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HEARING LEVELS OF CHILDREN
BY DEMOGRAPHIC AND SOCIOECONOMIC CHARACTERISTICS

Jean Roberts, Division of Health Examination Statistics

INTRODUCTION

This is the second report on the hearing
levels of children 6-11 years of age in the
noninstitutionalized population of the United States
based on data obtained by individual pure-tone
air-conduction-audiometric testing in the Health
Examination Survey of 1963-65. It contains these
findings across selected demographic and socio-
economic variables,

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 function
to determine the health status of the population.

Three different survey programs are utilized
in the National Health Survey.1 The Health Inter-
view Survey, in which health information is col-
lected from samples of people by household
interview, is concerned primarily withtheimpact
of illness and disability within the various
population groups. The Health Resources program
obtains health data as well as health resource
and utilization information through surveys of
hospitals, nursing homes, and other resident
institutions and the entire range of personnel
in the health occupations. The Health Examination
Survey, from which the data in this report
were obtained, collects health data by direct
physical examination, tests, and measurements
performed on samples of the population. The
latter program provides the best way of obtaining
actual diagnostic data on the prevalence of certain

medically defined illnesses. It is the only way
to secure information on unrecognized and undiag-
nosed conditions and on a variety of physical,
physiological, and psychological measures within
the population. It also provides demographic
and socioeconomic data on the sample population
under study to which the examination findings
may be related.

The Health Examination Survey is conducted
as a series of separate programs or cycles each
of which is limited to some specific segment of
the U.S. population and to specific aspects of
health. In the first cycle, data were obtained on
the prevalence of certain chronic diseases and
on the distribution of various physical and phys-
iological measurements for a defined adult popu-
lation as previously described. 2,8

For the second cycle or program, on which
this report is based, a probability sample of the
noninstitutionalized children 6-11 years of age in
the United States was selected and examined.
The examination primarily assessed health fac-
tors 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 tech-
nician, The survey plan, sample design, exam-
ination content, and operation of the survey have
been described in a previous report, *

Field collection operations for this cycle
were started in July 1963 and completed in
December 1965. There were 7,119 children
examined, or 96 percent of the 7,417 selected
in the sample, This national sample is closely



representative of the roughly 24 million nonin-
stitutionalized children 6-11 years of age in the
United States with respect to age, sex, race,
region, size of place of residence, and rate
of population change in size of place of residence
from 1930 to 1960,

Each child was given a standardized exam-
ination during his single visit by the examining
team in the mobile units specially designed for
use in the survey. Prior to this examination,
information was obtained from the parent of the
child, This included demographic and socioeco-
nomic data on household members as well as
medical history, behavioral, and related data
on the child to be examined. Ancillary data on
his grade placement, teacher's ratings of his
behavior and adjustment, and health problems
known to the teacher were requested from the
school attended by the child. Birth certificates
for each child were obtained for verification of
his age and information related to him at birth,

Members of the Subcommittee on Hearing
in Children of the Committee on Conservation
of Hearing of the American Academy of Ophthal-
mology and Otolaryngology—Dr. Raymond E,.
Jordan, Chairman, Dr. Eldon L, Eagles, Exec-
utive Director, and others—were advisors to the
Health Examination Survey in the hearing and
related ear, nose, and throat parts of the exam-
ination.® Dr. Leo Doerfler from the University
of Pittsburgh was responsible for training the
technicians in testing of hearing and Mr. Kenneth
Stewart, University of Pittsburgh, for the instru-
ment calibration and environmental control as-
pects of hearing testing.

Statistical notes on the survey design, reli-
ability of the data, and sampling and measurement
error are shown in appendix I, Definitions of
the demographic and socioeconomic factors con-
sidered here are given in appendix II,

HEARING .LEVEL MEASUREMENT

Hearing threshold levels were determined
for the right and left ear of each child individ-
ually at eight frequencies—250, 500, 1000, 2000,
3000, 4000, 6000, and 8000 cycles per second
(cps)—in an acoustically treated room within a
specially constructed trailer in the mobile exam-
ining center using air-conduction earphones with

standard pure-tone audiometers calibrated in
accordance with the 1951 American Standard
Association specifications, as described previ-
ously.%® These instruments were modified by the
insertion of a 30-decibel attenuator so that
testing could be done to as low as 40 decibels
below audiometric zero in a stable part of the
range of the instrument. This was done because
it was recognized that children's hearing is
better than that of adults and would for the
majority test below audiometric zero.

Testing was done by technicians specially
trained in the use of a modified Hughson-Westlake
method in which the tone was introduced first
at 60 decibels intensity, decreased by 10 decibel
steps until no response was obtained, then in-
creased 5 decibels and dropped 10 decibels until
the lowest point was reached at which responses
were obtained in 2 out of 3 or 3 out of 5 ascending
trials. Hearing thresholds so determined were
those corresponding to the weakest intensity of
pure tone produced in the audiometer earphone
that is just audible to the ear of the examinee
in the specified number of trials,

Performance of the room in attenuating
external noise was determined by acoustical
surveys conducted under normal test conditions
periodically throughout the cycle. These survey
findings, when compared with American Standards
criteria for background noise, indicated that the
environment was adequate for testing without
masking to about 20 decibels below audiometric
zero (re ASA-1951) at 250 cps, 28-35 decibels
below at 500-2000 cps, and 40 decibels below
from 3000-8000 cps.7 Analysis of the testresults
indicates no real evidence of masking from
external noise at frequencies lower than 3000
cps. Quality of the test results was further
controlled by daily and weekly field checks and
monthly calibration of the audiometers in the
Acoustics Laboratory of the  University of
Pittsburgh.

During the hearing test when the child seemed
too fatigued to give reliable responses, the fre-
quencies of 3000 and 8000 cps were omitted.
Because the extent of missing data at these two
frequencies for the youngest children (6 and 7
years old) was very large, the national estimates
shown for them will be less reliable than for
the others, as previously described.’



Findings from the survey in this report are
presented in terms of the 1951 American Standard
for Audiometric Zero. The basis for converting
these findings to those in terms of the 1964
standard reference zero recommended by the
International Organization for Standardization and
recently adopted in the 1969 American National
Standard for audiometers is given in appendix IIl.

With modified audiometers used in this study
it was possible to obtain reliable estimates of
essentially the entire range of hearing thresholds
at each frequency. Mean and median values with
few exceptions do not differ significantly, mean
values usually being slightly higher (poorer
hearing) than the medians. Thus the thresholds
among at least the larger subgroups of these
children appear in general to be fairly symmet-
rically distributed, For convenience, findings are
presented in this report in terms of meanhearing
levels across all demographic and socioeconomic
characteristics. Hearinglevels at three percentile
points— B,, P,,and P, or the levels below which
25 percent, 50 percent, and 75 percent of the
child population fall, respectively—are included
for the two major racial groups, the four regions,
and the various income classes to give some
measure of the variation in thresholds within
the child population.

FINDINGS

Only key measures of functional hearing—
thresholds in the better ear and estimates for
speech based on them—are considered here in
relation to the demographic and socioeconomic
background of these children.

Hearing of children tends to beless sensitive
(poorer) at the higher frequencies from 3000 to
8000 cycles per second than at the lower tones
from 250 to 2000 cps?® (figure 1 and table 1).
Mean thresholds, in terms of the 1951 ASA
standard for reference zero, were as expected
all significantly below (better than) what was
considered normal hearing in that standard which
had been based on findings among adults pri-
marily., The mean values (re1951-ASA reference
or audiometric zero) ranged from a low of -9.5
decibels at 250 cps to -2.0 decibels at 4000 cps.
In terms of the 1964-1SO standard for reference
on audiometric zero (appendix III), except at 2000
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Figure |. Mean hearing levels of children 6-11 years

of age at eight frequencies in terms of decibels re
audiometric zero—ASA 195! and ISO 1964, United
States, 1963-65.

cps these mean hearing thresholds are con-
sistently less sensitive (poorer) than the levels
considered normal in the newer standard, ranging
from 2.2 decibels at 1000 cps to 6.9 decibels at
6000 cps. Only at 2000 cps do mean hearing
thresholds of children remain (slightly) below or
more sensitive than the new "normal' values. The
decrease in relative hearing sensitivity with fre-
quency from 2000 cps on persists eveninrelation
to the new standard.

Race

White children on the average had better
hearing than Negro children in the middle fre-
quencies from 1000 to 4000 cps, mean differences
being large enough to be statistically significant
only at 3000 and 4000 cps (figure 2 and tables
2 and 3). At the extremes of the frequency
range, 250-500 and 6000-8000 cps, Negro children
tended to have just slightly more sensitive
hearing than white. This pattern generally per-
sisted throughout the age range but mean differ-
ences werenot consistently significant throughout,
Mean levels for the other races are also shown
in table 1, but the sample used in this study was
not large enough to provide reliable national
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children 6-I11 years of age at eight frequencies,
United States, 1963-65.

Table A.

Mean, median, and semi-interquartile range

estimates for this small heterogeneous group in
the population.

Negro boys show a similar pattern to that
for the total group but mean Negro-white differ-
ences in levels are large enough to be statistically
significant at 250-500 cps (Negro—more sen-
sitive) and at 3000-4000 cps (Negro—less sensi-
tive). Among girls, the Negro group generally
had poorer hearing than did the white except
at 8000 cps.

Further quantitative evidence of the lack of
any consistent racial differentials among children
in hearing sensitivity was obtained for convenience
by use of simple linear correlation techniques
where race is treated as a binomial variate
(excluding the less than 1 percent not classified
as white or Negro). At the essential speech
frequencies (average of 500, 1000, and 2000 cps)
a negligible relationship was found between hear-
ing thresholds and race (r=.01+.031).

Hearing sensitivity among both Negro and
white children increased with age throughout
the frequency range in the study, mean differences

in the distribution of hearing

thresholds of white and Negro children 6-11 years of age at eight frequencies: United

States, 1963-65

White Negro
Frequency
Mean | Median | 1/2(P)g-P,5) | Mean | Median | 1/2(Py-F,p)
Decibels re audiometric zero (ASA-1951)

250 CpS-=====m=m- - mmm——- - 9.4 -9.8 3.8 -9.7 -9.9 3.7
500 cpS==m==-m--m—--mmm—emmm— - -8.9 -9.3 3.8] 9.6 -9.8 3.8
1000 CpS-=====-===c=m———mmmmm—=m- -7.9 -8.7 4,21 -7.3 -8.3 4.3
2000 cpS=-=====—=-m--—mmmmm——m - -9.3 -9.6 3.8 -8.4 -8.9 3.9
3000 cpS~===~=——-—===-—--mmm———-- -5.3 -5.9 5.41 -3.5 -3.5 5.4
4000 cpS==-===-mmmmm - - -2.3 -2.4 5.4] -0.4 -0.4 4.0
6000 cpsS-=-=m=mm—mmmmemm e m e -2.5 -2.9 6.0 -2.9 -3.2 5.9
8000 cpS-====--———mmm - mmmmm - -6.0 -7.1 5.9] -6.8 -7.6 5.4

NOTE: Semi-interquartile range 1/2(P,g-PB5) which includes 12.5 percent of the distri-
bution above and 12.5 percent below the median (F,.



between hearing levels for 6- and 11-year-olds
being large enough to be statistically significant
only at the lower tones from 250-1000 cps ana
at the highest frequency, 8000 cps. The fact
that the mean levels decreased slowly but con-
sistently with each year of age over the entire
age span to 10 or 11 years would probably
indicate that this increasing sensitivity is due
to some factors other than the shorter attention
span and hence somewhat less reliable test
results among the 6- and 7-year-old children.

The semi-interquartile range in the distri-
bution of hearing levels, half of therange between

the 25th and 75th percentile points and hence
includes 25 percent of the children, gives arough
measure of the variation in hearing sensitivity
among them. As may be seen In tables A,
2, and 3, this semi-interquartile range is similar
for both racial groups. It is generally lower at
frequencies of 2000 cps or below (7 to9 decibels)
than at the high tonal frequencies of 3000 cps and
over (11 to 12 decibels).

Findings from the 1958-60 study conducted
by the University of Pittsburgh-Committee on
Conservation of Hearing of the American Academy
of Ophthalmology and Otolaryngology among a
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Figure 3. Mean hearing levels of children 6-11 years of age at eight frequencies by region, United States, 1963-65,



representative sample of over 4,000 children
between the ages of 5 and 14 years in the Pitts-
burgh, Pennsylvania, schools showed only small
white-nonwhite differences in hearing sensitivity
and no conmsistent trend.® For the right ear,
slightly but not significantly better hearing was
found among mnonwhite than white children at
250, 500, 6000, and 8000 cps and slightly poorer
hearing at 2000-4000 cps, on the average, a
different pattern than that for the left ear, where
mean thresholds for the nonwhite group were
slightly lower at all but 2000 cps. The findings
from the present study for the better ear are
in general somewhat similar to those for the
right ear of children in the Pittsburgh group.
However, the latter includes children of 5 and
12-14 years of age not in the present national

study, and the nonwhite group from Pittsburgh
includes both Negroes and other nonwhite chil-
dren limiting precise comparison,

Region

Children from the South were found to have
less semsitive hearing on the average than those
from other regions except at 6000 and 8000 cps,
where mean scores of children from the Northeast
were higher (poorer hearing) (figure 3 and
table 4), Children from the West had more
sensitive hearing than those from other regions
except at 4000 and 8000 cps, where the Midwest
group had somewhat lower mean levels. Mean
differences between the Western and Southern
residents were large enough to be statistically

Table B. Mean, median, and semi-interquartile range in the distribution of hearing
thresholds of children 6-11 years of age at six frequencies, by region: United
States, 1963-65

Frequency
Region and measure
250 500 1000 2000 4000 8000
cps cps cps cps cps cps
Northeast Decibels re audiometric zero (ASA-1951)

Mean--=----meem e e —me e 9.4 -9.0 -7.3 9.0 -2.0 -5.1

Median-=--==-=cmmeommem e - -9.7 9.4 -8.2 9.5 -5.7 -6.3

1a(PBg— B =======---===ssmm—me——oo o 3.8 4.0 4.7 4.0 5.5 6.0

Midwest

Mean----=m=--mmmmmmm e e - 9.1 -8.8 -8.0 9.0 -2.7 -7.3

Median-----=-----mmcmm e ee e - -9.4 -9.2 -8.7 9.3 2.4 -8.2

Y2 (P — Bg)===--====mmmm—omm—m—m—mmm e 3.6 3.7 3.7 3.8 5.4 5.6

South

Mean-~—==~=c- e -8.7 -8.0 -7.1 -8.5 -1.0 5.2

Median---=-=cemmmmmmmm e mmme e -9.3 -8.7 -8.1 -9.1 -1,2 -6.5

O I I 3.6 4.0 4.5 3.6 4.6 6.0

West

Mean ---==-~-c-c e mmmn e e deee e -10.8 -10.,0 -8.8 -10.1 -2.4 -6.5

Median-===--=-mcc e mmcmeeeaaom -11.0 -10.2 9.2 -10.3 -2.6 -7.5

T 4.5 4.3 4.2 4.0 5.6 5.6

P

NOTE: Semi-interquartile range ( Pg-Fig

)

which includes 12.5 percent of the distri-

bution above and 12.5 percent below the median (B,



significant at the lower frequencies of 3000
Ccps or less,

Both boys and girls from the West had
lower mean hearing levels (better hearing) than
those from other regions except at the 4000
and 8000 cps frequencies. However, at the other
extreme, girls from the South were found to
have poorer hearing than those from other sections
‘of the country across the entre test range,
while boys from the South had the pooresthearing
(mean values) only at 2000-6000 cps.

By age the regiomal pattern was similar
but less distinct than that for the total group
of children 6-11 years,

The consistency of the pattern of regional
differences in hearing sensitivity of children was
tested very roughly using linear correlation
techniques. Here a mnegligible relationship was
found with r=-.07%,040,

As may be seen in tables B and 5-8, varia-
bility in hearing levels as measured by the semi-
interquartile range is consistently slightly higher
among children from the West than for those
living elsewhere except at 1000 cps and the
two highest frequencies. In all four regions
variability at test tones of 3000 cps or more is
greater than at the lower tones.

Size of Place of Residence

Children living in urban communities not
differentiated by size of place have hearing
thresholds that differ little on the average from
those living in rural areas of the country (tables
9 and 10 and figure 4). At frequencies of 250,
2000, 6000, and 8000 cps urban dwellers have
slightly more sensitive hearing than their rural
counterparts on the average, whilerural residents
have slightly better hearing at 500, 1000, 3000,
and 4000 cps. However, none of the mean differ-
ences are large enough to be considered statisti-
cally significant.

Hearing levels did not vary consistently with
size of community for urban dwellers, Mean
thresholds for the essential speech range varied
from a low of -9.4 dB (re audiometric zero-
ASA, 1951) for children in urban places of 2,500
to 9,999 total population to -8,3 dB for those in
places of 25,000 or more population but living
outside the large urbanized areas (table 11),

250 cps 500 cps

1000 ¢ps 2000 cps

-10

Urban Rural Urban Rural Urban Rural Urbon Rural

3000¢cps 4000 cps 6000 cps

8000 cps

DECIDELS RE AUDIOMETRIC ZERO (ASA,1951)

[P

Urban Rural Urban Rural

Urban Rural

PLACE OF RESIDENGE

Figure 4. Mean hearing levels of urban and rural
children 6-11 years of age at eight frequencies,
United States, 1963-65.

differences which could easily be due to sampling
variability. The degree of association between
hearing thresholds (estimates for speech) and size
of place of residence is, as expected, negligible
(r=.02%,037).

Rate of Population Change.—The extent and
direction of change in size of population of place
of residénce from 1950 to 1960 was one of the
three axes of stratification used in the sampling
frame for this survey. It is considered to be
an index to the economic stability of the com-
munities in which these children reside, Places
in which there was an above-average gain during
the decade were perhaps more likely to have
a healthy expanding economy, while those expe-
riencing a loss might tend to be communities
with diminishing employment opportunities and
resources for development. It might be expected
that this factor would in turn bereflected to some
extent in the hearing sensitivity of the children
living there insofar as this might be affected
by the availability and adequacy of medical care.

No significant pattern of relationship exists
between hearing sensitivity of children and this
index of economic stability of their community
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of residence, Children living in places showing
an above-average gain in size tend to have
slightly but not significantly better hearing than
those from presumably less prosperous areas
throughout the test range with the slight exception
at the lowest frequency (figure 5 and table 12).
Those in areas of population loss except at the
highest frequency (8000 cps) generally have at
least as good or slightly more sensitive hearing
on the average than those from areas showing
moderate growth,

Family Income

Hearing sensitivity of children generally
increased with the size of their family's annual
income consistently throughout the test range
in this study (table 13 and figure 6), Mean thresh-
olds for those in the lowest income bracket,
less than $3,000, were significantly higher (poorer
hearing) than those from families with earnings
of $10,000 or $15,000 or more. Successive
differences from one income bracket to the next
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Figure 6. Mean hearing levels of children 6-Il years

of age at selected frequencies
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United States, 1963-65.

highest were generally not large enough however,
to be considered statistically significant. The
degree of association for the total group 6-11
years of age at the speech levels was found
to be significant but of a low order (r=.12%,018),

This pattern of relationship of hearing sen-
sitivity with size of family is found among both
boys and girls and at each year of age with few
exceptons.

At frequencies above 250 cps, girls were
found to have slightly more sensitive hearing
than boys, on the average, with few exceptions
across all income levels,

Variability in hearing sensitivity as measured
by the semi-interquartile range showed no con-
sistent pattern of relationship to family income
for these children (tables C, 14, and 15),

Education of Parent

Hearing sensitivity of childrenonthe average
was found to increase with the number of years
of formal schooling completed by the parent
who was considered head of the household (table
16 and figure 7). Mean differences between hearing
thresholds of those whose parents had the least
education and those with 4 years or more of
college work were statistically significant
throughout the entire test range of frequencies,
However, differences between successive educa-
tional levels of parent were not generally large
enough to be significant, and occasional slight
deviations from the general pattern were found,
particularly for the substantially smaller group
at the 8-year level,



Table C. Mean, median,

and semi-interquartile

range in the

distribution of hearing

thresholds of children 6-11 years of age at six frequencies, by annual family income:

United States, 1963-65

Family income and measure

Frequency
250 500 1000 2000 4000 8000
cps cps cps cps cps cps

Less than $3,000

Decibels re audiometric zero (ASA-1951)

-8.
-9,

-9,
-9.

-9.
-9,

-10,
-10.

-10.
-10.

-10,
-10,
3.

N+ 0o~ B~ ool = oo W oo

~NH=O

-8.1 -6.9
-8.8 -8.0
4.2 4.8
-8.6 -7.4
-8.9 -8.2
4.2 4.7

9.0| -7.8
9.4 8.7
3.9 4.2
9.6| -8.2
9.7| -8.9
3.8 3.7
9.4 -

-10.6 -10
-10.5 -9.
4.0 4

-8.0 -0.7 5.4
-8.7 -0.8 6.4
4.0 4.4 5.9
-8.8 -1.2 -5.6
-9.3 -1.0 ~6.7
3.9 4.8 6.0
-9.1 -2.1 -5.9
-9.6 ] -2.3 -7.1
3.8 5.3 6.0

-9.7 -2.7 -6.5
-9.9 -2.8 -7.7
3.6 5.4 5.6
-10.1 -3.6 -6.9
-10.1 -3.7 -8.0
3.8 5.6 5.4
-10.5 -3.6 -7.2
-10.6 -3.9 -8.2
4.0 5.4 5.5
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Figure 7. Mean hearing levels of children 6-11 years of age at selected frequencies by education of parent,
United States, 1963-65.

The negative relationship between hearing
levels of children and education of their parents
(hearing sensitivity increasing with education)
was slightly stronger than that with income
(r=.14 * .025). Even when the income level of
the family is held constant, since a relatively
high correlation exists between income and educa-
tion (r=.38), there is still a small but significant
negative relationship of hearing sensitivity with
education of parent (r=-.,09) although it has been
reduced by about one-third.

Grade in School

Mean hearing thresholds as shown in table
17 show a similar pattern of increasing sen-
sitivity with grade to that with age of the child
as would be expected since the majority of chil-
dren are in the normal grade placement for
their age. Since the age range in this survey

was 6-11 years, children in the kindergarten
or seventh grade at the time of the examination
are relatively smaller groups and cannot be con-
sidered typical of either the total or normal
group of children in these two grades. The
hearing test findings, however, should be closely
representative of noninstitutionalized children in
grades 1-6.

SUMMARY

This report contains estimates of the hearing
levels of noninstitutionalized children 6-11 years
of age in the United States in relation to their
demographic and socioeconomic background. The
findings are based on individual monaural pure-
tone air-conduction audiometric test results for
examinees in the Health Examination Survey of
1963-65. In the survey, a probability sample
of 7,417 children was selected to represent the

n



24 million noninstitutionalized children of this
age in the United States, Of these, the 7,119
examined, or 96 percent, were closely repre-
sentative of the American child population from
which the sample was drawn with respect to age,
sex, race, region, and other available demographic
and socioeconomic variables,

Findings in this report are limited to test
results for the better ear. Comparisons between
mean thresholds in decibels based on both the
1951-ASA audiometric zero and the 1964-ISO
audiometric zero at each of the eight test fre-
quencies—250, 500, 1000, 2000, 3000, 4000, 6000,
and 8000 cps—areincluded. The results inrelation
to the selected demographic and socioeconomic
characteristics are presented in terms of the
1951-ASA reference values.

No consistent pattern of white-Negro differ-
ences in hearing sensitivity of American children
was found. White children had better hearing
on the average than Negro children at the middle
of the test range—1000-4000 cycles per second—
but only at 3000 and 4000 cps was the difference
statistically significant, At the extremes of the
test range the racial differences were negligible
but in the opposite direction, Hearing sensitivity
increased with age for both Negro and white

12

children up to 10 or 11 years. The degree of
variability among children in this faculty was also
similar for both racial groups.

Children living in the South were found to
have somewhat less sensitive hearing, except at
6000 and 8000 cps, while those from the West
had more sensitive hearing, except at 4000 and

. 8000 cps, than children from other sections of

the country. However, the mean differences were
statistically significant only between the extremes
of the regional groups at the lower frequencies

. under 4000 cps.

No real urban-rural differences or differ-
ences in size of urban place of residence were
found among these children, )

The only really significant pattern of rela-
tionships of hearing sensitivity of children to
these demographic and socioeconomic character -
istics was with education of their parents and
income of their families, Hearing sensitivity in-
creased with the amount of formal schooling
of their parents and also with the income level
of their families, The association with education
was slightly stronger (r=-.14) than that with
income (r=-.12), but significant mean differences
in hearing thresholds were found between the
extreme groups in both factors.
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of children, by race, age, and

frequencies and estimates for speech

sex: United States, 1963-65

Mean hearing levels at eight

Table 1.
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Table 1. Mean hearing levels at eight frequencies and estimates for speech of children, by race, age, and sex:

United States, 1963-65—Con.
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Table 2. Medians and quartile pointsl in the distribution of hearing levels at eight frequencies and
estimates for speech among white children, by age and sex: United States, 1963-65
250 cps 500 cps 1000 cps
Age and sex !
st Median P, st Median P P, Median P
Both sexes Decibels re audiometric zero (ASA-1951)
6-11 years--—-—-==--mcm—-=memme—ae————- -13.6 -9.8| -6.0| -13.2 -9.3| -5.3]| -12.6 -8.7| -&4.2
[ T R L EE L L EEEE B Rt -12.3 -8.3| -3.4| -12.1 -7.9( -2.4| -11.9 -7.8| -2.1
7 YearS==——mm—mmmm e emme e mmm—m——— e mmmmen -12.7 -9.0( =523 -12.3 -8.3| -3.3| -12.1 -8.0| -2.5
8 years-——-————=—==---—me e mmmmmeeee e -13.8 -9.9| -6.1| -13.4 9.3| -5.3] -12.5 -8.6| -3.9
9 years-----=— == =mm - - —m e mmmemeoe- -12.6 -9.9| -6.1| -13.4 9.4 -5.6] -12.9 -8.8| -4.4
10 years--—-—=-=—--—- - = mmmmmmem—e oo -13.9 -10.2| -6.5| -1l4.1 -10.3| -6.4| -13.3 -9.4| -5.6
11l years-——-—-====m-m-mm e e —mmem e -14.5 -10.7| -7.0| -1l4.1 10.3] -6.6] -13.1 -9.5( -5.8
Boys -
6-11 years-=—=------=--—-m————e—mm—aeo -13.7 -9.9| -6.1] -13.1 -9.3] 5.2} -12.5 -8.6( -3.9
6 yeaArS-m===m=mmmmem e e s meeememmm———oeo -12.4 -8.4| -3.4| -11.9 -7.5| -1.7} -11.8 -7.7| -2.0
7 YEArS ===m = mmmmmmmm e mmmm—m—mm— o -12.9 -9.3| -5.6] -12.1 -8.1] -2.8]| -12.0 -7.7| -1.9
8 years----——-——--—--—m-emmemmmeme e e———-o- ~13.7 -9.9( -6,0( -13.1 -8.9| -4.5| -12.3 -8.2( -2.9
9 year§----m=—==————mm - mmmmm—mm—eea- =141 -10.3| -6.5( -13.6 -9.7| -5.9] -13.0 -9.0| -5.1
10 years-=————————=—-------———mmmmmem—o——o -14.3 -10.7| -7.0| -13.7 -10.0| -6.3] -12.9 -9.1| -5.3
11 yearS-=-===—=--—mmm e mmmemm—eeo— o -14.7 -11,0| -7.3| -14.2 10.4] -6.7] -13.0 9.4] -5.9
Girls
6-11 years----=--==----~-—mmm—mmem———— -13.4 -9.6| -5.8| -13.4 -9.4| -5.5] -12.8 -8.8( -4.5
6 YeArS===m===m e e e mme e mme— -12.2 -8.3| -3.5| -12.2 -8.2| -3.2| -12.0 -7.8| -2.1
7 YEALS —===mmmmm e mm e e mmmmmeee- -12.5 -8.7| -5.0| -12.6 -8.5| -3.8] -12.2 -8.2| -3.2
8 years--=--=—-—---—--—-mmm e mmmeme——e—aee -13.8 -10.0| -6.1) -13.7 -9.7| -5.7] -12.8 -8.9| -5.1
9 year§-==-==-—=—-----m - e e mmmem———e——-- -13.4 -9.6( -5.7| -13.3 -9.3| -5.4| -12.8 -8.6| -3.6
10 years---==—--=--—--m - mm—mmeeeee- -14.4 -10.6| -6.9| -14.6 -10.6| -6.6| -13.6 -9.8] -5.9
11 years---=-—-—-—m=mm-mm e mmemm e oo -14.2 -10.4| -6.5] -14.0 -10.3| -6.51 -13.3 -9.51 -5.7
2000 cps 3000 cps 4000 cps
P, Median P P Median P, P Median L
Both sexes Decibels re audiometric zero (ASA-1951)
6-11 years--—====-~-m---mmmmme—~—e——-a -13.4 -9.6 |-5.8 |-11.0 =5.9 |+0.1 -8.3 -2.4 | +2.5
6 YEATS == == mm e mm e e e e -12.9 -8.8 [-4.4 |-10.7 -5.4 [+0.5 -6.4 -1.3 | +3.1
7 YEATS ===—=—— == mm - mmmmm——e——— - -12.9 -9.3 |-5.6 |-10.3 -4,9 [+0.5 -7.1 -1.6 | +2.8.
8 years-——m—— - e eem s -13.6 9.9 |-6.1 |-11.4 -6.2 |+0.1 -8.0 -2.2 | +2.6
9 YEArS-====mmemme e e mmm e e mmm e -13.6 9.7 |-5.8 |-11.0 -5.9 |+0.2 -8.5 -2,5 | +2.5
10 years---- -13.9 -10.1 |-6.3 |-11.4 -6.6 |-0.6 9.4 -3.7 | +L.5
11 years -13.7 10.0 |-6.4 |-11.2 -6.3 | -0.2 9.5 -3.6 | +2.0
6-11 years-=--=-=---mm=mcemmmmmm— e me oo -13.2 -9.4 |-5.5 |-10.8 -5.5 {+0.5 -8.1 -2.2 | +2.6
b YeATS ====——== - mmmm e mmem e e -12.6 -8.4 |-3.3 |-10.2 4.8 |+1.1 -6.2 -1.1 | 3.4
7 YEATS=====m=— e memm e e emmm— e -12.8 -9.1 [-5.4 (-10.0 -4,2 [+1.1 -6.7 -1.4 | +3.0
8 years--—------meemmmm e e -13.5 9.7 |-5.9 |-11.1 -5.7 |{+0.5 -8.2 -2.2 | +2.6
9 years-- -13.5 -9.6 |-5.7 |-11.1 -6.1] 0.0 -8.5 2.4 | ¥2.7
10 years-—-—-——=--=-=- = —— e e ——mm e — o -13.6 9.8 |-6.0 |-11.2 -6.2 | -0.1 -8.8 -3.0 | +1.9
11 years--=-=-=---=--mmmmee———mmm—m—m— oo o -13.5 -9.7 |-6.0 |-10.9 -6.0 | 0.0 -9.3 -3.5 | +2.0
-9.8 |-6.1 |-11.2 -6.3 |-0.3 -8.5 -2.5 | +2.3
. 9.2 (-5.2 |-11.2 -6.1 |-0.2 -6.6 -1.4 | +2.9
. -9.4 (-5.8 |-10.7 -5.6 0.0 -7.5 -1.9 | +2.7
. -10.0 |-6.3 |-11.6 -6.6 | -0.4 -7.8 -2.1 | +2.6
. -9.8 |-5.9 |-10.9 -5.6 |+0.4 -8.5 -2.5 | +2.3
10 years . -10.4 |-6.6 |-11.6 -7.0 |-1.1 -9.9 4.5 | +1.0
11 years---==----cmec e e mmm e mm -13.8 -10.3 |-6.7 |-11.4 -6.7 {-0.5 -9.,6 =3.7 | +2.1




Table 2. Medians and quartile points! in the distribution of hearing levels at ecight frequencies and
estimates for speech among white children, by age and sex: United States, 1963-65—Con.
6000 cps 8000 cps Speech?
Age and sex
Fg Median | P, st Median P, Py Median P
Both sexes Decibels re audiometric zero (ASA-1951)

6-11 years-—=—=----—mmme e -9.3 -2.9 |+2.8 | -12.1 -7.1] -0.3 | -12.8 -9.2 | -5.6
6 yearS-=-m=m e e e et -8.5 -2.3 143.1 | -11.2 -5.7 | +1.3 | -12.0 -§.3 -3.8
7 YEArS == m e m o e el -8.8 2.4 |+3.0 | -11.7 ~6.4 | +0.2 | -12.2 -8.5 | -4.4
-9.9 -3.5 [+2.1 ]| -12,4 -7.6 | -0.8 | -12.8 -9.3 | -5.8
-9.6 -3.3 |+2.7 ) -12.7 -7.6 | -0.9 [ -12.9 9.4 | -5.9
-9.8 -3.3 | +2.4 | -12.4 -7.8 | -1.5 | -13.3 9.9 | -6.4
9.2 =2.7 | +3.1] -12.5 ~7.6 | -0.8 | -13.2 9.7 -6.3
-9.1 -2.6 [+3.1 | -12.0 -6.8 |+0.1 | -12,6 9.0 | -5.4
-8.3 -1,9 [+3.7 [ -11.3 4.1 +42.2 | -11.8 -8.0 -3.2
-8.6 -2.3 (+3.0 ] -11.9 -6.8| 0.0 ]-12.1 -8.2 -3.5
9.6 -3.2 (42,7 | -1L.8 -7.0 [ +0.1 [ -12.6 9.1 -5.5
-9.6 -3.2 |43.1 | -12.7 -7.6 | -1,1{-12,9 ~9.4 | -5.9
9.4 -2.8 |+2.5|-12.3 -7.8 | -1.4 ] -13.0 -9.5 -6.0
9.1 -2.5 [+3.5 | -12.3 -7.2| 0.0]-13.1 -9.7 -6.3
-9.5 -3.1 [ +2.4 | -12.3 -7.4| -0.8 | 12,2 9.4 | -5.8
-8.8 -2.7 |+2.6 | -11.7 -6.9 | 0.0]-12.2 -8.5 -4.,5
-9.0 -2.4 | +3.0 | -11.4 =5.9 |+0.3 | -12.4 -8.8 =5.2
-10.3 -3.9 [+1.7 | -13.0 -8.2|-1.9|-13.0 -9.6 -6.1
-9.6 =3.4 | +2.4 | -12.6 -7.7 | -0.8 | -12.9 -9.4 | -5.9
-10.1 -3.9 [+2.2 [ -12.4 -7.8 | -1.6 | -13.7 -10.2 -6.8
-9.3 -2,8 (+2.7 | -12.7 -7.9 | -1.4 | -13.2 -9.8 -6.3
! median, and are the points in the distribution of hearing levels below which 25, 50, and 75 per-

Pos 1 Py
cent“of the children, Eespectively fall.
2Average of hearing levels at 500, 1000, and

18

2000

cps.



Table 3. Medians and quartile points1 in the distribution of hearing levels at eight frequencies
mates for speech among Negro children, by age and sex:

United States, 1963-65

and esti-

250 cps 500 cps 1000 cps
Age and sex
st Median P75 P, Median P75 st Median P75
Both sexes Decibels re audiometric zero (ASA-1951)
6-11 years-=------=mmemmmeee—mm—a——eo -13.6 -9.9‘ -6.2| -13.6 -9.8 -5.9 | -12.2 -8.3 -3.6
6 YEArS--=-—-rmememmmm e e m— e emm—em—— o m-- -12.4 -8.9 -5.4] -12.7 -9.1 5.4 -11.7 -7.9 -2.9
7 years- -1 -12.4 -8.6 4.6| -12.3 -8.6 4.5 | -12.1 -7.6 -1.9
8 years- -1 -13.4 -10.0 -6.7| -13.7 -9.7 -5.8| -11.8 -8.0 -2.9
9 YEATSe——mmm—mmmm—m e eeme——ae- ——=| -14.2 -10.4 -6.6| -13.8| -10.0 -6.2| -12.4 -8.6 ~4.3
10 years---m-—-mmcme e e ~—-=| -14.8 -10.8 -6.8| -14.5( -10.4 -6.4 | -12.2 -8.6 4.8
1l yearsS-s=sm——mmmememmme e eme e mm——a -15,1 -11.1 -7.2| -15.2| -11.1 -7.1] -12.9 -9.2 -5.5
Boys
6-11 years---=-----emmmmcememcmee - -14.2 -10.5 -6.7| -14.0| -10.1 -6.1] -12.1 -8.2 -3.4
6 YEArS mmemm = m e e -12.6 9.4 -6.1( -13.5| -10.0 -6.4 | -11.5 -7.5 -2,1
7 YEArS —emmmm e e e e -12.9 -9.1 -5.4] -12.5 -8.7 4.9 -11.9 -7.2 ~1.2
8 yearS--em e e -13.9 -10.5 ~7.1| -13.7 ~9.5 -5.2 | -11.7 -7.9 2.7
9 YEArS —mmm - m e e e e e e -14.9 -10.8 -6.7| -13.7| -10.0 -6.3| ~12.9 ~9.2 -5.5
10 years ——--—mm e oo -17.5 -12.1 -7.7] -16.7| -11.3 -6.6| -12.0 -8.2 -3.6
1l years —--==-mcsmemcm e am -16.1 -11.7 -7.9| -16.1| -11.5 -7.6| -12.8 -9.3 -5.7
Girls
6-11 years--—---——-‘ ------------------- -13.1 9.4 -5.7| -13.2 -9.4 -5.7] -12.3 -8.4 -3.9
6 years -12.1 -8.3 -3.6| -11.8 -8.1 -3.5]| -11.9 -8.2 -3.9
7 years -12.1 -8.2 =3.4( -12.2 -8.4 -4.2| -12.5 -8.1 -2.6
8 years -12.9 -9.6 -6.3| -13.6( -10.0 -6.4] -11.9| -8.1 -3.1
9 years -13.5 -10.0 -6.6] -13.8 -9.9 -6.1] -11.9 -7.9 -2.6
10 years -13.4 -9.7 -5.9] -13.5 -9.8 -6.2] -12.5 -8.9 -5.4
11l yearsS-—=---m=mmmmmcmmcm e mm e -14.6 -10.5 -6.41 -14.7] -10.6 -6.51 -13.1 -9.2 5.4
2000 cps 3000 cps 4000 cps
I-"2 s Median Py P, [Median P, L Median P
Both sexes Decibels re audiometric zero (ASA-1951)

-12.3 -8.9 -5.0 -9.4 =3.5] +1.5 4.5 -0.4 | +3.6
-12.0 -8.4 4.7 -8.6 -3.0| +1.4 -3.8 0.0 | +3.8
-12.5 -8.2 -2.8 -9.4 -2.8| +2.3 -4.,2 -0.2 | +3.8
-12.8 -8.9 =5.1 -8.5 -2.9 | +l.8 -3.8 0.0 | +3.8
-13.2 -9.4 -5.6 -9.7 -3.8| +1.6 4.6 -0.4 | +3.8
-13.3 9.0+ 4.4 -10.2 4,9 +0.8 -5.7 -0.8 | +3.8
-13.5 -9.8 -6.0 -9.9 -4,2 | +0.8 -6. -1.6 | +2.6
6-11 years------=—-cmm e -12.9 -9.2 -5.4] -9.3 -3.5| +L.4| -4.5 -0.6 | +3.4
6 YEArS -—--mmmmmm e e -12.1 -8.6 -5.2 -8.7 -3.2( +1.0 -3.4 0.0 | +3.4
7 YEATS — == e e e e -12.6 -8.6 -4,0 -8.4 -2.0| +2.8 L4 -0.4 | +3.6
8 yearS ---mmm e e o -12.9 -9.1 4.6 -8.4 -2.8| +1.6 -3.7 0.0 | +3.7
9 yearS-m-mmmmm e e e e - -13.5 -9.8 -6.0| -10.5 -5.5| +0.5 -6.3 -1.4 | +2.9
10 years-=---=—m-—sm e e -13.2 -9.4 -5.5 -9.7 -4.0| +1.2 4.7 -0.1 | +4.6
1l years-—-----mcm e e -13.6 -9.8 -6.0 -9.7 -3.8| +1.0 -6.7 -1.8 | +2.3
-8.7 4.1 -9.5 -3.6| +1.5 -4.5 -0.3 | 3.9
-3.2 -3.9 -8.4 =2.8| +1.9 4.3 0.0 [ +4.3
7.7 -1.9] -10.1 -3.7| +1.8 4.0 0.0 | +3.9
-8.7 4.4 -8.6 -2.9| +1.6 -3.9| +40.1 ]| +4.0
-9.0 -5.2 -8.4 2.4 | +2.4 -3.6| +0.6 | +4.8
-8.6 -2.9| -10.7 -5.81 +0.3 -6.9 1.4 | +3,1
~9.7 -6.1) -10.1 4.6 +0.5 -6.7 1.4 | +3.0




‘Table 3.

Medians and quartile points

1

in the distribution of hearing levels at eight frequencies
and estimates for speech among Negro children, by age and sev: United States, 1963-65—Con.

6000 cps 8000 cps Speech?
Age and sex
P, Median P75 P, Median | P, P, Median P
Both sexes Decibels re audiometric Zero (ASA-1951)
6-11 years-----=====--=--= -9.5 -3.2 | +2.3 | -12,2 -7.6 | -1.5| -12.5 -9.1 -5.7
6 YeArS -mm=mmsmmmmammeemem—ea—oe -8.5 =2,6 | +2.4 | -11.5 -7.0| -1,3 | -12.2 -8.8 | -5.4
7 JEATS --mmmmmemmmmmemm——momommae -8.4 2.2 | +3.0 | -11.3 -6.2| -0.3 | -12.1 -8.3 -3.6
8 years----mmmmmemmmee—mem oo oeo- -9.9 4,1 [+1.5 | -12.7 -8.0| -1.7 | -12.3 -8.8 | -5.4
9 yearS-----=-semcmemmme—o——ma-- -10.5 -3.8 (+42.2 | -13.1 -8.3| -1.5| -12.6 -9.2 -5.8
10 years----=======-=----------- -9.3 -3.1|+2.3|-11.6 -7.2| -1.1| -12.8 -9.6 -6.3
11 years-------------=====-=---- -10.3 -4.01+2.2 | -13.4 -9.0| -3.4] -13.1 -9.8 -6.5
Boys
6-11 years-----=---=-c~=--=~ -9.8 -3.7 | +1.8 | -12.1 -7.5| -1.3 | -12.7 -9.2 -5.8
6 years-=-—-——==--emmeem—m - -9.0 -3.0 | +2.4 | -11.3 -7.1| -1.5| -12.3 -9.0 -5.7
7 Jears-m---mmmmmmmmmmmmmmm oo -8.4 -2.1|+3.2 | -10.3 4.8 | 40.4 | -12.4 8.8 | -5.2
8 years-------mmemmmm e -10.1 -4,8 (+40.7 | -12,8 -8.0| -1.7 | -12.3 -8.7 -5,0
9 years-----=-m-===-memommo - -11.4 -5.7 | +0.7 | -13.0 8.4 | -1.7 | -13.0 -9.5 | -6.0
10 years-me--mm=-e—mcmmeomemenee- -9.0 -3.0 [ +2.3 | -11.6 -6.7| -0.5| -12.9 -9.6 | -6.2
11 years----c----mmemmm e mmmm -10.5 -3.9|+1.3 | -13.6 9.4 | -5.1] -13.4| -10.0 | -6.6
Girls
6-11 years-----==-=-~—=uo- -9.1 -2.8|+2.8 | -12.4 7.7 -1.7 | -12.4 -9.0 -5.5
6 YEArS-m==nmmm==m—m=m—mmmo—mo -7.9 -2.2 | +2.5 | -11.8 -6.8| -1.0| -12.0 8.6 | -5.1
7 years---- -8.4 -2.2 (+2.9 | -12.2 -7.5| -1.3 | -12.1 -8.0 -2.9
8 years----=---m—memmmmm e -9.6 -3.4(+2.3 | -12,5 -8.0| -1.7 | -12.3 -9.0 | -5.7
9 years-----=--=-=-= wmmmmmmmmae -9.2 -2.1|+3.5 | -13.1 -8,2| -2.0| -12.2 -9,0 | -5.7
10 yearg--=--=sm--=---—mememmme- -9.5 -3.3 | +2.2 | -11.7 -7.5| -1.9 | -12.7 -9.5 -6.4
1]l year§==-==—===----c-m---omm- -10.1 -4,1 [ +3.5 | -13.0 -8.5| -3.0| -12.9 -9.6 -6.3
1

25’

and 75 percent of the children respectively fall.

2pverage of hearing levels at 500,1000, and 2000 cps.

20

P,_, median, and P,, are the points in the distribution of hearing levels

below which 25, 50,



, by region, age, and

sex: United States, 1963-65

Mean hearing levels at eight frequencies and estimates fox speech of children

Table 4.
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Mean hearing levels at eight frequencies and estimates for speech of children, by region, age, and

Table 4.

sex: United States, 1963-65—Con.
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lAverage of hearing levels at 500, 1000, and 2000 cps.

22



Table 5. Medians and quartile points1 in the distribution of hearing levels at eight frequencies and esti-
mates for speech? among children in the Northeast, by age and sex: United States, 1963-65
250 cps 500 cps 1000 cps
Age and sex
}"2 5 Median P, Py Median P, P, Median P,
Both sexes Decibels, re audiometric zero (ASA-1951)
6-1l years==-==escemccmmcccccansnnn——- -13.5 -9.7 |-6.0 [~-13.4 =9.4 |-5.4 |-12.4 -8.2| =-3.0
6 yearfe===memaa=- Femeemmemmecemcemcemcanaaan -12.3 -8.4 (-3.8 |-14.0 -8.1 (-2.8 |-11.8 =7.4 -1.7
7 yearSesmmmmemememeacccscsascssmcsemsemae————— -12.1 -8.6 |-5.1 |-12.2 -8.4 |~3.9 |-11.7 =7.5 =1.7
8 yeargm==mme-ccccccesccmmnccmcssccecsae—— ~14,2 | =10.3 |-6.5 |~13.6 =9.7 |=5.7 |-12.1 -8.1 -2.8
9 YEAIS===memecececemasccescscecsccccccsccea=- -13.6 -9.9 |-6.3 |-13.8 -9.9 | -6.0 {~12.6 -8.4| -3.2
10 years-—===--eecmmcccmcasccaccmccaccacomana- -14.7 | -10.8 |-7.0 |-14.3 | -10.2 |=-6.2 |~-13.1 -9.1 =5.1
11 yearsS=-==smsccemccemssmmcccecccesamcacecaaeo- -14.4 -10.6 |-6.7 |-14.6 -10.5 | ~6.5 |-13.0 =9.2| =5.3
-10,0 |[-6.4 |-13.2 -9.4 |-5.5 |-12.2 -8.0| -2.4
-9.0 |-5.4 |-12.4 -8.6 |-4.5 |-11.7 -7.5 -1.9
=9.0 [=5.7 |-12.0 -8.5 |-4.8 |-11.5 -7.4( -1.3
-10.3 |-6.4 |-13.4 -9.3 |-5.2 |-11.4 -7.1( -1.0
-10.1 |-6.6 |-13.6 -9,8 |=5.9 |-12.4 -8.1 =2.5
-11.1 ([-7.5 |-14.0 | -10.1 |-6.2 |-13.2 -9.0| -4.4
-10.7 ([-7.2 |-14.2 | -10.2 |-6.2 |-12.9 -8.9 -4.6
6~11 yearS~=-==s=-sc-cocmmeceoe———o--— -13.4 -9.4 |-5.4 |-13.6 -9.5 |-5.3 |-12.5 -8.5| -3.8
6 yeArS=m-se-e~mecaccemcmeeaememe—eeee—o—ee- -12.0 -7.7 [-1.9 |-12.2 =7.4 |-1.6 |-11.9 =7.3| -l.5
7 YEArSe=-=m-smcmmcmmcamemmmc—amaan -11.9 -8.2 [-3.4 |-12.4 -8.3 (-3.3 |-11.8 -7.7| =2.1
8 years-=e==m===a- -14.1 -10.3 [-6.6 |-13.9 -10,0 |-6,1 |-12.6 -8.8 ~4.8
9 years=- -13.7 -9.8 ([-5.9 |-13.9 -10.0 |-6.1 |~12.8 -8,7| -4.0
10 years -14.5 | -10.4 ([-6.4 |-14,7 | -10.4 |-6.1 |-12,9 -9.2 | -5.4
11 years -14.8 ~10.5 [-6.1 [-15.1 -10.9 [-6.8 |-13,2 -9.51 -5.8
2000 cps 3000 cps 4000 cps
Py Median P, Py Median P Py Median P,
Both sexes Decibels re audiometric zero (ASA-1951)
6=1]1 yearS==s=c-—cmcceamcccaammamaa———- -13.4 -9.5 |-5.5 |~-11.1 -6.1 [-0.1 |~10.7 -5.71 +0.3
b year§===sm--scmcscmcasmc-mmaca-—msm————aa-- -13.0 -8.8 -4:2 -11.1 -6.3 | -0.3 |-10.3 ~5.0| +0.5
7 YyEArS-===-mmmemcemmmmmemme—mcmmc—memm— - -12.7 -8.8 [-5.0 [-10.2 -5.0 [+0.5 -9.7 4.2 +1.2
8 yearssmmsmmsmmmmmmmmeacscassnsesssse— e ————— -13.6 -9.8 [-5.9 [-1l.1 =5.7 [+0.1 |-11.0 -6.3 -0.2
9 yearS=smsmsmsmmcmmmmmesssmcsmsmmmseacm———————— -13.4 -9.3 |-5.2 |-11.1 -5.9 | 0.0 |-11.0 =6.0 0.0
10 yearss===m=m=-=memmedmnseemmemme—mm——omae— -14.6 | -10.4 ]-6.3 [-11.7 -7.1 (-0.9 |-11..2 -6.4 -0.2
11 years===s=-=acscammmmamcmooeamemmeaeao -13.5 -9.9 [-6.3 |-11.4 -6.5 [-0.6 |-10.9 -6.3| +0.1
Boys
6=11 yearS===-=-=rremcmmscccemeee = -13.3 -9,3 |-5.3 |-10.9 -5.8 [+0.1 |-10.5 -5.4 | +0.6
6 YEAYS==m—=mmmmmemmmesemmsesee— e e —————— -12.7 -8.7 |~4.3 |-11.5 -6.5 [-0.5 -9.9 =4.2| +0.8
7 yEArS=mem-mmmmmmcmmasesmsemc s ecms—e——————— -12.8 -9,0 |-5.3 |-10.5 =5.4 [+0.2 | -9.5 -4.0( -1.3
8 yearS~==-=-c--cammcmmmasmasceseemem—snmoaes -13.7 -9.6 (-5.5 |-11.1 -5.8 | 0.0 |-10.6 -5.7( +0.2
0 yearssssmsmmmmmssmsassssascsseeeseee——a———— -13.0 -8.8 |-4.1 |-11l.2 -6.1 | 0.0 |-10.8 -5.9 0.0
10 yearsw==--ccmcecmacmcmcmmnecmcme e -14.5 | -10.3 [-6.1 |-11.8 -7.3 [-1.3 |-11.4 -6.1( +0.3
11 years—e=m-e-eescemans e s ————————— e ~-13.2 -9.5 [-5.8 |-11.8 -7.2 (-1.3 |-10.8 -6.1| +0.6
Girls
6=1]1 yEears-w====emec-emmcmeacacccaaoan- -13.5 -9.6 [-5.7 |-11.3 -6.3 |-0.4 |-10.8 -6.0| =-0.1
6 yearS~=mmm-mmmmcmsmcsssesmmeceeses————e——— -=13.2 -8.9 |-4.2 |-11.5 -6.5 |-0.5 |-10.6 -5.7| +0.1
7 yearS==-=-sm-mcmccmmmcececccesomamm———maee ~12.5 -8.6 |-4.2 |-10.5 =5.4 [+0.2 | -9.9 -4.4 | +1.0
8 years====e-cecedcececaccmaccmemaccncana- -13.6 -9.9 |-6.2 |-11.1 -5.8 | 0.0 |-11.3 -6.7| -0.6
9 yeArS==-me==m--mscccmcmsoccsmomcoommmmeaaaa ~13.8 -9.8 |-5.8 |-11.2 -6.1 | 0.0 [-11.1 -6.1} -0.1
10 years==sm=smesamcemscsesceccscccenccss e ———— -14.7 | -10.6 [-6.5 |-11.8 =7.3 |-1.3 |-11.1 -6.8| -0.9
11 years-=smeescsccmcecaccccccceccacancana—== -13.8 | -10.3 |-6.7 }-11.8 -7.2 |-1.3 |{-11.0 -6,6 -0.4




Table 5. Medians and quartile point51

in the distribution

mates for speech among children in the Northeast, by age and sex: United States, 1963-65—Con.

of hearing levels at eight frequencies and esti-

6000 cps 8000 cps Speech2
Age and sex
st ‘Med ian P, P, Median P, st Median F75
Both sexes Decibels re audiometric zero (ASA-1951)
-9.0 =2.5 | +2.9 | -11.5 -6.3 | +0.5| -12.7 -9.0| -5.3
-8.6 -2.4 | +2.8 | -10.5 4.7 | +2.0| -12.1 -8.3 -3.8
=7.5 =1,7 | +3.1 | -10.8 =4.9|+1.0] -11.9 -8.2 | -3.6
-10.3 -3.8 | +1.9| -12.3 =7.4 | -0.6 ] -12.7 -9.2 | =5.6
9 years-wmmmcmmmmoceacaeccnecccccceecee—aa- =9.4 =2,7 |+3.3 | -12.0 6.4 | +0.3 | -12,8 =9.2 | =5.6
10 years==s=mscm-c-amcmcccmcceccac - ~9.0 =2.4 |4+2.6 | -11.4 -6.8 | -0.2| -13.6 =9.7 =5.9
1]l years==s-s=ememmmcmc e mcmecmdmccmm—aeaao -8.5 =1.9 | +3.4 | -12.3 -7.4 | -0.6| -13.1 =9.5 ~5.9
Boys
6-11 years=---==--=cem-mmmmmmmeeeamae- -8.5 =2.1 | +3.1 | ~11.4 -5.9 | +L.0| -12.5 -8.8 | -5.0
b yeArS=mm-eee~—mmmmmmmmm e -8. -2.3 [+3.0| -10.0 -3.5 | +2.9| -12,1 =8.4 | 4.2
7 yeArSm=eme=—emmmcmmme e mceme e -7.0 =1.3 | +3.4 | -11.0 -5.5|+0,8 | -11.8 -8.2 -3.8
B year§=mmmme-oemeemmmm e cmmceaeeas -9.4 -2.9 (42,6 | -11.7 -6.6 | +0.7] -12.3 -8.5| -4.4
9 yearS=m~m--mmec e mmmemcm e ccmem—mee oo -9.5 =2.6 [4+3.7 | -11.9 -5.8 | +0.6| ~12,8 -9.0 -5.2
10" years==--====rm-m==—mmcmmm e m e oeeen -7.6 -1.7 | +2.7 | -11.5 -6.9 | -0.2 | -13.7 -9.6 [ -5.5
11 FEArS=-=mm-mmmmm e —mm e omm -8.6 -2.1|+3.3| -12.2 -6.8 | +0.4 | -12.9 -9.2 | -5.5
Girls

6-11 years=m-=msmmmccmcecmemmemcmeaan -9.3 -2.8 | +2.6 | -11.7 -6.7| 0.0 -12,8 -9.2 | -5.6
6 yearSm==s=-mmemmmcecmeeeccaeesmcmseemmo—ae— -8.7 -2,6 |+2,6 | -10.8 ~5.8|-+1.0] -12,2 -8.2 | -3.4
7 yearS==-mmmmmmmmceeccmcecmcacacesmesea—eaa -7.9 -2.0 |+2.8 | ~10.5 =4.3 [ +1.2 | -12.0 -8.2 -3.5
8 yearS=m—smemmme e e ccmcamcmeeees -11.0 =4,6 | +1.4 | -12.6 -8.0 | -1.7 | -13.1 ~9.6 | -6.2
9 years=me=-==- L Y L -9.2 -2.7 |+2.9 | -12.1 -6.8 | -0.1] -12.8 =9.4 | -5.9
10 yearsmmmmmemcmccocmcmeme e mccnmaaeeaea -10.3 =3.6 [+2.5] -11.2 -6.5| -0.1 [ ~13.5 -9.9 -6.3
1l yearsemmmmmem—mccmccceaca e mccmmmnn——a— -8.5 =1.7 [+3.6 | -12.4 -7.9|-1.7 ] -13.3 -9.9 | -6.4

lp , median, and P_are the points in the distribution of hearing levels below which 25, 50,and 75 percent

of th¥® children respeﬁtively fall,

2Average of hearing levels at 500, 1000, and 2000 cps.
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Table 6. Medians and quartile points! in the distribution of hearing levels at eight frequencies and esti-
mates for speech among children in the Midwest, by age and sex: United States, 1963-65
250 cps 500 cps 1000 cps
Age and sex
P,; | Median| P, P, Median| P, P, Median | P,
Both sexcs Decibels re audiometric zero (ASA-1951)
6-11 years==-=-e-ssmmmmc—e—ame——a——-—o-- -13.0 -9.4| -5.9| -12.9 -9,2| -5.5( -12.4 -8.7 =5.0
6 yearS==-=m=mm-meemcmc-macmecee—————mea———— =12.0 -8.3| -4.0| -12.0 -8.0| -3.0| -11.9 -8.1| -3.4
7 years- -——= [ =12.3 -8.7| -5.2] -12.2 =8.1| -2.9| -12.1 -8.1 | -2.7
8 years- - -12.9 -9.3| -5.6| -13.0 -9.3| -5.5| -12.3 -8.5| -4.4
9 years--= -1 -13.3 -9.7| -6.0] -12.9 =9.41 ~5.9| -12.7 -8.9 -5.1
10 years-====--eccc=me-c—ceea- -~ -13.3 -10.0| -6.6| -13.6 -10.0| -6.4| -12.5 -9.0 | =-5.5
1l yearS=====-csesccsscmcmcmcemcmsesc——aao-- -13.9| -10.4| -6.9| =-13.7 -10.3| -6.9| -12.9 -9.6 -6.2
-13.0 -9.4| -5.8] -12.9 -9.1| -5.4| -12.2 -8.5| -4.4
-12.1 -8.1| -3.0| ~12.1 =7.7{ =2.0| -12.1 -8.3| -3.8
-12,4 -8.7| -5.1| -11.8 -7.5| -1.8] ~-11.6 -7.3 | =1.5
-12.6 -9.1| =5.5| =-12.9 -9.0] -5.2] -11.¢9 -8.0 -2.6
-13.6 -9.9( -6.2| ~12.9 -9.5( -6.2| -12.6 =9.0 =5.4
-13.3 -9.9| -6.5] -13.5 -9.8( -6.2| -12.2 -8.5| -4.3
-13.7 -10.4| -7.1| -13.6 -10.3| -7.0} -12.8 -9.6 ~6.4
-13.0 -9.4 | =5.9| -13.0 -9.3| =5.7| -12.6 -8.9 -5.3
-11.9 -8.5( -5.0| -11.9 -8.3( -4.1| -11.7 -7.9 -3.0
-12.2 -8.8| -5.3| -12.5 -8.6( -4.3| -12.6 -8.7 -4.3
-13.3 -9.6( -5.8| -13.2 -9.5| -5.9| -12.6 -9.1 -5.6
-13.0 -9.4| -5.9] -12.9 -9.2( -5.6| -12.7 =8.7 4.2
10 years=====--cceccmmemcmmcmmmmme——me——— e -13.,3 -10.0| -6.8]| -13.6 -10.1| -6.6| -12.8 -9.5 -6.2
11 years-=-==s=--emcmscmcccmecmcmme—m—e— oo -14,1 -10.4) -6.81 -13.8 -10.2| -6.7| -13.1 -9.6 -6.1
2000 cps 3000 cps 4000 cps
P, Median | P, . P, Median| P, P, Median | P
Both sexes Decibels re audiometric zero (ASA-1951)
5-11 yearS=-s=-====-smcmaccmmcaosmc--e-= -13.1 -9.3| -5.6| -10.8 -5.7| +0.3| -8.4 -2.4 | 2.4
6 yearS==sm=~=m--emaecmcccscccemsecccccsca-a— -12.5 -8.4| -3.6| -I1.0 -5.7| +0.3 ~5.2 -1.0| +3.1
7 years—=s-—ee<mmcmcmamasca~a -12.6 -8.8| -5.0] ~10.4 =4.6| +0.8] -7.9 -2.1| +2.4
8 years==mmemmeucecesceaenaen- =13.4 -9.6| -5.8]| -10.8 =5.5( +0.8 -8.3 -2.2 | +2.9
§ yearSs=~=smm=mmmsesccccmesasa- =13.1 -9.5| -5.9| -10.6 -5.3| +0.6 -8.9 -2,7 | +2.5
10 years -13.0 =9.3| -5.7| -10.7 -5.8| ~0.2| =-8.8 -3.0| +1.8
1]l yearS===m=mm=msmssmmsscsccscccsesssee—a—a- -13.7 ~10.2| =6.7| -11.2 -6.9| -1.1 =9.7 -3.9 | +l.5
Boys
6=1]1 yearS==~=-=--ma-mcac-cmccacsecc—== -12.8 9.1 -5.4| -10.6 =5.1( +0.7] -8.4 =2.4 | +2.4
b YyEATrS==-====e-e—smmmememmeeceemeem—e——eaema— ~12.4 -8.0| -2.5] -10.2 =4.1| +1.2| =4.9 -0.9 | +3.1
7 yearSmmm~mmmmemceemeccsmemsseeeeeees—————— -12.4 -8.7 | -5.0] -10.4 =41 +1.2| =-7.8 -2,0| +2.4
8 yearS=m-memmsemcmcmsemassmeeeeeccecesa—a—ae— -13.0 -9.4| -5.8] -10.4 -4.6( +1.4| -8.5 -2.2| +2.8
D yearS=~emmee-memeeecmcmemmmme——emeeeo—aeo -12.7 -9.3| -5.9] -10.8 -5.5| +0.4| =-9.6 -3.3| +2.2
10 yearS-=----mmmcemmcemeeceeeecmeseee——ee— e -13.0 -9.1| =5.3]| -10.6 =5.5( +0.2 ~7.6 -2.0 | +2.5
11l yearS===s=mmemsssc-eesece—mmeee——-e——cea- -13.4 -9.9] =6.4| -10.9 -6.5| =0.7] =-9.9 -4.3 | +1.0
Girls

6-11 years========sm-mmcaseceemcamc—ce== -13.3 ~9.5| =5.8] -11.0 -6.2( -0.2 -8.4 =2.5| +2.4
6 YyeAIS==mmmsmecememmeesemmecsssee—eceee————a ~12.6 -8.8| -5.0| -11.7 -7.0| =0.9 ~5.6 =1.1 ] +3.1
7 yEeAIS=memmmmmmmemmsme s ese e sssseseen———— -12.9 -8.9| -5.0| -10.5 -5.0| +0.4| -8.0 2.1 +2.4
8 years=smem-mememameecnm s smcmmmeme—mee—eee - -13.7 -9.7| -5.7| -11.2 -6.3| +0.1| -8.0 =2.1 | +2.9
0 yearS=-=-mmmmmmsrscmescsssssssssseese————a- -13.6 -9.7| -5.8] -10.4 -5,0{ +0.8] =8.0 =2.1 | +2.7
10 years==s=--ssmcecmmcsseme s e m s m————— -12,9 -9.5| -6.1] =10.9 -6.1} -0.6 -9.8 =4,3 | +0.9
1l years=-==-=ce-cecmecmccmcmmcccscnononmoaas -14.0l -10.5]| -7.01 -11.5 -7.31 -1.61 -9.4 =3.5| +2.0
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Table 6. Medians and quartile points

in the distribution

mates for speech among children in the Midwest, by age and sex: United States, 1963-65—Con.

of hearing levels at eight frequencies and esti-~

6000 cps 8000 cps Speech?
Age and sex
st Median P o Median P, P, Median Py
Both sexes Decibels re audiometric zero (ASA-1951)
6-11 yearS=====smesmmcccccmcmcesacm———— -8.8 -2.6| +2.7| -13.0 -8.2| -1.8 -12.5 -9,2| =-5.8
4
f yearS=-==--s=-sscscscscscscsssssmsmsmemm-oa- -8.1 =2.1|(+3.,0] -12.2 -7.3| -0.8] ~11.9 -8.3 ~4.5
7 yearSe-e----c-ccumsdcscmmmcssss—sesmeoa—ao— =7.6 =l.7 [ +3.1] -12.4 =7.7 | -1.5] -12.2 -8.5 4.4
B yearse=e-=---c-ccamassamcassase—aema—oaee ~9.3 =3.3 | +1.9] -13.2 -8.1 | -1.3] -12.6 =9.1 =5.6
9 yeArS~===-=m-m--macccssssccssessssEE—————— ~-9.8 =4,0| +2,1| -13.8 -9.0| -3.2] -12.6 =9.4 -6.2
10 years===s=== EE T T -8.6 =2.4 | +2.8] -12.9 -7.9 | -l.4| -12.7 -9.6 -6.5
1l yearsS=s==sm==mmms-mcemccssessssscsssne————— -9.0 ~2.7 | +3.4 -13.7 -9.0 | -3.4( -13.1 -9.9 -6.6
Boys

6-11 years=seesmscmcmmmmccamcamsssman——— ~8.7 -2.5| +2.9| -12.9 -7.9 | -1.4] -12.3 -9.0 -5.6
6 YEArSe=---m-mme-e-cessasesesE e Ee—em—————— -8.3 ~2.3| +2.9| -12,1 -6, -0.1| -11.8 -B8.2 ~3.8
7 Years-me--=---mmccmmmmmcmccemcemcemee————— -7.1 -1.8| +2.5| -12.5 -8.1| -2.4| -11.8 -8.0| -3.1
8 yeArS---=e-mseemeeeemmeassss-smesccee————— -9.2 -3.3| +2.0| -12.5 ~7.4 ] -0.2] -12.4 -8.9 -5.4
0 yearS==emmeccccmmmcmsssssssssesseses—————— -9.9 ~4.3 | +2.3| -13.6 -8.9 | -3.2| -12.4 -9.4 | -6.4
10 years -8.3 =1.9( +3.5] -12.9 -7.6 | -0.6] -12.4 -9.2 -6.0
11 years-~ -8.7 =2,1| +4.0( -13.4 -8.7| -2.7| -13.0 -9.8 -6,7
6-11 years -9.0 -2.7| +2.6| -13.2 -8.4 | -2.3| -12.7 =9.4 -6.0
6 YyeArS=-~==----mcmmamsscsaEssEEesss e e ———— -7.9 -2.0| 43.0| -12.4 -7.9 | -1.8] -11.9 -8.5 =5.1
7 YEeArS=-~e=m-meeemmcmmmeeimmemse—e—nem—aa—a -8.0 -1.6| +3.8| -12.3 -7.3| -0.9] -12.5 -8.9| -5.3
-7.3 -3.2| +1.8] -14.0 -8.8 | -2.5] -12.8 =9.4 | =-5.9
-9.8 -3.8( +2.0| -13.9 ~9.1| -3.1] -12.9 -9.4 -6.0
-9.0 -2.8| +2.1] ~12.8 -8.1| -2,2| -13.0( =-10.0]| =-7.0
-9.4 -3.2| +2.8| -13.9 -9.3| -4.2] -13.2 -9.9 -6.5
1p , median, and p, are the points in the distribution of hearing levels below which 25, 50, and 75 per-

cent of the children respectively fall.

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



Table 7. Medians and quartile pointsl in the distribution of hearing levels at eight frequencies and estimates
for speech among children in the South, by age and sex: United States, 1963-65,

250 cps 500 cps 1000 cps
Age and sex
P, Median P, P Median | P, P Median P
Both sexes Decibels re audiometric zero (ASA-1951)
6-11 years-----eo-mcmmmmmecemeemeean -12.9 9.3 |-5.7| -12.6 -8.7| 4.6 -12.0 -8.1 ~3.0
6 YyeaArS-—==r—m-em e me e mm mmmeeameeee -11.8 -7.9 | -2.7| -11.5 -7.3| -1.4| -11.3 -7.1 -0.9
7 yearS-=--sm-eemmemmme e mmmmee e —— - -12.5 -8.6 | 4.3]| -11.9 -7.7 | 2,2 | -11.6 -7.5 -1.7
8 years —rm—mmm e e - -12.9 -9.5 | -6.2| -12.7 -8.8( 5.0 -12.0 -7.9 2.3
9 YeArS —c-mmm e mmm e mmmmmmmmmmma -13.3 -9.6 | -6.0| -12.9 -9.2 | -5.5]| -12.0 -8.3 -3.7
10 years---s-—= - mm e -13.2 -9.7 | -6.3] -13.0 -9.3| -5.7| -12.2 -8.5 4.3
11 years—--—=mm o e -13.9 -10.3 | -6.7| -13.3 -9.7| -6.2| -12.7 -9.2 -5.6
Boys
6-11 years---=--—mmmme e -13.2 -9.5 | -5,9] -12.7 -8.7| 4.6 -12.0 -8.2 -3.3
6 years--—----emm e e -11.9 -7.9 | -2.8] -11.6 -7.3( -1.2] -11.3 -7.1 -0.7
7 YEATS —--m o m e m e e mmcmm e -12.8 -8.9 | -5.0] -12.1 ~7.5| -1.7] -11.8 -7.6 -1.7
8 years-e---cmm e -13.0 -9.7 | -6.4] -12.5 -8.71 -4.9| -12.0 =7.9 2.5
9 years---mmmmmm e eeeea -13.7 -10.0 | -6.3| -12.9 -9.4( -5.8]| -12.5 -8.9 -5.4
10 years-=-==-m-cmmcm e -13.8 -10.2 ( -6.6| -13.1 9.4 -5.7| -11.9 -8.3 -5.5
11 yearse---—mmmme o m e o -14.2 ~10.7 | -7.2| -13.7 -10.1 | -6.5 [ -12.5 -9.2 -5.8
Girls
6-11 years---==—=———mmcmmmmmee oo -12.7 -9.1 | -5.4| -12.5 -B.7| 4.7 -12.0 -8.,0 -2.7
6 YEArS m-m e mm e e e -11.7 -7,8 | -2.5| -11.5 -7.3| -1.7] -11.3 -7.2 -1.2
7 YEArS mmm e me e el -12.2 -8.3 | -3.8]| -11.7 -7.9| -2.8] -11.4 -7.3 -1.6
8 yearsS---=-mmm e ek -12.7 -9.3 | -5.9] -12.8 -8.9] -5.0] -12.1 -7.8 2.1
9 yearS--~-mmeo s e e eeee -12.9 -9.3 [ -5.7] -12.9 -9.1( -5.3| -11.4 -7.4 -1.9
10 years------mm e e ea s -12.8 -9.4 | «6.0] -12.9 -9.3| -5.6 | -12.5 -8.7 -4 4
11 years--~—--mm e e -13.6 -10.0 | -6.4] -13.0 -9.41 5.9 -12.8 -9.1 -5.5
2000 cps 3000 cps 4000 cps
P, | Median P Py Median | P, P, Median | P,
Both scxes Decibels re audiometric zexo (ASA-1951)
6-11 YEATS == o= mmmmmmmmmm e emae e -12.8 5.1 |-5.5 | -10.0 4.4 |+1.0 | -6.2 -1.2 [ +3.0
-12.4 -8.6 | 4.3 -9.6 4.0 +1.3 4.8 -0,5 | +3.7
-12.6 9,0 | -5.4| -10.0 4.1 | +1.1 -5.7 -1.0 | +3.4
-12.9 -9.5 | -6.0| -10.4 -5.3 | +0.3 -5.0 -0.9 | +3.2
-12.7 -9.0 | -5.3 -9.3 -3.5 | +1.6 4.7 -0.6 | +3.4
-13.1 -9.3 | -5.5| -10.6 -5.5( 4+0.5 -8.1 =2.2 | +2.8
-12.8 -9.4 | -6.0| -10.0 4.2 | +1. -8.0 ~2.2 [ +2.5
6-16 years --—------mm e -12.8 9.1 | -5.4] -9.7 -3.9 | +1.2| -6.0 1.0 | +3.4
-12.5 -8.5 | 4.1 -9.5 -3.9 [ +1.5 4.7 0.5 | +3.7
-12.6 -8.8 | -5.0 -9.0 2.9 [ +1.8 -0.4 ~D.5 | +.0
-12.5 9.1 -5.8 -9.9 4.4 | 40.7 -5.5 1.0 | +3.1
-12.9 -9.31 5.7 -9.9 4.4 | +1.1 -0.2 .5 | +3.8
10 years --=---s-mme e e -13.1 -9.3| -5.6( -10.0 4.7 | +1.1| -7.0 -.3 | +3.5
11 years---= oo em e eeeea -13.0 9.5 | -6.1| -9.6 -3.6 | +1.2| -8.0 -2.3 | +2.4
Girls
6-11 years -=-=----m--=commmmmame—e oo -12.8 -9.1| -5.5| -10.2 4.8 +0.8 -6.4 -1.3 | +3.0
6 YEArS === e el -12.4 -8.6 [ 4.6] -9.6 4.1 (+L.1] 4.9 -0.5 ] +3.9
Ja - R -12.6 -9.2 | -5.7] -10.6 -5.5[+0.3| -6.2 1.3 | +2.8
B years —--~mmmm e e -13.5 -9.9 | -6.3| -10.9 -6.2 | 0.2 -4.7 -0.7 | +3.3
9 YEBTS = mmmmm o e el -12.5 -8.7| 4.6] -8.5 -2.7| +1.9| 4.3 -0.5 | +3.2
10 years--cmmecmmmm e e e -13.2 -9.2 ] -5.3] -11.0 -6.0| 0.0] -B.8 2.9 | +2.2
11 years-se-mmemmmm e e -12.7 -9.31-5.91 -10.2 4.8 |+0.9 -7.9 -2.2 | +2.6
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Table 7. Median and quartile po:l.nts1 in the distribution of hearing levels at eight frequencies and estimates
for speech among children in the South, by age and sex: United States, 1963-65—Con.

6000 cps 8000 cps Speech?
Age and sex
P, Median P, P, Median P P, Median P
Both sexes Decibels re audiometriec zero (ASA-1951)
6-11 years=--==-=--m - mm e oo -9.1 2.6 | +3.2] -11.6 -6.5 | +0.3§ -12.2 -8,7 -5.2
6 YearS -~--—m—mme e e mmme e meema -8.8 -2.5 | +3.4| -11.0 -5.2 | +1.3| -10.6 -7.9 -3.0
7 Ye8rS-~mm-mmem e e e m—— e -9.3 =2.7 | +3.4} -11.2 -5.7 | +0.8] -12.0 -8.1 -3.4
8 years-~----m e e ee e -9.6 -3.2 [+2.3] -12.0 -7.6 | -1.3| -12.3 -8.9 -5.5
9 YeArS-~-mmm e A e -8.7 -2.2 [ +3.5] -11.8 -6.7 | +0.6| -12.1 -8.8 -5.4
10 years~----—ammmm e cecme e eaee o -9.2 -2.7 |+3.0| -11.7 -6.9 | -0.3| -12.4 -9.0 -5.6
11l years --==--=cocmmmmcc e mmmcmmem e m e ~9.3 -2.7 |[+3.2| -11.7 -7.0| 0.0[ -12.6 -9.4 -6.1
Boys
11 years§-—---c-mem e ~9.3 -2.8 |[+3.3 [ -11.3 -6.2 [+0.6)| -12.3 73-8 -5.3
6 YEAYS —wm—mmmm e e e memaam ~8.5 -2.0 | +4.2 -9.9 4,0 | +2.0] -11.6 -7.9 -2.7
7 YEATS —=—m— = e mmm e e -9.6 -3.1 | +4.1] -10,9 -5.2 | +1.4] -12.1 -8.2 -3.5
8 YearS--——=—— e e eea - -9.7 =-3.4 |+2.6| -11.8 -7.3 | -1.1| -12.2 -8.8 -5.3
9 YEArS —=-----tmmmmme e memeecmeme—me—mem 9.3 -2.9 | +2.8| -11.7 -7.0] -0.1| -12.5 -9.1 -5.8
10 yearsSe-——m---a- e e e meem— e e - -9,0 -2.8 | +2.8] -11.6 -6.7 | -0.1] -12.5 -9.1 -5.6
11 yearsS-—---=-m—mmmmemmm e e mam 9.4 -2.6 |+3.6]| -11.5 -6.7 0.6 -12.9 -9.7 -6.5
Girls
6-11 years---~-m-m-tommem e memeea - -9.0 -2.5 |+3.0| -11.9 -6.9 | 0.0] -12.1 -8.6 -5.1
6 YeArS—~=mmmm— e e eemmeme o mao 9.0 -3.0 | +2.7 | -12.2 -6.6 | +0.2| -11.9 -8.1 -3.2
7 YEArS - mm e e e ee e m— e m -8.8 2.3 1+42.9( -11.4 -6.0 (+0.3] -11.8 -8.0 -3.3
8 years-m-==-—m e e e -9.4 -3.0 | +2.0 | -12.3 -7.8 | -1.5| -12.3 -9.0 -5.6
9 YearS ---—m—mmmmmmme e e e e 7.9 -1.4 | +4.2 | -11.9 -6.4 | -1.21 -11.8 -8.4 -5.0
10 years ----rmemememcm e mm e n m e ——— -9.3 2.7 | +3.27) -11.7 -7.1] -0.5| -12.4 -9.0 -5.6
1] years -——=-=-m—m e e eemmaa -9.1 2.7 [+2.9] -11.8 -7.1| -0.4| -12.4 -9.1 -5.8
1
fas,median, and P, are the points in the distribution of hearing levels below which 25, 50, and 75 per-

cent of the children respectively fall.
2Average of hearing levels at 500,1000,
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and 2000 cps.



Table 8. Medians and quartile points! in the distribution of hearing levels at eight frequencies and estimates
for speech among children in the West, by age and sex: United States, 1963-65

250 cps 500 cps 1000 cps
Age and sex
P,g Median P P Median P P, Median 1"75
Both sexes Decibels re audiometric zero (ASA-1951)
-15.6 -11.0 | -6.7 | -14.5 -10,2 | -5.9 ] -13.7 -9.5 -5.3
-13.2 -9.1 | -5.0 | -12.7 -8.7 | ~4.3 | -12.6 -8.4 -3.0
-14.1 -10.1 | -6.1 | -13.1 -9.2 | 5.3 | -13.0 -8.8 -3.9
-15.3 -10.8 | -6.5 | -14.5 -9.8 | -5.1 ) -13.2 -9.3 =5.3
-16.2 -11.1 | -6.7 | -15.3 -10.3 | -5.4 | -14.4 -9.9 5.4
-18.8 -13.0 | -8.4 | -17.4 -12.0 | -7.6 | -15.1 -10.9 -6.7
-17.7 -12.1 | -7.6 | -16.6 -11.5 | -7.2 | -14.1 -9.9 -5.6
-16.6 -11.4 | -7.0 | -14.5 -10.0 [ -5.5 | -13.5 -9.4 -5.2
-13.4 -9.2 | ~4,7 | -12.7 -8.1|-2.3]-12.2 -7.9 -2.0
-14.3 -10.4 | -6.5 | -12.7 -9.0 | -5.3 ] -13.1 -8.4 -2.5
-16.4 -11.2 | -6.7 | -14.2 -9.0 ( -2.9 ] -13.4 -9.4 5.4
-17.5 -11.8 | -7.2 | -16.5 -10.8 | -5.7 | -14.6 -10.2 -5.8
-18.9 -13.2 | -8.7 | -16.3 -11.5 | -7.3 | -14.3 -10.4 -6.5
-18.9 -13.3 | -8.5 | -17.3 -11.9 | -7.5 | -13.7 -9.9 -6.0
-14.7 -10.5 | -6.3 | -14.5 -10.4 | -6.2 | -13.8 -9.6 5.3
-13.1 9.1 (-5.2 |-12.7 -9.2 | -5.6 | -13,0 -8.8 -4,1
-13.9 -9.8 | -5.6 |-13.7 -9.5 | -5.3 | -12.9 -9.2 =5.5
-14.5 -10.4 | -6.4 | -14.8 -10.6 | -6.3 | -13.1 -9.2 -5.3
-14.6 -10.4 | -6.1 | -14.4 -9.7 [ -5.0 | -14.1 -9.5 -4.7
-18.7 -12,9 | -8.1 | -18.2 -12.6 | -8.0 | -16.7 ~11.4 -6.9
-15.1 -10.9 | -6.7 | -15.4 -11.0 [ -6.9 | -14.7 -9.8 -4.9
2000 cps 3000 cps 4000 cps
st Median | P, Fyg Median P, Pz5 Median P,
Both sexes Decibels re audiometric zero (ASA-1951)

6-11 years-—m--m-mmmmmmmm e =14.3 -10.3 | -6.3 | -11.4 -6.2 0.0 -8.6 -2.6 +2.5
6 YEATS —= -~ e e -13.1 -9.2 | -5.3 | -10.1 4.2 {40.9 -6.8 -1.2 +3.6
7 YeATS —m e e e -13.7 -9.9 | -6.2 | -10.4 4.9 |40.6 -6.9 -1.5 +2.9
8 Yyears - e oo o -14.1] -10.1 | -6.2 | -11.7 -6.2 [+0.3"| -8.1 2.1 +2.6
9 YeArS —mm - m e e -16.0 -11.2 | -7.0 | -12.2 -7.8 | -1.8 -9.2 -3.1 +2.1
10 years -w--—m oo e -15.5 -11.2 | -7.1 | -12.2 -7.4 ( -1,2 | -10.1 -4.8 +0.8
-14.8 -10.5 | -6.2 | -11.6 -6.3 1 +0.2 -9.4 -3.4 +2.5
-14.1 -10.0| -6.0 | -11,3 -6.0 [+0.3 -8.4 -2.4 +2.5
-12.5 -8.5| 4.0 9.7 -3.8 | +1.4 -6.9 -1.0 +4.2
-13.4 -9.6 { -5.8 | -10.0 4.2 | +1.2 -6.2 -1.2 +3.2
-14.,6 -10.3 | -6.1 | -11.5 -6.2 | +0.4 -8.8 -2.6 +2.4
-16,6 -11.4 | -7.0 | -12.2 -8.0| -2.4 -9.0 -3.1 +1.8
-14.2 -10.6 | -7.0 | -12.1 -6.8 | -0.6 -9.7 -4.3 +1.0
-14.6 -10.1 ] -5.5 | -11.6 -6.5 0.0 -8.8 -3.0 +2.3
-14.6 -10.6 | -6.6 | -11.6 -6.4 | -0.3 -8.4 2.4 +2.5
-13.7 -9.8 [ -6,0 | -10.5 4.6 | 40.3 -6.7 -l.4 +3.1
-14,1 -10.4 | -6,7 | -11.0 -5.9 | -0.3 -7.8 -2.0 +2.6
-13.7 -10.0 | -6.3 | -12.0 -6.1 [ 4+0.3 -7.1 -1.6 +2.9
-15.2 -11.0( -6.9 | -12.1 -7.5 ] -1.3 -9.5 -3.1 +2.3
-17.4 -11.8 | -7.3 | -12.3 -7.9 | -2.0 | -10.4 -5.3 +0.7
-14.9 -11.0] -7.0 | -11.5 -6.0[+0.3 | ~-10.1 4.1 +2.8
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Table 8. Medians and quartile point51 in the distribution of hearing levels at eight frequencies and estimates
for speech among children in the West, by age and sex: United States, 1963-65—Con.

6000 cps 8000 cps Speech2
Age and sex
P Median | P, P Median | P,/ P, Median P
Both sexes Decibels re audiometric zero (ASA-1951)

-10.3 | 7 -4.1 |+2.0 | -12.3 -7.5 [ -1.0 -13.6 -9.9 -6.2
-8.6 -2.4 | 42.9 | -11.1 -6.0 | +0.8 ] -12.5 -8.8 -5.1
-10.1 -3.9 | +2.3 { -11.7 -6.5| -0.1 ] -13.0 -9.3 -5.6
-10.4 4,3 142,1 | -12.3 -7.6| -0.8 | -13.4 -9.9 -6.3
-10.7 4.6 |+1.6 ) -12.9 -8.4 | -2.5 | -14.2 -10.3 -6.4
-11.3 -5.8 | +0.7 | -13.0 -9.0 | 4.9 | -14.8 -11.1 7.4
-10.4 4.2 | +1.8 | -12.6 -7.5 | -0.9 | -14.0 -10.2 -6.4
6-11 years-----=-m-m--——momemmemo oo -10.1 -3.8 | +2.3 | -12.2 -7,3 ] -0.6 | -13.4 -9.6 -5.8
6 years -8.1 -1.7 | +3.8 | -10.5 4,3 |+1.8| -12.2 -8.4 -3.8
7 years -9.6 3.4 | +2.5 | -11.7 -6.5 |+0.2 | -12.8 -8.9 -5.1
8 years -10.2 4,0 |+2.5] -11.8 -7.1|40.1 [ -13.4 -9.7 -6.0
9 years -10.8 4.4 | 42.2 ] -13.4 -8.6 | -2.6 | -14.5 -10.3 -6.1
10 years -11.6 -5.5 | 4+0.5 | -12.7 -8.9 | -5.2 | -13.8 -10.4 -7.0
11 years -10.6 4.2 | 41,7 | -12,5 -7.5| -0.9| -13.9 -10.1 6.4
6-11 years -10.5 4.5 [+L.6 | -12.4 -7.8| -1.6 | -13.9 -10.2 -6.5
6 years -9.0 -3.0 | +2.1| -11.6 -7,1| -0.5| -12.7 -9.2 -5.7
7 years -11.0 4.6 +L.9| -11.7 -6.6 | -0.4] -13.3 -9.7 -6.2
8 years -10.8 4,7 | +1.7 | -12.8 -8.0 | -1.7 | -13.4 -10,0 -6.6
9 years--- -10.6 4.7 |+1.0| -12.5 8.1 -2.4] -13.9 -10.3 -6.6
10 years-- -11.1 -6,1 |+0.8] -13.3 -9.0 | 4.4 -16.9 -11.9 -7.9
11 years -10.3 4,2 (42,01 -12.8 -7.5 | -0.9 | -14.2 -10.3 -6.4

! gs,median, and P, are the points in the distribution of hearing levels below which 25, 50, and 75 per-
cent of the children respectively fall.
2Average of hearing levels at 500, 1000, and 2000 cps.
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Table 9. Mean hearing levels at eight frequencies and estimates for speech of children living
in urban communities, by age and sex: United States, 1963-65
250 500 1000 2000 3000 4000 6000 8000 1
Age and sex cps cps cps cps cps cps cps cps Speech
Both sexes Decibels re audiometric zero (ASA-1951)
6-11 years-------==—==-=-= -9.5 9.0 ~7.8 -9.2 -5.2 -2,0T -2.6 -6.2 -8.6
6 years-===-=-==-—cmmmaemem———=a -7.4 -7.2 -6.6 -8.2 -4.6 -1.2 -2.0 -4.6 -7.6
7 VearS-=-—m-—==m— e meemea———- -8.2 -7.6 -6.9 -8.7 -4.3 -1.3 -2,2 -5.6 -7.7
8 years-—-=-—=—=—c---—-m e -9.8 -9.1 -7.5 9.3 -5.1 -1.9 -3.5 -6.7 -8.6
9 yearS--=-=—e-mmmm—mmmmem—————- -9.8 -9.2 -8.0 9.4 -5.0 -2.0 -2.7 -6.7 -8.9
10 years—-=—=—=—~-c——————=m - -10.8 | -10.4 -9.0 -9.8 -5.8 -3.0 -3.0 -6.6 -9.8
11 years------—--—-——~~=~—=~-=--== -11.1 | -10.4 -9.1 -9.7 -5.6 -2.7 -2.,5 -6.7 9.6
Boys
6-11 years-—-—-=-—=~~-c~e--- 9.8 -8.8 -7.6 -8.9 4.8 -1.9 -2.4 -5.8 -8.4
6 yearsS-=-—-—-=-—==-——-—— - -7.6 -7.0 -6.2 -7.9 -4.0 -1.0 -1.8 -3.8 -7.1
7 years-—=——-—-mmmmmmmm——m e - -8.6 -7.4 -6.5 -8.5 -4.0 -1.2 -2.0 -5.6 -7.4
8 years-----—-—---————-mmmmm—ae -9.8 -8.4 -6.9 -9.0 -4.7 -1.9 -2.8 -6.0 -8.2
9 years-----——---——=mm~~——eom—e- -10.4 | 9.5 -8.3 | -9.3 -5.2 -2.2( -2.7 | -6.8 9.1
10 years-=—===e===-—=-————— - -11.2 | -10.2 -8.6 -9.5 -5.4 -2.5 -2.6 -6.3 9.4
11 years—=-———-===——-—---—c——e—mn -11.5 | -10.6 -8.9 -9.2 -5.2 -2.6 -2.1 -6.2 -9.6
Girls
6-11 years-===—=~-----ae-- -9.2 9.1 -8.1 -9.4 -5.5 -2.2 -2.9 -6.6 -8.9
6 years====m=-—=-——mmmmmmeoa—ma -7.2 -7.4 -6.9 -8.6 -5.4 -1.5 -2.3 -5.4 -7.8
7 years-------=-mmemm—eme e —o oo -7.9 -7.8 -7.2 -8.9 -4.9 -1.7 -2.4 -5.6 -8.0
8 years=-----mmmmeeeeeeecacmeea- -9.9 -9.8 -8.0 9.7 =5.7 -1.9 -4.1 -7.5 9.0
9 years------=----emmem—maoeo- - 9.1 -8.9 -7.6 -9.5 -4.9 -2.0| -2.6 -6.6 -8.7
10 years---—====—c-mecmmmme e ee -10.5 | -10.7 -9.3 |-10.1 -6.2 -3.6 -3.4 -6.9 -10.2
11 years------c-e--mcmmcmmnaae o -10.7 | -10.3 -9.3 [-10.0 -6.0 -2.9 -2.8 -7.4 -9.9

1Average of hearing levels at 500, 1000, and 2000 cps.
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Table 10. Mean hearing levels at eight frequencies and estimates for speech of children living
in rural areas, by age and sex: United States, 1963-65
250 500 1000 | 2000 | 3000 | 4000 | 6000 | 8000 | 1
Age and sex eps eps cps cps cps cps cps cps Speech
Both sexes Decibels re audiometric zero (ASA-1951)
6-11 years—=—---ecmacac-a- -9.3 -9.1| -8.0| -9.1| -5.4| -2.1] -2.4| -5.7 -8.7
6 years-—=mm=m-mcmommemmem oo -7.4 -7.5 -6.9 -8.3 -5.0 -L.4 -2.2 4,0 -7.6
7 years——-———~———emmcmmmemmm e -8.0 -7.6 -7.2 -8.6 -4.9 -1.9 -2.0 -5.5 -7.7
8 years--———--—-mmmemmmeee 9.6 9.5 -7.9 -9.2 -6.0 -2,6 -2.8 -6.3 -8.8
9 years-—--==-—=—-om e -9.8 9.6 -8.3 -9.3 -5.1 -2.0 -2.0 -5.6 -9.1
10 years-----=-ce--cmmaemmcmaa- -10.4 | -10.6 -8.9 -9.6 -6.0 -2.8 -3.1 -6.9 -9.8
1l years----m~acemmmeemmceaaeo -10.3 -9.9 -8.7 -9.1| -5.0| -1,9 -1.8 =5.7 9.3
Boys
6-11 years—-----———=--ac-- 9.6 9.1 -7.9 -8.9 -5,1 -2,0 -2,0 -5.5 -8.6
6 years——=--==--=cmmem e m- -7.8 -7.3 -6.8 -8.1 4,2 -1.4 -1.9 -3.1 ~7.2
7 yearS——e~memmommememmemcmcmaao -8.3 -7.7 -7.1 -8.4 4.4 -1.7 -1.8 -5.5 -7.6
8 YearS——-mm--mmmmmmm e mmmmme 9.7 | 9.0 -7.7| -8.9| -5.8| -2.7| -2.6 | -5.7 -8.6
9 years-=-—===s---——emccemmecaee- -10.3 | -10.1 -8.7 -9.3 -5.3 -2.2 -1.8 -5.7 -9.3
10 years-=====--cemmcmcmcmmae - -10.8 | -10.5 -8.9 -9.5 -6.1 -2.3 -2.6 -7.3 9.7
11l years--—-=--=-==-mccmmeeo—- -10.9 | -10.4 -8.6 -9.2 -5.0 -2.0 -1.0 -5.8 9.4
Girls
6-11 years------==——=----- -8.9 9.1 -8.1 -9.2 -5.6 -2.2 -2.8 -6.0 -8.9
6 years--—=---mmmem e meee - -7.0 -7.8 -7.1 -8.7 -5.9 -l.4 -2.7 -5.1 -8.0
7 years---—=—-—=—--ememmemmmmmaaea- -7.8 -7.6 -7.4 -8.9 -5.5 -2.3 -2.4 -5.6 -8.0
8 vears-——--==mecmcemmcma e me - -9.5 | -10.0 -8.3 9.7 -6.3 -2.7 -3.1 -7.1 -9.2
9 years--——m-—--—mmm - 9.4 -9.3 -8.2 -9.4 -5.1 -1.9 -2.4 -5.7 -9.0
10 years---——=—=cc-mmmmmme o -10.1 | -10.7 9.1 -9.9 -6.0 -3.3 -3.7 -6.7 -10.0
11 years---=——=--m-mmmmmmmmmoao 9.8 9.5 -8.9 -8.9 -5.0 -1.8 -2.6 -5.8 9.3

1'A.verage of hearing levels at 500, 1000, and 2000 cps.
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Table 11. Mean hearing levels for speech (estimated)1 of children living in urban communities,

by size of place of residence, age, and sex: United States, 1963-65

Urbanized areas

Urban places outside
urbanized areas

Age and sex
3 million | 1.0-2.9 | 250,000~ | Less than 25,000 10,000-| 2,500~
or more | million | 999,999 250,000 |or more [25,000 | 9,999
Both sexes Decibels re audiometric zero (ASA-1951)

6-1]1 years--=--==---==== -8.5 -8.7 -8.4 -8.5 -8.3 -8.6 -9.4

6 years---—--=m=-memmmeomme e -7.1 -7.0 -6.8 -7.7 -6.8 -7.1 -7.8
7 years--—-—=~=m=emcmmemmmm———e -7.4 -7.4 -6.9 -7.2 -8.5 -8.1 -8.7
8 years--—--—-—-—-—==—=-=~m—— - - -8.7 -8.5 -7.4 -8.9 -6.7 -7.6 -9.5
9 years----===--m=--mee-moo-a- -8.8 9.4 -8.7 -7.7 -8.7 7.4 -8.3
10 years-—-—===~=—=—=—-———m—m - -9.3 -9.6 -9.6 -9.8 -8.3 -9.2 -11.1
11 years—-==—===---m=——--—moo- -9.5 -10.1 -10.1 -8.9 9.8 -10.5 -10.2

Boys

6-11 years--=---=——-=--- -8.1 -8.8 -8.3 -8.2 ~-7.8 -8.7 -8.7

6 years----—————~—-—m—mm—m——- - -6.9 -7.2 -6.3 -7.3 -7.9 -7.1 -6.8
7 years-——---—-————-m——om——— - -7.3 -6.7 -7.4 -7.3 -7.3 -8.2 -8.6
8 years-—-=-=—-=————--m-m———— - -8.3 -8.4 -6.0 -9.4 -6.2 -7.4 9.4
9 years----=--——==-mc==—o-a--- -8.7 9.7 ~-10.5 -7.3 -8.9 -8.3 -8.3
10 years-——-=-===-~-=———c-——--- 9.1 -9.3 9.5 -9.9 -7.4 -10.0 -9.7
11l years--—-——==—=——=o——-—o——- -8.6 -11.1 -10.1 -8.4 9.5 -10.8 -10.1

Girls

6-11 years---~--—-——-=-=-- -8.9 -8.7 -8.5 -8.8 -8.8 -8.5 -10.0

6 years~-=-—- == =a mmmm——m—— oo -7.6 -7.0 -7.4 -8.5 -6.6 -7.5 9.4
7 yearS--—==—mem-e—mmeemmm—ae-- -7.7 -8.3 -6.4 -7.5 9.9 -8.6 9.2
8 years----—-—=—==---m-e— - 9.2 -8.9 -9.1 -8.6 -7.8 -8.1 9.8
9 years---—=--===-=me-—m-~---- -9.0 -9.0 -7.3 -8.5 -8.6 -7.1 -8.5
10 years-=~=—=—coco==oo—eae-- 9.8 -10.1 -9.9 -9.8 -10.5 -8.6 -12.2
1l years--=—-=-—c=--mommmom- - -10.4 9.1 -10.2 -9.8 -10.6 -10.8 -10.7

1Average of hearing levels at 500, 1000, and 2000 cps.
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Table 12.

from 1950 to 1960 and age:

Mean hearing levels at eight frequencies and estimates for speech1 of children by rate

of population change in place of residence United States, 1963-65

Rate of population change 250 500 1000 2000 3000 4000 6000 8000 Speech!
and age cps cps cps cps cps cps cps cps peec
Loss Decibels re audiometric zero (ASA-1951)

6-11 years---m—-mmmenmme oo -9.8 -9.0 -8.2 9.1 4,9 -2.2 -2.4 -4.9 -8.7

6 yearS---mcecm——me e mmcmmmcam oo -7.7 -7.1 -7.0 -8.2 =4.,9 -1.5 -1.9 -8.9 -7.4
7 YEArS--mmmmmemme e ee——aae— -8.2 -7.5 -7.4| -8.6 4,4 -1.1 -2.2 4.5 -7.8
8 years----m-mmmm el -10.3 -9,1 -8.1 -9.5 -5,1 -2.1 -3.6 -5.7 -8.7
9 yearsS------~cmmmmmm e -10.2 -9.3 -7.9 -9.2 ~4.5 -1.5 -1.4 -5.2 -8.7
10 yearsS-—--—~—=—--mmm e mmmmemeo -11.1 | -10.6 -9.1 -9.6 -5.7 -2.4 -3.1 5.6 -9.8
11l yearSe-r-memme—mmmmm—— e m— oo -10.9 | -10.2 -9.6 -9.2 4,6 -1.7 -1.7 -4, 4 -9.8

Below-average gain

6-11 years-v--=--crmmceaaao -9.5 -8.5 -7.1 -9.0 -4.3 -1.4| -2.5 -6.3 -8.2

6 YEArS-—-mmmecmemmcmmcm e -7.2 -6.6 -5.6 -7.7 -4,0 -6.5 -2.1 -4.2 -6.7
7 years--m=-scmc—mc e am -8.6 -7.6 -6.1 -8.9 -4.2 -1,1 -2.3 -5.6 -7.5
8 years----mcamcmme e e -10.0 -8.8 -6.8 -8.8 4,2 -1.2 -3.1 -6.6 -8.2
9 years----—-mmemmmmmommememmeeao -9.7 -8.2 -7.4 -9.1 -4,1 -1.5 ~2.1 -6.9 -8.2
10 years---=mmcccmecmm e eee e -10.7 -9,7 -8.2 -9.6 4.5 -2.0 -2.6 -6.8 -9.2
11 years--==--memmcmmemme e -11,0( -10.3 -8.3 -9.5 4,8 -2.3 -2.6 -7.4 -9.4

Average gain

6-11 years--=--——memoomao_- -8.9 -8.3 -7.1 -8.6 4,2 -1.9 -1.8 -6.2 -8.0

6 years ---=-m=mmmmmemmm oo -7.0| -6.6| -6.0| -8.0 -3.8( -0.6| -l1.4{ -4.6| -7.0
7 JEALS -mmmmmmmmmmmmmm o mm e m e -7.9| -7.2| -6.6| -8.2] -3,9| -1.1] -1.7| -6.4 -7.3
8 years--e-mmcmmecmmee e em -9.0| -8.1 -6.6 -8.5 4.0 -1.3 -2.1 -6.6 -7.6
9 yearS---m-m-mm—erammmmemmemmae o -9.1 -8.6 -7.2 -8.9 4.0 -1.8 -2.5 -6.5 -8.2
10 YEArS -mmmmmmomm—mm—mmm——— e -10.1| -9.4| -8,0| -8.8| -4.6| -2,7| -1.3| -6.3 -8.7
11 years-v-=emmccmmmmnm e n -10.7 -9.6 -8.3 -8.7 4.7 -2.1 1.4 -6.7 -8.8

Above-average gain

6-11 years--ce=mmememcamman- -9.7 | -10.1 -8.9| -10.0 -7.0 -3.5 -3.7 ~7.0 -9.7

6 YeArS-—-mm— e - -7.6 -8.5 -7.8 -8.9 -5.9 2.4 -2.6 -5.1 -8.4
7 YEArS mm-ammemcmmemmmem e -8.2 -8.1 -7.2 -9.0 -5,2 -2.2 -2.4 -5.5 -8.0
8 years---e—memesmcccmmcm e eao- -9.9 | -10.0 -7.9| -10.3 -7.6 -3.0( -4.4 -7.7 -9.6
9 YearSme-w—mmmme e m——————— -10.0 ] -10.8 -9,5| -10.3 -7.6 -3.3 -4,2 -7.6 -10.3
10 years-—-=--wememm o mmmmae oo -11.2 | -11.7| -10.3| -10.9 -8.2 4.6 4.6 -7.8 -11.0
11 years-~c==-coeecmmmemmeeae—ao -11.2 | -11.2 -9.9| -10.5 7.4 4.1 -3.6 -7.9 ~10,6

laverage of hearing levels at 500, 1000, and 2000 cps.
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Table 13. Mean hearing levels for speech (estimated)1 and at 2000, 4000, and 8000 cycles per
second for children,by annual family income and age: United States, 1963-65

-

Less than | $3,000- | $5,000~ | $7,000- | $10,000- | $15,000
Frequency and age $3,000 | $4,999 | $6,999 | $9.999 |$14.999 | or more
Speech! Decibels re audiometric zero (ASA-1951)

6-11 years==-==c-—mmmmmmmm—ae oo -7.7 -8.1 -8.6 -9.2 -9.3 -10.4
I R T LT ToL P —— -6.4 -6.6 -7.7 -7.7 -7.6 -8.9
7 YeAES= === m e e -7.4 -7.3 -8.3 -7.5 -7.5 -7.2
8 YEATS=--=mmmmmm e e mm o mm e mmm e -7.5 -8.5 -8.0 9.4 -8.7 -9.7
9 yearg---=—=—-e=eaa R L L e E S -7.4 -8.4 -8.8 -9.6 -10.0 -11.3
10 years-—mmm o mm e e e -8.3 -9.0 -9.7 -10.0 -10.9 -12.1
11 years—===-—m e el -8.9 -8.8 -8.9 -10.6 -10.5 -11.9

2000 cps

6-11 years—---—-——ceememmeee—e o -8.0 -8.8 9.1 9.7 -10.1 -10.5
6 years—=———-=~-mdemmmemcccmmmmeeeee o -7.7 7.7 -8.1 -8.4 9.3 -8.9
7 years-—==--—-m—m e e e -8.1 -8.8 9.1 -8.5 -9.5 -7.0
8 years~—=m—=————m e e -7.9 -9.5 9.1 -9.7 -9.6 -10.7
9 years--—m—-mm e mm e e e -7.6 -9.1 -9.2 -10.7 -9.6 -11.9
10 years==-=-==—=mm e -8.3 -8.9 9.7 -10.3 -11.1 -12.3
11 years-~—=-=c—- oo -8.2 -8.7 9.1 -10.3 -10.6 -11.0

4000 eps

6-11 years—-——=-————mmme—ammeee o -0.7 -1.2 -2.1 <2.7 -3.6 -3.6
Tt o i DT T ——— -0.1 -0.1 -1.3 -2.1 -2.2 -2.3
7 yearsS==m— = m e e -0.8 -1.2 -1.3 -1.8 -2.8 -0.2
8 years--e~-—omm e e o -0.6 -0.8 -2.0 -2.6 -3.2 -3.0
R - E - R e i T ——— -0.1 -1.4 -2.6 -2.6 -3.6 -5.2
10 years-—=---=-c e -1.2 -1.5 -3.2 -3.4 -5.0 -4.6
11 years——=-mmemm e e e -1.3 -1.6 -1.9 -3.3 -3.8 4.6

8000 cps

6-11 years--—--—u-m—mmmmemmmme -5.4 -5.6 -5.9 -6.5 -6.9 -7.2
6 years--=---=ccmmmmmm e -8.9 -3.5 -4.8 ~5.3 4,6 -4.0
7 years--—-—m e e e s -5.0 -6.0 ~5.5 -5.0 -6.8 -5.9
8 years---—-—--m-emmmm e -6.4 -5.6 ~6.3 -2.1 -7.2 -7.4
A =Tt o i Tt —— -5.1 -6.7 -5.8 -7.4 -7.5 -9.2
10 years-—-—=~-—mcmm e e -5.6 -5.7 -6.3 -7.1 -7.8 -8.0
IR T R i T ——— -6.4 -3.0 -6.2 -7.0 -7.0 -7.7

1Average of hearing levels at 500, 1000, and 2000 cps.
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Table 14. Medians and quartile points1 in the distribution of hearing levels ateight frequencies among chil-
dren, by annual family income and age: United States, 1963-65

Less than $3,000 $3,000-%4,999
Frequency and age
P, Median A“‘75 P25 Median P75
250 cps Decibels re audiometric zero (ASA, 1951)
6 yeArS-==-m-mmmmmmememecmemeeeeeemeeeeeneeeme—aeee- -11.8 -7.4 -1.5 ~12.4 -8.6 ~4.4
7 YEATS=-= - e e meee e meceemacem—meoonooe- -12.7 -8.8 -4.8 -12.5 -8.6 -4.,0
B yearss-sm-----mmmmmee oo dccmenecdmea-n -13.3 -92.6 -5.9 ~13.4 -9.6 -5.9
R A e e EELEEELLLEL LT -13.2 -9.6 -6.1 ~14.0 -10.1 -6.2
10 years=-e---oooo e cm oo -14.2 -10.0 -5.8 -14.4 -10.6 -6.6
1l years==s=--omem oo dcenne oo -14.0 -10.4 ~7.0 ~13.8 -10.2 -6.4
500 cps
6 YEAYS-msmmmmm e e -11.5 -7.2 -1.4 -12.1 -7.9 -2.4
O e e e e e e e L L e e e L L L L -12.2 -8.2 -3.2 -11.9 -7.6 -1.8
L LD R -13.0 -8.6 -3.5 -13.4 -9.2 -4.6
ER A e e e T e LR L LT -13.2 -9.4 -5.5 -13,2 -9,2 -4.8
10 years==ses----m-mm oo -13.4 -9.4 -5.6 | -l4.1 -9.8 -5.6
B R e R EELE EL L L -13.6 -9.9 -6.2 -13.6 -10.0 -6.2
1000 cps
6 YEAIS-mmmmm o - eeeemmemeeeceemmeeemamsmeeomaaeoa- -11.1 -6.8 -0.6 -11.6 -7.3 -1.4
] JEArS===mmemmemm—msseemememeceedeassecemmamma—aee -12.2 -8.0 -1.7 -11.9 -7.4 ~2.1
8 yeArS=mm-mmemmmee e e e e -12.0 -7.8 -2.2 -12.4 -8.0 -2.0
9 yearS=-=mm=mmmmmmmmemememmee—aa—- Fem e ————— -12.1 -7.8 -2.0 -12.5 -8.6 -3.8
10 years-----suemuu-- e P P PP R -12.6 -8.8 -4 4 -12.6 -8.8 4.7
1] years-===sm-----csmemsccccmccecccecmmeecame—maaae -12.6 -9.0 ~5.0 -12.8 -9.0 -4.8
-12.1 -8.0 -3.0 -12.4 -8.3 -3.2
-12.4 -8.6 -4 .4 -13.0 ~9.2 -5.3
-12.8 -9.0 -4.6 -14.0 -10.1 -6.2
-12.4 -8.7 -5.0 -13.6 -9.6 -5.8
-13.0 -9.0 4,7 -13.3 -9.3 -5.1
-13.0 -9.1 =5.3 -12.8 -9.4 -6.0
3000 cps
-8.8 -3.0 +1.6 -10.0 4.3 +1.2
=-9.2 =3.7 +1.3 -10.1 4.6 +0.8
-10.0 -4.,0 +1.4 -10.2 -4.4 +0.9
-9.4 -3.6 +2.0 -10.4 -5.0 +0.6
-10.6 -5.2 +0.8 -10.7 |°  -5.4 +0.3
-10.3 -5.0 +0.6 -10.1 -4.8 +0.8
4.2 -0.2 +3.8 -4.5 -0.2 +4.2
-6.0 -0.8 +3.8 -6.0 -l.1 +3.2
-4.8 -0.7 +3.5 -6.1 -1.0 +3.7
-4.3 -0.2 +3.8 -5.8 -1.2 +2.9
-7.2 -1.6 +3.0 -6.8 -1.6 +3.0
-6.6 -1.6 +2.9 -8.0 -1.8 +3.4
-6.6 -0.8 +4.3 -7.9 -2.0 +3.1
-8.5 -2.0 +3.8 -8.2 -1.7 +3.8
-8.2 -1.9 +3.4 -9.8 -3.8 +2.0
-8.5 -2.0 +3.9 -8.3 -2.2 +3.0
-9.3 -2.9 +2.9 -8.6 -2.6 +3.0
-9.1 -2.4 +3.4 -9.3 -2.6 +3.8
-10.4 -4.6 +1.1 -11.0 -5.4 +2.0
-10.6 -4.8 +1.0 -12.0 -6.8 -0.5
-12.4 -8.0 -1.5 -11.4 -6.4 0.0
-12.1 -7.0 +0.4 -12.5 -7.7 A1.1
-11.6 -6.7 -0.3 -11.9 -7.4 -1.0
-12.0 -7.0 -0.4 -12.2 -6.8 +0.2

Pyg,median, and P,. are the points in the distribution of hearing levels below which 25, 50,and 75 per=-
cent of the children, respectively, fall.
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Table 14. Medians and quartile points1 in the distribution of hearing levels ateight frequencies among chil-
dren, by annual family income and age: United States, 1963-65—Con.

$5,000-56,999 $7,000-$9,999 $10,000-$14,999 $15,000 or more
P, Median P Py Median P P, Median P P,g Median P
Decibels re audiometric zero (ASA, 1951)
=12.6 =8.5 -3.8 -12.4 ~-8.8 -5.3 -11.4 -8.6 4.2 -12.6 -8.8 -5.0
-12.8 =9.0 -5.0 -12.6 -9.0 =5.4 -12.8 9.2 =5.5 ~13.0 -9.6 -6.2
-13.4 -9.8 -6.2 -14.4 -10.6 -6.8 -14.0 -10.1 -6.2 -13.5 -9.4 -4.8
-14.0 -10.2 -6.4 -14.2 ~10.2 -6.2 | -13.8 -10.2 =6.6_| ~16.0 -11.4 ~7.4
-14.1 -10.6 =7.2 =15.2 =11.2 =7.5 | =15.2 -11.3 =7.6 | =15.3 -11.5 -8.0
-1l4.4 -10,4 -6.2 -15.,4 -11.4 -7.6 -15.2 -11.3 =7.6 -18.2 -12,8 -8.
-12.4 -8.2 -2.8 -12.2 -8.4 4.0 -12.4 -8.4 -3.6 -13.4 -0.2 -4
-12.9 ~9.0 =4.8 -12.1 -8.4 4.2 -12.2 -11.2 -2.1 =12.2 -8.6 =44
=13.2 -9.2 =4.6 =14.0 =10.3 ~6.6 ~13.3 =9.2 ~4.8 -13.0 -8.8 =4,2
-14.0 -10.0 -6.0 ~13.6 -9.7 =5.8 -13.8 -10,2 -6.6 -15.8 -11.4 =7.5
=14.0 -10.4 -6.8 -14.2 -10.6 -6.8 -15.8 ~-11.0 -6.8 -16.4 -13.0 -8.4
=13.6 -9.8 -6.1 -15.4 -11.2 -7.5 =14.4 -10.6 -7.0 -18.8 13.4 -9.0
-12.2 -8.2 -3. -11.9 -8.0 =3.0 ~12.6 -8.2 =2.5 -13.4 -9.4 -5.4
=-12.5 -8.6 =4.5 ~11,6 -7.5 -1.8 =12.4 -8.2 2.2 -11.8 -7.0 =2.7
~12.4 -8.2 -2.8 =12.9 =-9.4 -5.8 -12.2 =8.4 =3.6 =13.1 =-9.0 4.5
=13.1 -9.2 =5.0 =13.0 -9.1 =4.8 -13.1 =9.5 =6.0 -14.6 -10.6 -6.7
=13.2 =9.2 -4.8 =13.2 =9.6 ~5.9 -14.0 -10.0 -5.9 -15.6 -11.4 -7.6
=13.0 -8.8 4.2 =13.1 -9.8 -6.6 -13.8 -10.2 -6.6 =15.6 -11.4 -7.8
=13.0 ~9.0 4.5 ~12.8 =9.2 =5.5 -13.6 -9.5 -5.4 -13.3 =9.4 -5.0
-13.0 =9.4 =5.9 -12.8 =9.0 =5.2 =-14.0 -9.8 ~-5.8 -12.0 | -8.0 -3.6
=13.2 =94 ~5.6 =13.6 -10.0 -6.4 -14.0 -10.2 -6.3 =14.4 -10.6 -7.0
-13.8 =9.8 -5.8 =14.3 -10.5 -6.6 -13.3 -9.5 =5.7 -17.6 -12.4 -7.2
-13.6 -10.1 -6.6 -13.9 -10.2 -6.6 -15.3 -11.0 -7.0 ~18.2 -12.4 -7.8
-13.8 -10.0 -6.2 -14.0 -10.4 -6. -14,1 -10.8 =-7.4 -15.2 -11.1 -7.3
-11.0 =5.6 +0.4 =11.0 -6.2 -0.4 -11.0 ~6.0 +0.2 -11.0 -7.0 -2.4
-11.2 -6.0 -0.1 -10.4 -5.0 0.4 ~10.3 -4.8 +0.5 -8. -3.2 +1.6
-10.8 -5.3 +0.4 -12.0 =7.4 -1.2 -11.8 -6.8 -0.2 -11.8 -6.8 -1.6
-11.0 =5.4 +0.4 -11.6 -7.0 -1.0 -11.8 -6.9 -0.9 -11.6 -7.5 2.4
-10.8 =5.7 0.0 -11.6 -7.2 -1,3 -12.5 -8.1 -2.9 -13.4 -8.2 -2.3
-10.8 =5, +0.4 -11.2 -6.2 -0.6 -12.0 -8.0 3.4 -12.8 -8.4 -3.
~6.5 -1.3 +3.2 -7.0 =1. +2.6 -7.8 -2.2 +2.4 | =6.7 -2.0 +2.4
-7.0 -1.6 +2.9 -6.7 -1.6 +2.6 -8.7 -2.9 +2.0 -5.6 -1.4 2.4
=7.1 -1.8 +2.6 ~8.8 -2.8 +2.2 =9.5 -3.2 +2.0 -8.2 -2.8 +1.3
-9.0 =3.2 +2.0 -9.2 =3.1 +2.2 -9.6 =3.4 +2.2 -11.8 -7.0 -0.8
-9.2 -3.8 +1.6 -9.6 =4,2 +1.2 -10.6 =5.7 -0.2 =10.4 -5.3 +0.2
-8.8 =3.0 +2.4 ~-9.6 4.0 +1.4 -10.4 =5.4 +0.7 ~11.2 -6.4 -0.5
=9.4 =3.1 +2.6 -8.6 -2, +2.3 -9,2 -3.2 +2.6 -9.6 4.4 +3.4
-8.8 -2.6 +2.8 -8.0 -1.8 +3.1 -10.4 -4.2 +1.2 -7.4 =3.4 +1.7
-10.1 4.1 +1.9 -10.4 =4.2 +1.6 -10.3 -4.8 +1.0 -10.1 -3.8 +1.1
-9.6 -3.2 +2.7 -10.4 =4.6 +2.0 -10.4 =5.0 +1.3 -11.8 =-7.7 -2.0
-8.7 =2.4 +2.8 =10.4 =4.0 +1.6 -10.4 4.4 +1.4 -11.4 =-6.4 +1.6
=9.1 2.4 +3.7 -10.4 -3. +2.1 =9.4 -3.2 +2.0 -8.1 -2.3 +2.7
-11.5 =6.2 -+0.3 ~11.8 -6.4 -0.2 -11.6 -6.6 +0.3 -11.2 -5.8 +1.2
-11.6 =6.5 0.0 -11.8 -6.6 +0.2 -12.6 -7.8 -1.8 -12,1 -7.3 -2.3
-12.6 -7.3 ~0.4 -12,9 -8.0 -1.8 -12.8 -8.1 -2.8 -12.8 -8.6 -3.1
=12.4 =7.2 ~0.6 =13.4 -8.2 -2.0 -12.8 -8.2 -1.9 -15.7 -10.4 =5.4
~12.8 =7.5 ~0.8 =12.4 -8.2 -2.5 -12.6 -8.8 4.4 -13.6 -8.1 -1.0
-12.6 -8.0 =1.6 =129 -8.4 -2.4 -=13.3 -8.1 -1.5 -13.2 -9.2 -4.
! P, median, and P,; are the points in the distribution of hearing levels below which 25, 50,and 75 per-

centc of the children, respectively, fall.
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Table 15, Medians and quartile points! in the distribution of hearing levels for speech? among
children, by annual family income, age, and sex: United States, 1963-65

Age and sex

Both sexes

Less than $3,000 $3,000-%4,999
P, Median P Median 5
Decibels re audiometric zero (ASA-1951)

-12.3 -8.6 -4.8 -12.4 -8.7 -5.1
-11.6 -7.4 -2.2 .8 -7.8 -2.7
-12.2 -8.4 -3.8 .1 -8.0 -3.0
-12.4 -8.8 -5.0 0] -9.2 -5.4
-12.2 -8.6 -4.8 2 9.0 -5.2
-12.7 -9.3 -5.8 .8 -9.2 -5.6
-12.7 -9.2 -5.6 .6 9.4 -6.2
-12.2 -8.5 4.4 iy -8.7 -5.1
-11.2 -6.8 -0.8 .5 -7.4 -1.8
-12,1 -8.4 -3.9 .9 -7.5 -2.1
-11.9 -8.3 4.1 .0 -9.3 -5.5
-12.3 -8.6 -4, 4 .7 -9.5 -6.3
-13.0 -9.6 -6,2 .3 -8.8 -5.3
-12.7 -9.2 -5.7 .7 9.6 -6.5
-12.3 -8.7 -5.0 4 -8.7 -5.1
-11.9 -8.1 -3.5 .0 -8.2 =-3.5
-12.3 -8.3 -3.7 .3 -8.4 -3.8
-12.8 9.3 -5.8 -12.8 -9.0 -5.2
-11.9 -8.5 -5.1 -12.1 -8.4 4,1
-12.5 -9.0 -5.4 -13.2 -9.5 -5.9
-12.7 9.1 -5.4 -12.4 9.1 -5.8
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Table 15. Medians and quartile points1 in the distribution of hearing levels for speech2 among
children, by annual family income, age, and sex: United States, 1963-65—Com.

$5,000-56,999 $7,000-%9,999 $10,000-$14,999 $15,000 or more
P2 5 Median P75 st Median P75 P2 5 Median 1-"7 5 Py Median I=’75
Decibels re audiometric zero (ASA-1951)

-12.8 -9,2 -5.6 -12,9 9.5 -6.2 -13.0 -9.6 -6.1 -13.9 -10.3 -6.7
-12.2 -8.5 -4.4 -12.1 -8.8 -5.4 -12.6 -8.9 -5.2 -13.4 9.5 -5.6
-12,7 -9.0 -5.4 -12.1 -8.6 -4.6 -12.4 8.7 -4.8 -12.0 -7.8 -3.8
-12.8 -9.0 -5.0 -13.1 9.8 -6.5 -12.4 9.1 -5.8 -13.4 -10.0 -6.6
-13.2 9.5 -5.8 -13.3 -9.8 -6.4 -13.3 -10.0 -6.8 -14.1 -10.8 -7.6
-13.3 -9.8 -6.4 -13.2 -10.0 -6.7 -14.2 -10.6 -7.0 -16.4 -11.8 -§.0
-13.0 9.4 -5.7 -13.7 -10.4 -7.1 -13.4 -10.0 -6.7 -14.7 -11.3 -7.8
-12.6 -9.0 -5.4 -12.8 9.4 -6.0 -12.9 9.4 -5.9 -13.6 -9.9 -6,2
-12.3 -8.6 -4.8 -11.9 -8.6 -5.3 -12.1 -8.6 -5.2 -13.3 9.4 -5.4
-12.6 -9.2 -5.8 -11.9 -3.3 -3.9 -12.6 -8.9 -5.1 -11.1 -5.7 -0.4
-12.3 -8.5 4.0 -13.0 9.7 -6.3 -12.3 -8.8 -5.3 -13.3 -9.8 -6.3
-12.8 9.1 -5.4 -13.4 -9.9 -6.4 -13.2 -10.0 -6.9 -12.8 9.3 -6.8
-12.9 9.3 -5.7 -12,7 9.5 -6.2 -14.0 -10.2 -6.4 -16.7 -12.0 -8.2
-12.9 9.3 -5.8 -14.0 -10.6 -7.1 -13.1 9.7 -6.3 -14.8 -11.6 -8.3
-13.1 9.4 -5.8 -12,9 -9.6 -6.3 -13.2 9.8 -6.4 -14.2 -10.7 -7.3
-12,2 -8.4 4.1 -12,.3 -8.9 -5.5 -13.1 9.2 -5.3 -13.4 -9.6 5.8
-12.7 -8.9 -5.0 -12.2 -8.7 -5.3 -12.2 -8.5 4,5 -12.8 -10.0 -7.2
-13.2 -9.6 -6.1 -13.2 -9.9 -6.6 -12.5 9.4 -6.3 -13.5 -10.2 -6.8
-13.5 9.9 -6.3 -13.2 -9.7 -6.3 -13.4 -10,0 -6.7 -15.4 -11.8 -8.4
-13.7 -10.4 -7.1 +-13.8 -10.5 -7.2 -14.5 -11.0 -7.5 -16.2 -11,7 7.9
-13,2 9.4 -5.6 -13.3 -10.2 -7.0 -13.6 -10.3 -7.1 -14.5 -11.0 -7.4

1135median, and P, are the points in the distribution of hearing levels below which 25, 50,
and 75 percent of the.children respectively fall.

ﬂAverage of hearing levels at 500, 1000, and 2000 cps.
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Table 16. Mean hearing levels for speech (estimated) and at 2000, 4000, and 8000 cycles per
second of children, by education of parent and age: United States, 1963-65
Years of schooling completed1
Frequency and age
Less than 5-7 8 9-11 12 13-15 16 17 years
5 years |[years |years |years | years | years | years | or more
SEeechg_ Decibels re audiometric zero (ASA-1951)
6-11 years--=—=—===-camm———u- -6.6 8.1 | -7.9 -8.3 -9.1| 9.4| -9.9 9.9
6 years---=--mcm~ecommo o mmeemeeoao -6.1| -7.0 | -6.5| -6.9| -7.5| -8.3| -7.7 -8.7
7 years----c-eemmmmem e -6.0 -7.3 -6.5 -7.3 -8.3 -8.0 -8.5 -7.6
8 years===-—=m--mcmmm e m e -5.7 -7.5 -7.6 -8.1 -8.7 9.6 9.9 -10.2
9 years-=-=-~—mmm o cmmmeoame - -6.9 -8.6 -7.4 | -8.2 9.4 | -9.2 | -10.7 -9.8
10 year§-—--==--c-mmmmmme oo -6.6 -8.1 -9.5 -9.5| -10.4 | -11,1 | -11.0 -10.2
11 years-=----cemmmmme e -7.4 | -9.1 ] -8.6 9.3 -10.2 -9.8 | -11.3 -11,2
2000 cps
6-11 years-----=-=-e-mmca—ano -7.2 | -8.5 -8.0 | -8.4| -9.2| -9.8 -9.8 -10.6
6 years=-—-=m--—rmmm e -6.7 -7.4 -8.0 -8.0 -8.1 -9.4 -8.3 9.6
7 yearS--=—--m-—me e e -7.2 | -8.8 -7.7 -7.9 9.2 -8.8| -9.7 9.7
8 years-==--=-=-m-mememmmemem e e -6.4 [ -7.9 -8.2 9.6 -9.4 | -11.,0 | -10.4 -10.4
9 years--~-m-=--sommmmmmmmmemo——emao -7.9 -8.5 -7.6 -8.8 | -10.2 | -9.5| -11.2 -10.5
10 years--—--—=-m=cmccmmmmmmeeo o -6.6 -8.8 -9.8 -9.4( -10.2 | -11.0 | -10.9 -11,2
11 years---=-=-a--mmmmmmmmeemaeo -7.6 -8.9 -8.4 9.5 -10.0 -9.5 | -10.3 -11,3
4000 cps
6-11 years==-=-----=--"=---- -0.7 -0.7 -1.4 -1.,5 -2.8 -3.3 -3.2 -3.8
6 years-——-=---—mmmmmmmmmcema—eeeo +0.8 -0.6 -0.8 0.0 -1.9 -2.2 -2.0 -2.7
7 yearS-===m-—-mmmmm e ma e aeman +1.5 -0.1 | -0.8 -1.2 -1.9 -2.3 -2.4 -1.6
8 years---—=ea--mamcmemcmcme e +1.6 | +0.6 -1.4 | -2.2 -2.2 -2.8 -2,5 4,6
9 years-----==---m- oo +0.5 -0.9 -0.8 -0.9 -2.8 4.1 4.2 -2.9
10 yearS--—=--=—=mommmcemm e mem e -0.2 -1.1 -2.2 -2.5 -4,0 -4, 1 -3.1 4.4
11 yearg-===--—c-mmmcmmammmaeeeo +1.3 -1.4 -1.4 -2.2 -3.7 -3.6 4,0 4.3
8000 cps
6-11 years-----==-==—coo—--- 4.7 -5.8 -5.4 -5.7 -6.4 -6.9 -6.8 -7.3
6 yearg-—---=--~=-—eo - oo -3,5| 4.5 | -5.5| -3.7| -4.6 4.5 | -4.6 -5.2
7 YeArS-==-=smmmesemm—meo—maomeo -3.9 4.4 | 4.4 | -5.7 -5.4 | -7.3 -5.3 -7.1
8 years--—mm=cmcmmm e -5.7 -6.0 -6.5 -5.7 -6.9 -8.1| -7.2 -3.3
9 years-----mc=-mmmmmememmca—maema 4,6 -5.5 4.4 -5.9 -7.4 | 7.7 -8.2 -7.7
10 years---=-—m=e---mmmeem—mmmm—— oo 4.9 -6.3 -5.4 -6,7 -6.9 -7.4 -7.9 -7.5
11 years-=—==--—mcommmcmmemmmee -4.8 -5.9 5.4 | -6.4| -7.5 -5.5 -7.2 -7.9
! Father if he is in the home, if not the mother or guardian.

2Average of hearing levels at 500, 1000,
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Table 17, Mean hearing levels at eight frequencies and estimates for speech of children 6-11
years of age, by grade in school: United States, 1963-65
- 250 500 1000 2000 3000 4000 6000 8000 1
Grade in school cps cps cps cps cps cps cps cps Speech
Decibels re audiometric zero (ASA-1951)

Kindergarten-~-m=-cocoacaoooo__o -6.2 ~-6.0 5.4 | -7.2 -3.2] +0.2 -1.5 -3.4 -6.4
First grade-----ee——cceaaooo___ ~7.6 -7.0 6.4 -8.1 -4.3 -1.1 -2.0 4.4 -7.2
Second grade-=~—=—eo-ame_L___ -8.6 ~8.0 -7.1 -8.8 -4.,6 -1.4 -2.3 -6.0 -8.0
Third grade--=-—ceoeaamemo_____ ~9.7 ~9.2 -7.8 -9.4 -5.2 -2.1 -3.4 -6.4 -8.7
Fourth grade-=~=--—-acaoao__._ -10.2 -9.8 -8.5 -9.6 -5.4 -2.5 -3.0 ~7.2 =9.4
Fifth grade-~~--ccocemaan___. -10.8 | -10.3 -8.7 -9.6 =5.7 -2.8 ~-2.6 -6.5 -9.5
Sixth grade---~--~e-eoo___ -11.3 | -10.8 -9.7| -10.3 -6.2 -3.3 -3.0 -7.2 -10.4
Seventh grade-----ecamma____ -11.8 | -11.2 | -10.5 | ~10.2 -6.2 -3.9 -2.4 7.0 -10.5
Special ungraded class~---camea- -8.0| -6.9 4.4 | 6.0 -2,6( 40.8| +1.0]| -2.2 -5.6

1Average of hearing levels at 500, 1000, and 2000 cps.
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APPENDIX |
STATISTICAL NOTES

The Survey Design

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

At the first stage, the nearly 2,000 PSU's into
which the United States (including Hawaii and Alaska)
has 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 strata 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 included in each stratum, particularly with
regard to degree of urbanization, geographic proximity,
and degree of industrialization. The 40 strata were
classified into four broad geographic regions (each
with 10 strata) of approximately equal population and
cross-classified into four broad population density
groups (each having 10 strata). Each of the 16 cells
contained either two or three strata. A single stratum
might include only one PSU, only part ofthe PSU, (e.g.,
New York City, which represents 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
Census might have had on health, the 10 strata within
each region were further classified into four classes
ranging from those with no increase to those with
the greatest relative increase. Each such class con-
tained 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 controlled
selection an attempt was also made to maximize the
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spread of the PSU's among the States. While not
every one of the 64 cells in the 4x4x4 grid contributes
a PSU to the sample of 40 PSU's, the controlled
selection technique ensured the sample's matching the
marginal distributions in all three dimensions and being
closely representative of all cross-classifications,

Generally, within a particular PSU, 20 ED's were
selected with the probability of selection ofa particular
ED proportional to its population in the age group
5-9 years in the 1960 Census, which by 1963 roughly
approximated the population in the target age group for
Cycle II. A similar method was used for selecting
one segment (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
examinees at any one location to a maximum of 200.
The EC to be excluded for this reason from the SC group
were determined by systematic subsampling.

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

Reliability

Measurement processes employed in the survey
were highly standardized and closely controlled, Of
course this does not mean that the correspondence
between 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 areinexact even though standard-
ized and controlled.

The first report on Cycle I1* describes in detail
the faithfulness with which the sampling design was
carried out., It notes that out of the 7,417 sample
children the 7,119 who were examined—a response
rate of 96 percent—gave evidence that they were a
highly representative sample of children of this age
in the noninstitutional population of the United States.



The response levels for the various demographic
subgroups—including those for age, sex, race, region,
population density, parent's educational level, and family
income—show no markeddifferentials. Hence it appears
unlikely that nonresponse could bias the findings much
in these respects.

Measures used to control the quality of data from
this survey in general and for the hearingtests specifi-
cally have been cited previously.

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 product
of the reciprocal of the probability of selecting the
child, an adjustment for nonresponse cases, and a
poststratified ratio adjustment which increases pre-
cision 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
Survey the sample was the result of three stages of
selection—the single PSU from each stratum, the 20
segments from each sample PSU, and the sample chil-
dren from the eligible children. The probability of
selecting an individual child is the product of the
probability of selection at each stage.

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

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

The poststratified ratio adjustment used in the
second cycle achieved most of the gains in precision
which would have been .ttained if the sample had
been drawn from a population stratified by age, color,
and sex and made the final sample estimates of popu-
lation agree exactly with independent controls prepared
by the Bureau of the Census for the noninstitutional
population of the United States as of August 1, 1964

(approximate mid-survey point), by color and sex for
each single year of age 6 through 11. The weight of
every responding sample child in each of the 24 age,
color, and sex classes is adjusted upward or downward
so that the weighted total within the class equals the
independent population control.

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 treatone or the other separately,
(2) the survey design and estimation procedure are
complex and accordingly require computationally in-
volved techniques for the calculation of variances, and
(3) from the survey are coming thousands of statistics,
many for subclasses of the population for which there
are a small number of cases. Estmates 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 small
or 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 I, These estimates have been prepared by a
replication technique which yields overall variability
through observation of variability among random sub-
samples of the total sample. This method reflects
both '"pure" sampling variance and a part of the
measurement variance. A similar replicationtechnique
was used to determine the sampling variability of the
correlation coefficients shown in the Findings section.

In accordance with usual practice, the interval
estimate for any statistic may be considered the range
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1
(estimated) and total number

Table I. Standard errors of estimates for average hearing levels for speech
of examinees, by selected characteristics: United States, 1963-65
Total Both Boys Girls
Characteristic nugger ngfi
; - 6-11 6 9 11 6-11 6 9 11
examlinees years Years years years years years years years years
Total number
of examinees-w---- .| 7,119 3,632 575 603 628 3,487 536 581 564
Standard error in dB re audiometric zero (ASA-1951)
Race
White -~mce e 6,100 0,25 0.25 0.35 0.35 0.35] 0.25 0.30( 0,40 0.35
Negrowem—mam e 987 0.50 0.60 0.45] 0.85 0.85| 0.40 0.40| 1.05 0.45
Other races~-emaeome___ 32( 1.60 2,70| 19.95 1.60( 26.95| 1.90| 14.35 11.15{ 19.15
Region
Northeast~wowvoeono_ . 1,782 0.50 0.55 0.75 1.00( o0.55| 0.50 0.65 0.85 0,60
Midwest - -mcmmmcmae 1,896| 0.55 0.50 0.90| 0.45 0.351 0.60 0.55 0.80( 0.85
1,707 0.45 0.45 0.35 0.55 0.50] 0,55 0.60| 0,75 0.55
1,734 0.85 1.10 1.20f 1.30( 1.30| 0.70 0.75( 1.10| 1.00
Urban area
3 million or more------ 1,493] 0.30 0.40 - ——- ~---{ 0.30 —— - —_—
1-2.9 millionemmmmac oo 9641 0.65 0.75 -—- - --=| 0.65 --= == ---
250,000-999,999 - _____.. 808] o0.85 0.95 --- ——- ---{ 0.85 -—- ~-- -—-
Under 250,000 --n-mau_o_ 572} 1.20 1.10 -—-- - --=1 1.40 --- ~—= ---
25,000 or mores---cao.- 341} 1.10 1.05 -— -—- --=1 1.25 --- - ---
10,000-24 999 e ____ 210 1.45 1.40 - -—- -=- 1.85 --- - -
2,500-9,999 « e e e __ 408{ 0,50 0,60 - -—- --={ 0,65 --- -—- ~——-
Rural area--—meae-oo____ 2,323 0.40 0.40 -— -_— -=-| 0.40 -—— -— -
Population change
LOSS —mmmme e e 1,827 0.50 0.55 0.451 0.75| 0,95( 0.60 0.55| 0,80 0.50
Below-average gain----_ 1,688| 0.70 0.85 0.80| 1.25 0,85 0.70 0.80 0.90| 1,00
Average gain-~-—a---o-. 1,889 0.45 0,45 0.60f 0.70| 0.50] 0.50 0.55 0.75| 0.95
Above -average gain----- 1,715 0.50 0.50 0.35 0.80( 0.60| 0.60 0.80| 0.65 0.55
Income
Under $3,000---amao___. 1,223 0.40 0.55 0.65 0.70| 0.85 0.35 0,35 0.65 0.30
$3,000-$4,999 .. ___ 1,280( 0.25 0.20 0.35 0,45 0.40| 0.40 0.75 0.60| 0,65
$5,000-56,999 - _ 1,652 0.30 0,30 0.60| 0.40( 0.70{ 0.35 0.50( 0.75| 0.75
57,000-59,999 « e oce____ 1,451} 0.25 0.25 0.60| 0.65 0.45 0.35 0.50] 0,50 0,60
$10,000-514,999 813} 0.25 0.40 0.70f 0.65 0.50{ 0.40 0.70( 0.70] 0.80
$15,000 or more 329 0.35 0.40 1.35 0,95 0.60| 0.35 1.70| 0.80 0.75
Education of parent
Less than 5 years---e-- 472 0.65 0.85 -— -— —— 0.75 -_— ——— ——-
5-7 yearsmeememo._____. 656 0.45 0.60 -—- - -—-| 0.40 _— _— _—
8 years---eoeaeo_o____ 787 0.35 0.30 --- -—- ---1 0.50 -—— -— -
9-11 years—--eeoe_ . 1,466 0.25 0.25 - -—- ---1 0,25 - - -~
12 years---ooaoe oL 2,192 0.25 0.25 ——- —— ---1 0.30
13-15 years-cooomme_.__ 550| 0.30 0,35 -—- -—- ---1 0,40 — - -—
16 years--ee-m_ .. 537| 0.25 0.40 —_— -— ---| 0.30 -— - ——-
17 years or more--_-_-_ 373{ 0.30 0.40 —— _— ---| 0.60 -—- _—— -
Grade in school
Kindergarten---~--——~.. 94 0.75 0.85 — -— ---| 1.10 _— —_— .
Firste-cmma e 1,127 0.25 0.30 --- ——— ---1 0.30 -—- -—- ---
Second---memoao L __ 1,258 0.25 0.30 - -~ ~-=-{ 0.35 --- - -
Third--eemeee L 1,249{ 0,30 0.35 -—- - ---{ 0.30 - - -
Fourth-wme e 1,208 0.35 0.40 -——- - ---| 0.35 - - -
Fiftheae e 1,078 0.25 0.30 -—— —-—- ---| 0.25 - - ——-
SiMthememmm e 791 | 0.30 0.40 -——- --- ---1 0.30 --- - -—-
Seventh--mameeo 167 0.55 0.65 -—— - ---| 0.65 ——- —-—- -—-
Special clasgm-c—cmeao_ 100 - _— _— - ——— _—— —— _—— _—
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within one standard error of the tabulated statistic
with 658-percent confidence, or the range within two
standard errors of the tabulated statistic with 95-
percent confidence, The latter is used as the level
of significance in this report.

Anapproximation of the standard error of a differ-
€nce d=x-y OI two statistics x and y is given by the
formula S,-(S7+52" where S, and S, are the
sampling errors, respectively of x and y shown in
table I,

Small Categories

In some tables magnitudes are shown for cells
for which the sample size is so small that the sampling
error may be several times as great as the statistic
itself. Obviously in such instances the statistic has
no meaning in itself except to indicate that the true
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.

[eNoNe]
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APPENDIX 1l
DEMOGRAPHIC AND SOCIOECONOMIC VARIABLES AND RELATED TERMS

Age.—The age recorded for each child was theage
at last birthday on the date of examination. The age
. criterion for inclusion in the sample usedinthis survey
was defined in terms of age at time of interview. Since
the examination usually took place 2 to 4 weeks after
the interview, some of those who were 11 years old
at the time of interview became 12 years old by the
time of examination. There were 72 such cases. In the
adjustment and weighting procedures used to produce
national estimates, these 72 were included in the 11-
year-old group.

Race.—Race was recorded as "white," "Negro,"
or 'other races.'" The lastcategoryincluded American
Indians, Chinese, Japanese, and all races other than
white or Negro. Mexican persons were included with
"white" unless definitely known to be American Indian
or of amother race. Negroes and persons of mixed
Negro and other parentage were recorded as ""Negro.'

Geographic vegion.—For purposes of stratification
the United States was divided into four broad geographic
regions of approximately equal population. These re-
gions,- which correspond closely to those used by the
U.S. Bureau of the Census, were as follows:

Region States Included

Northeast ------- Maine, Vermont, New Hampshire,
Massachusetts, Connecticut, Rhode
Island, New York, New Jersey, and
Pennsylvania

Midwest --=~--=- Ohio, Illinois, Indiana, Michigan,
Wisconsin, Minnesota, Jowa, and
Missouri

South ~=~—--—e--- Delaware, Maryland, District of

Columbia, West Virginia, Virginia,
Kentucky, Tennessee, North
Carolina, South Carolina, Georgia,
Florida, Alabama, Mississippi,
Louisiana, and Arkansas

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

_Urban and vural areas,—The definition of urban
aud rural areas was the same as that used in the 1960
Census. According to this definition, the urban popu-
lation was comprised of all persons living in (a) places
of 2,500 inhabitants or more incorporated as cities,
boroughs, villages, and towns (except towns in New
England, New York, and Wisconsin); (b) the densely
settled urban fringe, whether incorporated or unin-
corporated, of urbanized afeas; (c) towns in New
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England and townships in New Jersey and Pennsylvania
which contained no incorporated municipalities as sub-
divisions and had either 2,500 inhabitants or more, or -
a population of 2,500 to 25,000 and a density of 1,500
persons or more per square mile; (d) counties in
States other than the New England States, New Jersey,
and Pennsylvania that had no incorporated municipal-
ities within their boundaries and had a density of 1,500
persons or more per square mile; and (e) unincorpo-
rated places of 2,500 inhabitants or more not included
in any urban fringe. The remaining population was
classified as rural.

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

- Grade in school.—The grade that the child attended
at the time of interview was used here and later veri-
fied against school records. The grade of those chil-
dren on summer vacation was considered to be the

. grade that they would enter when school resumed.

Education of parent ov guavdion.—The highest
grade completed in school was recorded, The only
grades counted were those attended in a regular public
or private school where persons were given formal
education, whether during the day or at night, and
whether attendance was full or part time, A "'regular"
school is one which advances a person toward an
elementary or high school diploma, or a college,
university, or professional school degree, Education
in vocational, trade, or business schools outside the
regular school system was not counted in determining
the highest grade of school completed.

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

Parent.—A parent was the natural parent or, in
the case of adoption, the legal parent of the child,

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

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



APPENDIX

STANDARDS FOR REFERENC

The sound pressure standards for 'mormal” audi-
tory threshold—the 1951 American Standards Associa-
tion audiometric zero—maintained by the Natonal
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-
ometer earphones used in the survey for the subgroup
of persons with "normal" hearing. These threshold
data were transferred by loudness balancing to a group
of standard earphones designed especially for stability
in calibration—the Western Electric 705-A. After loud-
ness balancing, the earphones were placed on an NBS
9-A standard calibrating coupler and their response
was measured.

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

The threshold standards interms of sound pressure
in a standard coupler will be valid for the earphones
of these types provided the earphone cushions are of
controlled profile, thickness, and compliance; the dis-
tance from the front of the face of the moving diaphragm
to the plane of the cushion is held constant; and the
earphone is held against the ear with a constant coupling

1
E (AUDIOMETRIC) ZERO

The transfer characteristics for the TDH-39 ear-
phones used in this survey were determined through a
scientifically designed and carefuily controlled study
on 12 human subjects done for the National Center for
Health Statistics at the Acoustics Laboratory of the
University of Pittsburgh.’?

The new (1964) standard reference zero recom-
mended by the International Organization for Standard-
ization (ISO)IZ'16 was adopted in the 1969 American
National standard for audiometers after completion of
this survey to replace the differing 1951 American and
the 1954 British Standards !’ Since these new standards
are appearing inmany of the journals and other technical
publications, the comparison of them with the 1951
American Standard on the 705-A earphones and the
TDH-39 earphones used in this survey is shown in
table IL

The thresholds for the 1951 American Standard
and the recommended ISO Standard on the 705-A ear-
phones are rounded to the nearest 0.5 dBin accordance
with the ISO method of presentation. The TDH-39
thresholds are retained in the form used to comvert
the findings from this survey to decibels re 0.0002
dyne per square centimeter for comparison with
findings from other studies in which different instru-
ments were used,

force,%1? They will not apply to earphones of other
types.
Table II. Comparison of 1951 American Standard and the recommended ISO Standard for reference
zZero
1951 American Standard
. | Recommended ISO
for reference zero of: Standard for
Frequency reference zero
WE-7054 | TDH-39 of WE-7054
earphonesl| earphones! earphones
Decibels re 0.0002 dyne per square cm.
250 EpPS=---==m—m— e mm e mmm e meme—emee——m—m—ee————— 39.6 45.4 24.5
500 CpPS~—-mm—mm e e - 25.0 30.0 11.0
1000 CpS~-===+tm-mmemcemmemeemeemememe s mccmc———mmmem e 16.5 22.6 6.5
2000 CpPS—=m—=mmmmmm e - 17.0 21.8 8.5
3000 €PS —=m- === mmmm e e e oo 216.0 26.7 7.5
4000 CpS == === —m e m e e - 15.0 16.9 9.0
6000 CpPS==-m——m—m e e e 217.5 23.9 8.0
8000 CpPS === e e e - 20.9 26.5 9.5

10n NBS 9-A coupler.
Health Examination Survey
determined by

instruments at the
averaging many different

from the National Bureau of Standards
2Estimated.

oo0

determinations from many different

¥ U. S. GOVERNMENT PRINTING OFFICE : 1972

TDH-39 earphone reference values shown here are those determined for the
University of Pittsburgh.ll The other two sets were
countries available

482-003/1
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Series 2,

Series 3.

Series 4,

Series 10.

Series 11.

Series 12,

Series 13,

Series 14.

Series 20.

Series 21,

Series 22.

VITAL AND HEALTH STATISTICS PUBLICATION SERIES
Formerly Public Health Service Publication No. 1000

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

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

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

Documents and committee veports.,—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 Survev.—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 civilian, noninstitutional 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 psycho-
logical 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 tothe health characteristics of
persons in institutions, and their 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
occupations, hospitals, nursing homes, and outpatient facilities.

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

geographic and time series analyses.

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

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

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

National Center for Health Statistics
Public Health Service, HSMHA
Rockville, Md. 20852
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