-24 to -15-------------------------------,------ 4.2 L.7 3.7 5.1 4.6 5.3 4.3 
-14 to -05------------------------------------ 36.6 36.0 33.9 38.6 38.5 36.7 35.8 
-04 f-0 +05------------------------------------ 44.4 46.5 46.8 44.1 41.9 44.5 43.5 
+06 to +15------------------------------------ 12.1 13.3 13.1 10.1 11.9 10.9 13.6 
+16 to +25------------------------------------ 1.7 1.8 1.9 1.2 1.6 1.6 1.8 
+26 to +35------------------------------------ 0.5 0.6 0.4 0.4 0.7 0.5 0.4 
+36 or greater-------------------------------- 0.4 0.1 0.2 0.3 0.7 0.3 0.5 

Boys 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.0 0.2 0.1 
-24 to -15------------------------------------ 3.9 1.6 2.7 4.1 4.8 5.6 4.8 
-14 t-J -05------------------------------------ 36.3 35.2 34.7 38.9 39.5 34.1 35.7 
-04 to +05------------------------------------ 44.1 45.1 47.0 43.4 39.7 46.9 42.3 
+06 to +15------------------------------------ 12.5 15.0 12.7 11.2 12.5 10.1 13.7 
+16 to +25------------------------------------ 1.9 2.2 1.6 1.4 1.9 2.2 1.8 
+26 to +35------------------------r------------ 0.7 0.7 0.8 0.6 0.9 0.4 0.5 
+36 or greater-------------------------------- 0.6 0.2 0.5 0.4 0.7 0.5 1.1 

Girls 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.1 0.4 0.2 0.1 
\ 

-24 to -15------------------------------------ 4.5 1.8 4.8 6.2 4.3 5.1 4.6 
-14 j-0 -05------------------------------------ 36.9 36.9 33.1 38.3 37.4 39.5 36.5 
-04 f-0 +05------------------------------------ 44.9 48.0 46.6 44.8 44.1 42.1 43.3 
+06 to +15------------------------------------ 11.7 11.5 13.4 9.1 11.3 11.7 13.0 
+16 to +25------------------------------------ 1.5 1.3 2.1 1.0 1.4 1.0 2.1 
+26 to +35 ---__--___---___---_---------------- 0.3 0.5 0.1 0.6 0.5 0.4 
+36 or greater-------------------------------- 0.1 0.1 0.7 0.1 
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Table 25. Percentage distribution of children, 6-11 years, by hearing levels in decibels re 
audiometric zero1 for the better ear at 8000 cycles per second according to age and sex: United.-
States, 1963-65 

T;t;;, 6 7 8 9 10 11 
Sex and hearing levels in decibels years years years years years years 

years 

Both sexes Percentage distribution 

All levels------------------------------ 100.0 100.0 LOO.0 100.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.3 0.1 0.1 0.6 0.3 0.3 0.3 
-24 to -15----------------------------- -em---- 10.5 7.5 8.9 11.0 13.3 10.1 12.3 
-14 to -05--------------------------- -_--_---- 50.5 46.8 47.7 52.3 50.2 54.6 52.3 
-04 to +05------------------------------------ 30.7 35.1 36.2 27.5 28.5 28.5 27.2 
+06 to +15------------------------------------ 5.9 7.1 5.2 7.5 5.3 4.7 6.1 
fl6 to +25------------------------------------ 1.5 2.5 1.3 0.9 1.8 1.1 1.1 
f-26 to +35------------------------------------ 0.3 0.7 0.4 0.2 0.1 Oil 0.1 
t36 or greater 0.3 0.2 0.2 0.5 0.6 0.6 

Boys 

All levels------------------------------ 100.0 100.0 LOO.0 LOO.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.2 0.1 0.6 0.3 0.2 0.1 
-24 to -15------------------------------------ 10.0 7.2 8.7 8.7 13.5 10.2 12.0 
-14 to -05------------------------------------ 49.5 41.6 48.8 52.1 49.8 54.1 50.7 
-04 f-0 +05------------------------------------ 31.4 39.1 34.3 28.3 29.7 28.1 28.3 
+()6 to +15------------------------------------ 6.8 9.1 6.6 8.9 3.9 5.2 6.8 
t-16 to +25------------------------------------ 1.2 1.7 0.3 1.3 2.0 1.1 1.0 
+26 to +35------------------------------------ 0.4 0.9 0.8 0.1 0.2 0.1 0.2 
+36 or greater-------------------------------- 0.5 0.4 0.4 0.6 1.0 0.9 

Girls 

All levels------------------------------ 100.0 100.0 100.0 LOO.0 100.0 100.0 100.0 

-25 or less----------------------------------- 0.3 0.2 0.7 0.3 0.4 0.4 
-24 to -15------------------------------------ 11.0 7.8 9.0 13.4 13.1 10.0 13.0 
-14 f-0 -05------------------------------------ 51.6 52.2 46.7 52.6 50.5 55.1 52.5 
-04 to +05------------------------------------ 30.0 31.0 38.1 26.6 27.3 28.9 27.4 
+06 to +15------------------------------------ 5.1 5.0 3.8 6.0 6.7 4.2 5.0 
+16 to +25------------------------------------ 1.8 3.3 2.4 0.5 1.7 1.1 1.4 
+26 to +35----------------------------- 0.1 0.5 0.2 
+36 or greater-------------------------------- 0.1 0.4 0.3 0.3 
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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 
re audiometric zero1 

Total, 

years years years years years years years 

Boys Number of children in thousands 

All levels------------------------------ .2,081 2,082 2,074 2.026 2,012 1,963 1,924 

-25 
-24 

or less-----------------------------------
to -~5------------------------------------ 1,02: 

4 
12; 170 203 208 223 

6-11 6 7 a 9 10 11 

-14 to -05------------------------------------ 8,423 1,3;2 1,360 1,410 1,438 1,413 1,408
-04 j-0 +05------------------------------------ 2,393 541 546 381 337 322 266
+06 to +15------------------------------------ 164 49 48 12 18
+16 to +25------------------------------------ 51 5 i97 13 ::
+26 to +35------------------------------------ 17 4 4
+36 or greater--------------------------------

Girls 

All levels------------------------------ 11,703 2.016 2,010 1,960 1,945 1,904 1,868 

-25 or less----------------------------------- 2
-24 to -15------------------------------------ 1,&i 123 144 19; 18: 2762 21;
-14 f-0 -05------------------------------------ 8,303 1,374 1,368 1,426 1,397 1,386 1,352
-04 to +05------------------------------------ 2,066 501 466 298 319 224 258 

+16 to +25------------------------------------
+26 to +35------------------------------------

51 3 :: 15 1: 9 

+36 or greater-------------------------------- 2 2 

Boys Percentage distribution 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-25 or less-----------------------------------
-24 to -15------------------------------------ i?i 2; 10.; 1K 11.6 

+06 to +15------------------------------------ 123 18 27 23 25 

-14 to -05------------------------------------ 6917 62.2 65:5 6;.64 7210 73.2 _
-04 to +05------------------------------------ 19.8 26:0 26.4 18:8 2.; 16.4 13.8
+06 to +15------------------------------------ 2.4 0.9 0:9 0.6 0.9
+16 to +25------------------------------------ 2:: 0.2 0.8 02.: 0.8
+26 to +35------------------------------------ 0:1 0:2 0.2
+36 or greater--------------------------------

Girls 

All levels------------------------------ 100.0 100.0 100.0 100.0 100.0 

-25 or less-----------------------------------
-24 to -15------------------------------------
-14 f-0 -05------------------------------------
-04 f-0 +05------------------------------------
+06 to ~15------------------------------------
+16 to +25------------------------------------
+26 j-0 +35------------------------------------
+36 or grea,ter--------------------------------

2: 
71.0 
17.7 

2 

2: 

6k;
24:8 

0.9 

0.1 

687': 
23:2 

0':; 

g-92
7218 
15.2 

0':'; 

2: 
7218 
11.7 

i:; 

lb: 
7214 
13.8 

k:2 

I 
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Table 27. Median hearing levels in decibels re audiometric zero1 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 

Ear and tonal frequency 
Total,6-11 
years 

6 
years 

Right ear 

250 cps-------------------------------------- -8.7 -6..2 
500 cps-------------------------------------- -7.8 -5.6 

1000 cps-------------------------------------- -6.8 -5.5 
2l)oo cps-------------------------------------- -7.6 -5.9 
3000 cps -------_---_--_---_------------------- -3.4 -2.4 
4000 cps --__---_-_--__--___------------------- -3.3 -2.4 
6000 cps-------------------------------------- -0.5 +o.l 
8000 cps -----__-__--__----_-__________________ -4.1 -2.5 

Speech" ------_-------------------------------- -7.3 -5.6 

Left Ear 

250 dps-------------------------------------- -803 -6.1 
50(-Jcps-------------------------------------- -7.5 -5.6 

1000 cps-------------------------------------- -6.5 -5.2 
2000 cps-------------------------------------- -7.1 -6.2 
3ool-J cps-------------------------------------- -3.1 -2.4 
&I)00 cps-------------------------------------- -2.9 -2.0 
6000 cps ----_----___-___-_-------------------- +0.6 +0.2 
8000 cps-------------------------------------- -3.6 -1.8 
Speecha-------------------------------------- -6.9 -5.7 

Better Ear 

250 cps --_-__--___--_--__-------------------- -10.2 -7.8 
500 cps -----_--__--_---__--__________________ -9.2 -7.3 

1000 cps-------------------------------------- -8.2 -7.0 
2or)l) cps-------------------------------------- -9.3 -8.1 
3000 cps-------------------------------------- -5.2 -4.6 
4000 cps-------------------------------------- -5.3 -4.1 
6000 cps-------------------------------------- -3.1 -2.6 
8000 cps-------------------------------------- -6.7 -4.7 
Speeche--------------------------------------- '-8.8 -7.4 

7 8 9 10 11 
years years years years years 

Hearing levels 

-7.3 

-6.4 

-6.0 

-7.4 

-2.6 

-2.7 

+0.4 

-3.3 

-6.4 

-7.1 

-6.3 

-5.5 

-6.4 

-2.3 

-2.3 

-l-o.5 

-3.3 

-6.1 

-8.7 

-7.6 

-7.2 

-8.8 

-4.1 

-4.7 

-2.8 

-6.4 

-7.6 

-8.8 -9.6 -10.1 -10.7 

-7.7 -8.5 -9.1 -9.8 

-6.3 -7.3 -7.7 -8.2 

-7.9 -8.2 -7.9 -8.4 

-3.5 -3.8 -4.1 -3.9 

-3.4 -4.1 -3.8 -4.2 

-0.6 -1.7 -0.4 -0.8 

-4.0 -5.0 -4.6 -4.7 

-7.3 -7.8 -8.1 -8.6 

-8.2 -8.8 -9.6 -9.7 

-7.6 -8.0 -8.5 -9.1 

-6.3 -7.2 -7.3 -7.7 

-7.2 -7.7 -7.6 -7.8 

-2.9 -3.6 -3.9 -3.3 

-2.8 -3.3 -3.4 -3.3 

i-o.1 -1-0.5 -l-o.5 +1.4 

-3.7 -4.3 -5.2 

-6.7 -7.5 -7.6 

-10.2 -11.1 -11.5 

-9.3 -10.0 -10.5 

-7.8 -8.9 -9.2 

-9.4 -10.1 -9.6 

-5.2 -5.8 -5.7 

-5.5 -5.9 -5.6 

-3.5 -3.8 -3.0 

-6.9 -7.6 -7.7 

-8.7 -9.7 -9.8 

-4.2 

-8.1 

-11.9 

-11.2 

-10.0 

-9.9 

-5.6 

-6.0 

-3.1 

-7.2 

-10.4 

'American Standard, 1951. 'Average of levels at 500, .OOO, and 2000 cps. 
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Table 28. Median hearing levels in decibels re audiometric zero1 for the right, left, and better 
ears of girls, 6-11 years, at 250, 500, 1000, 2000, 3000, 4000, 6000, and 8000 cycles per
second, b-age: United States, 1963-65 

Ear and tonal frequency 
Total,

6-11 
years 

6 
years 

7 8 9 
years years years 

10 
years 

11 
years 

Right ear Hear in g levels 

250 cps _------------------------------------- -7.9 -5.9 -6.8 -8.3 -7.9 -9.0 -9.9 
500 cps-------------------------------------- -7.7 -5.5 -6.6 -8.1 -7.6 -9.2 -9.3 

1l)c-J-Jcps--------------------“““--------------~--- -6.8 -5.4 -6.2 -6.8 -6.2 -8.1 -8.3 

2000 cps -----_--_----------------------------- -7.7 -7.0 -7.0 -7.9 -7.9 -8.4 -8.3 
3000 cps-------------------------------------- -3.8 -3.7 -3.1 -4.0 -3.2 -4.5 -4.3 
L+of-Jocps-------------------------------------- -3.5 -2.7 -3.4 -3.6 -3.3 -4.0 -3.8 
f$)OO cps-------------------------------------- -0.6 +o.l +0.2 -1.2 -0.3 -1.7 -0.9 
@)OfJcps-------------------------------------- -4.3 -4.0 -2.6 -4.9 -4.2 -5.1 -5.4 
Speech” -7.3 -5.9 -6.7 -7.6 -7.3 -8.4 -8.5 

Left ear 

250 ups-------------------------------------- -7.6 -6.2 -6.7 -7.1 -7.6 -8.6 -8.9 
500 cps -7.6 --6.2 -6.5 -8.0 -7.6 -9.2 -8.9 

1000 cps-------------------------------------- -7.0 -5.6 -6.0 -7.2 -6.7 -8.2 -8.3 
2000 cps _------------------------------------- -7.7 -6.7 -6.9 -8.0 -7.9 -8.3 -8.8 
3000 cps-------------------------------------- -3.7 -2.9 -2.9 -4.1 -3.3 -4.2 -4.4 
4000 cps _-_--_-------------------------------- -3.0 -2.7 -2.4 -3.0 -2.7 -4.1 -2.9 
6000 cps-------------------------------------- -0.1 -0.3 +0.9 -1.2 +0.2 +0.2 +0.2 
8fJf-J-Jcps----------------------------------I--- -4.4 -3.1 -3.6 -5.7 -5.0 -4.7 -5.0 
Speechz---------------------------------------- -7.3 -6.2 -6.3 -7.5 -7.4 -8.4 -8.5 

Better ear 

250 cps-------------------------------------- -9.5 -7.7 -8.3 -10.1 -9.6 -10.8 -11.2 
500 cps-------------------------------------- -9.3 -7.6 -8.0 -9.9 -9.4 -11.1 -10.8 

1000 cps-------------------------------------- -8.5 -7.2 -7.8 -8.6 -8.3 -9.8 -10.3 

2000 cps _-_--_-------------_------------------ -9.7 -8.7 -8.8 -9.8 -10.1 -10.4 -10.5 
3000 cps-------------------------------------- -5.8 -5.5 -5.3 -5.9 -5.2 -6.4 -6.2 

4000 cps _------------_-_---_------------------ -5.5 -4.8 -4.9 -5.7 -5.2 -6.4 -5.9 
@I-J) cps-------------------------------------- -3.4 -3.0 -2.7 -4.0 -3.5 -4.0 -3.4 
8000 cps----------------l--------------------- -7.1 -6.6 -5.9 -7.9 -7.4 -7.5 -7.8 
Speech2--------------------------------------- -9.1 -7.8 -8.0 -9.3 -9.2 -10.6 -10.7 

'American Standard, 1951. 'Average of levels at 500, 1000, and 2000 cps. 
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1000: 
6coo: 

*Ooo: 

HEALTH 

AUDIOMETER NO. (6-O) 

USE THIS SECTION WHEN 
SAMPLE NO. IS EVEN 

CPS 

R-L 

R+lL 


5Q3:“GPL 
,WL 

250: R PI L 

4000: R ,+, L 

8000: Rj+-/L 

3OW: R IL 

:ONDITIONS AFFECTING TEST RESULTS: (Chwk) 

(8) c] l-None 

q 2 Conditions affecting test results 

0 Cold at present 

0 Ear discharge 

0 Equipment defective* 

APPENDIX I 

RECORDING FORM 

EXAMINATION SURVEY-II 

AUDIOMETRY CARD W 

EXAMINER (W-11) 
AUDIO. 

CARD USE THIS SECTION WHEN 
COL. NOS. SAMPLE NO. IS ODD 

CPS 

ii R-/L 

1090: R /(IL 

60m: “GPL 

2odo: R T-jL 

w): R*JL 

4000: RI-L 

8OCO: .1*/L 

3ooO: R-L 

c] Cold within p&t week 

a Earache within past week 

q Behavior* 0 &he+ 

* 0 Specify- ___-_-___---___--___--------.--------------------------------------------------------------------------------------

zz--* SAMPLE NO. (14%) . 



APPENDIX II 


STATISTICAL NOTES 


The Survey Design 

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

At the first stage, the nearly 2,000 PSI-l’s into 
which the United States (including Hawaii and Alaska) 
had been divided and then grouped into 357 strata for 
use in the Current Population Survey and the Health 
Interview Survey were further grouped into 40 super-
strata for use in Cycle II of the Health Examination 
Survey. The average size of each Cycle II stratum was 
4.5 million persons and all fell between the limits,of 
3.5 and 5.5 million. Grouping into 40 strata was done 
in a way that maximized homogeneity of the PSU’s in
cluded in each stratum, particularly with regard to de
gree of urbanization, geographic proximity, and degree 
of industrialization. The 40 strata were classified into 
four broad geographic regions (each with 10 strata) of 
approximately equal population and cross-classified into 
four broad population density groups (each having 10 
strata). Each of the 16 cells contained either two or 
three strata. A single stratum might include only one 
PSLJ (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
ingfrom those with no increase 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 selection technique was used in 
which the probability of selection of a particular PSU 
was proportional to its 1960 population. In the con-
trolled selection an attempt was also made to maxi

mize the spread of the PSU’s among me States. While 
not every one of the 64 cells in the 4 x 4 x 4 grid contrib
utes a PSU to the sample of 40 PSU’s, the controlled 
selection technique ensured the sample’s matching 
the marginal distributions in all three dimensions and 
being closely representativeof all cross-classifications. 

Generally, within a particular PSU, 20 ED’s were 
selected with the probability of selection of a particular 
ED proportional to its population in the age group 5-9 
years in the 1960 census, which by 1963 roughly ap
proximated the population in the target age groupcycle 
II. 	 A similar method was used for selecting one seg
ment (cluster of households) in each ED. Each of the 
resultant 20 segments was either a bounded area or a 
cluster of households (or addresses). All of the 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 of 200. The 
EC to be excluded for this reason from the SC group 
were determined by systematic subsampling. 

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

Reliability 

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

The first report on Cycle II4 describes in detail 
the faithfulness with which the sampling design was 
carried out. It notes that out of the 7,417 sample chil
dren the 7.,119 who were examined-a response rate of 
96 percent-gave evidence that they were a highly 
representative sample of children of this age in the 
noninstitutional population of the United States. The 
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response levels for the various demographic aub
groups-including those for age, sex, race, region, 
population density, parents’ educational level, and family 
income-aho_w 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 previoua-
1~:” those relating specifically to the testing of hearing 
are outlined in an earlier section of this report. 

Data recorded for each sample child are inflated 
in the estimation process to characterize the larger 
universe of which the sample child is representative. 
The weights used in this inflation process are a prod
uct of the reciprocal of the probability of selecting the 
child, an adjustment for nonresponse cases, andapoat
stratified ratio adjustment which increases precision 

‘by bringing survey results into closer alignment with 
known U.S. population figures by color and sex within 
single years of age 6-11. 

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

Since the strata are roughly equal in population size 
and a nearly equal number of sample children were ex
amined in each of the sample PSI-l’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. 

The adjuatment upward for nonresponse is intended 
to minimize the impact of nonresponse on final esti
mates by imputing to nonrespondents the characteristics 
of “similar” respondents. Here “similar” respondents 
were judged to be examined children in a sample PSLJ 
having the aame age (in years) and sex aa children not 
examined in that sample PSU. 

The poststratified ratio adjustment used in the 
second cycle achieved most of the gains in precision 
which would have been attained if the sample had been 
drawn from a population stratified by age, color, and 
sex and makes the final sample estimates of population 
agree exactly with independent controls prepared by the 
Bureau of the Census for U.S. noninstitutional population 
as of August 1, 1964 (approximate midsurvey point) by 
color and sex for each single year of age 6 through 11. 
The weights of every responding sample child in each 
of the 24 age, color, and sex classes is adjusted up-
wards or downwards so that the weighted total within the 
class equals the independent population control. 

In addition to children not examined at all, there 
were aome whose examinations were incomplete in one 
procedure or another. During the hearing teat, when it 
became apparent that the child was too fatigued to 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 because he was 
unable to obtain cooperation of the child for other 
physical or mental reasons or the audiometer was not 
functioning properly, the teat parts affected were also 
not used. The extent of miaaingdatafor the hearing teats 
is shown in table I. 

Table I. Missing hearing test data, by age of examinee: Health Examination Survey, 1963-65 

All 
Hearing test missing examinees, 10 11

6-11 years years 
years LI 

All frequencies (number of children for 
whom one or more test parts are
incomplete)----------------------------

Test incomplete for frequencies of: 

250
500 	

cps---------------------------------
cps----------------------------------

1000 cps---------------------------------

2(JrJo cps----------------------------------


3000 cpa----------------------------------

4000 cpa----------------------------------

6000 cps --____-___-_-_---_c_-----” ---“---I 

8000 cps----------------------------------


Number of children 

1,758 748 642 168 81 67 

Number of ears 

953 483 150 144 
797 377 189 111 .i;
272 147 335 
939 441 2x: 123 6;

3,054 1,352 1,185 274 114 
105 23 9 
517 2:; 119 2: 

3,045 1,348 1,180 267: 111 
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For each of the examined children not given the 
hearing test, a respondent of the same age-sex-race 
group was selected at random and his test rkults 
assigned to the nonexamined person. 

When only incomplete test results were available 
(1,758 children), a variety of methods were used, de-
pending upon the extent of missing data. If only one ear 
was tested, it was assumed that the findings for the 
other ear would have been the same. If partial results 
were available, the levels reached by the other ear 
at the particular frequencies were used as the esti

mates if they were consistent with the audiogram for 
the ear on which data were missing. Otherwise, pro
jections were made on the basis of the parts of the 
audiogram available. It is readily apparent from table I 
that the high proportion of missing data at 3000 and 8000 
cycles for the 6- and 7-year-old children is so large 
that national estimates based on them for these two 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 Error 

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

The probability design of the survey makes possible 
the calculation of sampling errors. The sampling error 
is used here to determine how imprecise the survey 
test results may be because they come from a sample 
rather than from the measurements of all elements in 
the universe. 

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

Estimates of approximate sampling variability for 
selected statistics used in this report are presented in 
table II. These estimates have 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 interval 
estimate for any statistic may be considered the range 
within one standard error of the tabulated statistic, with 
68-percent confidence; or the range within two standard 
errors of the tabulated statistic, with 95-percent 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,’ + Sy’)l” where S, and SY are the sam
pling errors, respectively, of x and y,shown in table 
II. 

Smal l  Categories 

In some tables magnitudes are shown for cells 
for which the sample size is so smallthat the sampling 
error may be several t imes as great as the statistic 
itself. Obviously in such instances the statistic has no 
meaning in itself except to indicate that the true 
quantity is small. Such numbers, if shown, have been 
included in the belief that they may help to convey an 
impression of the overall story of the table. 

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

Age 

All ages, 6-11 years-

6 years------------------

, years------------------

g years------------------

g years-------------------

10 years-------------------

11 years-------------------

Pr eva lence in 
percent 

Standard error in 
percentage points 

ooo-
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APPENDIX III 


$yr&NpA~ps FOR- PEFERENCE.CAUDJOMETRIC) ZERC~ 
- . . 

The sound pressure standards for “normal” audi
tory threshold-the 1951 American Standards Associa
tion audiometric zero-maintained by the National 
Bureau of Standards were derived from data of the 
National Health Survey of 1935-36, as described pre
viously. The original measurements were determina
tions of voltages applied at the terminals of the audi
cmeter earphones used in the survey for a subgroup 
of persons with “normal” hearing. These threshold 
data were transferred by loudness balancing to a group 
of standard earphones designed especially for stability 
in calibration-the Western Electric 705-A. After loud
ness balancing, the earphones were placed on an NBS 
9-A standard calibrating coupler and their response 
was measured. 

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

The threshold standards interms of soundpressure 
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 heldconstant; and that the 
earphone is held against the ear with a constant coupling 

_ 

force.17T1S They will not apply to earphones of other 
types. 

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

The new (1964) standard reference zero recom
mended by the International Organization for Standard
ization (ISO),20-24 is now under consideration to replace 
the differing 1951 American and the 1954 British 
Standards.25 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-A earphones 
and the TDH-39 earphones used in this survey is shown 
in table III. 

The thresholds for the 1951 American Standard 
and the recommended IS0 Standard on the 705-A ear-
phones are rounded to the nearest 0.5 dB in accordance 
with the IS0 method of presentation. The TDH-39 
threshoIds are retained in the form used to convert 
the findings from this survey to decibels re 0.0002 dyne 
per square centimeter, as shown in the section ‘“Com
parison With Findings From Other Studies.” 

Table III. Comparison of 1951 American Standard and the recommended IS0 Standard for reference 
zero 

Frequency 

Decibels re 0.0002 dyne per square cm. 

> 
250 cps------------------------------------------------ 39.6 38.7 24.5
500 cps------------------------------------------------ 25.0 24.4 11.01000 cps------------------------------------------------ 16.5 17.4

2000 cps------------------------------------------------ 19.1 2:
3000 cps------------------------------------------------ 21167:: 

z 9'2
f5H------------------------------------------------ 23:0 8:0
!!;I 21.8 9.5 

L 

IOn NBS 9-A coupler. TDH-39 earphone reference values shown here are those of Allison Labora
tories. The other two sets were determined by averaging many different determinations from many
different countries, available from the National Bureau of Standards. 
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Series 1. 

Series 2. 

I 

Series 3. 

Series 4. 

Series 10. 

Series 11. 

Series 12. 

Series 13. 

Series 14. 

Series 20. 

Series 21. 

Series 22. 

OUTLINE OF REPORT SERIES FOR VITAL AND HEALTH STATISTICS 

Public Health Service Publication No. 1000 

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

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

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

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

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

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

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

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

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

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

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

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

For a list of titles of reports published in these series, write to: Office of lnformation 
National Center for Health Statistics 
U.S. Public Health Service 
Washington, D.C. 20201 
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