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HEARING LEVELS OF CHILDREN
BY DEMOGRAPHIC AND SOCIOECONOMIC CHARACTERISTICS

Jean Roberts, Division of He..lth Examinatios. 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 individua! pure-tone
air-conduction-audiometric testirig 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
a8 a continuing Public Health Service function
to determine the health status of the population,

Three different survey programr areutilized
in the National Health Survvy. The Health Inter-
view Survey, in which health information is col-
lected from samples of people by household
interview, is concerned primarily withthe impact
of illness aid disability within the various
population groups, The Health Resources program
obtaine health data as weil as health resource
and utilization information thrcugh surveys of
hospitals, nursing homes, and other resident
institutions and the entire range of personnel
in tue health occupiations, The Health Examination
Survey, from which the data in this report
were obtained, collucts health data by direct
physical exunination teats, 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 iz 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 chironic diseases and
on the distribution of various physical and phys-
lological measurements for a detined adult popu-
lation as previously described, 23

For the second cycle ot program, on whicli
this report 1s based, a probability sample of the
noninstitutionalized chﬂdren 6-11 years of age in
the United States was selected and examined,
The exathination primarily assessed health fac-
tors related to growth and development, It included
an éxamination by a pediatrician and by a dentist,
tests adirinistered by a reychologlst, and a
variety of tests and measurviments by a tech.
nician. The sutvey plan, sample design, exami«
ination content, and operation of the survey have
been desctibed in a previous repoft.

Field collection operations for this cycle
were started in July 1963 and completed in
December 1965, Thers were 7,119 children
examined, or 96 percent of the ” ,417 gelected
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, 8€x, race,
reglon, 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,
informatlon 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
pehavior and adjustment, and health problems
known to the teecher 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-
utlve 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 Pitteburgh was responsible for training the
technicians ip testing of hearing and Mr, Kenneth
Stewart, University of Pittsburgh, for the instry-
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 1, Definitions of
the demographic and socioeconomic factors con-
sidered here are given in appendix 1I,

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 exame
ining center using air-conduction earphones with

standard pure-tone audiometers calibrated in
accordance with the 1931 American Standard
Association specifications, as described previ-
ously."® These instruments were modified by the
insertion of a 30-decibel attenuator 8o 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 modifiedHughson-Westlake
method in which the tone was introduced first
at 60 decibels intensity, decreased by 10 decibel
steps untll 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 3or 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 1s 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 Amarican 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, 28-33 decibels
below at 500-2000 cps, and 40 decibels below
from 3000-8000 cps.7 Analysis of the test results
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
Asoustice 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.?
years old) was very large, the national estimates
shown for them will be less reliable than for
the others, as previously described,’
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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 iIn 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 appendixIli,

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
ancong at least the larger subgroups of the.se
children appear in general to be fairly symmet-
rically distributed, For convenience, findingsare
presented in this report in terms of mean hearing
levels across all demographic and socioeconomic
characteristics, Hearing levels at three percenvile
points— P, B,,,and Py 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 hearinge
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 (re 1951-ASA reference
or audiometric zero) ranged from a low of <9,5
decibelg at 250 cps to -2.0 deciuvels at 4000 cps,
n terms of the 1964-I1SO standard for reference
uh audiometric zero (appendix 111), except at 2000
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Figure |. Mean hearing levels of children 6-|| years
of age at eight frequencies in terms of decibels re

audiometric zero—ASA 1951 and 1S0 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
onily at 3000 and 4000 cps (figure 2 and tables
2 and 3), At the extremes of the frequency
range, 230-500 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 were not 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




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 2%0-500 cps (Negro--more sen-
sitive) and at 3000-4000 cps (Negro—less sensi~

800 cps 1000 cps 2000 cps

¥

O L e Whie. feas tive), Among girls, the Negro group generally
had poorer hearing than did the white excep’

3000 cps 4000 cps €000 cps 8000 cps ai 8000 Ccp8,
o 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 trcated as a binomlal variate
(excluding the less than 1 percent not classified

DECIBELS RE AUDIOMETRIC ZERO {£SA, 1951}

Negro  White Negro  White Negro as white or Negro). At the essential speech
frequencies (average of 500, 1000, and 2000 cps)
OYGLES PER SECOND a negligible relationship was found between hear-

Ing thresholds and race (r,01%,031).
Hearing seensitivity among both Negro and

qug'i']e d2- *geﬂ heaf'nsf Tevels t'OfIW':'t't: and Nfng white children increased with age throughout
tlnlte;egta;es,yleggas-gs. 8ge at elght trequencies, the frequency range in the study, mean differences

thresholds of white and Negro children 6-11 years of age at eight frequencies: Unite
States, 1963-65
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Table A, Mean, median, and semi-interquartile range in the distribution of hearing
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White

Frequency

Mean | Median | 1/2¢Py-Pyq) | Mean | Median | 1/2¢Ppy-Fyy)

Decibels re audiom:tric zero (ASA-1951)

050 0pBessnessmmasascnmanmanenna| 94| 9,8 3.8] -9.7| 9.9 3,7
500 Fﬁsﬁqi'ﬁiﬁEﬁ-iﬂﬁhﬁﬁﬁiﬁﬁﬁﬁﬁﬂﬁﬁ ﬁ8.9 59.3 3‘ igie iig.»e 3.8
1000 gps-::-aaaiaiaﬂaaaiiiiiaeﬁaiaii 57‘9 58.7 4‘2 ﬁ7.3 38.3 4.3
2000 stanﬁauﬁﬁﬁuauﬁiaaﬁﬁiiaenaﬁa 39.3 69.6 3.8 38.4 .38‘9 3‘9
3000 epsahaannnauﬁiiﬁanﬁniﬁﬁiiﬁau ﬁ5.3 ﬁ5.9 5‘4 “3.5 83.5 5.4
4000 e'psaﬁ-n...ﬁﬁsﬁiﬁﬁaaaaﬁﬁﬁﬁaﬁiaa ﬂz.s u2.4 5‘4 io.l‘ “0.4 4.0
6000 cpsﬁnaanﬁdaaﬁnﬁﬁnunaaﬁaﬁaaua iz.s ﬂ2.9 6‘0 "2.9 53.2 5.9
8000 cpsnﬁaﬁeﬁenﬁnananannnﬁﬁnndna ﬁ6.0 ﬁ7.1 5.9 36.8 ﬁ7.6 5.4

NOTE: Semieinterquartile range1/2(Pyy=Pyy) which inocludes 12.3 percent of the distri-
bution above and 12,3 percent below the median (AR,
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between hearing levels for 6- and ll-year-olds
being large enough to be statistically significant
only at the lower tones from 250~1000 c¢ps ano
at the highest frequency, 8U00 cps, The fact
that the mean levels decreased slowly but con-
sigtently with each year of age over the entire
age span to 10 or 1l years would probably
indicate that this increasing sensitivity is due
to some factors other than the shorter attention
gpan 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 the range between

the 25th and 78th percentile pointe and hence
includes 28 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 eps or below (7 to9 decibels)
than at the high tonal frequencies of 3000 cps and
over (11 to 12 decibels),

Findings from the 1988-60 study conducted
by the University of Pittsburgh-Committee on
Congervation of Hearing of the American Academy
of Ophthalmology and Otolaryngology among a

250 ¢ps
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0 : ; e :
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Figure 3, Mean hearing levels of children 611 years of age at elght frequencies by reglon, United States, 1083«68,
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representative sample of over 4,000 children
between the ages of 5 and 14 years in the Pltta-
burgh, Pennsylvania, schools showed only small
white-nonwhite differences in hearing sensitivity
and no consistent trend,® For the right ear,
slightly but not significantly better hearing was
found among nonwhite thar white children at
230, $00, 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 S and
12-14 years of age not in the present national

thresholds of children 6-11 years o
States, 1963-65

A
pe—ea——————————m}

Table B, Mean, median, and semieint:erguartile range 1in the distribution of hearin

e Y o TP S e S e e

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

Region

Children from the South were found to have
less sensitive hearing on the average than those
from other regions except at 6000 and 8000 cps,
where mean scores of children from the Northeast
wer¢e higher (poorer hearing) (figure 8 and
table 4), Children from the West had more
gensitive hearing than those from other regions
except at 4000 ancd 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

age at six frequencies, by region: Unite

Frequency
Reglon and measure . 1 1
250 500 1000 2000 4000 8000
¢ps cps eps cps eps | ¢ps
Northeast Decibels re audiometric zero (ASA-1951)
Mean-eeceecuaa Gomaaana Samcaanannces Gaaw “'9.4 69.0 “703 ‘9-0 "2.0 "5-1
Mediar wsvcuacuncaca “meamaasaaaa casaa «9.7 9.4 -8,2 «9.,5 <8,7 -6.3
1/2(%5“%8)"" """"""""""""" - 3.8 ¢ 4,7 . 5.5 6.0
Midwest
MeAf-ccmcaucuuucsanuncuantunuananccas 9.1 «8.8 <8.0 9.0 2.7 =7.3
Mediufewsuvwnenunananuacncnnacuacccaca «9.4 «9,2 «8.7 <9.,3 «2,4 8,2
Y2 (Pyy By)essacunannmsnansnasecacancoae 3.6 3,7 3.7 3. 5.4 3.6
South
Melfiacucovnuunnaanacaacansanananana wua 8,7 «8,0 «7.1 «8.,5 «1.0 «5,2
Medlanevuccsnnvesscnuuauanananacnacnaa 9,3 8,7 -8,1 =9.1 -1,2 «6,5
/2l Pyy= By annenccccancutanuuaanaaanan 3.6 4,0 4,5 3.6 4.6 6.0
West

M@@Neccss-sasssscncancuacscucanansess | «10,8 | <10.0 -8§.8 | -10,1 «2.4 ~6,3
Medlane«ssccsscavanasncnnauncnaananaca [ «11,0| 10,2 9,2 -10.3 «2.6 «7,53
Y2(Pyyw Bpgye= e soocssnnasassaccascusanne 4,8 4,3 4,2 4,0 5.6 5.6

NOTE: Semi-interquartile range 1/ P{:‘Pa;)
t

bution above and 12,5 percent balow

a madian (A,
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which includas 12,5 percaent of the distri-
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significant at the lower frequencies of 3000
cps or less,

Both hoys and girls from the West had
lowor .ean hearing levels (better hearing) than
those from other reglons except at the 4000
and 8000 cps fraquencies, 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 entire test range,

while boys from the South had the poorest hearing
(mean valiies) only at 2000-6000 cps.

By age the reglonal 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 negligible 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 conaistently slightly higher
among children from the West than for those
lving elsewhere except at 1000 cps and the
two highest frequencies, In all four reglons
variability at test tones of 3000 cps or more is
greater than at the lower tones,

Size of Place of Residence

Children lving in urban communities not
differentiated by size of place have hearing
thresholds that differ little on the average from
those lving in rural areas of the country (tables
9 snd 10 and figure 4), At frefuencies of 280,
2000, 6000, and 8000 cps urban dwelle- s have
slightly more sensitive hearing than tt.ir rural
counterparts on the average, while rural residents
have slightly better hearing at 800, 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 apeech range varied
trom a low of «9.4 dB (re audiometric zero-
ASA, 1981) for children in urban places of 2,500
to 9,999 total population to «8,3 dB for those in
places of 28,000 or more population but living
outside the large urbanized areas (table 11),

4
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Figure 4, Mean hearing levels of urban and rural
chidren 611 years of age at eight frequencies,
United States, 1963-66.

differences which could easily be due to sampling
variability, The degree of assoclation between

‘hearing thresholds (estimates for speech) und size

of place of residence s, as expected, negligible
(r«,02t,037),

Rale 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 s considered to be
an index to the economic stability of the com-
munities in which these children reside, Places
in which there wad 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 bereflectedto some
extent in the hearing sensitivity of the children
living \here insofar as this might be affected
by the availability and adequacy of medical care,

No significant pattern of relationship exists
between hearing scnsitivity of children and this
index of economic stability of their community
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Figure B, Mean hearing levels of children 811 years of age at elght fre(luencles by rate of population change In

place of residence from (960 to 1060, United $

of residence, Children lving in places showing
an above-average gain in zize 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
modetrate growth,

Ctés; ‘963“686

Family Income ‘

Hearing sensitivity of children generally
increased with the size of their famiv'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 thian $3,000, were significantly higher (poorer
hearing) than those from families with earnings
of $10,000 or $18,000 or more, Successive
differences from one income bracket to the next

14
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Figure 6. Mean hearing levels of children 611 years of age at selected frequencies by annual family income,
United States, 1963-65.

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

This paitcen 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
exceptions,

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

Variability inhe: ‘ing scnsitivity 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 figure7), 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 betweeh successive educas
tional levels of parent were not generally large
enough to be significant, and occasional slight
deviatione from the general pattern were found,
particularly for the substantially smaller group
at the 8-year level,




Table C, Meané median, and semi-interquartile range in the distribution of hearing

thresholds o
United States, 196363

Fan.lly income and measure

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

Frequency

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

Less than $3,000

Mean-;ug-m-.tu!gg------.-----w---u---g-
Median--,----n---,-n------- L LR Y
‘/2(%5_ qu)--.----b»--u--'---------------
$3,000-84,999
Me&n-------------'!------'---------- -
Median---.------!—----g----n----gu---
VZ(P’B_st)--------Q---- --------- LT
$5,000-86,999
Mea‘n-\ -------- LT Y WY WSS ey LYY T SRy
Median --------- - --- LY T T T TRy
Y2l By = Byy) mmmmmim = mm e m e mm e e
$7,000-$9,999
Mean ----- I I I I I LI LY L L upepepry
Median----------- --------------------
1/2( P’B - st NGRSO LR LD LR LY L Waw---
$10,000-$14,999
Meah----. --------- LI L L L RN Y Xy
Median--n----i-----&ai - -
1/2( P76- ’,28) (IR T Y E R L LYY

815,000 or more

Mean’ﬁ-----ud--iﬁ-ﬁ - o v i ) e
Mediaﬁ-----iu-i-aiiiiiiainii—aiaﬁa--a
1/2 (P78- Pis) SEEGDG W e e

Decibels re audiometric zero (ASA-1951)

'808 '8.1 '609 !800 "007 —5-4
'9.3 "8-8 '8-0 ‘8.7 "008 "604
3.8 4,2 4.8 4.0 4.4 5.9
'9.1 -896 '704 !808 '1.2 "506
"905 '809 "802 '903 _100 "'607
3.8 4,2 4.7 3.9 4.8 6,0
'904 "'9-0 '7-8_ '901 '2-1 ‘509
"90? "904 '897 '9-6 "203 '7-1
3.8 3.9 4,2 3.8 5.3 6.0
‘10.1 "'9.6 "'802 '9-7 '2.7 -6-5
'1002 '9.7 "'8-9 i909 "208 '7-7
3.8 3.8 3.7 3.6 5.'4 5.6
"1000 "9-4 '8.5 "10a1 '3.6 '609
-10.1 «9,6 «9,1 =10,1 =3,7 -8.0
3.7 400 3.8 Je 5.6 5.4
10,7 | <10.6| «10.0| -10.5| -3.6| <7.2
10,5 -10.5 9,9 «10.6 «3,9 «8,2
68 400 460 400 504 5.5
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Figure 7. Mean hearing levels of children 6-|| 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 clightly 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 (rs,58), 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

thelt age. Since the age range in this survey

17

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 16,

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 soctoeconomic background, The
findings are based on individual monaural pure-
tone airsconduction audiometric test results for
examinees in the Health Examination Survey of
1906365, In the survey, a probability sample
of 7,41" children was selected to represent the

n




24 milllon 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 nther available demographic
and socloeconomic varialbles,

Findings in this report are limited to test
results for the bester ear, Comparisons between
mean thresholds in decibels based on both the
1951-ASA audiometric zero and the 1964-1SO
audiometric zero at each of the eight test fre-
quencies—-250, 500, 1000, 2000, 3000, 4000, 6000,
and 8000 cps~are included, 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 Americanchildren
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 raclal groups,

Children living in the South were found to
have somewhat less sensitive hearing, except at
60G0 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 reglonal 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
intome (r==-,12), but significant mean differences
in hearing thresholds were found between the
exxreme groups in both factors,

18
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Table 2. Medians and quavrtile points! in the distribution of hoavtnit levels at aight frequencies and
lta

estimates for speach among white ohildren, by age and msext United States, 1963+65.-=Con,
A —— —— — = e — ]
A000 ope 8000 cps Speech
Age and sox
Py |Median | P, | B, |Median| P, | B, |Median | P,
Both sexeg Decibels ve audiometric zero (ASA~1951)
6-11 y@are""""""’"‘"""""""‘“- ------ L X
6 y@arsug.n-u--q--guw-enwu-!‘-q-!!—,--wuwuuewm-
7 y@area!aqn—!!gau!uqsg!!qp!!59!!9-599595595
yearay-eqegesg!!gg!anﬂygqunqa-qgs!usqysgag
9 yearsgy-gqpq-q-wgpuq-gqge X I L LY )
10 ygarg--.--------.g.------.g-----q..g.g----
11 yeara--u-----g----- --------- LR LT LR
Boys
6"11 yeafs ------ bl del el A S il i A ?9.1 "2‘6 +3‘7lo 512‘0 96‘8 "'0.1 ‘12‘6 '9‘0 '57.74
6 yaafa---q------q--n--an-g--g---ua -------- "o 58‘3 '109 +3.7 -11,.3 -,-4,1, +g.2 -11‘8 -8.0 -3‘2
7 yeﬂrs-------s--e-----—---qqn-------augwugu "8" "2‘3 +3.0 -ll.g Qs‘s .o -12‘1 -8‘2 -3‘5
8 yﬂara-q-qqgn-w!!--,------!9- ------- IR LT - -9.6 -3‘2 +2.7 '1]}08 -7.0 +0‘1 ”12.6 -9.1 '5‘5
.9 yaa‘,’syngl--gqq-gnluqqu--y--!-e-gq---g----q u9.6 -3‘2 *3‘1, '1217 '!'/‘.6 -l.l -12.9 09‘4 95.9
10 y@ere---y--s--u-,-!--u,-aq-!n---g ------ LET TR Y -9.4 -2.8 +2.5 '12.3 -7‘; -1.4 ,-13‘0 -9‘5 -6.0
11 yearseamsaenmenannn menvemreesuem e —————— 1| 205485 | 1403 | 72| 6.0]-1301| 9.7 | -6.3
Girls
6-11 yeargssn=x=- saswmmmeonmeneeeeennn | 9,5 3.1 (42,4129 | 7.4 0.8 |-12.2] 9.4 -5.8
6 year§esvwmwumamcuncucnnannn S L L EE T LT -8,8 =2.7 | +2,6 | =11,7 «6,9 0.0 [-12,2 -8,5 | -4,5
7 Yearsanem-- Eememememaeessaeo oo aen—— 910 2k 4310 | AL | 3 a0id |2 | 88| 502
8 )'681‘9 """ HPOER LHLNABNRNRRRNARNRREEn NG '10-3 '3-9 +1‘7 "13‘0 "8-2 "1‘9 ‘lalo "9. "6-’1
R N ——— memmmeeanan rmmmmenenn | 906 | w34 |42:4 | 1206 | 7.7 <008 |-12.9| 94| 5.9
LAY —— B B e |01 Be 42| D2k | o8| oLe | 11307| -i0iz | 48
11 YOAEGmnmmnmmm e anmmm e m o o s ee e e o na 9.3 <2i8|+2.7 | 1207 79| -1ld|132| Tl | 6.3

Py, median, and p,, are the points in the distribution of hearing levels below which 25, 50, and 75 per-
cent*b? the chiidren. £ spectively fall,

®Average of hearing levels at 500, 1000, and 2000 ¢ps,

18 2341




Table 3. Medlians and quartile pt:)i.nt:fsl in che diatribution of hearing levels at eight L‘reguoncies and ostl.
matas for speoch among Negro ohildren, by age and sex: Unilted Stutes, 196303

250 ops 500 ops 1000 ¢ps
Agoe and aex
Py |Median} P, Py [|Median| P, Fpy [Modien | P
Both sexes necihels re audiometric zero (ASA-1951)

6-11 yeﬂra-a---—----;--!p--—--;-u--u--
6 YeAYSm=mmmnmsmrsaurnnsnenrnnannmnaananann 12.4 8.9 5,4 -12.7 11,7 2.9
(L EELECE L ELE LRI ELPRLS wevemmsmeano. mee | <1244 -8,6| 4.6 -12,3| -8,6| 4,5 ~12.,1] ~7.6[ -1.9
8 yoarg=mreumnnmancarncannnanen s ann. eewen| <13,4 | -10,0] 6,7 -13,7] +9,7| -5.8] -11.8| 8.0 | -2.9
9 yearﬂew-------- “““““ LA LA A A A Skl el g ‘1402 910.4 9606 ‘13.8 '1000 '6.2 ‘12.4 -8.6 '4.3
10 yeargaswenceannaannnunnas sevmmnonnmoenens [ 24,8 | -10.8{ -6,8| -14,8| -10.4( «6.4| -12.2| 8,6 | 4.8
11 yaars ---- Ll Ladad o Aol el d i kel il snew. ‘15.1 '11.1 '7.2 -15.2 '1101 =l '12.9 '9.2 '5.5

Boys_
6'11 years"‘-""""""'-""""-' WUlaaz EIQiS 96.7 '1“.07 '10.1 7f6.1 7‘12.1 7‘8}2 93.4
6 y@ar§enemcmnavennnmacncanaunnenannaanenann | =]2,6 9.4 -6,11 -13.5| -10.0| ~6,4] ~11.5| 7.5 -2.]
7 YOATE -nnmeeemamnamnnenn———- memennonennne| A12:9 | 901 8.4 -12:5| -8.7| -4.9| -11.9| -7.2| -1.2
Y@ALE - mmnmmasmnennnannnannmenennnanannone | 13,9 [ 10:8) <701| -13.7| -9.5| -5.2| -11.7| -7.9| -2i7
\ YGATB wmummennemasnen ramemnssocmananmaeanns | «14.9 | <10.8] 6.7[ <13.7] <10.0| -6.3| -12.9] 9.2 5.5
10 y@ara"' """" bt Saiindadabadediadol cladiaddeddbhal '1705 '12.1 '7.7 -1607 '1103 ‘606 '12.0 '302 '3.6
11 yearﬁ """"""""""""""""" hallcladed '1601 '1107 '7.9 -1601 '11.5 '7.6 '19-8 -9.3 '5.7
arls

6-11 years=--eesassseccccamacmnonaana. 3,1 -9.4] -5.7] -13,2] v.4| -5.7] -12,3] 8.4 -3.9
: 6 yeﬂrs-— ------ hedadeiialadd hedadal b el balled ‘1201 '8.3 '3'6 -11.8 '8.1 -305 '1109 '8.2 '3.9
‘ 7 years """"""""" bobaiadbed ol et hfadadlid '12.1 ‘8.2 '3.4 -12.2 ‘8.4 'aaz '1205 '8.1 =4, 0
YGALE =mnnnmasannnasnan mmmemmmmaenememaaa.- 12,9 5.6| -6.3| -13.6| -10.0| -6.4| -11.9| 81| -3.1
9 Yﬁats """""""""""""""""""" '131= '1000 -6.6 ‘13.8 - .9 -601 '11.9 '7.9 '2.6
10 years """""" Aokl bt ol o g '14.“ “9.7 '5.9 '13.5 '908 '602 '1205 =0 '5.4
' 11 }’eal‘ﬁ -------------------- CEsssseeer s '1“.6 "10.5 "6.4 "1“.7 -10.6 -605 -13.1 -9‘.2 '5.“

|Semem S S S = aa——

g 2000 cps 3000 ops 4000 cps
Py |Median] P, P,y [Median| P, | B, [Median | P,
i Both sexes Decibels re audiometric zero (ASA-1951)
i 6311 yeara -------- LRI LT LT L L R Y} n12.8 )
! (B B
! 6 yearsn--sﬁ--a-i.a---.---a-nai-----sn--nain -12

7yearenﬁiuﬁ ----- P A N Y Y Y L L Ly TN 6-12

8yearsn.iﬁiiﬁhﬂiﬂiiﬁ--iﬁ--ﬁiﬁﬁiihﬁﬁﬂﬁiH--ﬁﬁ .12‘

9y@ars-ﬁns-ﬁﬁﬁnia--nﬁnn--u-iﬁsnnaﬁnﬁa--aﬁn- "13

10 y@arsi nnnnnnn L Y Y Y Y Y T L. ) u13

11 y@arsianaiunu-an-a-uuuuaaiﬁi-uisii.ﬁniiii 513

Boys

6-11 yearsdﬁiﬂhﬁﬁﬁ-ﬁﬂ---hiﬂﬂiﬂﬁhdﬁﬂaiﬁ -12 9

6 yeafﬂﬁnnauaunnﬁnaanaaiisﬁauuunﬁn-nnun-nnﬁn 512.
7 yeefeﬁa-cu-snusﬁna-ﬁﬁnﬁasﬁnanussﬁnnnﬁiuaua s12.
8 yaargnaasnnainuﬁaﬁnnann..naaain-inasann-a- &
9 years:.-nuﬁﬁuﬁnanuna-nﬁnis-uuaunnnnnnuus.ﬁ -

12
13
10 yﬂatanns-ﬁnuannﬁ-iauaﬁnﬂﬁaianﬁnannﬁ-nhﬁﬂa ‘13
13

11 yeafsnﬁnnssﬁsni-uunnnﬁuiuuﬁaauﬁuu-iuuuans -

Qizle

6n11 y@afsisﬁnnuﬂﬂnﬁllua.ﬂﬁaaﬁﬁanuunsn n12.7 n8.7 -4‘1 “905 53.6 +1.5 nl‘.s 50.3 403.9

6 y@ars-Q-Iﬁn-nnlnﬁﬁnaﬁnnﬁ---sau-au-iﬁu-n--a ﬁ11.9 “8.2 53.9 ;8.4 52.8 +1.9 ﬁa.g 0.0 +a‘3
7 yearsﬁﬂﬂll.nﬁﬂlﬂﬁﬁlﬁﬁillﬁﬂﬁﬁllﬁﬁllﬂﬁnﬁﬁﬂhl & 2.“ -7.7 51.9 310.1 83.7 +1.8 Ba.o 0.0 +3.9
8 y@lffansscnnsnannacanmsnnsnancssnanscuncan -12.7 -8.7 Y “806 -2,9 +1.6 33.9 40,1 +4.0
9 YeOTQ annasamanacnasanasacanadascananbsanan «12,.8 «9,0 55.2 8,4 “2.“ 42,4 '306 40,5 +a.8
10 yeat’.-A---igg---u-----naacglulnﬂu--ﬁ--u. -13.3 58.6 -2.9 510.7 52.8 +0.3 -6.9 -1.“ +3.1
ll y@afs-.nsnﬁulﬁn--nﬁnuuﬂﬁﬁ|d.h¢8-n--tn.n-n -13.& s9.7 ma.l “10.1 a .6 +0‘5 .6‘7 -1.“ +3.0
) 19




Table 3, Medians and quartile points! in the distribution of hearing levels at eight frequenciles
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 [ P, | P,y |Median| P, P,y | Median ?75
oth sex Decibels re audiometric Zero (ASA-1951)
6-11 yeargeeseu== memmmmn—- -9.3 =3.2 | +2,3 |-12,2 7.6
6 YyEBYS-e=smssmcananuenuscaannann -8.5° «2.6 | +2.4 | -11,5 -7.0
7 year§=swreenersac camnnnnannne -8,4 2.2 | +3.,0 | -11,3 6,2
8 yearsv~mmesvcccnancncanaanannn ~9,9 4.1 | +1,5 | ~12.7 -8.0
9 y@arge=-wmreecnccusnnascannnnas | =10,5 -3.81+2,2 |-13.1 -8.3
10 vearge=emwmemcccanconeneanannn “9,3 3.1 +2.,3]~11.6 =7.2
ll years """""" el '10.3 '4.0 +2.2 '13.4 '9.0
Boys
6‘11 }"-ars """ meeesteesne “908 '3.7 +108 '12.1 "705 ‘!1.3 '12.7 '97‘2 95.8
6 yearswee=ee--- L PRI - -9.0 3,01 +2.4 | -11.3 =7.11 ~1.5| -12.3 «9,0 | -5.7
] years -s=eswvcemecceccaca=a XY 8.4 -2.11+3.2 |-10.3 4,8 40,4 | -12.4 8.8 | -5.2
8 }’earS'----—"“'- ------- meness- '1001 "4.8 +oo7 '12.8 '8.0 '1.7 ‘12.3 '8.7 -5.0
9 yearsw-eeemmeccccaccnaccuanan -11.4 -5,7140,7 | -13.0 8.4 -1.7 ] 13,0 ~9.5 | -6,0
10 Yeﬂfs """" MeSesastaesacscacsns "900 '300 +2. '11.6 '607 '0.5 '12.9 "9.6 '6.2
11 yearseeecerenccecacacncananaas | 10,5 -3,9 | +1,3 | -13.6 9,41 -5,1] -13.4| -10,0 | -6.6
Girls
6-11 yearg-=vecececcccaa.. - -2.8 7f2.8 -12,4 =7.7) -1.7 | -12.4 =9.0 | -F
6 Years ------------------ SR un= '2'2 +2.5 ‘1108 '6.8 '1.0 ‘12.0 '8.6
7 yehrs ------- btk b il '202 +209 "12.2 "7.5 ‘1.3 ‘12.1 '8.0
8 Years ---------- SEemetesaenenes ‘3.4 +2.3 "12.5 "8.0 '1.7 ‘12.3 -9.0
9 yeargueecemecccmccuacacccccana. =2,1|+43,5 | -13,1 -8,2] 2,0 ] -12,2 -9,0
10 yearg---=ceeececccccacacan ~-e- 3.3 +2.2 | -11,7 =7.5( -1.9] -12,7 -9.5
11 yeargeccecccccuccanccnanan —-- 4,1 | +3,5 | -13.,0 -8,5| =3.0] -12,9 -9,6
1}35,median, and P,, are the points in the distribution of hearing levels below which 25, 50,

and 75 percent of the children respectively fall,
2Average of hearing levels at 500,1000, and 2000 cps,
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Table 3, Mediane and qusrtile pointa' in the distribution of hearing levels at eight frequencies and esti-
mat2s for gpeech® among children in the Northeast, by age and sex: United States, 196365

el el —— e —  — ——— — ——————— —————— ]

250 cps 300 cps 1000 cps
Age and sex
P |Median | P, Py Median Py Py |Median | p
Both sexes Decibels, re audiometric zero (ASA=-1951)

6-11 YOArS==s==nssusasanananaanannumcs [<13,5 | «9,7 |«6,0 [~13.4

6 yeara-ng----nn-n&------pg-u----g--gnug---— 512.3 '804 -3.8 914‘0
7 yearsgsun-!-uwa-------------------s---:-n! ’12.1 - .6 :5.1 '12.2
a years-gq-g--gqg=!-qq----g!-!!!g-gq---gusﬂu !14.2 -10.3 -6.5 -13,6
9 yoars-----;-ugug---------g--q-------!!---- n13,6 w, -6,3 !13,8
10 years-gu-u-gy-g--q--n-g-g-g!---u!-------- -14‘7 410. -7.0 -14,3
11 YeArSamemsesacacusmaneecssensssaanaananas |ol4.4 | 10,6 |=6.7 |-14.6

Boys

6'11 years""-"""""""""""' -1305 91000 '6.4 '13-2 '90“ '505 '1202 '890 !2!4

6 years--'!'--"-'-!""'!!!!-'!-""'"""! -12,5 !9,0 -5,4 -12,“ -8.6 -4,5 -11.7 -7.5 91.9

7 years"-"""9""-"""! """ Sesscsenen -1203 ’900 '5‘7 '1200 '8-5 '4-8 'llts '7-4 ”lla

: 8' yearg==secwsensmscncncccsncsananennsnaanns [=14,2 [ «10,3 [-6.4 |-13.4 =93 |=3.2 |=11.,4 =7.1] -1.0
' 9 yeargeeeeenccnccccccncccnnncnunacascnaanae (13,6 | «10,1 [«6.6 |~13.6 =9,8 [=5.9 |-12.4 -8,1| =2.5
) 10 yeﬂra"'“""""""-' """" sSacate~os ’13-2 ‘11‘1 '7-5 ‘1400 '10-1 !602 ’13-2 '9-0 '404
11 yeﬂra'-- -------- LA LLLLLLLLLLLLLL LD L L) o= '14-1 '10‘7 ‘7-2 '14‘2 '10-2 '6.2 '1209 '8-9 '406

611 Vearses=ssm=ms-assmsmacsmasasana- -13.4 | <9.4 [-5.4 |-13.6 | -

6 yeargmesesccccsccccccsnccsecacancnnanaanas -12,0 «7.7 |=1.9 2 ,
7 yeargesem=ececnaeecaseeacease ceenan cnemnee “11,9 | 8.2 [-3.4 [-12.4 [ =
8 yearswsesecauws "eurescvessccscssccsaneas «= 1=14,1 | =10,3 {=6.6 |~13,9 1 -1
9 yeargeeecc=cccaeaa seeevemcees emessasssmanns («]13,7 =9.8 |=5.9 |-13.9 -i

1

10 yearseeees=cea= Fmascesscsneesvecaass amwans |al4,§ / =14 ,
11 Yearseeeseseeceasssceas cemeeessesessesee- <14.8 | -10,5 [-6.1 |-15.1 | -

I - — — —— — e o
_—————

2000 cps 3000 cps 4000 cps

et rb (= v en s S

Median P,

Median Py P Median Py

[N

Both sexes Decibels re audiometric zero (ASA-1951)
6-11 yeﬁl‘s'-'"------------------- -----

—————

6 yeata---uﬁ----ﬁ---------aﬁ-----i---ﬁi-iiﬁ-
7 years--.-i--------------.-a-.a-u--u.ﬂi-su-
8 years----d-.u-i--ﬁ--i..ni-ﬁiiiﬁ-hﬂia--ﬁn-ﬁ

13,
12,
13,
9 yéarﬂu---ﬁ-------i.s--i-aﬁ.ﬁ--ﬁuﬁuu-uﬁasii -13.
14,
13,

10 yearsﬁ.-ﬁ-.-ﬁ-.u-a-a----in---ﬁa-d-id-a-ﬁ- -

11 years-ﬁ.u--.---u-u----.--i----ﬁaii-i----n -

v Boys
i

et e g - ro—

6-11 VLY AL LR ET YL R LLEY TP YL LYY Yy ‘1363, «9

9

6 yearsiiﬁﬁ.ﬂﬂﬁﬂii.ﬁﬂﬁiﬁ-ﬂﬁﬁ-i.iﬁﬁﬁi-iﬁhﬁ-ﬁﬁ ﬁ12.7 8

E 7 yearauiuuﬁ----iia-ﬁ-ﬂ-ﬂiundsiniﬁﬁﬁaﬂnﬁ-hﬁﬁ 312.8 9
: 8 yearsﬂﬁuaﬁua-dﬁu--d-uuﬁii&ﬁ--ﬁﬁﬁiiiﬁiﬂaani -13.7 59
9 Yl Bencctinnnnunanaucnstutunnsunnccnnsntsu «13,0 8

10 yelrfesacsnncancnnsacisnunbntaniannnanaan 314.5 0

11 yeafsﬁ-iﬁﬁ-uiiﬁ»-iﬁﬁ-ﬁnaaauﬁ-uaﬁiiﬂ.-a-da d13.2 9

Girls
i 6511 yearsuﬁﬁiﬂﬁiiidinnsiﬁiﬂaasiaaﬁﬁsi 613.5 59.6 ‘557 «11,3

6 YeAYHuauacechunibnieGeacEubaNhanannnaasaaa «13,2
7 yearsecaﬁaﬂﬁuisnﬁ-iﬁiauianﬁnnﬁaﬁ.dnadainsa a12‘5
8 yearghﬁaisinaiinaaﬁaanﬁﬁaﬁancaadﬁisiansnﬁa a13‘6
9 V@AY fuesscsanceccnunanannudaboasanacuanves (13,8 9,8
10 yearsﬁiannddaﬁaﬁa-naiadﬁaas--aaaaadunaai- ilA 7
11 yeafsaaaﬁaﬁuﬁiiinaaﬁiaiEidiﬂaﬁaiﬁn-siiiaﬁ “13 8




Table 3, Mcdlans and quartile points' in the distribution of hearing levels at eilght frequencies and esti-
mates for speech among cgildren in the Northeast, by age and §2x: United States, 1963-65-=Con.

e et et U A e i o

6000 cpe 8000 cps Speach ?
Age and sex
Fps | Medlan | P, Pps | Median | P, | £, | Median Poy
Both sexes Decibels re audiometric zero (ASA=1951)
6-11 years---------------g----------g- -9.0 ‘205 i
6 years----.---ng-ugnuu--!----a----gn-!!!gg- -8.6 -2.4
7 years-.g~-g--n-----~p---u-sg-!-n.e!—-g!g-- c7.5 -1.7
yaars-q--;g--!--gug---g-a------g--g-a-p--g -10.3 -3.8
9 years-------q-gqgggunqs----.----ug-cc----- '904 -2.7
lo years:------n------------g--c!-q-gnny---a !9.0 52.4
11 years------------------------------------ -8.5 -1.9
Boys
6'11 yéArfennucanawnncnnnacnncccnannann !805 I '201 +301 7!11'4 '509 +1p0 '12.5 '808 7750
6 yeara---s-g--.--g----g--.---.-------.c---- 98.5 -2.3 +3.° 910.0 -305 +2.9 “12'1 .804 54.
7 YeATS-esencssaracmamamaccansanennanmnonnes | 7.0 | o1.3 | 4304 | -11.0] 5.5 |+0.8] -11.8| 8.2 | -3.
8 YeArSeeeeevesssacsrsncaaneasesacaracanaeea | 2004 | 2.9 [+2.6 | <11.7] 6.6 |+0.77| -12.3| 8.5 | <4
9 years-g!------!-g--n-c-------------g----gc -9.5 -2.6 +3.7 -11.9 -5.8 +096 -12.8 !9.0 !5.
T meemmememmascneaes | 2706 | b7 | 4207 -11.5| -6.9[-0i2| -13.7| 9.6 <5
11 yearSeameeevenasceecccasscecmecancneannas | 8.6 =2.1 [+3.3]-12.2| 6.8|40.4|-12.0| -0i2| -5
Girls :
6-11 yearsee-eeeeancecsesanenenenneene | <9,3 [ -2,8 | 42,6 |-10.7| 6.7 0.0]-12.8| -9.2] -5.6
6 years=eveescesescecescscsaancccanaccmaanee | 8,7 -2.6 [+2.6 | -10.8] -5.8|41.0]-12.2| -8.2| -3.4
7 ye@rfeevcemcunansenscnpnanacnanncanccnanee '709 =2.0 +208 ’1005 '403 +l'2 '1200 '802 ‘305
8 yédrSea=vannnconsasnancan Seececsesasananas '1100 “406 +104 '1206 !800 ’lo7 '1301 '9.6 '602
9 yearﬂ--------.-------n--u ------ LT LY P seew -9.2 92.7 +2.9 -12.1 -6.8 .0.1 -12'8 -9‘4 -5.9
10" yeArSecsacsassmacsasaacaaanananeanneaonas | «10.3 | =306 |+2.5 | <112 -6.5) -0.1|-13.5| =-0.9 | -5.3
11 yedrenesccces. il bl bl e '8.5 '107 +306 '1204 ’7.9 '107 ‘13.3 '909 '604

1P,.mediim, and P are the points in the distribution of hearing levels below which 25, 50,and 75 percent
of th¥ children respditively fall.

2Average of hearing levels at 500, 1000, and 2000 c¢ps.
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Table 6, Medians and quartile poinca‘ in the dietribution of hearing levels at eight frequsncies and estin
mates for speech among childven in the Midwest, by age and gex: United States, 196363

f—————— — — B —————— ]
230 cps 500 ops 1000 cps
Age and gex .
Py | Median| P, | P, |Medlan| P,y | Py, | Median| Py,
Both sexes Decibels re audiometric zero (ASA-1951)
6-11 y@ara------------nn--------un----
6 y@ars.ggg.ggp-g!g--u---n-g-su-n!!ga---n-g! 12'0 8.3 4'0 512'0 e.o 3‘0 “11.9 3 4
7 yeﬂrsugq-.g-u--g--g--:ggggu--------ugn--nu -]2.3 8'7 5'2 -12.2 8.1 .2‘9 912'1 ,2 7
8 yeateggg-g—-----gp-------u--------------q- ~12'9 9'3 ' 913'0 ,9'3 .5'5 -12.3 4 4
9 yeavs-gu--—gsngo-----g-n-------q----!----m -13.3 59'7 -6'0 .12.9 !9.4 -5‘9 513.7 -8'9 -5.1
10 years--u-----gpaq--qna-g---u-n!u--n-pu-ng -13.3 glo'o -6.6 .13.6 "10‘0 -6.“ -12.5 ng.o -5'5
11 yearq......------...-........-.........-« -13.9 .10.“ .6.9 -13.7 -10'3 u6.9 -12.9 -9.6 -6.2
Boys

, 6-11 yéArfnmenmacnnoenenennanannnnanaw «13,0 «9.,4| =5,8] -12,9 «9,1] ~5.4] -12,2 -8,5 ”4!4

6 yearegn------g---ps--g-gpg-!q--gg-g-g-gugn 912.1 .8.1 93,0 -12‘1 n7.7 -2'0 -12'1 ’803 -3'8
7 yegrs-----------u-------ggggsgennngqgsgg-- -12.4 98.7 -5'1 ‘11.8 -7'5 -l.e -11'6 Q?.S -1.5
8 yeata---------------------------q--------u -12‘6 -9.1 -5.5 -12,9 -9.0 !502 -11.9 !8.0 92.6
9 yearsg.q--------qu!-u--q-qg----g---u--gg-- .13.6 -9'9 -6.2 -12.9 -9.5 -6’2 -12'6 99.0 gs'a
lo yeate-g----g-------gu-.-..ng!--;-;---g-g- g13'3 -9‘9 -6'5 -13.5 -9.8 ’602 -12.2 -8.5 . -4.3
11 yeara----------------------------- ------- -I .7 -10.“ -7'1 -13.6 -10'3 -7.0 -12.8 -9.6 -6.“
6-11 years-.-------n------------- ------ -13.0 '9!“, -5.9 fls.o -9;Qﬂ f5!77 f12.6 !8.9 95,3

6 years---------------------------- --------- -ll.g “805 -5.0 -xl.g -8.3 -a.l -11'7 -7.9 -3'0
7 years-- ------ L L L L LI PR T Y Y T ) -12.2 -8.8 -5.3 nlz.s -8.6 -4.3 -12.6 -8.7 -4.3
8 yeafa----- ---------- BEGceNascersERNeEEERenee -13.3 -9.6 -5.8 !13.2 -9.2 95.9 -12.6 -9.1 -2.6
9 yaara----.----.---.-----------M----------- -13.0 ﬁg.a -5.9 -12.9 g9. -5.6 -12.7 -8'7 - .2
10" yearsemrunsmmsnesmaransasonessnsueenns | +13,3| <100 6.8 413,61 -10.1| -6.6| ~12.8| -9.5| -6.2
11 yeara---- ----- T I L I T T T T T Y Y -14.1 -10.4 -6.8 -13'8 -10.2 -6.7 -13.1 .9. -6.1

4000 cps

2000 cps 3000 cps

P,y | Median| B, | P,, | Median| P, | P,y | Median| P,

Both sexes - Decibels re audiometric zero (ASA=1951)

6-11 years---u----a-i-i-u--i----------

yeﬂfs-unﬁﬁiuhi-iuiiiiai-ni.uii-uﬁ-i-niia--

yearsuﬁaﬁ--nnnna-aaﬁﬁiaauuiu-nﬁ.uﬂ-ﬁiuﬁ-n-

yeargﬁ--ﬂrihnﬁﬁ.ﬁﬁhﬁ-iiiﬁi.ﬁﬁ..-ﬁii.hiiﬁhi

6
:
Qi8S wunvsunaciuncuainssicnunancciontsunea
9 y
1
1

o yeara--uﬁi--uiﬁ-nn--iniiihii.ﬁ-i-.--uh-ﬁ-
1 yaarsﬂ---.-aus-naida--nﬁuiaauiuau-aianhus -1

5 -
'6.? ‘11.2 ‘soq .

Boys

6e11 YEeBLBmisnniaannanbiunnanchannaras «12,8 ™

“1006 &

9.1 '5.“ 5.1 +0.7 “8.“ “2.“ 42,4
6 yeataﬁuininnﬁﬁuﬁuuua-nn.n:nhuuinﬁ.duuaﬁ-nﬁ 312.4 58.0 52.5 310. a“.l +1.2 5409 ‘Oig +3‘1
7 years-aﬁusndiaa-isan-naabciiﬁuaananusﬁndﬁs ﬁlz.a 38.7 ﬁs.o ‘100 54‘1 +1.2 37.8 52.0 +2¢
8 yeareﬁiﬁﬁasna-niiﬂih-mniﬁiinnanﬁainnnssﬁﬁn “13.0 ﬁgia ‘5:8 sloia i“.é +10“ ﬁs.s 52.2 +2.B
9 Y0AYQascsaansunubannbasusanbabnanntbununea 12,7 «9,3| «5,9| «10.8 «5,5| 40,4 «9,6 «3.,3 42,2
10 YeAYBesarsnbasnounhuinbianainbbuncubbanaa «13,0 “9i1 55.3 110.6 “505 +0.2 «7,6 «2.0 $2.5
11 yearadii- N Y Y I T T L L L L Y Y T Y YY) nla‘a 59.9 “6.“ “1069 36.5 '007 39.9 ia.a +1.0
Girls
6all years-ineanﬁaanaaiﬁaﬂaﬂaiansaaaai =13.3 «9,5| 5,8 11,0 '662 °0i2 -804 “2.5 42,4
6 G0 fvssancacanbnichanacadndinavacanaciaana 312.6 isie ﬂsio 511.7 i?.o 50.9 “506 “101 +3.1
7 53‘?5nuiiuaaﬁiﬁﬁanaas-aaamaaaﬁﬂiaﬁﬁﬁsuauﬁﬁ 512.9 aeig 55.0 310.5 ugig +854 58.0 52.1 +2.a
8 yeage-.ni-ndna-ﬁn--.auaan-nn-inﬂ-nnuasnna- 513.7 59.7 05‘7 -11.2 &l , + ‘l 68.0 ‘2.1 +2.9
9 yﬁars.--onasna.n-ini-nss-annaaaiaad-asnna-- 513.6 n9.7 55.8 ilo.a ns.o +002 ﬁa.o 32.1 +267
10 JolLEnssnucaancaasnscasacainssasnnsasaaan 12,9 «9,5]| «6,1] «10.9 ab,1| «0. ag.g Y %) 40,9
11 {718 LT RV ELY LYY Y YTV LY LYY EL LY PY LYY P «14,0 10,58 «7.01 «11.5% 7.3 al,6 af, 3,5 42,0
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Table 6, Medlans and quartile points! in the distribution of hearing levels at eight frgggoggies and oati-

mates for speach among children in the Midwest, by age and sex: United States, 1 =Con,
p —— — e e e e — ————— —— —— — ——— —— ]
6000 cps 8000 cps Speach®
Aga and sgex
P,y |Median| Py [ P,, | Median| py | P, [ Median} p,
Both sexes Deaibels re audiometric zero (ASA-~1951)

6-11 years---------------g---------uu-
6 yeareguuuuu-----sugnuwussss-9-99:-9------- -8.1 ”211 +3.0 -12.2 47.3 '008 .11,9 -8.3 *“.5
7 yGars---!-!----!u-!-gggn-u-;-u;u-gbpv---!- -7.6 -1.7 +3.l -12.“ 97!7 -1.5 -12.2 98.5 n“ .
8 yearag:--!g---g-ggu---guouug-----quu!-agg- -9.3 ~3.3 +1,9 -13.2 58.1 !103 912.6 -9.1 gs,ﬁ
9 YEargrnuvnrananusansnvRunaenasnRRaa R RN, -9,8 -“.0 +2,1 ~13.8 9900 -3!2 »l2,6 9.4 -6.)
10 yearg-!wg:cgu----!--g-gungg-----gg:gu-g-: -8.6 —2' +2.8 512.9 !7.9 -1.& !12.7 u9.6 -6.5
11 years----------g----------q-g------------ -9.0 -2.7 +3.4 !13.7 !9.0 53.4 913.1 -9.9 -6.6

Boys

6-11 years---------------------------- 98.7 !2.5 +2.9 -12.9 !7.9 -l.“ -12.3 99.0 -5.6
6 years-----w----------s-u------g-----gg---- -8.3 -2.3 +2.9 -12.1 !6.7 -0.1 911.8 -8.8 '398
7 years-----------------u----------guwggnuac -7.l -1.8 +2.5 -12.5 -8.1 -2,4 :Ll.a -8. -3.1
8 yearg-----------g-n--u!----n-------------- Y, u3.3 +z.o 912.5 !7.“ !0!2 912.“ -8.9 -5.4
9 years-un--------------!-g--------n-g—--g-- -9.9 ~4.3 +z.3 -13.6 -8.9 93.2 ”120“ -9.4 !6.4
10 yeats!-------------q---------------g----- -8.3 -1.9 +3.5 —12.9 u7.6 -0.6 -12.4 Qg.z 56.0
11 years---------«------- -------- (LYY YT Y N Y ) -8.7 -2.1 +a.0 -13.“ -8.7 -2.7 -13.0 -9.8 -6.7

Girls

6-11 years----------- ------- [T Y Y LY R Y] ) !9.0 -2!7 +2.6 -13.2 -8.4 -2'3 f12.7 pg.“ 96{0
6 yeara-------------------------- -------- nww -7.9 -2.0 +3.o -12.“ -7.9 -1.8 ‘11'9 -8.5 -5.1
7 yeara----------------------------- ------- - -8.0 —1.6 +3.8 .1203 -7.3 90.9 !1205 ~8.9 -5.3
8 years--n----------------------------u----g -7.3 -3.2 +1.8 -1“.0 -8.8 -2.5 512.8 -9.4 -509
9 yeara--------- ----- (LI EL T TR R RS DL DL -9.8 ~3.8 +2.0 -13.9 -9.1 -3.l '1209 q9.4 -6.0
10 yelrfemenencnnnnnannanannnn bbbl bbb bl i ‘900 '208 +201 -12'8 '8'1 “202 “1300 '1000 '700
11 yelll§emmnnncnnannnnnnnnnnnn seesaete Ll '90“ '302 +208 '1309 '903 '4.2 “13.2 '909 '605

"55, median, and p, are the points in the distribution of hearing levels below which 25, 50, and 75 per-
cent “0f the children espectively fall,

2 Average of hearing levels at 500, 1000, and 2000 cps.
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Table 7, Medians and quartile points! 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,

P ]

250 cps 500 cps 1000 cps
Age and sex
Pyy Median Py P“ Median Pyy Pos Median Py
Roth sexes Decibels re audiometric zero (ASA-1951)
6.11 years---—-----e-wuﬂ---------suun

6 y@arﬂ-"'!"!'--uauql!w!wyg!n-—,-gv LI A LEREL RELENL)
7 yQafﬂ -------- LY T R L Y L T Y L L )
8 y@ars-u------u--un-u-oq-a--u-pun-g---qu»-
9 yearsp-q!!!aaq-gu----a-g-g---g-g--nqnnwu-
%0 years-!-!-.!uwegg!sg!spungnug—-ng!q-!!--

1 years---—----p----pg-!g--.-qq----.-----—

? Boys_

; 611 YEArS-neemcmasaanncmmmanacnaana- 3.2 | -9.5[-5.9) 12,7 -8.7] -4.6] 12,0 -8.2] -3.3
; 6 yeArfveonmnmarnncnsunnsrnncrnsnnnasnennae. !11.9 7.9 -2.8 -11.6 -7‘3 w&.z -11‘3 -7.1 -0‘7
. 7 years-----------gu-!--gn--nnngnnus-g-q--w -12‘8 -8‘9 -5‘0 —12‘1 - .5 v1‘7 -11‘8 07‘6 -1‘7
i .years------—-----u--u--a---;ga-“-uuﬁiqg!- -13‘0 99‘7 - ‘4 -12‘5 - ‘7 g4,9 —12.0 -7‘9 g2.5
| 9' YQAYS <mmsm-mmsccoanmmaramonnacanmmmmnanas | 13,7 | -10.0 | -6:3| <129 -9i4| -5.8( -12:5| C8lof -5
‘ 107Yars cxan-ammrmmnansancnmnunanoannnnnsne | 213.8 | -10.2 | -6.6| <131 | -904] 5.7| -11.9| -8.3| 5.5
| 11 yearseee--saes “maeereasaaas nameenmeanaas db2 | 10,7 | -7.2| 23,7 1001 <6.5| -12:5| -9.2| -5.8
: Girls

611 years--smememessesacsesencemsene | 212,7 | «9,1|-5.4]-12,5| 8,7 -4.7| -12.0| -8,0( -2.7

6 YEALS-enememnmannnaaannas aann——————————- 21,7 7.8 -2.5) <115 <73 <.7] -11.3| w72 A2
7 yeﬂrs-------------a ““““““““““““ - '12‘2 '8.3 ‘3‘8 “11.7 '7‘9 '2‘8 '11‘4 ‘7‘3 -106
’ 8 YEATS-unemcamanasasneranananannannnnenan | «12.7 | 9.3 | -5.9| -12:8| 89| -5i0|-12:1| 98| =21
9 years """"""" kel il Rl oo Rl bl LAl '12.9 '9.3 '5.7 ‘12‘9 ‘901 '5‘3 “1104 "l '109
10 years -wm-meme~ memmeeacemeaneacee——. ceeee | 12.8| 004 | e6i0] -12:9| <913 -5i6| 2.5 -7 | -did
11 years=-seeesaccmcuennosmacnsnnnssaneases | «13.6 | 10,0 | -6.4| -23.0| 941 5.9 12i81 .9i1] 5.5

iy i i —— N
l——————— e = —

} 2000 eps 3000 cps 4000 cps

Ppy |Median | Py, | P, | Median | Py, P,, |Median | P,
% ) L _ p TN R _ 5 i
Both sexes Decibels re audiometric zero (ASA-1951)

6-11 yéafs---nn-a.-a--.nu-i-.-h-agh-i . N .Wi e
6 yearai----—iaﬁ----ﬁ-ii---nﬁm----ia-ﬁ---o- -12‘4 -8‘6 na‘s 59‘6 ia‘o +1.3 -4‘8 -0.5 +3‘7
7 years--nﬁ-ﬁ--ﬁhauuah---i---..dn-n-iaih--ﬁ n12.6 “9.0 -5.4 slo‘o 54‘1 +1.1 ‘50 -1‘0 +3‘4
8 YeAYS euscanuunsannnumucnneunnncudnisunanaa i12.9 “905 -6.0 -10‘4 -5‘3 +o.3 55.0 «0, +3.2
0 YOUIBavenamancusnmnnunateeanaesnnnnounne | <12,7 | 0.0 | -5:3| 2003| Ai5|a1.6| 7| -0i6| +3.4
10 years--aasai-iﬁﬁnsni-ﬂi-ahﬁhﬁd-iais-sﬁ-i ‘13.1 -9.3 “5‘5 610.6 ﬁsis +055 -8.1 32‘2 +2‘8
1 years.--a-ua-u--a-iaa-.-uuaa-i-iii-aaan- 512.8 - ‘4 36.0 -10.0 a4‘2 +1‘1 58.0 -2.2 +2.5

Bogs

i
; 6-16 yeataﬁuﬁiui-n-n--ﬂiﬂaiﬁiﬁna.-nsi f12‘8 ag‘l 55.4 -9.7 33.9 +1.2 :6.0 51.0 +3.4
? 6 yeatenaaninﬁanuﬁannaa-aiausasiis:-ainﬁisﬁ -12.5 gs.s .4.1 .9.5 .3.9 +1.5 .4.7 .0.5 +3.7
} 7 yeafsﬁdﬂﬁﬁﬂﬁiﬁﬂﬂﬁﬁﬁﬁﬁﬁﬁihﬂﬁﬁhﬁﬁﬂﬂﬂﬁiiﬁi-ﬂ - .6 58.8 -5.0 a .o 52.9 +l. i0.4 uo.s +4‘0
{ 8 years:iﬁaaaaisaﬁnaisanﬁiiiaiﬁiﬁﬁaﬁauiﬁiﬁn ‘12.5 39.1 55.8 39.9 -4.4 +0.7 35.5 al‘o +3.1
% 9 yearahi-nﬁﬂﬁﬁﬁuadiuhiﬁiﬁnﬁﬁnﬂﬂinﬁiﬂﬁiﬁﬂﬁi 312.9 39.3 -5‘7 =9, ﬁ4.4 +1.1 .0‘2 uO.S +3.8
i 10 yeara-gihﬁﬂiﬁiiﬁbﬁiiﬁ.ﬂlﬁﬂﬂiiﬁ.-Bhnn.iﬂﬂ - 3.1 ﬂ9.3 “5.6 -10. 54.7 +1.1 -7'0 -1.3 +3.5
; 11 YRl cacbsansnibasncinasacsncvioccEndannas 513.0 n9.5 36.1 &9, “306 +1.2 ﬁ8.0 -2.3 +2.4
! girls
g .6:11 yearsﬂﬁiﬂiﬁiﬂﬁﬁhﬁi&dh‘ﬁﬁiﬁﬂiiﬁiﬂ 512.8 99.1 .5.5 .10.2 54.8 +0.8 n6.4 51‘3 +3.0
; 6 yaaﬁsnnai:ndnanﬁnﬁnausala-niuasannﬁnnasdn ilz.a 08.6 54.6 59.6 54,1 +1.1 54‘9 50.5 +3.9
i 7 Vel asucacnsachbaaccmiccninnscboasansaia 512.6 :9.2 5,71 10,6 5.5 40,3 6,2 1.3 +2‘B
g y:gggﬁnilnhiﬂiaﬁallllliﬁﬂaiﬁ.ﬂilﬂfﬂﬁlﬁﬁﬂﬂ ﬁ%g.g 59.9 52.3 “10. 56.2 :0.2 .2‘3 ag.; Ig.g
10yyear8§55ﬁﬂiﬂﬁﬁigiﬂBidﬁlﬁﬂﬁiiiﬂﬁﬁﬂaiilill “13:2 :g:g :5: af :8 :g:g 3:8 .8:8 n2:9 +2:2
11 yeafsiansnuunanasahﬁ-nsnnaﬁannaiaaniiﬂln 012.7 “ .3 &), ﬁlo,z 54.8 *0.9 57.9 52.2 +2.6

(&
~N




Table 7. Median and quavtlle pqincs‘ in the distribution of hesring levels at elght frequencies and ostimates
for speech among children in the South, 'y age and sext United States, 1963=65=Con,

e ———— T — MR
6000 cps 8000 cps Speach?
Age and sex -
Pas Median | P, Py Median | 7, Pas Median [ Py,
Both sexes Decibels re audiometric zero (ASA-1951)
6-11 yeargermmsemneusnmacananmnenrcuno. 9,1 2.6 '+3.2' -11,6 «6,5 | +0,3 ¢ ~12.2 -8,7 -5,2
[————] ol —
6 YOALG =munmummansmanamnn mevemmmamnnmnnn—— 8.8 | -2.5[+3.4] 1.0 -5.2(+.3| 20.6( -7.9| 3.0
7 YEArBmmmmmmuommnmannamanannanann e nnn T -9.3 =2,7 [ +3.4 ] 11,2 *5,7 | +0.8| ~12.0 8.1 -3.4
8 ‘j@ﬂrﬂ"-!*-"‘P""""""’""""""'""'"'"""‘"—""“ 09.6 93.2 +2.3 '12-0 '7.6 ’1-3 '12-3 "8-9 '5-5
0 YQArG-mrummansmmsemamomnasasan e o ~8.7 «2,2 | +3,5] -11.8 6,7 |+0.6] -12.1 -8,8 “5.4
10" y@arg amm=cmmmmmmnecs mmmansanmemsnemionana | =9,2 «2,7 | +3,0] -11.7 ~6,9 | -0.3] -12.4 9,0 =5.6
11 yearﬂ """" SanEmanesn LRI LAl L A il el hodalialied "9|3 "2|7 +3l2 "11|7 "7|0 0-0 “12|6 —-9.4 "6.1
Boys

6"11 yEars """""" LR ki e "9|3 "2|8 +3l3 "11!3 '6|2 +0l6 12.3 -8.8 95.3
6 YEBrS-mermecnemmmmnnnnsacnasmamnrmsennnnn | 8,8 | 2,0 | 44,2 | 9.9 -4.0142,0] 116} 7,9 2.7
7 VEArS -mmemeescrcemmnmnsunannanan mamemnen== [ 29,6 -3.1 | .1 -10.9 =5.2 | 41,41 -12,1 ~8,2 =3,5

8 years mememmcmamanena. wensemamaamnnanennes | 29,7 -3.4 | +2.6] -11.8 -7,31-1,1] -12,2 -8,8 -5,
9 yeargem-usmormnmacencan LT nevammmmee | 29,3 -2,9 [ +2.8] ~11.7 -7,0| -0,1| -12,3 9,1 »5,8
10 yeerS"" """"" bl i ol il hadiaddiadiadadnd bedalal Al ol Ak A '9.0 '2!8 +2:8 "11-6 "6-7 "0-1 '12-5 "9.1 "5.6
11 yearg-recenmncanus T LR LR Ly 9.4 «2,6 | +3.6| -11.5 -6,7 | +0,6| -12.9 9,7 -6,5

Girls
6"11 yearS""‘ """ P R LR E LT LR L "9|0 "'2|75 +3!0 -llllg '6|9 0!0 "12|1 "8.6 -Sll
6 )IEBI‘S """"""""" LAl kbl Rl Aaladedniaiadaliel - "9|0 .SIO +2!7 ‘12|2 "6!6 +0l2 "11!9 "Bll '3|2
7 yeat‘s """"""""""""""" bdadiAadaiadiadinlal ol o -Bl =bo +2|9 "11!4 "6|0 +0l3 '11!8 -8.0 "3|3
8 )'GGI‘B """""""" PUPE SRS aeen R e as adodali il lind '9-‘. '3.0 +2|0 "12-3 "7-8 "1-5 "12-3 99.0 -5.0
9 years """""" Manneesee e smEatant e hadhaliediad "7.9 '1:" "‘4-2 '11-9 '6-" '1-2 '11!8 "8-4 '500
10 yeﬂrs-----' """" SeEmeteaneness bl el el it ts "9|3 "2|7 +3|2 "11!7 "'7|1 "0!5 "12!4 -9.0 "5|6
11 years """ LRl Ll oLk ok okt ol ko Aok il Peameanees "9-1 "2-7 +2|9 "11-8 '7-1 '-0-4 '12.4 '9.1 '5.8
1

;ga,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 8. Mediane and quartile points' in the dlstribution of hearing levels at eight frequencies and estimates
for speech among children in the West, by age and sex: United States, 1963-63

——————————————————
_

—_——— e

250 cps 500 cps 1000 cps
Age and gex -T

"“ Median Pvu P” Median Pn P“ Median | P

Both sexes Decibels re audiometric zero (ASA-1951)
6-l1l yearssme-ememmcnuacencmananannan «13,7

yearah---u--u---uqunug-g--n-p-------w e -

bR R LR L T o TR T T Tty S pappa

year“pwu-un!---------;-u-un-- LT T Y s

o yeat‘eq-q----wn! R Y S S e e

6
:
yearswnu---a---g-u---g------uu--n-vq--eu-
9
1
1

1 yeara--- ----- LELE L L T R R N ey e gy,

Boys

6-11 year8wmamm~ LLLL L L] L A AL ALY - - «16,6 -11,4 | 7.0 «14,5 «10,0 | <5.5 -13,5 “9,4 -5,2
6 year8-c mmemnneccumcananrncnnaneenmaeanes | 213,4 «9,2 | «4,7 | -12,7 -8,) [ -2,3 1 -12,2 =7,9 -2.0
7 YGALS - mmmmemmemam o e mnoomom omemn cemeen | 1803|1004 | <605 |-12:7| 9.0 |-5.3|-13.1| 84| -5
8 yeArg-semnemmmmctnnnamnccnn e emwns | W16,4 [ -11,2 | 6,7 | -14,2 «9.0 | -2,9 | -13.4 -9,4 »5.4
0 VGBTE <o cmoom o om o mecmma meememmommemmanen | o17.5 | -11.8 | -7.2 | 165 | -10.8 [ -5.7|idte | -To'z| 38
10 YeaAr8 mmmmunn A AL L L L L LA L L LT ) '18.9 -13,2 1 -8,7 | -16.3 -11.5 | -7.3 | -14,3 -10,4 6,5
1l yearg-cammencamncnnnncannnannnn R -18,9| -13,31| -8.,5 |-17,3| -11,9]-7,5] -13.7 -9,9 «6,0

6-11 YEALS mmmmmmmnnnmnnan mammmam————— 14,7 | 10,5 | 6.3 |-14.5| -10.4 | -6.2|-13.8| 9,6 .5.3

6 YyeArS-ememmmnmcnmannan L TR ——— wmenmmmann | 213,
7 years"""““"""-"'"’ -------- LI LI LN -13
g years -mmmma= T LT e uprpupue e mume - -

2 ,
-10.9 | - -15,41 ~11,0] -

2000 cps 3000 cps 4000 cps

FBS

P, Median | P,, | P, | Median | P,

Median F5a

Both sexes Decibels re audiometric zero (ASA-1951)

6-11 years-e-esmumnan- L LT
E 6 yearsa-csuescssecsmmemsmeecmecamscemeneee | 13,1 0.2 [ 5.3 (<101 | 4.2 |40.9] 6.8 1.2 43,6 ‘
7 yeat‘su--ﬁ-.n--n-u-------ﬁ--a-a-nn--saﬁ-s- ~13.7 -9'9 -6.2 -10.4 “4.9 +o.6 =0, "1‘5 +2.9 !
8 yeatasua--iuuun-iunuﬁﬁﬁ..-. ----- LYY L) -’14‘1 -10.1 06.2 n11.7 -6.2 +0.T - .1 -'-'2.1 +2.6 ]
9 yeafe-aﬁ...---u-u---.ui--n-uun-a-a--ﬂsa-- -16'0 n11.2 "7.0 -12.2 -7.8 .1‘8 09.2 -3.1 +2.1
10 yeats-u-ﬁ-.n-.e---su-aﬁ-aan-ﬁnﬁﬁ-annaﬁ&-n .15'5 -11.2 -7.1 -12.2 -7.4 -1‘2 -10.1 -4.8 +0.8
11 YEAr8-sesum-suumnncmannanasnummanenncann | 14,8 | -10.5 | -6:2 |11.6| <63 [+002 | w0'4 | 314 | 42.5

’ ;
Boys !
l 6"11 yeare“"'""""“""‘i“‘-"“"-'--hﬂﬂ-" ‘14.1 -10.0 "6.0 "11.3 “6.0 +0.3 ‘8.4 "2.4 +2a

6 yearsﬂﬁnﬁﬂﬁi.ﬁ-ﬁ-ﬂh-ﬁa-ﬁnhﬂ-nﬁaﬂhaﬁﬂﬂ-ﬁaﬂ 512.5
7 yeatsa.-anﬁaannnn.uand.n.nna.-sn-aﬁnn.na. .13.4
8 yeates.annnnn.nu-n-.nn.nan-an-nnu---nnn-n “1406 .10.3 @
9 yeatﬂnunﬁasﬁﬁnnnﬁﬁannnnﬁnannnsunnanniua-. “16.6
%0 yearsnﬁ».nn.nan-un-nnn-ﬁ--.na.nnn.dnn.nn sla.g

1 Yellfsvnuvsnnuuuncanauubnelubonbnnscanan -14

EEEEEL
B =200 L

‘6.5 0.0
Clirls

6:11 yeafa--nﬁnnﬁnsnn-nnﬁnnnsnnan-ann ] .14‘6 510.6 36.6 -11.6 ‘604 ‘003 '8.4 '2.4 +205 ﬂ

6 yeat‘e--ua.unnaanansaunﬁnﬁnnnunn-eﬁﬁﬁnﬁnn- u13.7 ‘9.8 96.0 "10‘5 na.é +o‘3 n6.7 nl‘a +3.1

7 yeerg-nﬁ-nuannlna.aﬁn-n-nn-n-sun-n----.-- “ a.l alo‘a n6.7 “1 .O -5.9 50.3 37.8 '2.0 +2.6

? 8 yeafs-n---an;---anl-u---al-;n---sa-n-un.- 313.7 .10.0 a6.3 “12.0 56.1 +o.3 a7.1 51.6 +2.9

goyaars-ua-aa-nn-‘luoo-an.un--a-u-n-.uaaa-n n%g.z -%%.g ng‘g -%g.% l;.g -%.8 fg.z -g.% Ig.g
QiYBasmiacannunincanannasanagnasansanna a . sll, af, a ' LY L] L ' ), ’

11 g@arsﬂunaﬂlﬂnﬂlnlc-ﬁ-unlﬁulhﬂn.llﬂuu-lﬁﬁ nlﬁ.g “11.0 '7.0 -11.5 ‘6‘0 +°:3 “10.1 -4.1 +2.8




Table 8, Medians and quartile pointe! in the distribution of hearing levels at eight frequencles and estimataes
for epeech among children in the West, by age and sex; Unlted States, 1963-63~Cor.,

6000 cpa 8000 cps Sp@@chg
Age and 8ox .
P,g | Median [ P, | Py Median [ P, P,y | Median Pyy
Both sexeg Decibals re audiometyic zaro (ASA-1951)

0-11 Y08YBreanmmasmommamn - -10.3, I +4.1 |+2.0{ -12,3 Y -7.5’ «1,0-13,6 -9,9 | 6.2
6 yeﬂl‘s"""""‘""!""'"""""""""”"'-""'-""- -8.6 "2.4 +2.9 "11.1 "6!0 +ol8 '12l5 "8'8 "5'1
7 YRArGmremmomanamannamasmansmanennsnanense | =10,1 -3.9 | +2.3 | -11.7 -6,5( -0,1 [ ~13.0 -9,3 | 5.6
8 YGATBa=reenc wrmesnasasmmmsnnansennuncmna | =10,4 4,3 [+2,11] -12.3 7.6 -0,81|-13,4 -9,9 [ -6,3
9 Y@AVGemmnvmenmmmmmanamsasnssenanannnmenns | w10,7 4,6 1+1,6| -12.9 8,4 | «2,5 | ~14.2 «10,3 | -6.4
10 yeargreweuswmecun= cmmmmsmeamunensennnanee | «11,3 -5,8 | +0.7 | -13.0 9,0 -4,9 | 14,8 ~11,1 [ -7.4
11 YEALS - o mmmman e mememsememm—————— | d0la| a2 |+rie| -12.6| -7.5| 0.9 140 -10.2| 6.4 ;

Boys

6"11 y@ﬂrﬂ—---------- ''''' Lol dall ol el !‘10.1 '3.8 +2'3 "12.2 "7.3 "0.6 '13.4 "9.6 '5.8
6 years -------- LR L L LA Ll LAl Al ol h il "8'1 "1.7 +3-8 "10.5 "4.3 +1'8 '12.2 '8!4 "3‘8
7)'@5".'8 """"" LA L LE L LA L AL Ll il S ek '9.6 '3.4 +2u5 '11.7 »Qy +ol2 '12!8 - u9 “Jd
8 YOALE - 2mwmwmmmncwmmemmmnns vmmmnmnnommone | <1002 | 4,0 |42,5 | <118 | =71 (40,1 | -13.4| 9.7| -6.0
9 yeﬂl‘s """" LLLEA AL AL Ll ALt et Al il "10.8 -4.4 +2|2 "135“ '8.6 - l6 '1“‘5 '10'3 "6'1
10" y@arg =mmmeecemnnemasmnunmanncanacenaneas | 11,6 =55 | +0,5 | ~12.7 -8,9 1 5.2 -13.8 -10,4 [ -7.0
11 yeﬂrs-""""’ """" Loladad et l ot d ikl haiadiadelbaalle i '10.6 '4.2 +1u7 '12!5 '7.5 '0.9 '13.9 "loll '6.4

Girls

6-11 yearf-=smammem recenmnamnamaennn 10,5 4,5 | 41,6 ] 12,4 -7.8| -1,6 | -13.9 -10,2 | -6.5
6 years-»* """""""""""""" Ldadiol o bl Rl '9.0 "3.0 +2u1 ~L .6 "7.1 "0.5 '12.7 '9!2 "5!7
7 years ----------- hadad ol ol ik adaddl Adoiadiadiofalioliadied '11.0 '4.6 +1.9 '11.7 "6.6 -0.4 '13.3 ‘9.7 '6.2
8 yeara """"""" Ll A fatadl kol LA il A hdiaddied '10.8 '4.7 +1u7 '12.8 =D, "1.7 '13.4 'lolo '6.6
9 yeat‘s """"""""" b bl ol S abalniioh it adediade '10.6 _"4.7 +1uo '12.5 =0, '2!4 "1309 '10!3 "6.6
10 yeal‘ﬁ-----------------— """ LAdad oSt b e "11'1 "6'1 +008 "13.3 '9'0 -‘0.4 "16‘9 "11!9 '7‘9
11 Years -vammeeom rma—mmmn e mau.veanemunn. 1003 4.2 |+42,0| -12.8| 75| <009 142 | -10.3| -6.4

! %s,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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Age and sex

Roth aexeg

6-11 yeargrremmancnauannan

6 }’Gara-------!-----!—!'------— -

7 y@argesscccncacnanniccanaanana

8 yearg-esammmccancnacicanacana.

9 yeargecscmmncacanavannacannane

10 yeara"'-""""--!9---9-—9!-----

11 years""'"-""-----"-----u----—u

Boys

611 YEArS==na=mmmamauannn

6 }’ears--------------------~----

7 years"""""'"""""-""""----------

8 y@ars-----—----------------.-.

9 }’ears--------------------.....

10 y@ars-------------- LA L LK X X ]

11 years"‘-"-"--l--------------.--

Girls

6~11 yeargemenmcanaanauna-

6 years-------------------—-----

7 years""-"-"‘------------ L XN Y

8 years""""----------"----------

9 }’earS------—------------------

10 yearS"-------------—--- -y

11 years--------------...............

1Average of hearing levels at 500, 1000, and 2000 cps,
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evels at eight frequencles and estimates for speech of children living

1
%n rural areas, by age and sex: United States, 1968-65
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Age and sex

Both sexes

6-1] yearg==-mc===nnn-=a=-

6 yeare--'--—-'--'-w-------qs--u

7 yeargeecmmecncscccumcaneenacan

8 years---'------'---'------u---

9 yearg==ee=s=ssevnvancenscwannana

10 years--"--!'!'ﬂ---!--nn--a—-

11 yeare------------------------

Boys

6-11 yeargw=eemmecescaca=a

6 years'-'-“--‘-----------------

7 yearf§eeweccemccacsmcnennnnane-

8 yeargeeese-ccecccmmccacccccccns

9 years--'---ﬁ-'----------------

10 yeaia------------------.-----

11 yearﬂ-"-----n---m------------

Girls

6-11 years--e=ss=-ssesanns

6 yeara------------------------.

7 yeare--------------n----------

8 yearge===emcccccccacccccnoccn--

9 years----------------

10 years=-ewrecemescaccccuanacas

1L years---ou-me--moeaosocomse-

1Average of hearing levels at 500, 1000, and 2000 cps.
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Table 11, Mean hearing levels for speech (estimatad)lof children living in urban communities,
by size of place of residence, age, and sex: United States, 1963-65

e e

Age and sex

st

et et

Urbanized areas

Urbau places outside
urbanized areas

3 million
or more

1
m

0-2,9
1lion

-

P

250,000~
999,999

Legs than
250,000

25,000
or more

10,000~

25,000 |

2,500~
9,999

Both_gexes

Decibels re audiometric zero (ASA-1951)

6-11 yeargre==ercacccan-. 9.4
6 yearge==wssmeccsenccna= IR EEY -7.1 -7.0 6,8 7.7 6,8 =7.1 -7.8
7 years"""-.-.-- -------- bl d -7'4 -7.4 "'6.9 "'7‘2 '8‘5 "'8'1 "8.7
8 yeara-'-""-"-"'-"'-"‘"'-""‘ "8.7 -8.5 ‘7!4 E'809 "6.7 "7.6 '9.5
9 veargmee=cmaccca LT T -8.8 <9.4 -8,7 =7.7 -8.7 ~7.4 ~8,3
10 yeare"-"--" --------- - .-~ -9.3 -9.6 ’9.6 "9.8 "8!3 "9.2 "lll]-
11l yeargevec=ceccaccaaa e 9.5 -10,1 -10,1 -8.9 9,8 -10,5 =10, 2

Boys

6-11 yearge==s=wccenena-- -8,1 -8.,8 -8.3 -8.2 ~7.8 -8,7 -8,7
6 years ------ bndadini ol d ol L B Sl ] "6.9 '7.2 -6u3 '7.3 -7.9 -701 "6.8
7 yeargeseeecmcnacn= weracan. .- -7.3 -6,7 -7.4 ~7.3 -7.3 -8,2 -8,6
8 years ------------------ '803 "8.4' "6.0 '9.4 "6.2 -704 "'9.4
9 yearS"-"" --------------- "8.7 -9.7 "10.5 -703 "8.9 "8.3 '8.3
10 yeArs=nn--- aeemmmeamncaanan 9.1 9.3 9.5 9.9 -7,4 | -w0.0| -9.7
1l yearg-==s==csccccccccacanas -8,6 -11,1 -10,1 -8.4 9.5 -10,8 -10,1

Girls

DT — 89| 87| 85| 88| -8.8| -8.5| -100
6 YEArS=mnnnxmc nmmnmmcr cxmnan 7.6 7.0 27,4 8.5| 6.6 | -71.5] 9.4
7 pazl: b ERELELLELELD) SecsssESanee -7.7 -8u3 -6u4 "7.5 -909 '8!6 -902
8 YEALS-cenoxmmmaomracannmnne 9.2 -8.9 9.1 8.6 -7.8 | 81| -9.8
0 YeArs-=sem-ar-eacmacoanmzaan 9.0 -9,0 -7.3 8.5 8.6 | -7.1| -8.5
10 years -------- M EESSGe oL oee e '9.8 -10.1 "9'9 -908 '10‘5 -8.6 -12.2
11 years-=eecs=csemconnammnnn- 2104 w91 -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, Mean hearing levels at eight frequencles and estimates for speech‘of children by rate
of population change in place of residence from 1950 to 1960 and age:

United States, 1963-65

Rate of population change 230 500 1000 | 2000( 3000} 4000 6000| 8000 | eech!
and age cps cps cps eps cps cps cps cps P
Loss Decibels re audiometric zero (ASA-1951)

6"11 years"' """""""" "908 "900 "4.9 '2. "Z'.9 '8.7

6 years ““““““““ mmmses EEsceEausane= '707 '7.1 -105 '109 '8.9 '7.4
7 yearS'--"" """"""""" mEmmene -8..2 "7.5 '704 "8.6 '404 '1.1 "202 '4.5 "7.8
8 ye&rs '''' LDl bkl btk e - "'10'03 "9.1 '8.1 -905 '5.1 '2.1- '3.6 -507 "'8.7
9 years -------- badadodadndiliadiadle e ceomme= '1002 "9.3 "7.9 '9.2 '405 "'1.5 "'1.4 -502 '8.7
10 years """"""" foeoSecooosasas "1-101 '10.6 '9.1 "'9.6 '507 '2.4 '3.1 "5.6 '9.8
11 years==eeen-- R 10,9 | -10.2| -9.6| «9.2| 4,6| -1.7| -1.7| -4.4| 9,8

Below-average gain

6“11 years ---------------- , !905 '8.5 "‘7.71 99.0 '403 "1.4 '—"2.5 "603 98.2

6 years ------------------------ -702 '606 -506 -7.7 '4.0 '6.5 '2.1 -4.2 "6.7
7 years-" ---------------- nEnCeean "8.6 "'7.6 '6.1 -809 '4.2 '1.1 -2.3 -506 -7.5
R LT 1 T — S .10.0| -8.8| -6.8| -8.8| -4.2| -1.2| -3.1| -6.6| -8.2
9 ye&rs ------------------- Sm- "'9.7 '8.2 -7.4 "9.1 '4.1 -1.5 "'2.1 '6.9 -8.2
10 _Vears ----------------------- bl '1007 "'9.7 '8.2 -906 '4.5 "2.0 -2.6 -6.8 -9.2
11 year§ swemmecscccecaacnemcunc== -11,0| -10,3| -8,3| -9.5| <4.8| -2,3| 2,6 ~-7.4 9,4

Average gain

6-11 yeargemeccccmccncanun= -8.9| -8.3| 7.1 -8.6| -4,2] -1.9] -1.8] -6.2 -8,0

6 yearg-w-===- S L L L L L LY -7.0| -6,6| -6,0| -8,0| -3.8| -0.6| -l.4f 4,6 -7.0
7 yeara -------------------------- -709 "'7.2 -6.6 -8.2 -3.9 '1.1 -1.7 -6.4 -7.3
8 yeare ------------- Sosoasawsas -900 -801 -606 '8.5 '4.‘0 '1.3 -2.1 -6.6 -7.6
9 years ------------------------ .- "9.1 "8.6 "'7.2 -809 "'4.0 "1.8 "'2.5 '6.5 -8.2
10 yeargevvueea=n “meeescccesesseaa -10,1| -9,4| -8,0| -8.,8| -4.,6| -2,7| =-1,3| «~6.,3 -8.,7
11 years-vemmmmammonas cemmeewmmes| <20.7| -9.6] -8.3| -8.7| -4.7| -2.1| -1.4| -6.7| -8.8

Above -average gain

6-11 years ------ GSEoSeoonne e “9.7 "1001 “8.9 '10.9 7“'700 "305 ) '307 ! '7.0” “9”07

6 years-ceeesemceme- vewmmeemmeeas| <7.6| -8.5| -7.8| -8.9| -5.9| -2.4| -2.6| -5.1| 8.4
7 yearo '''''' SmSeens = SeGnsmnsas '8.2 ‘8.1 '7.2 "'9.0 '5.2 -202 "'2.4 -5.5 -8.0
8 yeargeuwem== emesusemacsmanseuea=| «9,9] 10,0 =-7,9| -10,3| -7.6| 3,0 -4.4} 7.7 9.6
9 yearg-emems-sesscsscacunancasns | 10,0 [ <10,8| 9,5 -10.3} -7,6| «3,3] <4,2| 7,6 -10.3
10 years-sce-seessscscessscamacan | =11,2 | <11,7| «10,3| -10,9| -8.,2| 4,6} -4,6] ~7.8| -11.0
11 yearsescacssmasssaascsnuacmnona | -11,2 1 «11,2| -9.9| 10,5| 7.4 -4,1]| 3,6 7.9 «10,6

1Average of hearing levels at 500, 1000, and 2000 cps.
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Table 13, Mean hearing levels for speech (estimated)! and at 2000, 4000, and 8000 cycles per
second for children,by annual family income and age: United States, 1963-65
T — rera— v ——r————————
Less than | $3,000- | $5,000- $15,000
Frequency and age $3, 000 34:999 361999 or more
Speech!
6-11 yeargeeeen-- S L TR
6 yearg-mm-cummemecmmcccecmaanaeeccana- - =7.7
7 yearg§eessmmewwaneancccanenacenannana- - 8.3
8 yearge-weceueccncacacecacoanaas meeemeu. 8.0 :
9 yearseeueaaan M meanmen . LR LT PP ~7.4 -8.4 -8.8 9.6 -10,0 -11,3
10 yearge=eeaa L T Y e wmmmaa -8.3 -9,0 9.7 ~10,0 -10.9 -12,1
11l yearge==en« Semececenaan. “emessccamea- -8.9 -8.8 -8,9 -10,6 -10.5 -11,9
2000 cps
6-11 yearg-=vwweeancaaa cewemcaceann. -8,0 -8.8 «9,1 ~9.7 =-10,1 -10.5
6 yeargemea«- L Y L T P epuon -7.7 =7.7 -8.1 -8.4 -9.3 -8.9
7 yeargeeeeaaa LET LT PR S L L L EP P -8,1 -8.8 <9.1 -8.5 «9.5 -7.0
8 yeargeseccauan mesenean Nesmecasscnnena. =7.9 9.5 9.1 -9,7 -9.6 =10.7
9 yearsee=cceaa meeesesecaneceman “eammena -7.6 <9.1 -9,2 «10.7 <9.6 -11,9
10 yearg-wecsacccuccccueemcnnaconancnaan -8.3 -8.9 9,7 -10.3 -11,1 -12,3
11 yearg===--- R L Rt v reyura -8,2 -8.7 «9.1 -10.3 -10.6 «11.0
4000 cps
6-11 yeargem=aa bl L L L L LR Y 0.7 -1.2 -2.1 -207 -3.6 "3.6
6 year§e-eeceueuuecuecconuceeeccumccnan. 0,1 -0.1 -1.3 =2,1 -2,2 -2,3
7 yearseemmcecaceaw L L T T e -0.8 -1,2 -1.3 -1,8 -2,8 -0,2
8 yeargeceauuucacaana. R L L T T P e -0.6 -0.8 -2,0 -2,6 -3,2 «3,0
9 years=eeeeccccuaa. LT L LS EE L TP -0,1 «1,4 -2,6 -2,6 -3,6 «5,2
10 years-emeucucccccueccmccncacaaacaaa- -1,2 -1.5 =3.2 =3.4 «5.0 “4,6
11 years"-" ---------- ik L L LT TR T "'103 "1.6 "1.9 -303 "3.8 -4.6
8000 cps
6-11 yeorge---- S T T Yo pupepaya 5.4 «5.6 <3.9 -6.? w t§{9 -7.2
6 yearsueweemcuanaan S L ST -8,9 -3.5 4, «5.3 ~4.6 4,0
] yedrgecewecsccncusavanmancana T <20 -6,0 -5.5 =5.0 «6,8 -5.9
8 years-cacananaa L LT T Py -6,4 <5,6 -6,3 -2,1 «7,2 «7.4
9 yeargeseucmmmnuuucccmmucnauucascaana. -5,1 -6,7 <5.8 «7.4 «7.5 «9,2
10 yearg-cesncemmmuccienancainann ot e «5,6 «5,7 -6,3 -7.1 -7.8 -8,0
11 YeArfucunmmnannanmnucnibeunnnannn s s as “604 ‘3.0 "602 "700 <7.0 ‘7.7
1Average of hearing levels at 500, 1000, and 2000 eps,
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Table 14, Mediang and quavtile points' in the distribution of hearinglevels aceight [xoqueucies among chil~
dren, by annual family income and age: United States, 1963~35

- e m———
— vy - — e —

Less than $3,000 $3,000-84,999

Frequency and age

Pas Median P Pas Median P

7 78

250 cps Decibels re audiomaetric zero (ASA, 1951)

6 y@ars-------ngqg--u-u-u-pu-g!!---s--unu------*---n- 511.8 !7.“ -1.5 912.4 -8.6 -4.4
7 yﬂﬂrs----uqu-g-u-----ngg:!uun.-----uu-------nn----- -12,7 n8,8 .4,8 -12,5 -8.6 ' '4.0
8 yaars---.-g-!gg-gnnung-!------------;;--n-wlnpnnnsn wla.a wg.& -5.9 ”13|4 ag.& 95.9
9 yeara--g—!---u----g-w----u----—----u---gq-!--n--ngn -13.2 -9.6 ue.l -14.0 -10.1 n6'2
10 yﬂars:qpu---g-n-----g-q------qgu---------!ggg----u -14.2 *10|0 ”5.8 -14.4 .10.6 06.6
I1 J0ATEwmeemesnscmanasmnamrnanonansoasaneesnsennans | =140 | =104 [ 7.0 | -13.8| -10.2 6.4

500 cps

6 years----------------q---au-------qg-----uang--u-nq -11.5 97.2 nl.“ -12.1 -7.9 '2:4
7 yeara------------ny!---------un-!u-w------!gu---—-n -12.2 —8.2 -3.2 -11.9 -7.6 -1.8
8 y@arsI!-:-ws------g-g-u----n---u-------n--sg------- —13.0 -8.6 !3.5 -13.4 ’9.2 -4.6
9 yearseu---9----------ng----s------.------g—-!------ n13.2 59.4 -5.5 nla.z -9.2 94.8
10 years-----------------!-----q-uq.q------q.-n------ -13.“ -9,4 -5.6 ’1411 s9.8 ~5.6
11 yeatﬂ-----'-"""""""" ------ mememmenmeses mee -13|6 “9.9 '6!2 “13!6 -10.0 ’602
1000 ¢ps
6 years--!qq-----------------------------------QQn--- 911:1 '6:8 ‘016 '11!6 =7.3 '104
7 y@arBe=ms=enssanssnescmssemenessassananesannannaons =12.2 -8.0 -1.7 ~11.9 ~7.4 =2.1
8 years---------------- ----- LY R L R L L L L LR -12.0 -7.8 -2.2 -12.4 -8.0 -2.0
9 years---n-------------I NI ITOA IR YRR L L L A -12.1 !7.8 -2.0 -12.5 -8.6 -3,8
10 years---------------------------- TR R AL LS LA -12,6 -8,8 -4.“ -12,6 -8.8 -4.7
11 yeara--------------------------------------------- -12.6 -9.0 -5.0 -12.8 “9.0 -4.8
2000 eps
6 yearg==scennas sesssuusccccee EEesEEwmecsensusuneRaee =12.1 -8,0 =3.0 =12.4 =8,3 =3.2
7 years------------------ ----- AT IR L N LN -12.4 -8.6 -4.4 -13.0 -9.2 -5.3
8 years------------------------------ ------ mssesssace -12.8 -9.0 -4.6 -14.0 -10.1 -6.2
0 YGATgmeeamsannsmacsa-sesscesscsesssesaseaaaa- ceeee | 21204 87| =50 | -13.6| 9.6 -5.8
10 years--------------------------------------------- -13.0 -9.0 -4.7 -13.3 -9.3 -5‘1
11 YeArSaecsasassacsacsansnnsaszacssnsasees wenamasss 30| -oi | -si2| -12.8| -9.4 -6.0

3000 cps

6 years=m=sscemsecs eeesceccmcemsemsmasmsemsseescsses| 8,8 | -3,0| L6 | -10.0|  <4.3 +142
7 Yeargeeeeeees ToLLIIIIIIIIIIITIIIIILILIILLl a9v2 o em7 | 41| -10.1] <46 +0.8
8 yeargess-vess DILIIDIIIIILLIILLILIIIIILIILLLGD) w1000 ka0 | 4Lhk | -10.2 | <bud 0.9
9 years---------------------------------------------- -9.4 -3.6 +2.o -10.4 -S.o +o.6
10’ yoALE-cemenmnnennansanns DODTIIUIIILILITIIITIITY) 1006 -2 | s0i8 | ~10.7|  -Bug +0.3
11 Jeargeasseseesassaacsamsesassaseses ceeeereaeeeeae <10,3| -5.0| 40.6| ~-10.1| -4.8 +0.8

4000 eps

years--------------i---nn ----- LTI Y Y L L NS -

6 Alz -002 +3|8 ‘4.5 '0|2 +4|2
7 years--------nm-i--i---------is--i-----—n-n----ﬁ--s -b.ﬁ -0.8 +3.8 -6.0 -1.1 +3.2
8 years----------ﬁ------------i--ia-e---u--i-u----—-- -4.8 -0.7 +3.5 ﬁ6.1 -1.0 +3‘7
9 YArSmmeebmsnuscscmcutananetncennusua R enanmnaLanan “4,3 =0.2 +3.8 -5.8 «1,2 +2.9
10 years-------ﬂ-ﬁ---------iiii-------- I LI LY -7.2 -1.6 +3|° -6.8 -1.6 +300
11 yeﬁrs ----- O Y T L L L L L L L L P -6.6 -1.6 +2.9 =8,0 -1.8 +3‘4

6000 cps

6 years-----n-s-s--aii--au-..-ﬁn-i-ia-d--hﬁ--aa-i--h-

'606 -0|8 M.a "7|9 '2.0 +3.1
7 years---niﬁﬁndﬁﬁﬁsia-nu--isiﬁii-a--ihhisﬁi-—--n--ﬁﬁ -8.5 2,0 +3.8 -8.2 ﬁ1‘7 +3‘8
8 years--sni-d--a---dun-aasi-ai-.-----u-ua---n--i-aah '8.2 “1.9 +3.4 59.8 33.8 +200
9 yearSEiasﬁ-s-n-nah-hn-iid-u-iﬁi&-sad&d-siaiﬁddﬁﬁ-uﬁ -8.5 02.0 +3.9 ﬁs.a “202 +3.0
10 yeares-sa-aadsaaadaa----s--a&dﬁdﬁ----a---ﬁs---una- -9.3 az.g +2.9 08.6 ﬁ2.6 +3.o
11 years---nﬁﬁﬁinﬁﬁi-d--n.-i--ihd-----a---ii-ﬁ---iins ‘9.1 -2.4 +3.4 -9,3 u2.6 +3,8

80090 cps

6 yearaﬁ-nﬂﬁﬁad---usa--hn--ﬁia---aa-ddnunﬁun-ﬁni--asa
7 ygars-n-an-u-d-ssaaaﬂnuaﬁ-aad-ahaﬁsain-&d.nsﬁd-aaﬁﬁ

8 GlYfuacuusuuiuuaauiucatduReuuRRGuEdiduednadaaannd

«]
=1
«1
10 y@ars-iﬁnnnsﬁiiaaaa-u-ﬁ--ndnnunaaa--aniiiaﬁisaanda -%

11 yearsﬁua-iﬁanni-n-.a---aaﬁdai-----d-aa-an--u-nid--

! pymedian, and P, are the points in the distribution of hearing levals below which 23, 30,and 73 pets
cent of the chiidran, %%spectively, fall.
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Table 15, Medians and quartile points! in the distribution of hearing levels for ep@erhg among

P Er————————T i —————————

ey ———————_F Y——— e S ———————fpe e e

children, by annual family income, age, and sex: United States, 1963-65

rEr——— —— — .____——-——"'—F’_‘-:“__‘—'-———_._m
Less than $3,000 $3,000-84,999
Age and sex -
P,y |Median | Py P,y | Medlan| P,
Both sexes Decibels re audiometric zero (ASA-1951)

6-11 yearge=e==a=wre- LI R R emmmmems-sms] -
6 veargeme==ceumwe=sesmcmcscessmesenamemnonssasanne -11,6 =7.4 2.2 -11.8 «7.8 2.7
7 yearg-m=m=sanacascannsacaane T L L PR - -12,2 ~8.4 -3.8 -12,1 -8,0 =3.0
8 yeare -------- CELLLLLLEEE A b SmaENanee "'1204 "808 '500 -1300 ' '90?- "'5.4
9 yearfemem=ss<ssessssccccassascssemssssaasessnns ~12,2 -8.6 -4,8 =12.4 -9,0 -5,2
10 yearge======e== LT e L LR LR L L R L L L L) =12,7 -9,3 -5.8 -12,8 -9,2 -5.6
11 yeat‘s-- """""""""""""""""""""""""" "1207 '902 -5.6 '12.6 '9.4 "'602

Bozs

6-11 yearg==eme-=cce=ceccenann mesmweseccan- 7 f12.2 -8.5 ~4,47 7f12.4 7 -8.7 25.;
6 years* ---- PR P TR L L LT L LD L E At i '1102 "6.8 '008 '11.5 '7.“ '108
7 years--""" ------------------------- '1201 '804 -309 '11.9 '7.5 '201
8 yearg-==ss=wecccccemcccan “nmmmsesssmcasmas=s=== -11.9 -8.3 4,1 -13.0 9,3 -5.5
9 yearg====s=me= Wmmcmsesssacsescemssscssesseseas -12.3 -8,6 4,4 -12,7 9.5 -6,3
10 years ---- etecasfsonoss Ssseccssos = Wemososmasss -.1300 '-906 '602 -12.3 "808 -5.3
1]l yearge==cameccancccccccccnacna=- LR L e -12,7 9,2 =5.7 ~12,7 9,6 6.5

Girls

6'11 years"'-"--""--"-" --------------- "12. 3 i '807 -5:0 '1204 ) '807 "'501
6 yearge==s=sms-ecmcse-ecccssssecasssessesccmene- -11.9 -8,1 -3.,5] -12,0 -8,2 -3.5
7 years--"" """"""" Sostessssssssssaasnassans o= '12.3 '803 * i307 '12.3 '804’ '308
8 yearg==essew=c=- weaemae wedemcmssamas= weanemmm= -12,8 «9,3 -5,8 -12,8 -9,0 =5,2
9 yeargemes=wessemcumncnaccanas wemeamesssseces==| =11,9 -8.5 «5,1 -12,1 «8,4 4,1
10 yearg=we===aveauanae- cmsssmmaasene- camamamien| =12,5 9,0 -5.4 «13,2 -9,5 =5,9
1l yearg=esvccuccq == mesameas cmuammsamansmuamanne | =12,7 9,1 «5,4 «12,4 9,1 <5.8
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Table 13, Medians and quartile poi.nt:al in the digtribution of hearing levels tor e'pen-zch’2 among
children, by annual family income, age, and s:x: United States, 1963-65—Con.

e e e = e,
$5,000-56,999 $7,000-$9,999 $10,000-$14,999 $15,000 or more
Pos Median | A, Ppg Median [ £, Fos Median [ P, Pg Median | P,
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 -416 "12.4 -8|7 -418 "'1-2.0 -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
"1312 "'9'5 '518 "'1303 "'9'8 "'6-4 '1313 -lolo -608 -14l1 "'1008 "'7l6
'13-3 "'9.8 '6.4 -1302 "'1-0-0 "'6-7 '14.2 "'1006 '7.0 "'16-4 "'11.8 "8.0
-13,0 9,41 -5,7 -13,7| -10,4] -7.1 -13,4| -10,0| -6,7 -14,7 -11,3 -7.8
"'1216 "'9.0 , -5.(’, 7-12l8 -904 "6,0 "'1209 -9l4 .519 -1316 "'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 -8.3| -3.9 -12,6 -8.91 =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 -9.8 -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 -14,01 -10.6 -7.1 -13,1 ~9,7 -6.3 ~-14.8 -11.6_ -8,3
-13,1 9.4 -5} f12(9 7 -9.67 -6,3 -13.27 -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 9,71 -6,3 -13,4| -10,0}| -86,7 «15,4( -11,8 -8.4
-13,7 -10,4 | 7,11 .,-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 -1.4

d1;’§5,11r1e4:l14m~|E and P, are the points in the distributimrn of hearing lévels below which 25, 50,
an

percent of the.children respectively fall,
QAve-rage of hearing levels at 500, 1000, and 2000 cps.
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Table 16, Mean hearin%ldlevels for speech (estimated)

second of ch

U Sy rrorrre—— —
e

Frequency and age

Years of schooling complcat:\ad‘l

and at 2000, 4000, and 8000 cycles per
ren, by education of parent and age: United States, 1963-653

= ..

Less than | 5«7 8 9-11] 12 13-15 | 16 17 years
5 years |years |years |years | years | years | years | or more.
Speech ? Decibeln re audlometric zero (ASA-1951)
6-11 yearseemeemcncnancnnaasn ~8.l
6 yeargmmanumnamenun LELELTPEP P - 6,1 | «7.0
7 YEAr@smmmmneammnarmann—n————— 6,0 | 73| 6.5 «7.3| -8.3| -8.0| -8.5 -7.6
8 YEATgnmmnnmnamm mammaanmmnan -e- 5.7 | 7.5 | -7.6 | -8.1| 87| -9.6| 9.9| .10.2
9 }’ears- """"""""""""" mEns e '609 "806 "704 -802 -904 '902 '10.7 '908
lo yearg  meumne nncnnnnnnnmnm s nan - '606 '801 '9.5 '905 -1004 '1101 '1100 "1002
11 years-=-=nnn= memmmn e 7.4 | 9.1 | 8.6 | «9.3( -10,2| -9.8-11.3| 11,2
2000 cps
6-1]1 yearg==susmmmamcmnanann =7.2 | -8.5| =8,0| -8,4| «9,2| -9,8| -9,8 -10,6
6 yeal's """"""" HEBEs e an ... '6.7 '704 '800 '800 '801 "904, '803 "9.6
7 years """"""""""""""""" '7.2 "8.8 "707 "7-9 "9.2 '808 '907 '9.7
8 yeargesssccenucunacian. memmme—— 6,41 7.9 | -8,2| -9.6| -9,4| -11,0 | -10,4 10,4
9 yearg-esmucuenunanann. Pmmmm .- -7.9 | -8,5| -7.,6 | -8,8| «10,2| -9,5] -11,2 -10,5
10 yeargmemmmane T L L L LT LT L e -6,6 | 8,8 | 9,8 -9,4( 10,2 -11,0 | -10,9 -11,2
11 yeargeememmauuncsannnnunnancna. -7.6 ; 8,9 | 8.4 -9,5]| «20,0| -9,5( -10.3 «11,3
4000 cps
6"11 years"" """""""""" "007 "007 "71.4 "1.5 "208 '313 -302 "3078
6 years ------- el il bl +0.8 '0.6 '008 Oco "109 "2.2 '200 '2.7
7 years-mmnmeaa- R #1,5 | 0.1 | -0,8 | -1.2[ -1.9| -2.3| -2.4 -1.6
B yeArs=mamwnsmnanan e ammann #1.6 | +0,6 | <14 ! 2,2| .2,2] -2.8| -2.3 4,6
9 years """""""""""""""" +0.5 '0.9 "'008 "'009 "208 '4.1 '4.2 "2.9
10 YEALS-mmwmmmmnnnmmmnsmannn - 0,2 | =11 | 2,2 «2.5| 4.0 4.1 -3.1 b4
11 years-sesm-ae- . . #1,3 | <14 | <14 | <2.2| -3.7] 3.6 4.0 < 3
8000 cps
\ 1l yeargess-semucaccoanan b7 | 3.8 ] 541 5.7 6.4) 6.9| «6.8[ 7,3
6 YOALSansnmmnumanmuamanaananncunn 35| 45| 55| 3.7 46| 45| 4.6 5.2
7 yearseseuassamsan- cemammemn 3.9 | hb | bt | 8.7 5.4 w73 5.3 7.1
8 years""""‘""""""‘"'"""“f"i""'“""- "5.7 “6.0 "6.5 "5.7 -609 -801 '702 "3.3
O YBALS-nmmmsnnnamsunnnrannnonaan 46| 5.5 | 4| 89| 7.4 27| 8.2 .
10 YEAr§-suussmuasasnssaronannannn 4,9 | 6.3 | 5.4 6.7 6.9| 7.4 -7.9 “iu
11 YeAr§asanmaemsansnmaanassanas “ 4,8 | 8.9 “7.9

"504 "6o4 "‘7.5 "5.5 “7.2

I pather 1f he 1s in the home, 1f not the muther or guardian,

gAverage of hearing levels av 3500, 1000, and 2000 cps.
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Table 17, Mean hearing levaels

at eight frequenciss

and aestimates for spesch of children 6-11

years of age, by grade in school: 'Inited States, 196363

f —
, 250 500 | 1000 | 2000 | 3000 ( 4000| 6000 ‘ 8000‘ 1
Grade 1n school cps cps cps cps cps cps cps cps Speech

Decibels re audiometric zero (ASA-1931)
Kinderg&rt@n~~-- """"""""""" - -- "6.2 "'6.0 "'5.4 "7.2 "3!2 +0u2 -lls "’3.4 "6.4
Fit‘et 8I‘ad0'-" """""" - "7.6 "'7!0 "'6.4 "'8.1 "4!3 "1.1 "'2.0 "'4!4 "7.2
Second grad@--"-------s--*— """ '8.6 "'8.0 "7.1 '8.8 "‘4.6 "1.4 "2.3 '6.0 "8.0
Third grade' """""" Mm-S il il "9.7 "9.2 "708 "9'4 '5.2 '2'1 "'3'4 "'6.4 "8:7
Fourth 8rade""""‘"‘""""""’" """" "10.2 "9!8 "8.5 '9.6 "5!4 '2.5 "'3.0 "7!2 -9u4
Fifth 8rade """"""" HESEENEE-- "‘10.8 "10.3 "'8.7 "9.6 "5.7 "2.8 ‘2!6 '6.5 "'9!5
S'].xth 8rade"""""" """" hadaadia ke ial o "11.3 "'10.8 "9.7 "10.3 "'602 '3.3 "3.0 "7!2 "10.4
SeVenth grade """"""""" Ho- - "'11:!8 "'11!2 '10.5 -10.2 "'6.2 "'3.9 "'2.4 "'7.0 "'10.5
SpéCial Ungraded (31&88 """""" "8.0 "'6.9 "4!4 "6.0 '2.6 +0.8 +1.o "202 "506
lpverage of hearing levels at 500, 1000, and 2000 cps,
A
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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,
houseliold, 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 Hawalii and Alaska)
has been divided and then grouped into 357 strata
for use in the Current Population Survey andthe Health
Interview Survey were further grouped into 40 super-
strata for use in Cycle Il of the Health Examination
Survey, The average size of each Cycle Il stratum was
4,5 million persons, and all strata fell between the
lmits 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 strate were
classified into four broad geographic regions (esch
with 10 strata) of approximately equal population and
crogs-classified into four broad population density
groups (each having 10 strata), Each of the 16 cells
contained cither two or tiicee strata, A single stratum
might include only one PSU, only part of the 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 19%0 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 cone
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 particulay PSU
was proportional to its 1960 population, In the controlled
gelection an attempt was also mace 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 of a 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 I, A similar method was used fcr 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 thig does not mean that the correspondence
between the real world and the survey results is
exent, Nata 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 11* describes in detall
the faithfulness with which the sampling design was
carried out, It notes that out of the 7,417 samfle
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 Stetes,




The response levels for the various demographic
subgroups~-including those for age, sex, race, region,
population density, parent's educational level, an family
income--show no marked differentials, Henceitappears
unlikely that nonresponse could biag the findings much
in these respects,

Measures used to control the quality of data fiom
this survey in general and for the hearingtests specifi~
cally have been cited previously,

Data recorced for each sample child are inflated
in the estimation process to characterize the larger
universe of which the sample child i representative,
The weights used in this Inflation process avea product
of the reciprocal of the probability of selecting the
child, an adjustment for nonrespcase cases, and a
poststratified ratlo adjustment which increases pre-
cislon 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 procuct 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 ia each of the sample PSU's, the
sample design 1g esaentially self-weighting with respect
to the target population; that is, each child 6-11 years
old had aiout the same probability of being drawn
into the sample,

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

The poststratified ratlo adjustment used in the
second cycle achieved most of the gains in precision
which would have been attained if the sample had
been drawn from a population stratified by age, color,
and sex and 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 18 adjusted upward or downward
8o that the weighted total within the class equals the
inclepencient population corntrol,

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 samplingerror
{a 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 treatoneor theother 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 ciatistics,
many for subclasses of the population for which there
are a small number of cases, Estimates of sampling
error are obtained from the saruple data and are
themselves subject to sampling error which may b
large when the number of cases in a cell is sinall
or even occasionally when the number of cases is
substantial,

Estimates of approximate sampling variability for
selected statiatics used in this report are presented in
table 1, These estimates have been prepared by a
n-eplication 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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within one standard error of the tabulated statistic
with 68-percent confidence, or the range within two
stancdard errors of the tabulated statistic with 93-
percent confidence. The latter is used as the level
of significance in this report,

Anapproximation of the standard error of a differ-
ence dwx-y Of .wo statistics x and y is glven by the
formula S «(S?+S§)'"® 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 18 so smallthat the gampling
error may he several times as great as the statistic
itgelf, Obviously in such Instances the statistic has
no meaning in itself except to indicate that the true
quantity s small, Such numbers, if shown, have heen
included in the belief that they may help to convey an
impression of the overall story of the table,
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APPENDIX I}
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 used inthis 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 yeuis 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 another 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-
glons,-which correspond closely to those used by the
U.S. Bureau of the Census, were uas follows:

Region States Included

Northeast ««=weex Maine, Vermont, New Hampshire,
Massachusetts, Connecticut, Rhode
Island, New York, New Jersey, and

Pennsylvania

Midwest wmmunnn- Ohio, Illinois, Indiana, Michigan,
Wisconsin, Minnesota, Iowa, and
Missouri

South ccmccacanua Delaware, Maryland, District of

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

West cevmeaaanaa Washington, Oregon, California,
Nevada, New Mexico, Arizona,
Texas, Okiahoma, Kansas, -
Nebraska, North Dakota, South
Dakota, 1daho, Utah, Colorado,
Montana, Wyoming, Alaska, and
Hawatii

Urban and rural areas,==The definition of urban
and rural areas was the same as that used in the 1960
Census. According to this definition, the urban popus«
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 Wisconsain); (b) the densely
settled urban fringe, whether incorporated or unine
corporated, of urbanizea 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-
itles 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 urbu:
places outside urbanized areas,

- Grade in school.~The grade that the child atténded
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 pavent ov guavdian,~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 18 one which advances a person toward an
elementury or high school diploma, or a college,
university, or professional school degree. Education
in vocational, trade, or business schools outside the
regular school systéem 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,

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

Guavdian,—- 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 tue
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 cages the head was the parent
of the chief earner ot the only adult member of the
housshold,
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APPENDIX Il
STANDARDS FOR REFERENCE (AUDIOMETRIC) ZERQ

The sound pressure standards for "normal' audi-
tory threshold--the 1951 American Standards Associa~-
tion audiometric zero-~maintained by the National
Bureau of Standards were derived from data of the
National Health Survey of 1935-36, as described pre-
viously, The original measurements were determina-
tions of voltages applied at the tcrminals of the audi-
ometer earphones used in the survey for the subgroup
of persons with 'mormal' hearing, These threshold
data were transferred by loudness balancing to a group
of standard earphones designed ¢apecially 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 Natjonal
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
force,? 10 They will not apply to earphones of other

types,

The transfer characteristics for the TDH-39 ear-
phones used In this survey were determined through a
gcientifically designed and carefully controlled study
on 12 human subjects done fo: 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 IPternational Organization for Standard-
ization (1S0)”'°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 in many of the journals andother 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 1L, '

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 1SO method of presentation, The TDH-39
thresholds are retained in the form used to convert
the findings from this survey to decibels re 0,0002
dyne per square centimeter for comparison with
findings from other studies in which different instru-
ments were used,

Table II. Comparison of 1951 American Standard and the recommended ISO Standard for reference

zZero
1951 American Standard
for reference zero of! Rgzgmgggegozso
Frequency : ref;r;gc;ogiro

WE-705A | TDH-39 S arobo

earphonesi| earphones! earphones!

Decibels re 0.0002 dyne per square cm.
250 cpe-a..uuuun--muu—h--ovn-ua--.uu-ﬁ-ﬁn-u-i-ﬁ-aﬁna---hu 39.6 ’ 45.4 24.5
500 cpsn_-..-suuu---uuu--u-smun-na'-----ﬁ-nﬁ--isu--uiﬁﬁ-iﬁ ! 25.0 30.0 11.0
1000 cps»au-u.u.-u-a-u--s---um-nua ------------ YT Y ¥ 16.5 22.6 6.5
2000 cps---iﬁuauhaua-n----n----nadﬁﬁiauﬁioaiﬁnﬁﬁansas-ﬁa 17.0 21.8 8.5
3000 cps--ﬁu-h-.‘i‘ﬁﬁﬁﬁ.--ﬁﬂﬁﬁﬁ-ﬁ-iﬂﬂi-ﬂ----ﬁ-i-&ﬁhﬁ-iﬁﬂﬁ- 216‘0 26.7 7.5
4000 cps 0 e e ) 00 0 ) e B D e e e AR A D R e e e e e e e 15.0 16.9 9.0
8000 cps-adau-a&si&n-u-aenun-uh-nanun-nﬁ-o-unndﬁnusa-nna 20.9 26.5 9‘5

10n '{BS 9~A coupler. TDH-39 earphone referenca values shown here are those determined for the

Health Examinution Survey instruments at the

Univers!+y of Pittsburghll The ot.her two sets were

determined by averaging mangtdifferent determinations from many different countries available

from the National Bureau of Standards

2fotimated.,
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Series 1,

Series 2,

VITAL AND HEALTH STATISTICS PUBLICATION SERIBS
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 anddivisions, 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 collecte( data, contributions to statistical theory,

Series 3, Analvtical studies.—Reports presenting analytical or interpretive studies basedon vital and health

Series 4,

Series 10,

Series 11,

Ser.es 12,

Series 13,

Series 14,

Series 20.

Series 21,

Series 22,

statistics, sarrying 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,

Dala 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 to the 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 vesources: manpower and facilities,—~Statistics on the numbers, geographic distri-
bution, and characterictics of health resources including physicians, dentists, nutrses, other health
occupations, hospital=, nursing homes, and outpatient facilities,

Data on mortality.—~Various statisticsa on mortality other than as included in regular annual or
morithty reports-—special analyses by cause of death, age, and other demographic variables, also
geographic and time series analyces.

Data on natality, marriage, 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 Surreys,— 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 socioecoruinic 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 serles, write to: Office of Information

National Center for Health Statistica
Public Health Service, HSMHA
' 5 4 Rockville, Md, 20832
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