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Percutaneous Immediate
Hypersensitivity
to Eight Allergens

by Peter J. Gergen, M.D., M.P.H., Division of Health
Examination Statistics, National Center for Health Statistics,
and Paul C. Turkeltaub, M.D., Office of Biologics Research
and Review, Food and Drug Administration

Introduction

Allergic diseases are important causes of morbidity in
the United States. The 1980-81 National Ambulatory Medical
Care Survey reported that allergic rhinitis, asthma, and contact
dermatitis or eczema were among the 15 most common diag-
noses made by physicians in their patients 11-20 years of
age. In addition, injections of allergenic extracts were the
most common drug prescribed to those 11-14 years of age
and the second most common drug prescribed to those 15-20
years of age.!

Estimates of the prevalence of allergic diseases have varied
widely. A selection of studies that have attempted to estimate
the prevalence of allergic disease is given in table A.>'?
The majority of the estimates since 1960 fall in the 19-34-
percent range.

Table A. Selected studies on prevalence of allergies

Differences in data collection techniques prevent ready
comparisons among the studies listed in table A. These differ-
ences include first, the lack of uniformity as to which diseases
were included in the allergic syndrome. All of the studies
included at a minimum asthma and various forms of rhinitis.
Certain studies included varying numbers of other allergic
diseases (such as eczema, food allergies, and urticaria) in
their definitions.?-%-%-1%!1 Increasing the number of allergic
diseases, however, did not necessarily yield an increase in
the reported prevalence rate. Second, there was no uniformity
in the definitions for the diseases (such as asthma and hayfever)
that make up the allergic syndrome. And third, the ages of
the subjects and geographic locations varied greatly among
studies. Further studies using uniform criteria for the diagnosis

Reported

Author Age Study prevalence

of study group Location year Size of allergy
LONAON ottt e Childhood N.C. 1937 1,500 6.6
CIOCKR. .« ettt e Childhood Tenn. 1954 1,225 14.0
APPER. o e 14 years or under N.Y.,, Conn., Montreal 1961 2,169 237
14 years or under Conn. 1961 1,737 216
14 years or under N.Y. 1961 2,130 254
Freeman* . ... . ....iiiiiieieii e 8th grade Colo. 1964 960 25.3
12th grade 1,275 31.0
F L 5-15years Ind. 1967 1,842 241
BECKS ottt e e s 5-13 years 6 U.S. cities 1983 1,703 asthma 744
hayfever 2104
o o U 16-20 years Rl 1969 1,850 3438
Matermnowski®® ..o Median 20 years Mich. 1962 434 19.1
Van Arsdel™ . .o Under 25 years Wash, 1959 5818 16.7
SHEITY e i 15-25 years DC. 1968 1,729 26,0
011117 N Under 20 years lowa 1964 2,866 58
20 years and over 3,088 11.0
Broder™ L e 6-60 years and over Mich. 1959-60 6995 asthma 741

hay fever  %6.3

TSee reference 2 at end of text.
2See reference 3 at end of text.
3sce reference 4 at end of text.
4See reference 5 at end of text.
5See reference 6 at end of text.
63ee reference 7 at end of text.
7Rute is indicative of asthma oniy.
BRate is indicative of hay fever only.
See reference B at end of text.
105¢e reference 9 at end of text,
V5ee reference 10 at end of text.
125¢e reference 11 at end of text,
1335¢e reference 12 at end of text.
Msee reference 13 at end of text.



of allergic disease are needed to clarify the actual prevalence
rate.

The determination of whether a clinical syndrome may
have an allergic etiology can be studied by the use of allergy
skin tests. Introducing an allergen into the skin of an allergic
individual will result in a cutaneous inflammatory reaction
within 10 to 20 minutes. This immediate hypersensitivity is
due to the release of inflammatory mediators from tissue mast
cells and basophils that have attached to their cell surfaces
IgE antibodies specifically directed against the allergen in-
jected.'*! In reactive persons, the intensity of the cutaneous
reaction is dependent on the dose of allergen injected. '®

The size of the skin reaction, the dose of allergen required
to produce a given skin reaction size, and the number of
positive skin tests are associated with other laboratory and
clinical indicators of immediate hypersensitivity. Positive skin
tests are positively.correlated with total serum IgE'”"'® and
specific serum IgE levels.'®2° Skin-test sensitivity is also
highly correlated to basophil sensitivity'® and tissue sensitivity
(both bronchial?!+?2 and nasal?®®) to the allergen.

Clinically, the skin test reaction has been demonstrated
to have predictive diagnostic value. Persons with a history
of an allergic syndrome occurring during allergen exposure
and skin-test reactivity at low doses to that allergen are at
a very high risk of experiencing a recurrence of the allergic
syndrome when re-exposed to the allergen.'®?* The degree
and number of positive skin tests to a battery of allergens
has been shown to be positively associated with the reported
prevalence of allergic diseases (for example, hayfever, asthma,
or atopic dermatitis) in the population.?>?® Asymptomatic
persons, who are skin-test positive, are at higher risk of de-
veloping an allergic syndrome (especially under the age of
40 years)?’ compared with persons who are skin-test
negative.28

In summary, allergy skin testing is a useful method for

evaluating the prevalence of immediate hypersensitivity. A
clearer understanding of the prevalence of immediate hypersen-
sitivity in the U.S. population will help advance our knowledge
of allergic diseases.

Most studies of skin-test reactivity have been done on
select populations who presented themselves at clinics or hospi-
tals for evaluation of allergic symptoms. In a few studies
researchers have attempted to evaluate groups living in defined
geographic areas. The second National Health and Nutrition
Examination Survey (NHANES II) offered the first opportunity
to study skin-test reactivity in a systematic way on a national
sample of the civilian noninstitutionalized population. Skin
testing by the prick—puncture method was performed on all
persons 6-74 years of age in NHANES II. Each participant
was skin tested against eight allergens (house dust, alternaria,
cat, dog, mixed giant and short ragweed, oak, perennial rye
grass, and Bermuda grass), a positive contro] (histamine phos-
phate), and a negative control (50 percent glycerol saline).
Positive reactions were based on a mean erythema diameter
greater than or equal to 10.5 millimeters (mm) at the 20-minute
reading.

This report will present the results of allergy skin testing
carried out in NHANES II for the individual allergens and
overall reactivity to at least one of the eight allergens by
age, race, sex, income, education, and urbanization.

A variety of individuals can use the estimates in this
report. Epidemiologists can compare the reactivity found in
their local studies with a national sample. Researchers inter-
ested in the etiology of immediate hypersensitivity can use
the results pointing out differing levels of reactivity between
certain subgroups to plan studies on these subgroups to deter-
mine the reasons for these differences. And health services
planners can use these results to identify the groups in which
allergic conditions are likely to be the greatest problem.



Highlights

The following summary highlights the findings from
prick—puncture skin testing performed on persons 6-74 years
of age in NHANES II, 1976-80.

® The prevalence rate of skin-test reactivity to at least one
of eight selected allergens was 20.2 percent for persons
ages 6-74 years in the U.S. civilian noninstitutionalized
population.

® Among the individual allergens, ragweed and rye grass
had the highest individual rates of reactivity with approxi-
mately 10 percent of the population reacting to each one.

® The age-adjusted prevalence rate of skin-test reactivity
to at least one of eight selected allergens in persons ages
6-74 years was higher in men (22.2 percent) than in
women (18.4 percent).

® The age-adjusted prevalence rate of skin-test reactivity
to at least one of eight selected allergens was higher
in black persons (23.2 percent) than in white persons

(19.5 percent), but this difference did not reach statistical
significance.

Peak reactivity to at least one of eight selected allergens
occurred in the group 18-24 years of age. The peak
reactivities were 33.3 percent for men and 25.2 percent
for women. Reactivity rates were lower in the younger
and older age groups.

Ragweed allergen had higher rates of reactivity in high-
pollen areas as compared with low-pollen areas (13.3
percent versus 7.2 percent).

Skin-test reactivity was greater with higher income and
education.

Skin-test reactivity was greater in urban dwellers (22 per-
cent) than in rural dwellers (16.5 percent).

Skin-test reactivity was greatest in the Northeast (25.4
percent) and lowest in the South (14.2 percent).



Source and limitations of
the data

NHANES Il sample design and data
collection

NHANES 11, conducted between February 1976 and Feb-
ruary 1980, was a probability sample (n=27,801) selected
to represent the U.S. civilian noninstitutionalized population
(including Alaska and Hawaii) 6 months through 74 years
of age. Certain groups of special interest were oversampled
in the survey: Children 6 months through 5 years of age,
adults 60~74 years of age, and persons living in low income
areas.??

During the examination period, mobile examination cen-
ters were set up in 64 locations in the United States. The
examination sites were selected from 1,924 primary sampling
units (PSU’s) into which the United States was divided. Each
PSU is a standard metropolitan statistical area (SMSA), a
county, or a group of two or three contiguous counties. The
areas and persons for the survey were chosen by complex
sampling techniques, in cooperation with the U.S. Bureau
of the Census.

NHANES II consisted of two components. The household
interview component involved the collection of socioeconomic
and demographic information on the family, as well as a
medical history questionnaire for each sample person. The
U.S. Bureau of the Census performed the initial household
interviews and aided in the scheduling of appointments for
the examination component. The examination component was
performed on the sample persons in mobile examination centers
specially designed for this study. Examination teams were
specifically trained to follow the study protocols. The require-
ment for standardizing the environment, equipment, materials,
and methods minimized unwanted variation in the data collec-
tion resulting from changes in location, techniques, and mate-
rials over the course of the survey. The standardization also
allowed the performance of the individual examiners to be
evaluated.

The examination consisted of a series of tests and proce-
dures that included

® A general medical examination and screening by a physi-
cian, including additional medical history information.

® Body measurements.

® A dietary interview.

® Selected diagnostic tests such as electrocardiograms and
X rays.

® Laboratory tests on whole blood, serum, and urine speci-
mens.

In NHANES 1I the total sample size was 27,801; of
these sample persons, 25,286 (91.0 percent) were interviewed
and 20,322 (73.1 percent) were examined. In the skin-test
sample (674 years of age) there were 22,732 sample persons;
20,410 (89.8 percent) were interviewed and 16,204 (71.3
percent) were examined. Overall, 95.8 percent of the examined
skin-test sample received 5 to 8 skin tests; 0.2 percent received
1 to 4 skin tests; and 3.9 percent received O skin tests. These
percents remained fairly constant when examined using
selected demographic variables (appendix I).

Skin testing procedures and
allergenic extracts

To optimize the interpretation and replicability of the
skin-test results, 2 number of variables must be controlled.*3!
The following paragraphs describe the procedures used in
NHANES 1I to optimize the interpretability and replicability
of the skin-test results.

The most commonly employed methods of skin testing
are the intradermal and prick—puncture tests.>? The prick test
was chosen for a variety of reasons. It is simple to perform
and considered safer to use than the intradermal test in terms

.of potential for anaphylactic reaction because the prick—

puncture method introduces only 0.01 to 0.0001 of the dose
of extract used in the intradermal method.?*-** It also has
been recommended as the screening method of choice.>®

The allergy skin test component consisted of a prick test
with eight selected, commercially available, FDA-licensed
allergens and two controls—positive and negative. Figure 1
shows the allergy skin test form.

The extracts used included indoor allergens (house dust,
cat, dog) and outdoor allergens (alternaria, mixed giant and
short ragweed, oak, perennial rye grass, Bermuda grass).
The concentration of the extracts was 1:20 weight by volume
(W/V) in 50 percent glycerol saline. The labeled value simply
describes the weight of the starting material (such as pollen
or dust) and the volume of the extracting solution used to
make the final extract (that is, 1 gram of pollen in 20 milliliters
(mL) of extraction fluid), and is not a measure of allergenic
potency. The positive control was histamine phosphate and
the negative control was 50 percent glycerol saline.

Two batteries of allergens, identical in type but differing
in both method of manufacture and manufacturer, were used
during the course of the survey as a result of a mixup in
the purchase order at the beginning of the survey. The first
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HEALTH AND NUTRITION EXAMINATION SURVEY I ralessed to othars for any purpose.
a Deck No. | b. Examner No. | c. Sex NOTE - If examinee has a history of strong pasilrve reactions to allergy tests,
309 — —| OMale  [Femate aspinin, of other drugs, consult doctor before giving allergy tests.
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1

20 (o9 (G0 |G _

0

Second [(09) ____|G10) __ __

b

0 (@D |0 _ |G _

2] Altemaria First __@__
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Figure 1. Alergy skin test form



allergens purchased were from a different manufacturer than
originally intended. When replacement allergens were ordered
during the survey, they were purchased from the initially
designated manufacturer.

The first extracts were 1:20 W/V in 50 percent glycerin.
The second extracts were freeze-dried and reconstituted with
50 percent glycerin to 1:20 W/V prior to use. After the comple-
tion of 38 stands with the first extracts, the type of allergenic
extracts used was switched. During the remaining 26 stands,
the second allergenic extracts were used exclusively in 4
stands. In 22 stands both the first and second extracts were
used. The dual-use stands were carried out to compare the
reactivity between the two allergen batteries. In these dual-use
stands, study persons with odd case numbers received the
first extracts; those with even case numbers received the second
allergenic extracts. This selection process is equivalent to
random assortment of the sample persons.

Ideally, allergens used for testing should be stand-
ardized,**3® to maximize comparability between studies.
However, in 1976-80 when NHANES II was carried out,
standardized allergens were not commercially available. Dif-
ferences in allergenic potency can cause rates of reactivity
to vary. With the use of two different batteries of allergens
in NHANES II, the authors were able to evaluate the potential
variability in skin-test reactivity due to differences in allergenic
potency. This analysis was carried out by comparing rates
of reactivity to the individual allergens in the dual-use stands.
The results of this analysis are fully presented in appendix
II. In brief, the sample persons receiving freeze-dried extracts
had increased rates of reactivity for house dust, oak, and
Bermuda grass as compared with those sample persons receiv-
ing the glycerinated extracts. The absolute increase in reactivity
ranged from 3.5 percent to 4.7 percent. Only for the dog
extract did the sample persons receiving the glycerinated ex-
tracts have a higher rate of reactivity (absolute increase: 2.2
percent). No differences in reactivity were found for alternaria,
cat, ragweed, and rye grass. The small observed differences
in reactivity demonstrated that variations in allergenic potency
between the two allergen batteries had relatively small effects
on the prevalence estimates of the NHANES II survey. The
differential in reaction rates does not affect the subgroup com-
parisons made in this report as the two types of antigen extracts
were used in a uniform manner across all examined subgroups
except region. During the evaluation of regional rates of skin-
test reactivity, the method of allergen manufacture was taken
into account.

Fresh vials of antigen were provided at the beginning
of each stand. All vials, opened or unopened, were discarded
at the end of each stand. When not in use, the vials were
stored at a temperature between 2—4 degrees centrigrade. Dur-
ing use, the vials were maintained in a cool state by placing
them in a cold pack.

The recommended histamine-base concentration for prick
skin testing is 1 milligram per milliliter (mg/mL).3? In the

first 48 stands, 0.1 mg/mL histamine base (0.275 mg/mL
histamine phosphate) was used as the positive control, For
the last 16 stands, 1 mg/mL histamine base (2.75 mg/mL
histamine phosphate) was used. The increase in histamine
concentration led to an increased rate of histamine reactivity.
At the lower dose, the expected biologic variability of the
response is so great as to make any comparisons meaningless.
Thus the authors did not analyze the data collected on histamine
reactivity in the first 48 stands. Interexaminer variability was
examined only in the last 16 stands, which used 1.0 mg/mL
histamine base.

The procedure for carrying out the allergy-skin testing
was as follows.?® The inside of either forearm was cleaned
with alcohol and allowed to air-dry. Two rows of five dots
each were made with a black marking pen on the forearm.
The skin over the elbow and wrist was avoided. A drop
of each allergen solution was placed next to a different dot
until all 10 components had been used. The tip of a 25-gauge
needle was held at approximately a 45-degree angle to the
skin and was inserted simultaneously through the drop and
top layers of the epidermis. The tip of the needle was then
gently lifted as it was removed, resulting in a slight tenting
of the skin.

As soon as the first puncture was made, a timer was
set. At 10 minutes, the initial readings were taken and the
timer reset for an additional 10 minutes. During the first
reading, the length and width of the erythema and wheal
for each antigen was measured with a millimeter ruler. The
length was defined as the largest diameter parallel to the
length of the arm. The length, therefore, did not necessarily
represent the largest diameter of the wheal or flare. The width
was the diameter perpendicular to the length. If one reaction
overlapped another, “confluence” was checked for both anti-
gens on the record sheet. If the wheal was greater than
6 mm in length or width, the antigen solution was wiped
off. At 20 minutes, an identical set of readings was recorded.
The times of the readings were noted only if they differed
from 10 or 20 minutes. To enhance the demarcation of the
border of the erythema, the area was wiped with alcohol
and a bright light was used.

Before testing began, the study persons were asked if
they had ever had a positive skin test or a history of allergy
to cat, dog, or ragweed. If the study person gave a positive
response to either question, the dog, cat, and ragweed allergens
were not applied initially. At the 10-minute reading the physi-
cian reviewed the results of the remaining five antigens. If
less than three showed a positive reaction, then dog, cat,
and ragweed were applied to the other arm. If three or more
antigens were positive, only ragweed was applied.

The allergy skin tests were both performed and read by
a health technician. A physician was consulted only when
there was doubt as to the safety of the test administration,
or if the patient experienced an untoward reaction to the
skin test.



Method of analysis

Analytic strategies

Although two readings were taken during the exam, only
the second reading was used for analytic purposes. The criteria
employed to select between the two readings were based on
detection of the maximum amount of reactivity. The 20-minute
reading found 18-25 percent more reactivity of the wheal
and erythema, depending on the antigen, than the 10-minute
reading. All of the increases were statistically significant.
Thus, the 20-minute reading was chosen for the analysis.

The size of the wheal and erythema was determined by
taking the average of the recorded length and width to compute
the mean diameter. When only a length or width was recorded,
this dimension was used as the mean diameter.

No uniformly agreed upon criteria exist to define a posi-
tive, percutaneous hypersensitivity reaction. In the NHANES
II survey, the cutaneous response was quantified by measuring
both the wheal and erythema at 10 and 20 minutes after
allergen administration. The size distributions for the wheal
and erythema reaction at 20 minutes for house dust are shown
Jin figure 2. The size of the erythema reaction was larger
than the wheal reaction. The size relationship between the
wheal and erythema as demonstrated here was typical of the
relationship found with the other allergens used in this study.

The size of both the wheal and erythema can be measured
with similar precision.*>#! However, the erythema response
was chosen because of two important considerations. First,
the precision of a bioassay is dependent upon the slope of
its dose-response curve—the steeper the curve, the greater
the precision.*? The slope of the wheal dose-response curve
is flat,'® significantly flatter than the slope of the erythema
dose-response curve.*® Second, small reactions (less than
4 mm) are difficult to measure and highly variable.“>*
Erythema reactions are usually larger than wheal reactions*®
(as was found in this study), and thus would have less of
a tendency to fall within this unreliable range (see figure 2).

Systems for grading skin-test reactivity have been
suggested for both the intradermal and prick—puncture test
methods, as shown in table B.3%6 No criteria are uniformly
accepted or used. The flatter dose-response curve for the
wheal is readily apparent by the grading criteria used in both
systems. The 1+ reaction in the intradermal grading system
has been used as a lower cutoff point for skin-test positivity.>?
Using this grading system, patients with 1+ to 2+ skin
reactions at high dilutions of allergens have been shown to
have high levels of specific IgE and a high correlation of
symptoms following allergen exposure. '°

Table B. Suggested grading systems for skin tests

Intradermal’ Prick?

Grade Erythema(mm) Wheal (mm) Erythema (mm) Wheal (mm)
0........ <5 <5 Absent Absent
-, 5-10 5-10 ) ®
T+, 11-20 5-10 <21 Absent
24...... 21-30 5-10 > 21 Absent
3+...... 31-40 10-15 Present Present (no

pseudopods)
44...... > 40 > 15 Present Present
(pseudopods)

1See reference 32 at end of text.
2See reference 46 at end of text.
INot part of the grading system.

NOTE: mm = millimeter.

A conservative approach, aimed at the selection of only
the more reactive individuals, was taken in deciding upon
a grading criteria for the erythema response in NHANES
II. Because the prick test is 0.001 to 0.0001 times less sensitive
than the intradermal test (due to the lesser amount of allergen
introduced), the adoption of the lower limit of the intradermal
criteria for a 1-+reaction (=10.5 mm) for a positive prick
test in this study is a conservative cutoff point for establishing

cutaneous reactivity to allergens. In support of this choice,

others have used a 10 mm erythema reaction following a
prick test as the threshold for detecting cutaneous allergic
reactions.*’ Thus, intradermal criteria for the categorization
of the erythema response were used.

For the purposes of this analysis, skin reactions were
graded according to the mean diameter of their intradermal
erythema criteria, as specified in table B as follows: 0 mm
(negative); 0.5-10.4 mm (+ or —); 10.5-20.4 mm (1+);
20.5-30.4 mm (2+); 30.5-40.4 mm (3 +); 40.5-99.5 mm
4+).

Statistical methods

The findings in this report are national estimates of skin-
test reactivity in the U.S. civilian noninstitutionalized popula-
tion 6-74 years of age as based on weighted observations.
The weights were calculated as though the examined persons
in each of the age, sex, and income classes were a random
subsample of all sample persons (examined and nonexamined)
in the same class.

Initial analyses of the data revealed a marked change
in skin-test reactivity with age. Direct age standardization
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Figure 2. Size distribution for house dust at the 20-minute reading for persons ages 6-74 years: United States, 1976-80

was used to remove potential age confounding in the intergroup
comparisons made for this report. The reference population
used for standardization was the U.S. civilian nonin-
stitutionalized population as of March 1, 1978, the midpoint
of the NHANES 1I survey.

The region of the country in which the skin testing occurred
was also found to be an important confounder for ragweed.
Therefore, ragweed intergroup comparisons were adjusted for
both age and region of the country.

Observed differences in skin-test reactivity by demo-
graphic and socioeconomic variables were tested for statistical
significance. Most of the analyses presented here are based
on t-tests comparing two population subgroups for means
or prevalences of certain conditions or characteristics. The
t-test consists of dividing the difference between the two means
or prevalences by the standard error of the difference. The
standard error of a difference of estimates can be calculated
as follows. Let s be the standard error of the difference;

s, and s, are the standard errors of the estimates x; and
X5. Then

s = sqrt(sqr (s;) + sqr(sz) — 2 (cov(x,x2))).

All the statistical testing in this report incorporate the calculated
covariance in the estimation of the standard error of the differ-
ence. However, covariances are not given in this report because
they would take a great deal of space. Readers, therefore,
will have to perform their statistical testing without the use
of the covariance term. Thus, when two groups or measures
are positively or negatively correlated, the standard error of
the difference computed without the benefit of the covariance
terms will give an overestimate or underestimate, respectively,
of the actual standard error of the difference. The use of
this standard error will affect the calculated ¢ statistic, either
decreasing, if the calculated standard error is increased, or
increasing it, if the calculated standard error is decreased.



This in turn could cause readers to come to differing conclu-
sions concerning the statistical significance of a comparison
if the p value is near 0.05. The standard errors given in
this report will, however, allow readers to calculate confidence
intervals around the point estimates.

The standard errors of means and proportions in this
report, not requiring age-adjustment, are calculated by a repli-
cation technique that yields overall variability through observa-
tion of variability among random subsamples of the total
sample, and which is appropriate to the complex survey design
and estimation procedure.”® The standard errors of means
and proportions, requiring age-adjustment, were calculated
by a two-stage method: First, SURREGR* to calculate the

variance-covariance matrix using Taylor series linearization
and second, passing the variance-covariance matrix into GEN-
CAT>%! a program for generalized least-squares categorical
data analysis. Unless otherwise specified, tests for statistical
significance are two-sided tests and use a probability level
of 0.05 as the limit of statistical significance.

Statistical notes on the sample design, including sample
size and national population estimates, reliability of data,
and sampling and measurements are included in appen-
dix I. Sources of variation affecting the reliability of the
skin-test data are discussed in appendix II. Demographic and
socioeconomic terms are defined in appendix HI.



Results

Overall prevalence

Detailed tables 1-30 present the percent positive, the
population estimates of the number of positives in thousands,
and the distribution of reactivity by age, race, and sex for
the individual allergens. Table 31 presents the median values
for the positive reactions by race and sex. These tables are
presented as reference for readers wishing to compare their
findings with the reactivity found in the various age-sex-race
subgroups in NHANES II. Caution must be used when interpre-
ting the skin-test results given for black persons in the detailed
tables as many of the estimates are unstable because of small
sample size. Despite this problem, the data are presented
because no other data on skin-test reactivity in a sample of
the U.S. black population exist. The analyses performed for
this report are based on overall reactivity with age-adjustment
and adjustment for region, when appropriate. The use of overall
reactivity for all age groups combined allows stable estimates
to be made for black persons during the subgroup analyses
carried out in this report.

Table C presents the overall prevalence rates for positive
skin-test reactivity to the allergens used in this study. The
allergens were divided into two groups: Indoor allergens—
house dust, cat, and dog; and outdoor allergens—alternaria,
ragweed, oak, rye grass, and Bermuda grass.

Rye grass and ragweed elicited the most positive reactions
with about 10 percent of the population reacting to each

Table C. Percent of positive skin-test reaction for persons ages 6-74 years by
allergen groups; with standard errors: United States, 1976-80

Allergen group Percent positive’ Standard error
Allatlergens® . ............ooien.. 20.2 0.83
Indoorallergens®. ................ 76 0.62
Housedust...................... 6.2 0.66
107 ) 23 0.26
Dog...ooviviii 23 0.25
Outdoorallergens® ............... 17.7 0.74
Ryegrass.............coovniinn 10.2 0.56
Ragweed ................. ... .. 10.1 0.57
Oak..ovieii i 47 0.36
Bermudagrass .................. 4.4 0.42
Alternaria.......... ... ... .. ... 3.6 0.26

TMean diameter of the erythema reaction greater than or equal to 10.5 millimeters.
2t least one allergen positive.

3At least one indoor aeroallergen positive.

4 At least one outdoor aeroallergen positive.
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allergen. Reactivity to house dust, oak, Bermuda grass, alter-
naria, cat, and dog ranged from 2.3 percent to 6.2 percent.
Outdoor aeroallergens, in general, caused a higher rate of
reactivity than indoor aeroallergens (17.7 percent versus 7.6
percent, p<0.001).

Among persons who reacted to at least one allergen from
the indoor allergen group, 84.4 percent reacted to house dust.
The addition of either cat or dog to the house dust raised the
percent positive to 92.9 percent and 93.8 percent, respectively.
Among persons who reacted to at least one allergen from
the outdoor allergen group, 59.3 percent reacted to either
ragweed or rye grass separately. Reaction to ragweed and/or
rye grass occurred in 88.1 percent. The addition of alternaria
increased the reaction rate to 95.5 percent. Thus, it is possible
to detect a majority of the skin-test reactors in the population
by using only a small subset of the allergens (house dust,
rye grass, and ragweed).

Variations in reactivity

Skin-test reactivity can be used to dichotomize a popula-
tion into allergic and nonallergic groups. In addition, skin
tests can also be utilized to study the variations in reactivity
within the allergic group. The degree of reactivity can be
ranked by the size of the reaction to allergenic skin tests
and histamine. This section will examine the variations of
reactivity in the skin-test-positive group.

Overall, 20.2 percent of the population had at least one
positive skin test. An examination of the percent distribution
of the number of positive skin tests revealed a rapid dropoff
in the percent reactive as the number of positive skin tests
increased (9.0 percent reacted to only one allergen whereas
0.9 percent reacted to 6-8 allergens—table D). The percent
distribution of the number of positive skin tests did not change
when dermatographism was controlled by eliminating all sam-
ple persons who reacted to the saline control.

The mean size of the positive reaction ranged from
22.6 mm for persons reacting to just one skin test to 26.6
mm for persons reacting to 68 skin tests. A positive relation-
ship was found between the number of positive skin tests
and the mean size of the allergic reaction (p<<0.05).

The changing size of the histamine reaction with an in-
creasing number of positive skin test reactions is shown in
table E. The recommended histamine concentration for skin
puncture testing is 1 mg/mL.3? Only the last 16 stands of
the survey, in which a 1 mg/mL histamine base was used,



Table D. Percent distributions and mean size of positive reaction for persons
ages 6-74 years by number of positive skin tests; with standard errors:
United States, 1976-80

Mean size
Number of Percent Standard of positive Standard

positive skin tests’ distribution error reaction (mmy) error
[ 798 0.83 0 0
N 9.0 0.37 226 0.39

2 e 47 0.24 240 0.32
< 2R 26 0.21 24.2 0.43

- T 1.8 0.15 257 0.45

< T 1.2 0.16 273 0.56
(<2 A 09 0.13 266 0.56

1Mean diameter of the erythema reaction greater than or equal to 10.5 mm.

NOTE: mm = millimeter.

Table E.  Mean size of histamine reaction for persons ages 6-74 years by
number of positive skin tests; with standard esrors: United States, 1976-80

Number of Mean size of Standard
positive skin tests’ histamine (mmp>* error
2 N 181 0.70
T i i ittt e aersaaaesn 195 0.69
2 it it ettt eanens 20.2 0.84
7 18.6 0.89
- 19.1 0.82
> T 222 0.87
[ 7N 223 248

IMean diameter of the erythema reaction greater than or equal to 10.5 mm.
21imited to stands using 1 mg/mL histamine base as the positive control.
3Mean diameter of the erythema reaction greater than O mm.

NOTES: mm = millimeter.
mg = milligram.
mL = milliliter.

Table F. Mean size of histamine reaction for persons ages 6-74 years by mean
size of rye grass reaction; with standard errors: United States, 1976-80

Mean size
Mean size of of histamine Standard
rye grass reaction reaction (mm)"? error
O-104MM .. ovreniiiiiineintenanenss 184 0.70
10.5-304MM. .. ..oviiiiieiiiee e 18.4 0.66
30.5-99.9MM. ..ottt 20.3 0.94

1Limited to stands using 1 mg/mL histamine base as the positive control.
2Mean diameter of the erythema reaction greater than 0 mm.

NOTES: mm = millimeter.
mg = milligram.
mL = milliliter,

are included in analyses of histamine reactions. The previous
48 stands used a 0.1 mg/mL histamine base. At this lower
dose, the expected biological variability of the response is

s0 great as to make any comparisons meaningless. See appen-
dix II for further details. The size of the histamine reaction
ranged from 18.1 mm for persons with zero-positive skin
tests to 22.3 mm for persons with 6-8 positive skin tests.
Thus, a statistically significant positive relationship was found
between the number of positive skin tests and the mean size
of the histamine reaction.

Next, the relationship between the size of the histamine
and the size of the allergic reaction was examined (ta-
ble F). Rye grass was chosen because it was one of the
most reactive allergens in our study. No significant association
was observed between the size of the histamine reaction and
the size of the allergic reaction.

In summary, a statistically significant relationship existed
between the number of positive skin tests and both the size
of the positive allergic skin test and the size of the cutaneous
histamine reaction. However, there was no relation between
the size of the histamine reaction and the size of the allergen
reaction.

Age

Reactivity to at least one allergen differed markedly with
age. Peak reactivity occurred in the 18-24 years of age group
(men—-33.3 percent, women—25.2 percent). The differences
in the prevalence rate of skin-test reactivity to at least one
allergen by age, race, and sex are shown in figures 3 and
4. Figure 3 displays the percent of white persons who reacted
to at least one allergen by age and sex. Reactivity peaked
in the 18-24 years of age group for both white males and
white females. The peak reactivities were 32.0 percent for
white males and 24.3 percent for white females. Figure 4
displays the percent of black persons who reacted to at least
one allergen by age and sex. Some point estimates, especially
over age 34 years, are unstable because of small sample

sizes, but the results are presented to show in general that

changes in reactivity with age appeared to be similar in black
and white persons. Reactivity peaked in the 18-24 years of
age group for black males and in the 12-17 years of age
group for black females. The peak reactivities were 39.5
percent for black males and 32.7 percent for black females.

On closer examination of tables 1-30, it is readily apparent
that skin-test reactivity for each individual allergen differed
in a similar manner with age. Peak reactivity was in the
1224 years of age group for all of the allergens.
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Figure 3. Overall skin-test reactivity by age and sex for white persons: United States, 1976-80
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Figure 4. Skin-test reactivity by age and sex for black persons: United States, 1976-80

Pollination location and season

Not all the allergens tested in this survey are uniformly
distributed throughout the United States. Likewise, not all
allergens are present throughout the year in their respective
geographic domains. Thus, the geographic location or season
of the year in which the skin tests were performed could
possibly affect the prevalence of reactivity to certain allergens.
Therefore, the effects of geographic location and season on
skin-test reactivity were further explored for the appropriate
allergens.

The skin-test data from three pollen allergens (giant and
short ragweed, oak, and Bermuda grass) were analyzed to
determine the effects of intensity of pollen exposure on cutane-
ous reactivity. These allergens were chosen because they have
different geographic distribution®2>® and pollen intensities’*
in the United States.

The percent positive was compared between the high-pol-
len areas and the low-pollen areas for each antigen shown

in table G. Only for ragweed did regionality appear to be
important (13.3 percent in high-pollen areas versus 7.2 percent
in low-pollen areas, p<0.001). The prevalence rates for skin-
test reactivity were essentially identical between high- and
low-pollen areas for oak and Bermuda grass.

Regarding seasonality, the skin-test data from two pollen
allergens that have well-recognized pollen seasons were
examined. The allergens and their pollination seasons are
giant and short ragweed—August through October and oak—
April through June. The analyses were carried out on data
collected only within the high-pollen areas for the respective
pollens to eliminate the potential for geographic confounding
(table H). No statistically significant seasonal variation was
noted. However, for both allergens the percent reacting was
increased in the out season, with ragweed reaching marginal
significance (11.6 percent in season versus 14.3 percent out
of season, p=0.06).
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Table G. Percent of positive skin-test reactions for persons ages 6-74 years
by allergen and pollen area; with standard errors and p values:
United States, 1976-80

TableJ. Percent of positive skin-test reactions for persons ages 6-74 years by
allergen, geographic region, and pollen season; with standard errors:
United States, 1976-80

Allergen and Percent Standard
pollen area positive’? error value®
Giant and
short ragweed
High-pollen area:
Northeast and
Midwest...................... 133 0.66
Low-pollen area:
SouthandWest................ 7.2 0.93 < 0.001
Oak
High-pollen area:
Northeast, Midwest,
andSouth..................... 486 0.46
Low-polien area:
West.........coiiininiinat, 5.0 0.48 0.50
Bermuda grass
High-pollen area;
South.....oovvnvviiinennnnn, 3.1 0.71
Low-pollen area:
Midwest..............oontn 33 0.64 0.85

1Mean diameter of the erythema reaction greater than or equal to 10.5 millimeters.
2 Age-adjusted to U.S. population, March 1, 1978.
3 High pollen area versus low pollen area.

Table H. Percent of positive skin-test reactions for persons ages 6-74 years by
allergen, geographic region, and pollen season; with standard errors and p
values: United States, 1976-80

Allergen,
geographic region, Percent Standard P
and pollen season positive’? error value®
Giant and short ragweed,
Northeast and
Midwest only
In season:
Aug.15-0ct.15.............. 11.6 0.93
Out of season:
Oct.16-Aug.14.............. 143 0.90 0.06
Oak, Northeast,
Midwest, and South
In season:
Apr.15-dune7............... 4.5 1.12
Out of season:
JuneB8-Apr14............... 46 0.51 0.90

;Mean diameter of the erythema reaction greater than or equal to 10.5 millimeters,
Age-adjusted to U.S. population, March 1, 1978,
in season versus out of season.

These findings suggest that the change in the skin-test
reaction may come after the pollen season. To investigate
this further, the out season was divided into two parts (ta-
ble J). The first part covered a period of time immediately
following and of the same duration as the pollen season;
the second part encompassed the remaining time in the out
season. It appears that reactivity in the out season was highest
in the period immediately following the pollen season. How-
ever, none of the differences reached statistical significance.
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Allergen,
geographic region, Percent Standard
and pollen season positive™? error
Giant and short ragweed,
Northeast and
Midwest only
In season:
Aug.15-0ct.15. .. .. cooiriii e 116 0.93
Out of season:
Dot 16-Jan.15. . ..ovvviieirenieinnen 16.4 2.60
Jan.16-Aug. 14, ... ..o 13.3 091
Oak, Northeast, Midwest,
and South only
In season:
Apr15-June7......coviiiiiiaiiiiiana, 4.5 1.12
Out of season:
JuneB-Sept.15.......... .ot 5.5 0.68
Sept.16-Apr.14 ... ....oiiiiiiiiin 4.1 0.76

TMean diameter of the erythema reaction greater than or equal to 10.5 millimeters.
2pge-adjusted to U.S. population, March 1, 1978.

Sex and race comparisons

Differences in skin-test reactivity by sex and race were
examined and the results reported in table K. The results
of the statistical testing done among the various subgroups
are reported in table L. Given the changes in reactivity with
age, the sex- and race-specific analyses were controlled for
age. When examining ragweed, one must also control for
region of the country in addition to age. The prevalence rate
of skin-test reactivity to at least one allergen was higher in
males as compared with females (22.2 percent versus 18.4
percent, p<<0.001). (See figure 5.) When the difference in
reactivity by sex was stratified by race, white males had
a higher prevalence rate than white females (21.6 percent
versus 17.5 percent, p<<0.001—figure 6), but the prevalence
rate in black males and females was approximately equivalent
(23.2 percent versus 23.3 percent—figure 6). Examining indi-
vidual allergens for all races, data showed that males had
higher rates of reactivity than females for house dust, alter-
naria, ragweed, oak, rye grass, and Bermuda grass. The abso-
lute increases ranged from 0.7 percent to 3.3 percent. Among
white persons, males had higher rates of reactivity than females
for house dust, ragweed, oak, rye grass, and Bermuda grass.
The absolute increases ranged from 1 percent to 3.5 percent,
p<0.05. Among black persons, females had a higher rate
of reactivity than males for dog allergen (absolute increase=1.8
percent; p=0.04).

Differences in skin-test reactivity by race were examined.
The prevalence rate of reactivity to at least one allergen was
higher in black persons as compared with white persons for
both sexes combined, but the difference was not statistically
significant (23.2 percent versus 19.5 percent). Looking at
the individual allergens by sex, data showed that black females
had a higher rate of reactivity as compared with white females
(23.3 percent versus 17.5 percent, p=0.03). Among males,
the rate of reactivity was higher in black persons as compared



Table K. Age-adjusted prevalence rates of skin-test reactivity for persons ages 6-74 years by selected allergens, sex, and race; with standard errors:

United States, 1976-80

Race and Percent Standard Percent Standard Percent Standard
selected allergen positive™? error positive’? error positive'? error

All races®
Altallergens®..................... 202 0.83 222 1.08 18.4 0.87
Housedust...........ccoovei.... 6.2 0.62 6.8 0.81 56 0.64
Alternaria. .....oovveiieiiinnna., 36 0.26 41 0.38 3.2 0.92
{07 R 23 0.26 22 0.30 25 0.27
DOg ettt e 23 0.25 23 0.30 23 0.25
Ragwsed® ... .ovvviieecnennnnnnns 10.1 0.57 116 0.70 87 0.56
[0 7 1 4.7 0.36 54 0.44 4.1 0.38
Ryegrass. .....covevmeneennrennnn 10.2 0.56 119 0.68 8.6 0.62
Bermudagrass..............c..... 44 0.42 48 0.47 4.1 0.45

White
Allallergens®. .....ovvviinininnnn. 19.5 0.80 216 1.01 175 0.79
Housedust........c.covvevnannn 5.9 0.58 6.5 0.65 5.4 0.62
Alternaria. .....coociieiiiinia.. 36 0.27 39 0.41 3.2 0.32
[0 P 23 0.27 2.1 0.31 24 0.28
[« [ 22 0.24 23 0.29 20 0.22
Ragweed® ...........cooiiiiinnt. 96 0.51 114 0.64 79 0.48
Oak . ovvviiiiiieireeiien e 45 0.33 5.3 0.43 38 0.35
Ryegrass.........ooovvvinnnneeess 10.0 0.54 1.7 0.67 83 0.57
Bermudagrass.........cveenenann 4.3 0.44 4.8 0.50 38 0.44
Black
Allallergens*. .......covvvenennn. 23.2 252 23.2 3.10 233 284
Housedust...................... 7.0 1.76 76 234 6.5 1.50
Altemaria.........coveeeneinn... 36 0.46 43 0.95 29 0.64
L0 A 23 0.50 21 0.72 27 0.56
17 o T 27 0.78 17 0.80 35 0.94
Ragweed’ ........coviviinnnent. 13.0 217 125 256 135 2.23
[0 1 55 1.14 55 1.46 55 1.25
Ryegrass........ccovvveinennnnnn 10.4 1.39 115 1.73 9.5 1.62
Bermudagrass........ccccveein.. 48 0.82 4.1 1.04 55 1.06
1 Age-adjusted to U.S. population, March 1, 1978.
Mean diameter of the erythema reaction greater than or equal to 10.5 millimeters.
3includes data for races not shown separately.
4Reaction to at least one of the allergens.
5Age and reglon adjusted.
Table L. p values of two-sided t-tests by selected allergens, sex, and race for persons ages 6-74 years: United States, 1976-80
Male versus female White versus black persons

Allergen All races’ White Black Both sexes Male Female
Alallergens®..........ccvunnnns < 0.001 < 0.001 0.98 0.14 0.58 0.03
Housedust..........covveeennn. 0.04 0.03 0.48 0.51 0.58 0.47
Alternaria........ccoeviienenae, 0.05 0.16 0.32 0.92 0.70 0.63
(07 | 0.15 0.42 043 0.92 0.88 0.66
[ o TR 0.85 0.25 0.04 0.50 0.48 0.15
Ragweed ............coevnnnnn < 0.001 < 0.001 0.58 0.10 0.63 0.009
L - 0.003 0.001 0.96 0.40 0.86 0.21
Ryegrass..........ccoviinnunn 0.001 < 0.001 0.30 0.77 0.88 0.48
Bermudagrass.................. 0.05 0.009 0.28 0.53 0.47 0.15

Tincludes data for races not shown separately.
Reaction to at least one of the allergens.
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NOTE: A positive reaction is a mean erythema diameter of greater than or equal to
10.5 millimeters resulting from at least one skin test.

Figure 5. Age-adjusted skin-test reactivity by sex for persons ages 6--74
years: United States, 1976—80

with white persons, but it did not reach statistical significance
(23.2 percent versus 21.6 percent, p=0.52). Data for the
individual allergens showed that black persons had a tendency
to have higher rates of reactivity than white persons, but
none of the differences reached statistical significance except
for black females as compared with white females for ragweed
(13.5 percent versus 7.9 percent).

Socioeconomic status (SES)

The age-adjusted differences in skin-test reactivity be-
tween people living below poverty level and those living
at or above poverty level are shown in table M. Overall
reactivity was greater in persons living at or above the poverty
level (21.0 percent versus 15.8 percent, p<0.001). Data for
the individual allergens revealed that higher rates of reactivity
existed for people living at or above the poverty level for
alternaria, ragweed, oak, rye grass, and Bermuda grass. The
absolute increases ranged from 1.3 percent to 3.7 percent.

The relationship between poverty and skin-test reactivity
was further investigated by examining a more detailed income
distribution and the effects of education. The prevalence rate
for reactivity to at least one allergen increased from 15.3
percent with $0-5,999 income to 24.7 percent with $20,000
or more (table N). Controlling for age, there is a statistically
significant positive relationship between reactivity and income.

20 -

10 =

Percent positive

Female Male

Both sexes

White persons

Both sexes

Female Male

Black persons

NOTE: A positive reaction is a mean erythema diameter of greater than or equal to 10.5 millimeters resulting from at least one skin test.

Figure 6. Age-adjusted skin-test reactivity by race and sex: United States, 197680
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Table M.  Skin-test reactivity for persons ages 6-74 years by poverty level and selected allergens; with standard errors and p values: United States, 1976-80

Below poverty level At or above poverty leve!
Percent Standard Percent Standard P

Allergen positive? error positivel? error value
Allallergens®. ..........coiiiiuiin... 15.8 1.51 21.0 0.85 < 0.001
Housedust ...........c.c.oiiiiia... 5.3 0.95 6.3 0.65 0.12
Alternana. .......cooiiiiiiii i 19 0.35 4.0 0.30 < 0.001
Cat. i e 18 0.44 24 0.28 0.18
DOg v e 25 0.56 23 0.25 0.82
Ragweed* .................cciiall. 7.2 0.95 10.6 0.59 < 0,001
Oak o e 36 0.61 49 0.37 0.04
Ryegrass.......oovveenereinninaanan 7.1 0.72 10.8 063 < 0.001
Bermudagrass .....coovviieniennannn. 28 0.43 48 0.49 0.002

1Age-ad,usted to U.S. poputation, March 1, 1978.

2Mean diameter of the erythema reaction greater than or equal to 10.5 millimeters.
3React|on to at least one of the allergens.

Age and region adjusted.

Table N. Skin-test reactivity for persons ages 6-74 years by family income
level; with standard errors: United States, 1976-80

Family Percent Standard
income level positive'? error
$0-85,999 . ... e 16.3 1.36
$6,000-99,999. . ... ... 17.9 1.14
$10,000-819,999. .. ...t 19.6 097
$20,0000FMOrE. ..o vveeereirennncnnnnnras 24.7 0.97

1Age-ad|usted to U.S. population, March 1, 1978.
2Mean diameter of the erythema reaction greater than or equal to 10.5 millimeters to at least
one allergen.

Table O. Skin-test reactivity for persons ages 6-74 years by education level;
with standard emors: United States, 1976-80

Percent Standard
Education level' positive®? error
0-BYears ...ttt e, 13.0 1.33
Lo b 1 179 0.96
13YearsOrmore ... ....viveiiiiinineenens 25.5 1.07

TNumber of years attended by head of household for sample persons 19 years of age and
under Number of years attended by sample persons 20 years of age or over.
Agead;usted to the U.S. population, March 1, 1978,
3Mean diameter of the erythema reaction greater than or equal to 10.5 millimeters to at least
one allergen.

Next, the effects of education on overall skin-test reactivity
were examined (table O). Education level was defined in
one of two ways depending on the age of the sample person.
If the sample person was under 20 years of age, the education
level of the head of the household was used. If the sample
person was 20 years of age or over, the individual’s education
level was used. The prevalence rate for reactivity to at least

. one allergen increased with increasing education level (13.0

percent with 0-8 years of education to 25.5 percent with
at least some college). Controlling for age, there is a statisti-
cally significant positive relationship between reactivity and
educational level. The effects of income and education re-
mained constant in males and females.

Residency

Urban or rural differences in skin-test reactivity are
explored in table P. Higher rates of reactivity were noted
in urban areas for all aliergens. Overall reactivity was greater
in the urban areas versus the rural areas (22.0 percent versus
16.5 percent, p<0.001). For the individual allergens, higher
rates of reactivity occurred in urban dwellers for alternaria,
cat, dog, ragweed, oak, and rye grass. The absolute increases
ranged from 0.7 percent to 3.2 percent.

The increase in reactivity in urban areas was investigated
further by subdividing residency into four parts: standard met-
ropolitan statistical area (SMSA)—central city, SMSA—not cen-
tral city, not SMSA-not rural, and not SMSA-rural (ta-
ble Q). To control for race and income effects, this analysis
was limited to white persons above the poverty level. Reactiv-
ity remained higher in the SMSA (21.1 percent and 23.5
percent) than outside SMSA areas (17.6 percent and 15.6
percent). The difference between areas in the central city
and not in the central city within SMSA was not statistically
significant. However, results suggest that the higher rates
of reactivity in urban areas appear to lie outside of the central

city.
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Table P.  Skin-test reactivity for persons ages 6-74 years by selected allergens and urban or rural residence; with standard errors and p values: United States, 1976-80

Urban Rural
Percent Standard Percent Standard P

Selected allergen positive™? error positive’? error value
Allallergens®. .. .................... 220 1.08 165 112 < 0.001
Housedust........................ 6.5 0.84 54 0.73 0.27
Alternaria ........... oo, 41 0.31 25 0.35 < 0.001
Cat. .o e 25 0.32 1.8 0.29 0.05
DOg . e 26 0.33 16 0.26 0.01
Ragweed®................ccoouni. 108 0.79 85 0.72 0.02
OaK ..o et 5.1 0.46 39 0.42 0.05
Ryegrass ......cooviveiinnnnennnn. 1.2 0.74 8.0 0.65 < 0.001
Bermudagrass..................o00 4.7 0.51 3.9 0.49 0.18

1Age—adjusted to U.S. population, March 1, 1978.

2Mean diameter of the erythema reaction greater than or equal to 10.5 millimeters.
3Reaction to at least one of the allergens.

4 Age and reglon ad]usted.

Table Q. Skin-test reactivity for white persons ages 6-74 years who are
above the poverty level by place of residence; with standard errors:
United States, 1976-80

Place of Percent Standard
residence positive™? error
SMSA
Centraleity. . ......covvunninn. 21.1 1.74
Notcentralelty................. 235 1.18
Not SMSA
Notrural . .......oovvinannn... 17.6 1.46
Rural........oovviiiinienn, 15.6 1.43

1 Age-adjusted to U.S. population, March 1, 1978.
2Mean diameter of the erythema reaction greater than or equal to 10.5 miilimeters.

NOTE: SMSA = Standard metropolitan statistical area.

Geographic region

Reactivity to at least one allergen by geographic region
of the country is examined in table R. The Northeast was
consistently the highest area of reactivity (25.4 percent); the
South was the lowest (14.2 percent); and the Midwest (20.6
percent) and West (20.6 percent) were in an intermediate
position. The rates of overall reactivity by region were rerun
excluding ragweed. This approach was used to determine
if the difference seen could be explained by the geographic
distribution of ragweed—an important factor in ragweed’s
reactivity. The removal of ragweed had little effect on the
results other than that of lowering the rate of reactivity. The
geographic ranking of reactivity remained unchanged if only
the indoor allergens (house dust, cat, and dog) or only the
outdoor allergens (alternaria, ragweed, oak, rye grass, and
Bermuda grass) were examined. It was previously noted that
for four allergens (house dust, dog, oak, and Bermuda grass)
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Table R. Skin-test reactivity for persons ages 6-74 years by allergen group and
geographic region; with standard errors: United States, 1976-80

Allergen group Percent Standard
and geographic region positive’? error
All allergens
Northeast...............ouvus 25.4 147
Midwest...........ooviiiinen 20.6 1.87
Wast. . .ooiiiieie i 206 1.10
South...... e, 14.2 240
Indoor allergens®
Northeast. ...............o0ns 10.1 1.47
Midwest..............ovennn 8.1 1.21
West...oooovviiiiiiiiininn, 6.5 0.90
South......oovviiiinneinnnn 6.0 1.65
Outdoor allergens*

Northeast..................... 222 1.32
Midwest. ............ ...l 17.4 1.47
West..ooiiriieiiiiiiiieis 18.7 1.26
South......covevneini i, 121 2.06

1 Age-adjusted to the U.S. population, March 1, 1978.

2Mean diameter of the erythema reaction greater than or equal to 10.5 millimeters to at least
one allergen.

3Hcuse dust, cat, dog.

4 Alternarla, ragweed, oak, rye grass, Bermuda grass.

there was a difference in reactivity between the two types
of allergens (based on manufacture) used in this study. Also,
the use of the allergens was not uniform in all four regions
(see appendix II for more detail). To examine the possibility
that the interregional differences were due all or in part to
differential allergen use, the four allergens in which there
was a difference in reactivity were excluded and the regional
analyses were rerun. The regional differences remained the
same.



Discussion

The overall prevalence of skin reactivity to one or more
of the eight allergens in this study is 20.2 percent. This
is a conservative estimate of the prevalence of immediate
hypersensitivity for a number of reasons. A conservative cutoff
point was used to define a positive reaction. Also, approxi-
mately 11.3 percent of the eligible sample persons in NHANES
II did not receive all eight allergen skin tests and histamine
for a variety of reasons, such as a past history of allergies,
a history of previous allergy shots, use of allergy medication,
and patient refusal. These nontested individuals reported a
higher rate of asthma, hayfever, and other allergies than the
skin-tested individuals (table V). Thus, it is likely that the
exclusion of these individuals from our survey decreased the
rates of reactivity found. The loss of the nontested individuals
did not introduce any significant amount of bias when making
subgroup analyses as it was spread fairly evenly over all
age, race, sex, urban or rural, and poverty level groups.

Prevalence rates for reactivity reported in the literature
can be divided into two groups according to whether the

Table S. Skin-test studies of community samples or nonallergic populations

population studied was or was not allergic. Studies completed
on a wide variety of populations consisting of either random
samples of communities or nonallergic persons are summarized
in table S.%:°>%* A wide range of prevalence rates of skin-test
reactivity has been reported (5 percent to 64 percent). Studies
conducted on allergic populations are summarized in ta-
ble T.5-26:57.59.60.62.65 The range of prevalence estimates is
similar (27.1 percent to 87 percent), but the estimated rates
of reactivity are higher. In both allergic and nonallergic popula-
tions, the rates of reactivity reported in international studies
are higher than those reported in domestic studies. This in-
crease in reported reactivity may be due to a variety of reasons,
such as differences in allergens used, varying criteria for
positivity, or true differences in reactivity. Our overall preva-
lence rate of 20.2 percent is approximately equal to the approxi-
mate mean value found in table S for domestic studies on
nonallergic populations.

The reactivity of the U.S. population to the allergenic
extracts tested was highest to pollens—16.5 percent, followed

Author Years Number of Type of Percent
of study Location Subjects of age extracts test positive
Domestic studies
Curman' . ....covviininnnn, Boston 100 nonallergic 16-60 + 9 scratch 5.0
Hagy? «.vevriieniiiininnn. Providence 765 nonallergic 16-20 15 scratch 174
Lindblad®.................. Pittsburgh 100 nonallergic 16-81 5 intradermal 4240
Freidhoff® ................. Baltimore 115 random subjects 18-85 7 prick 243
from Industrial plant
Barbee®.............iaul Tucson 3102 community sample 3-75+ 5 prick 34.0
International studies
Bandele’ ...........c...... Nigeria 100 nonallergic 10-60 22 not stated 10.0
Tant . Singapore 50 nonallergic 10-73 21 prick 12.0
Haahtela? ................. Finland 708 sample of 15-17 16 prick 49.0
9th graders
Herxheimer'® .............. London 100 nonallergic 5-75 12 prick 50.0
Haahtela................. Finland 295 nonallergic 18-19 16 prick 50.0
army conscripts
Cserhati'................. Hungary 300 nonallergic 2-16 20 prick 64.0

1See reference 55 at end of text.
25ee reference 8 at end of text.
3See reference 56 at end of text.
4Results from 1:10 concentration.
5Sea refersnce 57 at end of text.
8See reference 58 at end of text.
7See reference 59 at end of text.
BSae reference 60 at end of text.
9Sge reference 61 at end of text.
105e reference 62 at end of text.
"1See reference 63 at end of text.
12586 reference 64 at end of text.

19



by house dust—6.2 percent, animal allergens-—3.8 per-
cent, and mold—3.6 percent. Other studies have report-
ed differing percents of reactors and/or different orders of
relative reactivity to some of the allergens tested in
NHANES II.56-58:61.63-66 However, comparison of skin-test
results between different studies must take into account the
number and type of allergenic extracts used for testing, the
method of test administration, the criteria for test positivity,
the demographic and atopic characteristics of the populations
tested, and the locales in which the testing was carried out.

The potency and composition of the allergenic extracts
used to detect immediate hypersensitivity are critical determin-
ants of the presence and degree of cutaneous reactivity to
those extracts in allergic persons.®’72 In the estimate of preva-
lences in NHANES II the effect resulting from the putative
differences in allergenic potency and composition was deter-
mined by testing two batteries of allergens, manufactured
by two different methods and obtained from different manufac-
turers (see appendix II). In the dual-use stands, where the
two batteries of allergen extracts were applied by the same
examiners to subsamples in the same locale, the absolute
differences in estimated reactivity did not exceed 5 percent
(table XII). The small observed differences in reactivity dem-
onstrated that variations in potency between the two allergen
batteries had relatively small effects on the prevalence esti-
mates of the NHANES II study. Until standardized extracts
are employed for large scale screening by standardized
methods, the NHANES 1I prevalence estimates reflect the
largest experience in estimating immediate cutaneous hyper-
sensitivity in U.S. population; and these estimates have been
shown to be relatively robust, in spite of differences
in manufacture of the allergenic extracts used. The marked
discrepancies between the prevalence estimates in NHANES
II and many of the studies reported in table S thus may
be attributable more to differences in skin-test technique and

Table T. Skin-test studies of allergic populations

criteria for skin-test positivity rather than to differences in
potency of the allergens used.

A positive relationship was found between the number
of positive skin tests and the size of the histamine reaction.
However, no significant association was found between aller-
gic-reaction size and histamine-reaction size. This suggests
that multiple positive allergy skin tests are required to influence
histamine-reaction size. In prior studies,?®74 researchers ob-
served no association between histamine and allergen reactiv-
ity, suggesting that before acceptance of a causal association
between histamine and allergen skin reactivity, local skin
interactions due to proximity and intensity of positive allergen
and histamine skin reactions’>*’® will need to be explored
further.

The total number of positive skin tests appears to be
associated with the degree of immune responsiveness, because
a positive relationship was found between the number of posi-
tive skin tests and the intensity of the allergic response. Allergic
persons with multiple positive allergen skin tests and/or larger
skin reactions tend to have higher total and specific IgE
levels.2 This suggests that the association of allergen reaction
size and multiple allergen reactivity may indicate immunologi-
cal hyperresponsivity, as indicated by IgE, in this subset of
the population. In contrast, no significant association exists
between histamine skin-reaction size and total IgE in skin-test
positive allergic patients.?*

The use of positive and negative control skin-test solutions
demonstrated that cutaneous reactivity was specifically related
to the allergen, because the response to the diluent was uni-
formly less than 2 percent except for one examiner who re-
ported 2.2 percent reactivity (table VI). Similarly, the preva-
lence rate of 91 percent of cutaneous reactivity to 1.0 mg/mL
histamine base demonstrated cutaneous responsiveness to one
inflammatory mediator of the immediate hypersensitivity reac-
tion (histamine) in most patients, indicating end-organ

Author Years Number of Type of Percent
of study Location Subjects of age extracts test positive
Domestic studies
Freidhoff'. ................ Baltimore 262 reporting allergies 18-55 7 prick 55.0
Hagy?. ...oooiveiiiinnnn, Providence 478 reporting allergies 16-20 15 scratch %53.9
“26.7
International studies

Bandele® ................. Nigeria 221 asthmatics 10-60 22 not stated 67.0
Tan® Singapore 138 asthmatics 10-73 21 prick 69.0
Hendrick?. .. ......coeent. lL.ondon 656 asthmatics < 10-30+ 22 prick 840
Haahtela®. ................ Finland 292 reporting allergies 15-17 16 prick 1387.0
83.0
169.0
Herxheimer'?. .. ........... London 300 with respiratory allergies 5-75 12 prick 95.0

1See reference 57 at end of text.
2g56g reference 8 at end of text.
3 Asthma, hayfever, andlor nonseasonal allergic rhinitis.
40ther allergies.
5See reference 59 at end of text.
8see reference 60 at end of text.
7See reference 65 at end of text.
83ee reference 26 at end of text.
9Asthmatics.

10 Atiergic rhinitis.

1 Atopic dermatitis.

125ee reference 62 at end of text.
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responsiveness to this mediator. The optimal concentration
of histamine base to be used as a positive control for prick
testing is still in question*? and differs between the United
States>2 and Europe.”” In this regard, NHANES II data relevant
to the size of the cutaneous reaction to 1.0 mg/mL histamine
base, as reported in table XI, can serve as reference values
for histamine skin testing.

Because development of immediate hypersensitivity fol-
lows allergen exposure, the prevalence of immediate hypersen-
sitivity to selected pollen allergens was evaluated with respect
to the geographic distribution of the appropriate plants.>> In
all instances, the regions of “dense” and “sparse” pollen expo-
sure are relative, because the plants were not entirely absent
in any region.>* Only ragweed had increased reactivity in
areas reported to have high plant density.

Despite the reported differences in the geographic distribu-
tion and density of oak trees and Bermuda grass, no differences
in the prevalence of skin reactivity to oak and Bermuda grass
pollens were found in these regions. This lack of geographic
variation in cutaneous reactivity parallels the airborne pollen
data for grasses and oak. Similar peak levels of airborne
grass and oak pollen have been found in regions with high
and low densities of these plants.>* However, a caution in
interpreting pollen counts needs to be stresséd. Grass pollen
counts reflect all grasses—not just Bermuda grass, and oak
pollen counts include data on all species of oak. Thus, regional
differences among the species of these plants will be obscured
by the pollen counts. In addition, Bermuda grass cross-reacts
to some degree with other grasses. Thus, Bermuda grass may
contain sufficient allergenic components that cross-react with
other grasses’® to obscure regional differences in the prevalence
of Bermuda grass specific allergens. There is little previous
study of regional differences in skin-test reactivity to a specific
plant among areas with high- and low-pollen densities. Inves-
tigators in Sweden have found small differences in skin reactiv-
ity to selected tree allergens concordant with the density of
the respective tree pollen sources.”

The effect of seasonality on prevalence of skin reactivity
was examined because boosts in allergen-specific IgE and
skin reactivity have been noted in allergic patients following
natural exposure to the allergen.®%-8! Oak and ragweed, which
have relatively well-defined se'asons,54 were selected for
evaluating the effect of season of the year on the prevalence
estimates. In neither instance was a statistically significant
increase in the prevalence of reactivity noted during the season
of exposure (table H). However, for both allergens, a small
but statistically insignificant increase was noted in the period
of time immediately following the pollen season (table J).
This suggests a slight booster effect in skin-test reactivity
that lags behind the pollen season, consistent with the im-
munological observations. %

Despite methodologic problems in comparing prevalence
estimates of skin reactivity to specific allergens with other
epidemiologic studies, the effects of age, race, and sex on
prevalence of cutaneous immediate hypersensitivity should
be more comparable because they reflect internal comparisons
from the same study.

Age had an important influence on immediate hypersen-

sitivity reactions. In general, the 12-24-year-old age group
demonstrated peak reactivity to all allergens used in this study.
Both the younger and older age groups were less reactive
to the allergens tested. Diminished end-organ responsiveness
to inflammatory mediators is one contributory mechanism in
the decreased prevalence and degree of allergen skin-test reac-
tivity in older individuals because there is age-associated loss
of vascular bed, 50 percent reduction of mast cells, 35 percent
reduction of venular cross-sections, and a reduction in his-
tamine release observed in the skin of old adults.®? The overall
effect of age on allergen reactivity (greater than 10 percent
absolute difference in prevalence at the extremes of age) is
not explained solely by the inability of the skin to respond
to histamine, because there is little or no decrease in the
prevalence of reactivity to histamine with age until after age
55 (table XII), whereas the prevalence of allergen reactivity
peaks in the second and third decades of life.

Another explanation for the effect of age on reactivity
may be a link between immediate hypersensitivity and survival.
In recent studies researchers reported a positive association
between IgE levels and cardiovascular disease in men after
adjusting for smoking, fasting glucose, blood pressure, and
cholesterol.®3 In contrast, Vena et al. reported an inverse
association between the reported history of allergic diseases
and cancer.3* However, no scientists have studied the question
of survival as related to the presence of immediate
hypersensitivity.

Several other studies have reported decreased prevalence
of skin reactivity with age.5%-85:8% Peak skin-test reactivity
previously has been reported to be highest in the 15-30-year-
old age group,3” 20-34-year-old age group,® the first half
of the third decade,’® and in people under the age of 40
years.5’

Age changes seen in skin-test reactivity parallel the
changes seen in IgE levels. The highest total IgE levels are
noted in males 6-24 years of age and in females 6-14 years
of age with a gradual fall off thereafter. ®® Similarly, the highest
allergen specific IgE levels are found between 12 and 20
years of age.® The increase in IgE antibody levels during
these years may reflect the higher proliferative capacity and
number of clonable T and B cells seen in people 24-35 years
of age, declining in later years.%?

Consistent sex differences in prevalence of skin reactivity
were also noted in NHANES II. Males demonstrated a higher
prevalence of reactivity than females (22.2 percent versus
18.4 percent, p<<0.05). However, females had higher rates
of reactivity to 1 mg/mL histamine than males (92 percent
versus 89.9 percent, p<<0.05). Thus, the lower reactivity in
females does not appear to be due to decreased end-organ
reactivity to histamine. Researchers have also reported, in
other studies, the tendency for males to have larger skin
reactions at lower>® or equal®' concentrations of allergen or
to have significantly more positive skin tests or a higher
rate of reactivity to the allergens tested than females have. 5!+

The male predominance in allergen skin-test reactivity
is in keeping with the higher levels of total IgE®%%" and
earlier manifestations of allergic syndromes in males, with
females not equaling the prevalences of males until the third
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or fourth decade of life.®'* When tables 1-30 are examined
for sex differences by age, females do not equal males in
skin-test reactivity until approximately 45 years of age. Inter-
estingly, cat and dog were the only allergens in which males
and females of all races did not have a statistically significant
difference in reactivity. This discrepancy in reactivity may
be related to the higher frequency and intensity of domestic
pet exposures for females to cat allergens,’ which partially
cross-react with dog allergens.’® Because house dust may
contain many allergens other than cat and dog allergens, such
as dust mite and cockroach,”” which were not included in
the battery of skin-test allergens, the higher prevalence of
reactivity to house dust among males is not inconsistent with
the higher reactivity to cat and dog allergens among females.

No statistically significant differences were found in al-
lergen skin-test reactivity by race, although black persons
demonstrated a consistently higher rate of allergic skin reactiv-
ity than white persons. These findings are consistent with
the observed higher total IgE levels in the U.S. black popula-
tion versus the U.S. white population.®® This higher reactivity
to allergens in black persons was discordant with the lower
degree of skin reactivity to histamine observed in black per-
sons. If the lower rates of histamine reactivity in the black
population represent an underreading of the skin-test reactions
secondary to skin color, then the increased rates of allergen
skin reactivity noted in the black population may be very
conservative estimates of much higher prevalence rates of
immediate hypersensitivity. Another explanation for the dis-
cordance between allergen and skin reactivity may be end-
organ unresponsiveness to histamine (one of many inflamma-
tory mediators released in the allergic reaction) in black persons.

Few researchers have compared racial differences in skin-
test reactivity in the United States. Lindblad and others®®
found no difference between the races. Freidhoff and others®’
found black persons more reactive than white persons, but
the difference reached significance (p =.046) only in women
reporting allergies.

Socioeconomic factors were correlated with skin-test reac-
tivity. Overall reactivity is greater in persons living at or
above the poverty index than in those below the poverty
index (21.0 percent versus 15.8 percent, p<<0.05). Further
analysis found overall reactivity increased as education level
or family income increased.

Barbee et al.*® found increasing skin-test reactivity with
increasing income levels. Linna® found statistically significant
increases in reactivity in white-collar children as compared
with blue-collar children for grass pollens (in urban dwellers)
and tree pollens (in urban and rural dwellers), but also a
statistically significant increase in reactivity in blue-collar chil-
dren for house dust. Reactivity to house dust mite also was
found to be associated positively with family size, regardless
of income. No controlling for family size was attempted in
the Linna analyses. Thus, it is unclear whether the increase
in reactivity in blue-collar children is due to larger family
sizes.

Urban dwellers were more reactive than rural dwellers
(22.0 percent versus 16.5 percent, p<<0.001). The relationship
between location of residency and reactivity was further
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analyzed by subdividing location into 4 parts: SMS A—central
city, SMSA—mnot central city, not SMSA—not rural, and
not SMSA—rural. After controlling for race and income,
it appears that the urban hyperreactivity may be located outside
of the central city. This suggests that factors in the urban
environment, especially outside the central city, may potentiate
immunologic (IgE) reactivity to aeroallergens.

Linna®® found reactivity to tree pollens increased in urban
blue-collar dwellers versus rural dwellers (p<<0.0001) and
house dust mite reactivity more common in rural blue-collar
versus urban dwellers (»p<<0.05). Again, family size was not
controlled for in the house-dust comparison. No differences
in skin reactivity were found between white-collar workers
in urban versus rural settings. Rhyne as quoted by Smith
et al.’® reported significantly less skin reactivity to ragweed
(8.3 percent) and grass (6.7 percent) in rural children than
in urban children (15.3 percent and 9.9 percent, respectively).
Similarly, comparative studies of rural and urban populations
suggest “the same or lower incidence” for rural populations.'®
The cause for this increased prevalence of reactivity in urban
populations is not apparent, but may be related to pollutants
in the urban environment, urban clustering of families with
positive allergic histories, or cultural differences between urban
and rural groups that may have an effect on the development
of immediate hypersensitivity.

Increasing socioeconomic status (SES) levels as demon-
strated by increasing income or education appear to be as-
sociated with increasing tendencies to develop cutaneous im-
mediate hypersensitivity. Controlling for urbanization will not
erase the effect of income or education on skin-test reactivity.
Nor will control of income or education erase the effect of
urbanization. This leads one to postulate that the development
of cutaneous hypersensitivity may be depéndent upon life
styles involved in higher SES urbanized environments. It has
been noted in animals and humans that exposure to an antigen
early in life will promote the development of tolerance to
this antigen.!°19% It is possible that by growing up in an
upper SES urbanized environment, exposure to the aero-
allergens used for testing is reduced and tolerance is not
developed as it would be in a lower SES environment. On
the other hand, there may be some environmental factor that
is associated with the upper SES lifestyle that makes people
more susceptible to the development of hypersensitivity.
Further research is needed to answer these questions.

Overall reactivity was examined according to geographic
region. The Northeast had the most reactors, with the South
containing the lowest number and the West and Midwest
being in the middle. These differences could not be explained
by the differential reactivity by region to ragweed. Controlling
for urbanization, education, and income also could not explain
the observed differences. One speculatijon as to the explanation
for the observed differences in reactivity, at least for the
outdoor aeroallergens, may be the prevailing winds in the
continental United States during the year.!®® The 10-year
(1951-60) mean surface wind direction in the United States
for the spring (April), summer (July), and fall (October) was
such that the prevailing winds in the Northeast were either
from the South or the West; whereas in the South the prevailing



winds were from the Guif of Mexico or the Atlantic Ocean.
Thus, an individual in the Northeast would be exposed to
heavier and more persistent aeroallergen loads secondary to
pollens carried into the the Northeast from the West and
South by the prevailing winds. In the South, on the other
hand, an individual would be exposed to a lighter load of

pollen because of the prevailing winds coming over large
bodies of water where little pollen exists. This differential
pollen exposure could be a partial explanation for the differing
levels of reactivity in different geographic regions. A fuil
exploration of these regional differences will require further
study.
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Table 1. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for persons ages 6-74 years, to house dust
allergen, by race and age: United States, 1976-80

Positive skin-test

reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5and
Sample Standard 104 mm 20.4mm 30.4mm 40.4mm more
Race and age size Percent error omm (+/-) (1+) 2+) 3+) {4+)
All races®
AllAGES .\ voreete e 15,519 6.2 0.66 89.9 39 33 23 06 -
B-T1YBAIS ..ttt ittt e 1,623 5.2 0.82 90.4 44 37 13 0.2 -
B A= 1 N 1,897 6.5 0.86 89.2 43 37 25 0.4 -
TB-24YBAIS .\ vt ie e s 1,961 10.0 1.43 86.2 3.8 52 37 1.0 0.1
25-34YBAIS ...ttt 2,155 8.5 0.92 876 39 47 29 0.8 -
B5-44YRAIS .. uov it 1,522 6.8 1.06 89.4 338 27 341 1.0 0.1
45-54YRAIS . ...ttt 1,388 33 0.58 91.8 49 15 1.4 0.4 -
BB-BAYBAIS ..\ vttt 2,464 3.3 0.58 93.9 2.8 12 10 0.5 -
B5-T4YEAIS .. vttt iieii e 2,509 2.2 0.41 94.5 33 1.4 0.7 0.1 -
White
AllBGES ettt s 13,267 5.9 0.58 90.3 38 3.1 21 0.6 -
[ =T U= 1,317 47 0.70 91.3 4.0 3.1 1.4 0.2 -
L T T 1,545 6.2 0.89 90.0 38 33 26 0.3 -
1824 YBAIS .\ iie et 1,663 9.5 1.30 86.7 38 48 35 1.2 0.1
2534 YBAIS t vttt e 1,831 8.0 0.86 88.4 36 47 26 08 -
35-44YBAIS ...ttt e 1,321 6.6 1.10 89.2 4.2 27 28 1.0 0.1
A5-BAYBAIS .ottt e 1,209 3.4 0.64 9.5 5.0 15 1.5 0.4 -
BE-BAYEAIS ..ottt 2,183 33 0.62 93.8 29 1.8 0.2 05 -
B5-74YEaIS ..o e ittt 2,198 20 0.41 94.6 34 1.2 0.7 0.1 -
Black
AllBGES - o ittt 1,942 7.2 1.83 89.0 37 47 24 0.2 -
[ - - 268 5.8 1.60 88.1 6.1 43 1.1 03 -
P T 308 8.0 2.34 86.6 5.4 5.9 1.4 0.7 -
T8-24YBAIS .\ttt et 251 135 463 83.0 35 8.9 46 - -
25-B4YBAIS ...ttt e 272 8.9 2.57 873 38 6.1 2.8 - -
3544 YRAIS ...t e 166 6.8 *2.53 91.7 1.5 20 4.8 - -
45-54YBAIS ...ttt e 185 *1.9 *1.15 94.9 3.2 0.8 1.1 - -
BBBAYEAIS + . ittt i, 253 37 *1.44 94.4 1.8 24 1.3 - -
B5-TAYBAIS ...ttt 269 *2.7 *1.07 94.8 2.4 25 0.2 - -

TMean diameter of the erythema reaction greater than or equal to 10.5 mm.
2Figures may not add to 100 percent because of rounding.
3Includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 2. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for males ages 6-74 years,

to house dust allergen, by race and age: United States, 1976-80

Positive skin-test
reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5 and
Sample Standard 104 mm 20.4mm 30.4mm 404 mm more
Race and age size Percent error 0Omm (+/-) (1+) 2+) 3+) 4+)
All races®
VLI T T 7,534 6.8 0.79 89.0 42 3.2 27 0.8 0.1
L B - T 823 6.7 1.15 88.5 49 4.3 20 04 -
b - - 999 6.8 0.92 88.6 46 38 27 0.3 -
18-24YBaIS oo vvieineeeer et 943 11.0 1.83 85.4 36 5.0 43 1.6 0.1
2534 YAIS ittt et a e e 1,038 9.7 1.26 86.4 39 47 4.0 0.9 0.1
B5-44 Y AIS « .o e ittt 718 7.7 1.48 87.2 5.1 21 4.1 14 0.1
45-BAYRarS it et 663 33 0.92 92.4 43 1.3 1.3 0.7 -
B5-BAYRAIS »vviinir ittt iraaas 1,187 28 0.80 94.2 3.1 14 0.5 0.7 0.1
B5-T4YRAIS et ettt tiinnnette et 1,163 21 0.54 94.1 3.8 1.3 0.7 0.1 -
White
AllageS .ttt i e et e, 6,469 6.5 0.65 89.4 4.1 29 26 0.9 0.1
B=T1YQarS ... ittt iiin i einneanaanans 675 6.3 1.05 89.3 45 35 23 0.5 -
T2-17YBaS « vttt et i et e e 818 6.4 0.99 89.8 39 33 29 0.2 -
18=24Y€arS ... ittt e e 811 10.2 1.70 85.7 4.1 43 40 1.8 0.1
25-34YRBaIS ittt ittt e e 879 9.2 1.19 87.2 3.6 4.6 3.6 0.9 0.1
o1 BT 626 7.4 153 86.9 57 22 37 1.4 0.1
45-BAYRArS ...ttt e 594 3.6 1.03 92.0 45 1.3 15 0.8 -
B5-BAYRAIS « .\ttt e 1,048 27 0.87 94.0 33 1.4 0.4 0.7 0.1
B5=74YLarS « vt iiie i i et 1,017 20 0.58 943 37 1.1 0.7 0.1 -
Black
L T - 898 *7.9 *2.41 88.4 3.7 5.2 25 0.2 -
B-T1YRAIS .ttt iieiiii et 125 *5.9 *2.60 88.6 55 5.4 0.5 - -
B b Y- T 152 “85 *3.14 83.7 7.8 6.4 1.1 1.0 -
T8-24VEAIS vttt e 112 *M7.5 *6.69 82.1 0.4 10.0 7.5 - -
25-B4YOArS . ittt e e 132 *8.5 *3.23 87.7 3.7 6.8 17 - -
35-44YRAIS . ottt et 70 *7.8 *4.18 90.5 1.7 2.1 57 - -
A5-B4 YRAIS vt ittt ittt e e e, 60 1.1 *0.96 95.1 38 1.1 - - -
5564 YEarS ..ttt it e ie e 126 *3.0 *1.79 95.9 1.1 1.4 16 - -
[T = T < 121 *35 *2.44 94.4 2.1 3.0 0.5 - -

TMean diameter of the erythema reaction greater than or equal to 10.5 mm.
Figures may not add to 100 percent because of rounding.
3includes data for races not shown separately.

NOTE: mm = miilimeter.
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Table 3. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for females ages 6-74

years, to house dust allergen, by race and age: United States, 197680

Pasitive skin-test
reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5 and
Sample Standard 104 mm 204 mm 30.4mm 40.4mm more
Race and age size Percent error omm (+/-) (14) @2+) 3+) 4+)
All races®
AllAges . ..ccvviiiiiii i e 7,985 5.6 0.63 90.7 3.7 3.4 18 0.4 -
[ B =Y T S 800 38 0.86 923 3.9 3.0 Q.7 0.1 -
12-17YEAIS .« .ottt ii e et e 898 6.2 1.14 89.8 4.0 36 22 0.4 -
18-24Y€aIS ..\ o iiere i s 1,018 9.1 1.38 86.9 4.0 5.4 3.2 0.4 -
25-34YBAIS ... .ut e 1,117 7.4 0.97 88.8 3.8 47 1.9 0.7 -
B5-44YEAIS ... cviiiiiiii e e 804 6.0 1.03 9215 26 3.2 22 0.6 -
45-B4YRAIS ..\ cvvuiiiiiii e 725 3.4 0.66 91.2 54 1.7 1.5 0.1 -
B5-B4years .. ...l 1,277 40 0.80 93.6 25 23 14 0.3 -
B5-TAYRAIS ..o evre it et 1,346 22 0.53 94.8 3.0 14 0.7 0.1 -
White
AAgES ..\ e 6,798 53 0.61 91.1 36 32 1.7 04 -
B=T1YRAIS .\ \vvreeneereenniniainnsaninnenes 642 3.2 083 93.4 35 27 0.5 - -
T2-17YBAIS it iet ettt 727 6.0 1.23 90.3 3.7 3.4 22 04 -
1B-24YBaIS L.ttt et 852 8.7 1.37 87.7 36 5.2 3.0 0.5 -
25-B4YLaArS ... viii i e 952 6.9 0.91 895 3.5 47 1.5 0.7 -
B5-d4YLaAIS .\ vvit it e 695 58 1.1 71.4 28 3.1 20 0.7 -
A5-BAYRArS ... e 615 3.3 0 91.1 5.5 1.7 15 0.1 -
B BAYCAIS « v iveiven ettt 1,134 39 0.86 93.6 25 23 1.3 0.3 -
B5-TAYBAIS « v viieeenee et iiairiiiaeaans 1,181 20 0.51 94.9 3.1 1.3 0.7 0.1 -
Black
AAgeS ..ottt 1,044 6.7 156 89.5 38 4.2 23 0.2 -
[ B I =T 1 T U 143 *5.7 *2.20 87.6 6.7 33 1.8 0.7 -
B Y- ¢ S 156 75 219 89.6 29 53 1.7 05 -
18-24YLarS o ovvvvnniiine it 139 *10.3 *4.46 83.7 6.0 8.0 23 -~ -
25-34YLAIS . .u ittt 140 9.2 2.88 87.0 38 55 37 - -
B5~44YLArS ... iiiiiii i a s 96 *6.0 *2.08 927 1.4 19 40 - -
A5-54YEAIS ... crie it et 95 *26 *2.04 94.8 26 0.6 20 - -
55-B4YEarS ...ttt e 127 *44 *1.68 93.1 26 33 1.1 - -
BE-7AYEAIS ..ot 148 *22 0.9 95.2 26 22 - - -

TMean diameter of the erythema reaction greater than or equal to 10.5mm.
Figures may not add to 100 percent because of rounding.
3includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 4. Sample size, percent positive, standard errors of percent positive,

allergen, by race and age: United States, 1976-80

and percent distributions of the erythema reaction for persons ages 6-74 years, to alternaria

Positive skin-test
reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5~ 40.5 and
Sample Standard 104 mm 20.4mm 30.4mm 404 mm more
Race and age size Percent error omm (+/-) (71+) 2+) 3+) “4+)
All races®
Allages ..ot e e e 15,543 36 0.26 95.1 1.3 15 15 0.5 0.2
Lo B == - 1,624 5.1 0.58 929 2.0 28 1.9 0.2 0.1
1217y ars .ottt iie it 1,898 6.4 0.79 923 13 30 26 0.6 0.2
18-24y€ars ..o e e e 1,967 5.3 066 93.7 1.0 1.9 24 0.9 02
25-3AYBarS ...t i e 2,161 34 0.55 95.4 1.2 1.3 13 0.6 0.2
B =T £ 1,525 37 0.65 95.2 1.2 1.0 1.2 1.1 04
45-5aYBaIS . i e e e 1,389 18 0.50 97.0 1.2 1.0 0.6 0.1 0.1
B5-B4yearS .. e e 2,465 1.2 0.35 97.6 1.2 0.2 0.8 0.1 -
B5-74YRaIS .. ittt i i e 2,514 0.6 0.17 98.3 1.1 0.3 0.3 - -
White
Allages .. ...t e 13,287 35 0.27 g5.2 1.3 14 14 05 0.2
[ = L 1,319 4.7 0.58 934 1.9 26 1.7 0.3 0.1
L = T 1,545 6.0 0.90 92.8 1.2 24 27 0.6 0.3
T8-24YBarS ..ottt it e e 1,669 5.3 0.65 93.8 0.8 1.9 23 09 0.2
25-34YBaIS . it e i e e 1,834 34 0.64 95.4 1.2 1.1 13 0.7 0.3
35-44Years ... e 1,324 3.9 0.67 949 1.3 1.0 1.3 1.1 0.4
A5-B4 YRS ..\ttt i e e 1,210 1.8 0.55 96.8 14 1.1 05 0.2 0.1
55-B4YRarS ...ttt e, 2,184 1.2 0.38 97.5 1.4 0.2 09 0.1 -
65-74years ......... e ettt eae e 2,202 0.6 0.18 98.3 1.1 0.2 0.3 - -
Black
Allages ...t i i e 1,945 40 0.46 94.9 1.1 21 15 0.4 -
B-T11yY8arS ...ttt i i e 267 *7.0 *2.49 90.3 27 45 25 - -
L - - 309 77 1.44 90.4 19 5.6 1.7 04 -
18-24years ... ..ottt i i e 251 *3.8 *1.41 94.5 1.8 0.9 2.1 0.7 -
25-GAYRAIS ..ttt et i 275 35 0.82 95.8 07 20 15 - -
e | - 166 *23 *1.29 97.7 - 0.4 0.3 1.6 -
L B - 155 1.8 *1.24 98.2 ~ - 1.8 - -
Lo TR =T 253 *1.4 *0.69 986 - 08 0.2 04 -
B5-T4YRarS .. e 269 - - 99.7 0.3 - - - -

TMean diameter of the erythema reaction greater than or equal to 10.5 mm.
Figures may not add to 100 percent because of rounding.
3includes data for races not shown separately.

NOTE: mm = millimeter.



Table 5. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for males ages 6-74 years, to alternaria
allergen, by race and age: United States, 1976-80

Positive skin-test
reactlon’ Percent distribution of erythema reaction®
0.1~ 10.5- 20.5- 30.5- 40.5 and
Sample Standard 10.4 mm 20.4mm 30.4mm 404 mm more
Race and age size Percent error omm (+7/-} (7+) @+) 3+) 4+)
All races®
ABBGES o\ttt e 7,546 4.1 0.39 94.6 13 1.8 1.4 0.6 0.2
[ T - 823 6.7 1.03 915 18 3.2 3.0 0.4 0.2
B - - S 999 71 1.08 91.6 13 39 24 Q.7 0.2
18-24YBAIS « ottt ettt 945 5.7 0.95 929 14 22 24 0.9 0.2
25-B4YRAIS .« .\ttt 1,042 3.6 0.59 95.3 1.1 1.3 1.0 0.3 0.4
B5-AAYearsS .. ... i i e 721 45 0.95 93.8 15 1.4 1.0 1.7 06
AB-BAYEAIS ..t e it e e e i 663 1.5 “0.81 975 1.0 13 - 0.1 -
B5-BAYRAIS « it 1,187 "1.3 *0.48 Q7.7 1.0 0.3 0.9 0.1 -
B5-TAYBAIS .\ vrveerreneanaiiies e 1,166 *0.3 *0.19 98.4 1.2 0.1 0.1 - 0.1
White
V=T =T 6,478 3.9 0.41 94.8 1.3 16 14 0.7 0.3
[ =T 1€ S 676 59 0.84 92.4 1.7 28 25 05 0.2
21T YBAIS « ittt e 817 6.1 1.13 926 13 27 25 0.7 0.3
1B-24YLaIS ...t viiiti et 813 6.1 1.06 92.7 1.2 24 25 09 0.2
25-B4YBAIS ..\ttt 881 3.4 0.62 95.4 1.2 1.1 1.0 0.9 0.5
B5-4AYRAIS . tvvrt e trninn e 629 4.8 1.03 935 16 13 1.1 16 0.7
A5-BAYBAIS .+ 1 vv et e it 594 1.7 *0.91 97.2 1.1 15 - 0.2 -
B5=BAYRAIS o eer ettt 1,049 *1.3 *0.52 97.6 1.2 0.2 1.0 - -
B5~74Years ... ...t i i i e 1,019 *0.4 *0.21 98.4 1.2 041 0.1 - 01
Black
AllBGES + i te it e 900 5.0 1.05 94.0 0.9 3.0 15 0.5 -
B-11years ... ot e e i i 124 *10.9 *5.42 87.2 19 6.3 46 - -
217 YBAIS ittt 153 9.9 215 88.4 16 8.0 1.2 0.7 -
18-24YRaIS ..o vuitiiieret e 112 *28 *1.23 94.8 2.4 0.7 2.1 - -
25-BAYRAIS vt v avvee s et e 134 45 *2.13 95.4 - 25 20 - -
B5-4AYRAIS ...ttt 70 2.7 *2.54 97.3 - - - 27 -
A5-BAYRAIS « ottt e 60 ~ - 100.0 - - - - -
B5-BAYEAIS .. iv it i i i e e 126 *2.0 *1.26 98.0 - 1.1 - 0.9 -
BB-TAYRAIS . .\ i ittt i i e i e 121 - - 100.0 - - - - -

1Mean diameter of the erythema reaction greater than or equal to 10.5 mm.
Figures may not add to 100 percent because of rounding.
3Includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 6. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for females ages 6-74 years, to altemaria

allergen, by race and age: United States, 1976-80

Positive skin-test
reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5 and

Sample Standard 104mm 204mm  304mm  404mm more

Race and age size Percent error omm (+/) (1+) 24+) @+) “4+)

All races®
7. V=T = 7,997 32 0.29 95.6 1.2 1.2 15 0.4 0.1
B=T1YBArS .. ov it ieiie et 801 34 0.75 944 22 25 a9 0.1 -
P Y- £ 899 57 1.02 93.1 1.2 21 29 0.5 02
B e R £ 1,022 5.0 0.85 944 0.6 15 23 09 0.2
B R - 1 1,119 3.2 0.95 95.4 1.4 1.2 1.6 0.4 0.1
35-44YBArS .. iiiieiie it e 804 28 0.78 96.4 0.8 0.7 14 05 0.2
L Lo | - 726 2.1 061 96.5 1.4 06 1.2 0.1 0.2
BE-BAYRAIS ..t rertreitain e aeaas 1,278 10 0.44 975 14 02 0.7 0.1 -
B5-TAYOAIS . ..vviirieiieiriinae e 1,348 *0.8 *0.30 98.3 09 04 0.5 - -
White
=T =T 6,809 341 0.32 95.6 1.2 1.1 1.5 0.4 0.1
B=T1YBAIS i iviriirnentcrennnaesannannncnens 643 35 0.88 94.4 21 25 1.0 0.1 -
T12-17YEAIS o ittt iieinieenucrsternannneanaans 728 59 1.12 93.0 1.0 20 3.0 0.6 0.3
18-24Y€arS ...t 856 45 0.75 949 06 13 2.1 0.9 0.2
25-34YBAIS .. eri et tiiee e aanaane 953 33 1.05 95.4 1.2 1.2 1.7 0.4 0.1
B5-44YBAIS .. uiiviiiinei et 695 30 0.89 96.1 1.0 07 15 0.6 0.2
A5-B4YEArS . .viiiiriiiiieii ittt araeaa, 616 2.0 0.85 96.4 16 0.7 09 0.2 0.2
Lo Y T 1,135 *1.1 *0.49 97.3 16 0.2 0.8 0.2 -
B5-TAYBAIS . ..vviieiinaneraneiaanceranneans 1,183 *0.8 *0.31 98.2 10 0.3 0.5 - -
Black

LT O 1,045 31 0.60 95.6 13 14 14 0.3 -
B-11Y8arS ..ottt iiiiiiene e 143 *33 *1.63 933 34 2.8 0.6 - -
B A T 156 *5.4 *1.94 92.4 22 32 22 - -
18-24YBAIS vuvee e initiinainnniiacracrannas 139 *45 *2.26 94.2 13 10 22 13 -
25-B4YBAIS v v ereeert it aiiaireenararrieaan 141 26 *1.69 96.1 13 15 1.1 - -
35-44Y0ArS ... iiriieir i e 96 *1.9 *1.09 98.1 - 0.7 0.6 0.6 -
A5-BAYEAIS . viiinniitierisrenaenaaaaas 95 *34 *2.32 96.6 - - 34 - -
B5-BAYOAIS v\t iriiernainaraetanaaerannan 127 *0.8 *0.46 99.2 - 04 04 - -
L - : |- N 148 - - 99.4 06 - - - -

Mean diameter of the erythema reaction greater than or equal to 10.5 mm.
2Figures may not add to 100 percent because of rounding.
3includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 7. Sample size, percent positive, standard ervors of percent positive, and percent distributions of the erythema reaction for persons ages 6-74 years, to cat

allergen, by race and age: United States, 1976-80

Positive skin-test
reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5 and
Sample Standard 104 mm 20.4 mm 30.4mm 40.4mm more
Race and age size Percent error omm (+7-) (1+) @+) 3+) 4+)
All races®
Allages - ..ttt e 15,474 23 0.26 96.0 1.7 1.2 1.0 0.2 -
B-11YEAIS ...ttt et 1,617 1.6 0.37 97.2 1.2 1.1 0.4 - -
L - T T 1,888 22 0.49 96.4 14 09 1.2 0.1 -
18-24YBAIS ..ottt e 1,948 40 0.50 94.3 17 2.0 1.7 0.3 -
2B-34YEArS ...ttt e e 2,150 34 0.55 94.1 24 1.7 14 0.4 -
35-44YBAIS .. ..t 1,515 2.7 0.46 9.3 1.1 1.0 14 0.3 -
45-54YBAIS . ...ttt 1,382 1.7 0.35 96.1 22 1.1 0.6 - 0.1
B5-BAYEAIS . ..ottt e 2,461 *0.7 *0.26 98.0 13 0.6 0.1 - -
B5~TAYRAIS ..\ttt e 2,531 06 0.17 97.7 1.7 0.4 0.1 - -
White
AlageS o e 13,229 22 0.27 96.1 1.7 1.1 0.9 0.2 -
B-11YearS ... ettt e 1,313 16 0.41 97.2 1.2 1.2 0.4 - -
12-17 Y arS ..o ettt e 1,537 22 0.52 96.4 14 0.8 1.3 0.1 -
18-24YBAIS .. .t e 1,653 4.1 0.52 94.3 17 2.1 1.6 0.3 -
25-BAYBAIS ...t 1,825 3.2 0.55 945 23 1.6 1.4 0.3 -
B5-44YBarS . ...t e 1,315 28 0.49 96.3 1.2 09 1.3 0.4 -
A5-BAYRAIS ... it 1,205 1.4 0.35 96.3 23 0.7 0.6 - 0.1
B5-B4YRArS . ...c.vviiiiiiii i e 2,180 *0.8 *0.30 97.8 1.4 0.7 0.1 -~ -
B5-7AYQArS ..ottt e e 2,201 0.6 0.18 97.6 1.8 0.4 0.1 - -
Black
L V=T =T TSP 1,939 | 2.4 0.53 96.4 1.2 1.3 0.9 0.2 -
[ Y- U 267 “19 *0.90 96.9 1.3 1.2 0.7 - -
T2-17YRaIS .« .ot e 306 *1.9 *0.95 96.7 1.4 13 0.6 - -
T8-24YEAIS . ..ot e 248 *3.6 *1.31 94.3 2.1 13 19 0.3 -
25-34YLArS ...t e 273 *3.4 *1.30 95.2 13 16 1.1 0.7 -
35-44YEarS . ...t 166 *1.0 *1.05 98.4 0.6 - 1.0 - -
A5-BAYRAIS . .....iit e 155 *5.0 *2.34 94.1 0.9 4.6 04 - -
55-BAYRAIS ...\ttt e 253 *0.2 *0.19 99.0 08 - 0.2 - -
B5-T4YRaIS ...\t i e 269 - - 99.7 03 - - - -

IMean diameter of the erythema reaction greater than or equal to 10.5 mm.
2rigures may not add to 100 percent because of rounding.
3Includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 8. Sample size, percent positive, standard emors of percent positive, and percent distributions of the erythema reaction for males ages 6-74 years, 1o cat allergen,
by race and age: United States, 1976-80

Positive skin-test
reaction’ Percent distribution of erythema reaction®
0.1- 10.5~ 20.5- 30.5~ 40.5and
Sample Standard 104mm  204mm  304mm  404mm more
Race and age size Percent error omm (+/) (1+) @+) 3+) “+)
All races®
Allages ...covieriiiiii it iietreraaaraaenas 7,518 22 0.30 96.0 1.8 1.2 08 0.1 -
B-T1YBAIS ...ttt iii e iieeranssnannasnn 821 1.6 0.38 971 13 1.2 04 0.1 -
12-17YRaAIS «vvrvenerannaneacereencsconaonnn 995 15 044 975 1.1 038 0.7 - -
1B-24YRAIS .. ocereenerriinenesnnernnssnacens 937 44 085 939 17 23 17 03 0.1
25-34Y0ArS . iiiitiiiiiiiiiii it 1,036 35 o071 938 27 20 1.4 - -
B5-44YOArS ..o ivirarnnencsussasstsacsnnnannns 716 20 0.58 96.5 15 0.4 1.0 06 -
45-54YOAIS .. uviviirraracracsaesesasscanannas 661 *1.8 *0.70 96.3 19 1.2 06 - -
B5-B4YOAIS .. vuureinaraecneraoreancnanannas 1,186 *0.4 *0.27 97.9 17 04 - - -
B5-T4YOAIS . uvvviierronnoncenccsesnesosnarnas 1,166 *0.2 *0.15 97.9 19 0.1 - - 0.1
White
AllAgeS « it iieeieiiai et 6,455 22 0.32 96.1 18 1.2 0.8 0.1 -
B-1TYRaAIS .. cveiiiieiiiiiiinnerrnnnnennnann 674 18 0.48 96.8 13 14 0.4 0.1 -
12-17YBaIS . ovvvivrennenasraeseincsnenansans 815 *1.4 *0.43 97.3 13 06 0.8 - -
18-28Y0AIS .. uusriieeeanctrainiirenaaaaas 807 45 0.90 938 17 25 1.7 0.3 a.1
25-38YBAIS ... civaerecrcransaannnnnnnrsnonanas 876 34 0.84 943 24 19 1.4 0.1 -
B5-44YBAIS . i .vvieiitiiiit i, 624 17 048 96.5 18 04 06 0.7 -
A5-54YOAIS . ovviverrennssncrcorecnosoonannans 592 *1.7 *0.77 96.3 19 11 0.7 - -
B5-BAYEAIS .. iiiiiraaii it 1,048 *0.4 *0.31 97.8 18 04 - - -
B5-TAYEAIS ... .oueeviiinieinenacraineenannnnn 1,019 *0.2 *0.17 97.7 20 0.1 - - 0.1
Black
41T+ - S 896 20 0.68 96.9 1.1 1.1 0.7 0.1 -
B=11YBAIS .. coiiiiireiiirainnancenanssannnans 124 *0.5 *0.57 97.6 18 05 - - -
12417 YBAIS o iveeeneerannrcasnarsnnncennnnnas 152 *05 *0.48 995 - 0.5 - - -
18-24Y€aIS . ..o viii it iniia i, 110 *43 *2.31 933 25 15 21 0.7 -
25-34YOAIS . .oiiiire ittt 133 *4.1 *1.54 94.9 10 32 0.9 - -
35-44Y0AIS .. .uvieraanairaerittiseeiaranaes 70 2.1 231 97.9 - - 21 - -
A5-BAYOAIS .. .voiencrenneeiiatsannnaanean 60 24 *1.38 95.7 19 24 - - -
o 7 B - 126 - - 984 16 - - - -
B5-TAYBAIS . oveverneraercenisesonnssenananns 121 - - 100.0 - - - - -

TMean diameter of the erythema reaction greater than or equal to 10.5 mm.
2Figures may not add to 100 percent because of rounding.
includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 9. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for females ages 6-74 years, to cat

allergen, by race and age: United States, 1976-80

Positive skin-test
reaction’ Percent distribution of erythema reaction?
071- 10.5- 20.5- 30.5- 40.5and
Sample Standard 104mm  204mm  304mm  404mm more
Race and age size Percent error omm (+/-) (7+) 2+) 3+) “4+)
Alf races®
Allages .. oo e e, 7,956 25 0.27 96.0 1.6 1.2 1.1 0.2 -
G-11years ......ccvivnivninnan. N 769 *1.6 *0.51 97.3 1.1 1.1 0.5 - -
12-17Y€arS .. ottt e 893 29 0.83 95.4 1.7 1.1 1.7 0.1 -
18-24YBAIS ...\ttt e 1,011 37 0.53 946 16 1.7 1.7 0.3 -
25-34YBAIS . ..\ttt e e s 1,114 34 0.66 94.4 22 1.3 1.3 08 -
B5-4AYBAIS . ...ttt i e e 799 33 0.73 96.1 0.6 1.6 1.7 0.1 -
A5-BAYEAIS .. ittt e 721 1.7 *0.55 95.9 24 1.0 06 - 0.1
B5-BAYRAMS ittt ittt e e 1,275 *1.1 *0.37 98.0 09 0.8 0.3 - -
B5-TAYRAIS . vvvv et ivinnieneaeereraainananens 1,347 0.9 0.28 97.6 1.4 0.7 0.2 - -
White
AllAGES ..ottt ie e et 6,774 2.3 0.28 96.1 1.6 1.1 11 0.2 -
LS =T 1= e 639 *1.3 *0.58 975 1.2 1.0 0.3 - -
T2-17YBAIS « oot vt it creennaeea s 722 30 0.91 95.5 15 0.9 19 0.2 -
B R - - 846 36 061 94.7 17 1.7 15 0.4 -
25-BAYBAIS vttt e e, 949 3.1 0.59 947 22 1.3 1.3 0.5 -
35-44YRAIS .. ittt e 691 3.3 0.77 96.1 0.5 1.3 19 0.1 -
45-B4YEAIS ...ttt 613 *1.1 *0.40 96.2 27 0.3 0.6 - 0.2
B5-BAYEAIS ..\ttt i 1,132 *141 *0.42 97.8 1.0 0.9 0.3 - -
B5-TAYBAIS ..\t itireiriieerriaiteanas 1,182 0.9 0.29 97.5 16 0.7 0.2 - -
Black
V- T =T AP 1,043 . 27 0.60 96.0 13 15 1.0 0.2 -
BT1YBAIS © v et eeereiarenninsennieneennns 143 *3.1 *1.65 96.1 0.7 1.8 14 ‘- -
T2-17YBAIS ¢ o i it ireii vttt erraanaans 156 ‘33 *1.80 93.9 29 21 1.1 - -
18-24Y0arS .. ..ttt i 138 3.1 0.92 95.1 19 1.2 19 - -
25-34YBAIS ...ttt 140 *29 *1.,65 95.5 16 0.4 1.3 1.2 -
B5~44YLArS ..ottt et 9% - - 98.8 1.2 - - - -
45-5AYEAIS . ...ttt 95 *7.2 *4.18 928 -~ 6.4 0.8 - -
BEmBAYRAIS + vt et i, 127 *0.4 *0.36 99.6 - - 04 - -
B5-74YLaIS .. ..v it e e e 148 - - 99.6 0.4 - - - -

Mean diameter of the erythema reaction greater than or equal to 10.5 mm,
Figures may not add to 100 percent because of rounding.
3Includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 10. Sample size, percent positive, standard emors of percent positive, and percent distributions of the erythema reaction for persons ages 6-74 years, to dog
allergen, by race and age: United States, 1976-80

Positive skin-test

reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5and
Sample Standard 10.4mm 20.4mm 304 mm 40.4mm more
Race and age size Percent error omm (+/-) {1+) 2+) B+) “+)
All races?
AllAgeS .o iaineirsinerearecnarsannensenanns 15,465 23 0.25 96.0 17 1.3 09 0.2 -
B-11yYRarS (..t iii i i e i e e 1,618 1.4 0.36 97.3 1.3 1.0 04 - -
21T YBAIS ¢ o ieieiieeiiiniiaranesreanannaans 1,885 23 0.44 96.1 16 14 0.5 04 -
18-24YBAIS o oo eienii ittt 1,951 4.0 055 94.3 1.7 23 16 0.1 -
25-3AYBAIS . uuvuinr et earair i 2,148 3.3 0.58 94.7 20 1.6 15 0.2 -
B5-44YLArS «.vvvvriiiarcei i e 1,513 29 057 94.8 22 1.1 13 0.5 -
45-B4YBAIS ouvvvrnenearansacrnseareisaenanns 1,381 1.4 0.34 9.6 20 0.9 0.4 0.1 -
B5-B4YRAIS «oveeenneererarraenisaarnrnnaaanes 2,458 09 0.24 98.1 1.1 0.6 0.2 - -
B5-74YOAIS ..o virerraeraeriinarsnteanasnanas 2,511 *0.6 *0.22 97.7 1.6 0.3 0.3 - -
White
T - 13,225 22 0.24 96.1 1.8 1.2 0.3 0.2 -
[ B =T | - T U 1,314 1.4 0.36 97.5 1.2 0.9 0.4 - -
12-17YBaIS vt iiiiiiiieiaiiaeeiretrennnn 1,533 21 0.46 96.3 16 1.2 0.4 05 -
IB-24YEAIS ..o vei it iiriie e 1,656 41 0.54 94.4 1.8 25 15 0.1 -
P T = - 1,825 29 0.51 95.0 21 1.3 15 0.2 -
B5-44YLAIS ... vevrernnriiieirie it 1,315 25 0.54 949 25 1.1 1.1 0.3 -
AB-BAYEArS ...iiiiiiit e 1,205 13 0.36 96.6 21 0.8 0.4 0.1 -
55-B4YRAIS +vuveererrarrnancnennnanaioinaenes 2,177 0.9 0.25 98.0 12 0.6 0.2 - -
B5-TAYRAIS .+ uureererorrreearnssnesnsosnaenes 2,200 *0.6 *0.23 97.6 1.7 0.3 03 - -
Black

AllAGES v iviriierenarrneiancnnannnenceenes 1,934 27 0.77 96.2 1.1 16 0.9 0.1 -
BrT1YBAIS «ovvvereurmaranneesanecnnssanannnns 267 *0.8 *0.63 976 16 08 - - -
BV A - (- R 309 *36 *1.29 95.6 0.9 28 0.8 - -
18-24VBaIS vvvvtieiiiiiinanniearaeeenas 248 *36 *1.45 94.6 17 16 20 - -
25-84YRAIS . .uvcvnerrte it e iiiitaiiiiiinannen 271 *4.3 *1.71 94.6 12 25 15 0.2 -
B5-44YBAIS . ovviiit it 164 *3.5 *1.53 9.2 0.4 0.8 1.7 1.0 -
BB-BAYBAIS «euvenreeneinirinsinirirarineiaseas 154 *26 *1.28 95.7 17 26 ) - - -
BE-BAYBAIS v .vuvererrerrernnnaniasaisoarnnnes 253 *0.6 *0.53 99.4 - 0.4 0.2 - -
B5-74YRarS . c.vviiii it eiiait ettt e 268 - - 99.1 0.9 - - - -

1Mean diameter of the erythema reaction greater than or equal to 10.5 mm.
2Figures may not add to 100 percent because of rounding.
JIncludes data for races not shown separately.

NOTE: mm = millimeter.
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Table 11. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for males ages 6-74 years, to dog

allergen, by race and age: United States, 1976-80

Positive skin-test
reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5and
Sample Standard 104mm 204mm  304mm  404mm more
Race and age size Percent error omm (+/~) (1+) @+) @3+) “4+)
All races®
AllAGES ottt 7,510 23 0.31 95.7 20 1.1 10 0.2 -
B-11YEarS ...\ttt ittt 821 21 068 96.2 16 15 0.7 - -
T2-17Y8aIS ..ot iit it s 992 18 0.43 96.7 15 0.8 0.6 0.4 -
18-24Y8ArS ... it i it 939 44 0.80 9338 18 23 20 0.2 -
25-BAYCAIS . .vvi ettt et 1,036 34 0.70 94.0 26 14 18 0.2 -
35-44YRArS ... voiieiiii e 713 30 0.80 94.7 2.2 06 18 0.6 -
A5-B4YBAIS ... v ittt e i 659 *0.9 *0.42 96.2 29 0.8 0.1 - -
B5-BAYEarS ... oot et e 1,184 *0.7 *0.31 98.2 1.1 0.6 0.1 - -
B5-74YCAIS ...ttt e e 1,166 *04 *0.20 98.1 16 03 0.1 - -
White
AageS .. e e 6,450 23 0.30 95.6 2.1 1.2 1.0 0.2 -
[ o B = T T 674 21 067 96.5 14 13 08 - -
1217 Y@aIS « .\ et ittt 811 20 0.51 9.7 14 0.8 0.6 0.5 -
18-24Y€arS ... it e 809 47 0.86 93.7 16 26 19 0.2 -
25-34YRAIS . ...t 877 33 0.73 93.8 3.0 1.3 18 0.2 -
B5-44YEAIS ...t e 623 *2.4 *0.82 949 26 0.7 15 0.2 -
LT T AN 591 *0.9 *0.46 96.1 30 08 0.2 - -
B5-B4YEAIS ... .voiiiii e 1,046 *0.7 *0.34 98.0 12 0.6 0.1 - -
B5-T4YAIS .. oottt e 1,019 *04 *0.22 97.8 1.8 0.3 0.1 - -
Black
LT =T 893 1.7 *0.78 97.2 1.1 0.7 0.6 0.3 -
Lo I T 1= PR 124 *1.0 *1.09 926.9 2.1 1.0 - - -~
1217 YIS ..ottt e i iiiii e 153 *09 *0.17 98.5 06 05 05 - -
18-2490arS ...t e e 110 27 *1.43 95.1 2.2 0.5 22 - -
25-34YBAMS . . .vii it 132 22 *1.17 974 04 17 - 0.5 -
544 YRAMS ...ttt e 68 *39 *2.89 96.1 - - 18 21 -
A5-BAYRAIS ...ttt 59 *1.1 *0.97 96.0 28 1.1 - - -
B5-B4YEAIS ....cvniiei it 126 *0.5 *0.45 99.5 - 05 - - -
B5-74Y8ars . ...t e 121 - - 100.0 - - - - -

IMean diameter of the erythema reaction greater than or equal to 10.5 mm.
Figures may not add to 100 percent because of rounding.
3Includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 12. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for females ages 6-74 years, to dog
allergen, by race and age: United States, 1976-80

Positive skin-test
reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5and
Sample Standard 104mm  204mm  304mm  404mm more
Race and age size Percent error omm (+/-) (7+4) 2+) 3+) 4+)
Ali races®
AHAGES « o irr e iia it iiiie e eaaanaanens 7,955 23 0.24 9.3 15 14 0.7 0.1 -
L =1 < J 797 0.6 0.30 98.4 0.9 0.6 0.1 - -
1217 YBAIS v eveieeransiansrcretraennanans 893 28 0.74 95.5 17 20 0.4 0.4 -
18-24YBAIS .o i it ieiii i, 1,012 36 0.57 94.9 16 23 1.2 0.1 -
25-34YBAIS ... .iiiet it 1,112 3.2 0.76 95.3 14 18 13 0.1 -
B5-44YBAIS ...t vviiiiiiiiii i 800 28 0.65 95.0 2.2 16 0.9 0.3 -
45-BAYRAIS . . ieeire i et i 722 18 0.44 97.0 1.2 1.1 0.6 0.1 -
B55-B4YBAIS .1 uiverrnan e 1,274 10 0.33 98.0 1.0 06 0.3 0.1 -
B5-T4YBAIS ..o eiiarnnereretrrioneeannnnnans 1,345 08 0.36 97.5 1.7 0.4 0.4 - -
White
Allages ....uviiiiiiiii it e 6,775 20 022 96.5 15 1.2 0.7 0.2 -
B=T1YEAIS .. ..vviirrerarerneaenareinernatsn 640 0.7 . 033 98.4 09 06 0.1 - -
T2-17YBAIS .\ vivetieiniinnneisnenesnesananans 722 23 0.72 95.9 1.9 1.5 0.3 0.5 -
1824 YBaIS . ouvveierrcniaire ettt ianiiaaers 847 36 0.53 85.0 1.4 24 141 0.1 -
25-34YBAIS 1 ueerene s ieieiit i 948 25 0.62 96.2 12 1.3 1.2 0.1 -
B5-44YLAIS ..t viiiiineiiaiiie e 692 26 0.70 94.9 25 15 0.8 0.4 -
A5-B4YOAIS .ot tiuriariiieiiiiii e iaiaans 614 16 0.42 97.1 1.2 0.8 0.7 0.2 -
B5-BAYRAIS ...\ttt 1,131 “1.0 *0.36 97.9 11 0.6 0.3 - -
B5-TAYBAIS e iveererrenrasansearocrarsnnnanes 1,181 *0.8 *0.38 97.5 1.7 0.3 0.5 - -
Black
Lo - 1,041 38 0.94 95.3 1.1 24 1.2 - -
[ R - £ TSP 143 *0.7 *0.72 98.2 11 0.7 - - -
12-17YBaIS +cvvv it irniinenireiecsrennnannas 156 *6.2 *2.51 926 1.2 5.2 1.1 - -
1824 YRAIS . .vvvveeneenaaneionsannnrnncnenes 138 *4.3 *1.75 94.3 1.4 24 19 - -
25-34YBAIS 10 vverserrseresnsaninannnannaaanan 139 *5.9 *2.48 92.4 1.7 3.2 27 - -
35-44YRAIS ..\ uriir s riceiiiiiaina s 9% *3.1 *1.58 96.2 0.7 14 1.7 - -
45-54YRAIS .. vvrinrr it 95 *3.9 *2.32 95.3 0.8 39 - - -
55-BAYRAIS +.vverreerureereiioiiarnssaneaanan 127 *0.7 *0.61 98.3 - 0.3 04 - -
Lo L B = | - IO 147 - - 98.5 15 - - - -

TMean diameter of the erythema reaction greater than or equal to 10.5 mm.
Figures may not add to 100 percent because of rounding.
3Includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 13. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for persons ages 6-74 years, to oak
allergen, by race and age: United States, 1976-80

Positive skin-test
reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5and
Sample Standard 10.4mm 20.4mm 30.4mm 40.4mm more
Race and age size Percent error 0mm (+/-) (1+) 2+) 3+) (4+)
Al races®
Allages ...t 15,507 4.7 0.36 92.7 26 2.0 1.7 0.8 0.2
B-11YBaIS ...ttt it e e 1,626 39 0.60 939 22 26 0.8 0.3 0.1
12-17years ... e e 1,890 6.0 093 914 26 28 2.1 1.0 0.1
18-24¥€arS . ... vt e 1,961 7.7 0.91 89.5 28 33 25 15 0.4
25-34YRarS . ...ttt e 2,152 47 0.48 92.4 29 17 1.7 1.1 0.3
35-44Years .. ... e e 1,524 5.7 0.76 91.4 2.8 18 25 10 04
45-54YRarS ... ...ttt e 1,383 38 0.73 94.4 1.8 14 16 0.5 0.2
B5-B4years ... ... e 2,462 25 0.45 95.1 24 1.1 0.8 05 -
B5-74y€arS ... .. e e 2,509 13 0.27 95.8 29 0.6 06 0.2 -
White
Allages ......ooiviii it 13,265 45 0.33 929 26 19 17 0.8 0.2
B=11years .. ..ottt e i 1,321 35 0.61 94.5 21 26 0.4 0.3 0.1
12-179€arS ..ottt e e 1,541 5.7 0.85 91.4 29 28 2.0 0.9 -
18-24y€ars ...t e 1,664 74 0.88 89.8 28 3.1 25 16 0.3
25-34Y0arS ... et e 1,827 4.5 0.54 927 28 17 1.7 1.0 0.2
B5-44Years . ...t e e 1,324 5.5 0.77 9.7 28 1.4 25 1.2 0.3
A5-B4YRars . ...t i e i 1,207 3.8 0.77 94.3 19 1.2 1.9 0.5 0.2
55-B4Years ... ... e 2,182 25 0.53 95.1 23 11 0.9 0.6 -
B5-T4Years ... ..ot e 2,199 1.1 0.24 95.9 29 0.5 0.5 0.2 -
Black
Allages ... e e 1,932 5.8 1.23 92.1 2.1 26 1.8 0.9 0.5
B-11years ...t i e 267 55 1.56 92.2 22 2.1 26 0.5 0.3
P Y - T T 306 7.8 2.27 90.3 19 3.1 .24 20 0.3
18-24Y8AIS .. vttt 250 10.4 281 88.5 1.0 5.4 2.2 1.8 11
25-34years ... e e 273 *4.9 *1.69 91.1 40 16 15 13 0.6
35-44years ... ... e 165 *6.1 *2.35 91.3 25 22 3.1 - 0.8
45-54vyears ... ... e 152 *2.4 *1.28 97.2 0.4 24 - - -
55-B4Years ... ...t i 252 *22 *1.19 96.1 1.7 1.9 0.4 - -
B5-74years ... ...ttt e 267 *1.8 *0.90 95.9 23 1.0 0.9 - -

IMean diameter of the erythema reaction greater than or equal to 10.5 mm.
Figures may not add to 100 percent because of rounding.
3includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 14. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for males ages 6-74 years, to oak

allergen, by race and age: United States, 1976-80

Positive skin-test
reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5 and
Sample Standard 104mm  204mm  304mm 404 mm more
Race and age size Percent error 0mm (+/-) (1+) (2+) 3+) 4+)
All races®
1 e 1= 2 7,531 5.4 0.43 920 26 23 1.9 1.0 0.2
[ R i IR = - LT St 825 40 0.83 93.3 28 3.1 0.5 0.4 -
1217 YIS et irtiineeanninannereeraeraanns 993 6.7 1.1 91.4 1.9 3.0 23 13 0.1
18-24Y0arS ... iiiaiii e ia e 943 9.4 1.30 87.1 36 36 34 21 0.3
25-34YOAIS v\ v vivrirnarereireriianirrereinas 1,037 5.8 0.75 91.5 26 22 20 1.3 0.4
B5-44Y0arS .\ ive ettt et et e 721 6.7 0.96 90.4 30 28 23 13 0.3
45-BAYBAIS 1 vu it ivirerrstnetsireetentnennans 661 44 1.20 94.2 14 13 23 07 -
B5-BAYRAIS ... iiiiire it et e 1,186 16 0.45 959 28 0.8 0.5 0.3 -
B5-74YBAIS .. vvvierireareereerconareanacnanas 1,165 1.3 0.39 95.8 29 0.7 0.4 0.2 -
White
- | == e 6,469 53 0.43 92.1 27 22 1.9 1.1 0.1
B-T1YBaIS « it viieirernneeeeennecrannacnnannnn 678 37 0.85 93.2 3.1 3.0 0.3 0.4 -
12-17 Y AIS . 1vvivteneranncenrereenerannannnas 813 6.3 0.93 91.9 19 28 22 1.2 0.1
18-24YBAIS ..t vietieiieiiiiiiiee e e, 812 9.8 143 86.7 36 39 33 21 0.4
25-B4YRAIS ..ttt e e 878 5.6 0.83 91.7 27 21 19 1.3 04
B5-44YQAIS ..t iii ittt 629 6.4 1.19 90.7 3.0 23 24 15 0.1
A5-54YRAIS ...ttt et 593 45 1.31 939 15 11 26 038 -
B5-BAYEArS .. voitiiie it c e e 1,048 1.7 0.50 95.8 25 08 0.6 0.3 -
B5-TAYEAIS . ovurrererrennannaonaneerasennans 1,018 *1.0 *0.36 96.0 30 0.4 0.4 0.2 -
Black
Alages ....oiver ittt it 895 59 145 926 15 26 21 0.7 0.5
(e =T - T 124 *4.3 “1.96 94.3 14 2.1 21 - -
P A S 152 10.1 3.20 87.3 26 46 28 20 06
1B-24Y0aIS . ..o viiiirii it i iie e 11 *8.2 *2.63 90.4 14 1.9 43 20 -
25-34YBAIS .. iiiiiiii ittt 132 *5.9 *2.22 91.3 28 23 23 05 0.9
B5-44Y0arS ... iiiiii it e it 70 *8.7 *3.64 90.3 1.0 4.8 21 - 17
A5-B4YBAIS ottt iiiineee e, 59 *1.1 *0.97 98.9 - 1.1 - - -
B5-BAYRAIS .. uvrrieriririaranennanreereanann 126 *0.4 *0.39 99.6 - 04 - - -
B5-7AYEAIS . ovtenintrerrerrreniiaarateeaan 121 *2.1 *1.63 96.8 1.2 14 0.7 - -

TMean diameter of the erytherna reaction greater than or equal to 10.5 mm.
Figures may not add to 100 percent because of rounding.
Includes data for races not shown separately.

NOTE: mm = miilimeter.



Table 15. Sample size, percent positive, standard emors of percent positive, and percent distributions of the erythema reaction for females ages 6-74 years, to oak
allergen, by race and age: United States, 1976-80

Positive skin-test

reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5and
Sample Standard 10.4mm 20.4 mm 30.4 mm 404 mm more
Race and age size Percent error omm (+7/-) (7+) 2+) 3+) “4+)
All races®
AllAGES ..ottt et 7,976 4.1 0.3€ 93.4 286 17 15 06 0.2
B-T1YBAIS . ..ottt ettt e e aieaiaaes 801 38 0.95 94.6 1.6 22 1.0 0.3 0.2
1217 YRAIS « ottt ittt e 897 5.2 1.19 91.4 3.4 26 1.9 0.8 -
1B-24YRArS ...\ttt e 1,018 6.1 0.84 91.9 20 3.0 1.7 1.0 0.5
25-3AYBAIS ..ttt et e 1,115 36 0.56 93.3 3.2 1.2 14 0.8 0.1
35-4AYRAIS .. .oo it e 803 4.9 0.95 92.4 27 09 27 0.8 05
A5-BAYBAIS . ..ottt e 722 3.2 0.87 94.6 2.2 15 1.0 0.3 0.3
BE-BAYEAIS .. .vtette et e 1,276 33 0.75 94.4 2.3 15 1.1 0.7 -
B5-TAYEAIS ... .veteer e e 1,344 14 0.32 95.8 28 0.5 0.6 0.2 -
White
A AgES <. e e 6,796 38 0.35 93.7 25 16 14 08 02
B-T1YBarS ...ttt e e 643 3.2 0.91 95.8 1.0 23 06 0.2 0.2
B YV 728 52 1.32 90.9 38 238 1.9 06 -
T8-24Y aIS ...ttt e 852 52 0.81 92.8 20 23 18 09 0.2
25-BAYEAIS ..ot vttt e 949 35 0.59 93.7 2.8 1.3 1.4 0.7 0.1
35-44YRAIS . .\t 695 46 0.89 92.7 27 0.6 2.6 09 0.6
A5-54YEAIS ... vt ittt 614 3.1 0.78 94.6 23 1.3 1.2 0.2 0.4
BE-BAYEAIS .. vive it e 1,134 33 0.89 945 22 14 1.2 0.8 -
B5-74Years ... e 1,181 12 0.33 95.9 29 0.5 0.5 0.2 -
Black
AllAgES .ot e e 1,037 57 1.38 91.7 26 2.7 16 1.0 0.5
L IR - 143 *6.7 *2.30 90.2 3.0 2.1 3.0 1.0 0.6
1217 Y aIS . oo 154 *5.5 *1.98 93.3 12 14 2.1 20 -
18-24Y€arS ... iviiii e 139 122 3.96 870 0.8 8.1 0.5 1.6 20
25-B4YBAIS . .o te e 141 *4.1 .21 910 4.9 1.0 0.9 1.9 0.4
35-44YEAMS ...ttt 95 *4.0 *2.43 92.2 38 - 4.0 - -
A5-BAYRAIS \ vt v te e 93 *3.4 *2.35 958 0.8 34 - - -
B5-BAYBAIS ..ttt e 126 *3.9 *2.20 929 32 3.2 0.7 - -
B5-TAYEAIS .. ..vvirt it e eiat et 146 1.7 *1.07 95.2 3.1 0.7 1.0 - -

1Mean diameter of the erythema reaction greater than or equal to 10.5 mm.
Figures may not add to 100 percent because of rounding.
3ncludes data for races not shown separately.

NOTE: mm = millimeter.



Table 16. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for persons ages 6-74 years, to rye grass

allergen, by race and age: United Siates, 1976-80

Positive skin-test
reaction’ Percent distribution of erythema reaction®
o1- 10.5- 20.5- 30.5- 40.5 and

Sample Standard 104 mm 20.4mm 30.4mm 40.4mm more

Race and age size Percent error omm (+/) (1+) 2+) @+) “4+)

All races®
L Ve - 15,497 10.2 0.56 87.9 19 23 33 3.0 16
L I - 1,627 95 0.86 88.7 1.7 29 39 24 0.3
12-17YBaIS v oiniiiiiitrrearranetannacannns 1,887 141 127 84.4 15 3.2 44 41 25
18-24Y08r5 ..ottt ii e 1,962 16.1 137 81.9 20 3.0 5.0 4.9 32
25-B4YBAS ... iiiiiiiri ettt 2,155 127 0.78 85.3 20 24 4.2 39 22
B5-44Y0aIS ... .ttt iiie et 1,520 94 113 888 19 23 28 28 14
B B - T 1,383 6.1 0.87 916 23 13 21 19 07
L . - 2,457 46 063 93.8 1.7 1.2 14 1.3 0.7
B5-TAYOArS ..\ cviierirtiecterenacecinnnnnnans 2,506 37 0.38 94.2 21 1.2 1.1 1.0 0.3
White
AllageS . ovviiiii ittt ittt i eaare 13,253 9.9 0.53 88.1 20 22 31 3.0 17
L Y - A 1,323 86 0.94 89.6 19 28 33 21 03
b AR - 1,538 129 1.31 85.4 17 25 3.7 40 28
18-24Y0arS ... .iiiiiiiiiitiie et 1,664 15.9 1.31 81.8 23 31 45 5.0 32
25-34Y0AIS .t oviiiiiiiiai ittt iar e 1,820 128 0.80 85.1 20 24 42 39 23
B5-44900ar8 ...ttt it it et 1,319 95 1.1 884 21 23 25 3.1 16
45-BAYBAIS ... ..ttt iiiie i it 1,206 6.1 091 91.8 2.1 14 21 18 08
B5-B4Y0arS ...t itiiiiiiiie i a e, 2,179 48 0.68 93.4 17 1.2 1.4 1.4 0.7
B5-T4Y0AIS .. .iiritiiiiiiittcieriaeraesaes 2,195 37 037 94.3 20 1.1 1.2 11 0.4
Black

YL T - 1,934 114 1.45 875 1.1 26 46 3.1 1.1
L T 2 266 140 2.04 853 0.7 27 6.9 44 -
BE - T 306 220 279 77.3 0.7 74 8.0 5.4 12
18-24Y08r8 ...t vtiiiiiiiiiiii i, 251 16.4 382 833 0.3 22 6.8 4.1 33
25-34YBAIS ... iiiiiiii it reer e, 274 10.2 1.88 87.9 19 13 35 35 19
35-44Y0arS ... .ttt eeens 168 *7.3 *2.39 2.7 - 24 33 09 0.7
A5-54Y0ArS ... .iiitiiiiiei ettt areieaan 153 29 *1.41 928 43 05 04 2.1 -
L . 250 ‘24 *0.87 97.6 - 09 1.2 - 0.2
B5-TAYOAIS . oiivirirriiiiiirteraerecaanoans 268 ‘28 *0.95 96.1 13 08 0.9 0.8 -

IMean diamater of the erythema reaction greater than or equal to 10.5 mm.
2Figures may not add to 100 percent becauses of rounding.
3includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 17. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for males ages 6-74 years, to rye grass

allergen, by race and age: United States, 1976-80

Positive skin-test

reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5and
Sample Standard 10.4mm 204 mm 30.4mm 404 mm more
Race and age size Percent error omm (+/-) (7+) 2+) 3+) 4+)
All races®
Allages ...t e 7,527 12.0 0.68 85.8 22 26 4.1 36 18
B-11years . ...t e e 826 1.5 1.14 87.2 1.3 3.7 4.7 27 0.4
B =T T 993 155 1.40 83.0 1.4 3.0 5.4 4.1 3.0
1B-24Y8aIS ..ottt e 943 201 207 77.2 27 35 6.8 6.1 3.8
25-34YBaIS ..t e 1,040 14.1 1.15 83.1 27 26 44 49 22
B5-44YBArS .. vttt e 718 11.0 1.39 87.5 15 24 33 35 18
B5-B4YRAIS .. oottt i i 660 7.7 1.60 89.5 2.8 2.0 2.7 286 04
B5-B4YEAIS ..\ttt e e 1,183 4.5 0.86 93.2 2.4 1.4 1.6 1.0 0.5
B5-T4YEAIS .. ot i e 1,164 43 0383 93.2 25 0.8 1.8 13 0.4
White
Allages ... e e 6,463 11.8 0.67 85.9 23 25 3.8 3.7 19
B-TTYaAIS . ittt i e, 679 11.0 1.23 87.6 1.4 38 4.6 24 0.2
2 - - T 813 14.3 1.35 84.1 1.6 22 4.7 42 "33
1B-24Y0arS + v oiv it e e 811 19.9 1.96 771 29 39 57 6.3 40
25-34YRarS ..ottt e e 879 14.1 1.18 83.0 28 25 4.4 48 23
3544 YRAIS .. e e 626 1.3 1.43 87.0 1.7 23 3.0 39 21
45-BAYEArS ... ... i 592 79 1.68 89.4 27 21 25 29 0.4
55-B4Years . ...t e e i 1,046 4.7 0.93 92.8 25 14 1.7 1.1 0.5
B5-74YEarS ... o e e 1,017 43 0.81 93.2 25 0.6 1.9 1.3 0.5
Black
AllagES ..ttt e e e 897 126 1.70 86.5 0.9 3.1 5.0 34 1.1
[ B - L T 124 12.2 3.03 87.3 0.5 26 5.0 4.6 -
1217 YBAIS vttt e st eiiaiiaaraa e 152 23.2 413 76.1 0.7 8.1 8.9 4.4 1.8
18-24¥8aIS .. ... ittt 112 18.2 4N 81.1 0.6 0.3 9.1 5.4 2.8
25-34YRaIS ... e e, 134 135 2.93 84.9 1.6 1.8 4.4 5.4 1.9
35-44YRaIS ...ttt i i e e 70 *9.8 *3.89 90.2 - 4.5 33 1.3 07
A5=B4 YIS « vt i i i 59 *1.8 *1.28 95.0 3.2 1.0 08 - -
B5=BAYRAIS o i e e e 125 *29 *1.58 97.1 - 20 09 - -
B6-T4YRAIS .. ...t e e 121 *26 *1.95 96.6 0.8 - 1.4 1.2 -

TMean diameter of the erythema reaction greater than or equal to 10.5 mm.
2Figures may not add to 100 percent because of rounding.
3Includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 18. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for females ages 6-74 years, to rye grass

allergen, by race and age: United States, 1976-80

Positive skin-test -

reaction® Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5 and
Sample Standard 104 mm 20.4 mm 30.4mm 404 mm more
Race and age size Percent error Omm (+7-) (1+) 2+) ©8+) “4+)
All races®
-1 Vo 12 NP 7,970 85 0.61 89.8 17 20 26 25 14
G-11ysars .........co... Fe et ea et 801 75 1.13 90.2 22 20 3.0 22 0.3
B P A - O 894 126 1.61 85.7 16 34 33 4.1 19
1824 YBAIS + v vvevreirennnnecracneeenrasrannas 1,019 123 1.24 86.3 14 25 34 37 26
25-34YRaIS 1 uiviiiiiiii it e e 1,115 13 0.87 87.4 13 23 39 29 21
B5-44YRAIS . .uiiiieir ettt 802 78 1.29 89.9 22 21 24 22 1.1
45-54YRaIS . uuiiiniet ettt 723 46 1.04 935 18 07 15 13 1.0
B5-BAYRAIS .. iteiieieeererrereieareenaanaaas 1,274 4.7 0.93 94.3 1.0 1.0 1.2 186 0.9
B5-T4YRAIS ...ttt ere e e 1,342 31 0.51 95.0 1.8 15 05 038 0.2
White
AlagES .o iiiiiieit et et a e 6,790 8.2 0.56 90.1 1.7 19 24 24 15
[ = £ N 644 6.1 1.1 91.6 23 18 21 19 0.3
P AT |- TS 725 11.5 1.76 86.7 18 28 27 38 22
1824 YBAIS .\ vvreitiiiavaiesc e, 853 121 1.2 86.2 1.7 24 33 338 25
25-34YBAIS 1 v vvvrrerrerrae ettt 950 11.6 0.93 87.2 1.2 22 4.1 3.1 22
B5-44YBAIS .. et b 693 79 123 89.7 25 23 20 23 1.1
A5-BAYRAIS ..\ vt et 614 4.4 1.02 94.1 16 06 18 0.8 1.2
BE-BAYEAIS . ittt ieire e, 1,133 5.0 1.01 94.0 1.0 1.1 1.2 17 0.9
B5=TAYBAIS ..ottt 1,178 33 0.53 95.1 16 16 0.5 0.9 0.3
Black
Y- T 1,037 10.4 1.71 88.3 13 23 4.1 29 1.1
B=T1YBaIS .ot iiriiiict it e et rennnnnaraanas 142 15.8 3.78 834 0.8 29 8.7 4.2 -
1217 YBAIS « i vt erenerraraenecracrennarannns 154 20.7 3.16 785 0.8 6.7 7.2 6.3 0.6
18u2d YBAIS ittt it i et i 139 149 4.41 85.1 - 3.2 49 3.1 37
25-B4YBAMS ..ottt eiaeaaas 140 ‘76 *2.89 90.2 22 0.9 29 20 19
B5-44YRAIS ..ottt it e 96 *5.2 *2.49 948 = 0.7 3.4 06 0.6
A5-BAYRAIS ...ttt i e 94 *3.8 *2.34 91.0 52 - - 38 -
55-64years ....... e e e 125 *19 *0.80 98.1 - - 15 - 0.4
B5-TAYBAIS o\ v iiiitet it cnn e naan 147 *26 *1.44 95.8 1.6 1.4 0.6 06 -

1Mean diameter of the erythema reaction greater than or equal to 10.5 mm.
Figures may not add to 100 percent because of rounding.
3Includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 19. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for persons ages 6-74 years, 1o Bermuda

grass allergen, by race and age: United States, 1976-80

Positive skin-test
reaction® Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5and
Sample Standard 104mm  204mm  304mm 40.4 mm more
Race and age size Percent error oOmm (+/-) (1+) @+) @+) 4+)
All races®
AlBgES ...t i e e 15,623 4.4 0.42 939 17 15 18 1.0 0.2
B-11Y8arsS ...ttt et 1,628 30 0.47 95.7 13 16 1.2 0.3 -
12-17years ..o e 1,894 6.7 1.10 91.7 16 25 25 14 0.3
18-24years ... e 1,964 70 0.99 91.1 18 20 3.1 18 0.2
25-34YBAIS . ...t e e 2,155 5.2 0.52 92.7 20 1.7 21 1.2 0.2
35-44YEarS ..ttt e e 1,523 4.7 0.92 93.7 16 14 19 09 05
A5-BAYRarS ...ttt e e 1,385 3.1 0.63 94.9 20 08 13 0.8 0.2
B BAYearsS .. .. i e e 2,464 20 0.40 96.6 14 0.7 08 0.5 -
B5-74YEaIS ...ttt e 2,510 1.2 0.26 97.3 15 05 0.4 0.3 -
White
AageS ..o e e 13,277 42 0.43 94,0 18 14 1.7 10 0.2
B-11years .. ...t e s 1,323 26 0.45 96.0 14 14 09 03 -
12-17Y8arS ..ottt e e 1,543 66 1.20 915 18 23 23 1.7 03
18-24years ... ... e 1,667 6.6 0.92 9.6 18 1.8 3.0 16 0.2
25-34YBAIS ..\t e e 1,831 53 0.57 92.7 19 19 21 1.1 0.2
35-44years ... ...t e e 1,323 43 0.92 93.9 17 1.2 18 1.0 0.3
45-54Y0ars ...t e e, 1,207 27 0.68 95.1 2.1 0.5 1.0 09 0.2
BEBAYBAIS ...ttt i e, 2,184 21 0.45 96.3 16 0.7 09 05 -
B5-T4YRarS . ... e 2,199 1.2 0.30 97.2 15 05 0.3 0.3 -
Black
Alages .. ...t e 1,937 5.1 0.88 938 1.1 18 2.1 1.0 0.2
B-tlyears ... ..ot 267 *4.4 “1.37 95.2 0.4 19 2.1 0.5 -
12-17 YRAIS .t ettt it e s 308 6.4 167 927 09 3.1 30 0.3 -
18-24YLars ..ot e e 250 *10.7 *365 87.2 22 2.7 5.0 29 -
25-B4YEArS . ... e e e 272 43 0.98 93.5 22 0.7 1.3 23 -
3544 Years ... e 165 “6.4 *1.92 940 06 1.7 22 - 16
45-B4Years ... ... i e 154 ‘28 *1.44 96.2 1.0 24 04 - -
BB-BAYRAIS . ..ottt i e 253 *0.6 *0.38 994 - 0.2 0.2 0.2 -
B5-T4YRaIS ....cviviiiiii it 268 ‘0.2 *0.21 98.8 0.9 0.2 - - -

*Mean diameter of the erythema reaction greater than or equal to 10.5mm.
Figures may not add to 100 percent because of rounding.
3includes data for races not shown separately.

NOTE: mm = millimeter.



Table 20. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for males ages 6-74 years, to Bermuda

grass allergen, by race and age: United States, 1976-80

Positive skin-test

reaction’ Percent distribution of erythema reaction®
o.1- 10.5- 20.5- 30.5- 40.5 and
Sample Standard 104 mm 204 mm 30.4mm 40.4mm more
Race and age size Percent error Omm (+/-) (7+) @2+) 3+) 4+)
All races®
Allages ....cvrii i e i 7,538 4.9 0.48 93.2 2.0 14 22 0.9 0.2
[ T 826 34 0.65 95.1 15 1.7 15 0.1 -
T2-T7YRAIS v uvvereireeneeneronnannans 996 7.0 1.18 g91.2 1.7 20 30 15 05
18-24YRarS .. .vvvreireiiei i 944 79 1.48 89.8 23 1.7 4.0 19 03
25-34YRAIS vttt 1,038 6.4 0.75 91.5 22 24 28 0.9 0.3
B5-44YRAIS .. uit et it 721 46 0.91 93.3 21 0.8 2.7 0.7 0.5
45-54YRarS . ... it e 660 *35 *1.20 94.3 22 0.6 1.5 14 -
B5-BAYRAIS .\ttt 1,187 *1.3 *0.39 97.0 1.7 0.7 0.4 0.1 0.1
B5-TAYRAIS «ooinereeiiinniaanaanannan 1,165 *1.2 *0.36 96.8 2.0 0.6 04 0.2 -
White
Allages .. oveiiee i, 6,475 48 0.51 93.2 20 14 22 1.0 0.2
B-11years ......ooieiiiiiiiiii e 679 3.2 0.66 95.2 16 19 1.2 0.2 -
12-17years «.ovveini i ieasiieenes 815 6.9 1.22 9.2 20 1.8 26 1.7 0.7
18-249€arS ... iiiit it i e 813 7.8 153 90.1 21 15 4.2 18 0.3
25-34Y0AIS 1.\ttt e 880 6.6 0.81 91.4 2.0 26 27 1.0 03
B5-44YLaIS «.viiei it iiiian e 629 43 097 935 22 0.7 25 038 03
45-54YBAIS .. .iiiit it 592 *3.3 *1.25 94.4 22 0.4 1.3 1.6 -
55-B4YRAIS vttt 1,049 *1.4 *0.44 96.7 19 0.8 05 0.1 0.1
B5-T4YRarS .\ vvieere e 1,018 1.3 0.39 96.7 20 0.7 05 0.2 -
Black
Allages .....oviiiiiiiii i 896 43 1.08 93.9 1.8 1.2 20 0.8 0.3
B-1Tyears .......coviviiiieinainnnnnss 124 *3.2 *1.93 96.8 - 0.6 26 - -
12-17YBarS ovvvi it iiiiiiianeranenes 153 *6.4 *2.38 927 0.9 23 35 0.6 -
18-24years . ... 111 *8.5 *4.32 87.2 43 2.1 28 36 -
25-34YRaIS 1 iiee e 132 *4.2 *1.94 924 33 1.0 22 1.0 -
35-44Vears ... ..iiiiiiiie e 70 *6.4 *3.23 9223 13 20 1.7 - 27
45-54 years ...... e taereteran e 59 - - 97.8 21 - - - -
B5-BAVearS .. vvriirir et 126 - - 100.0 - - - - -
B5-T4YRarS ...oiovvrriiiiiiieiiaaare 121 - - 986 14 - - - -

Mean diameter of the erythema reaction greater than or equal to 10.5 mm,

2Flgures may not add to 100 percent because of rounding.
3includes data for races not shown separately,

NOTE: mm = millimeter.
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Table 21. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for females ages 6-74 years, to Bermuda

grass allergen, by race and age: United States, 1976-80

Positive skin-test

reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5 and
Sample Standard 104mm  204mm 304mm  404mm more
Race and age size Percent error omm (+/-) (1+4) 2+) @+) (4+4)
All races®
Allages ...t e e e e, 7,985 4.1 0.44 945 1.4 15 1.4 1.0 0.1
B=T1YBArS ..ottt iiii i iienniiineronnennas 802 26 0.69 96.4 1.0 1.4 0.8 05 -
12-17Y8arS vt veireir s ieeireeee s 898 6.4 1.28 92.1 15 3.0 20 14 -
18-24Y0arS . .\ii ittt e 1,020 6.3 0.94 924 13 23 2.3 16 0.1
25-B4YRAIS ..\ttt e 1,116 4.1 0.58 93.9 19 1.1 15 15 0.1
3544 YRaAIS ...t i 802 4.7 1.14 94.1 1.2 19 1.2 1.1 0.4
A5-B4YLarS ...\ vuvet it e e 725 28 0.68 95.4 1.8 1.0 1.1 0.2 0.4
B5-BAYEAIS ...\ttt e 1,277 26 0.65 96.2 1.2 0.6 1.2 0.8 -
BS=TAYEAIS .. vv ettt et 1,345 1.2 0.35 97.7 1.1 0.4 0.3 0.4 ~
White
Allages ... e e e 6,802 3.7 0.43 94.7 15 14 1.3 1.0 0.2
[ N =T £ 644 20 0.66 96.9 1.1 10 0.6 0.4 -
B A= |- T 728 6.4 1.40 919 16 28 20 1.6 -
18-24¥0arS . i vttt e e e 854 55 0.87 930 15 21 1.7 1.5 0.1
25-BAYRAIS .\ttt e 951 40 0.58 94.1 1.9 1.2 1.4 1.2 0.1
B5-44YEars ...t e 694 4.3 1.09 94.4 1.3 1.6 1.1 1.3 0.4
45-B4Years ... e e 615 2.1 0.58 95.8 20 0.7 0.8 0.3 05
B5-BAYEAIS . .oveit ittt e e 1,135 28 0.72 959 1.3 0.7 1.3 0.8 -
B5-TAYEars . ... it i i e 1,181 *1.2 *0.40 97.6 12 04 0.2 05 -
Bilack
- - e =T A 1,041 58 1.08 93.7 0.6 23 22 1.1 0.1
B-1TYearS «\oi i iir it e e iraiieraeannans 143 *5.7 *1.83 93.6 0.7 3.1 16 1.0 -
T2-17 Y AIS « v ittt ittt e et e 155 *6.4 *2.38 927 0.9 3.9 25 - -
18-24Y0arS . ..o i e e e, 139 *124 *4.01 87.2 0.5 3.2 6.7 24 -
25-34YBaAIS ... .t e, 140 *4.3 *2.10 94.3 14 0.5 0.5 33 -
3544 YEarS ... e i i e, 95 *4.6 *2.46 95.4 - 15 25 - 06
45-5AYearS ...t it e 95 *5.3 *268 94.7 - 4.4 0.8 - -
55-BAYRAIS ...ttt e 127 *“1.1 *0.69 98.9 - 0.3 0.4 0.4 -
[ BT 1 147 *04 *0.37 99.0 0.6 0.4 - - -

IMean diameter of the erythema reaction greater than or equal to 10.5 mm.
2Figures may not add to 100 percent because of rounding.
Sincludes data for races not shown separately.

NOTE: mm = millimeter.
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Table 22. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for persons ages 6-74 years, to ragweed

allergen, by race and age: United States, 1976-80

Positive skin-test

reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5 and
Sample Standard 10.4mm 20.4mm 30.4 mm 40.4mm more
Race and age size Percent error Omm (+/-) (1+) (2+) 3+) (4+)
" Allraces®
XL = 15,450 10.1 0.57 86.9 3.0 36 3.7 2.1 06
[ S - - 1,620 8.7 0.70 886 28 4.7 25 1.2 0.3
12-17YRAIS «ivvevreneennrarnunerinnneronnns 1,883 120 1.03 85.0 3.0 4.0 49 2.2 08
18-24YBAIS v vvvivverannnernreetotioionananas 1,951 145 113 824 31 5.2 4.7 34 1.1
25-34YRAIS 1 uuieiieinnriet it 2,140 12.6 0.79 84.2 3.2 37 56 27 06
35-44YRAIS . .uverarii it 1,513 10.7 1.04 86.1 3.2 3.7 3.2 26 1.2
4B-54YEArS ... iiieii ittt it eaaas 1,380 73 0.97 89.8 28 29 27 1.6 0.1
B5-B4years ... . ittt e 2,454 57 0.66 91.3 29 20 23 1.0 04
B5-TAYEAIS +ouvueraerrenureanorrannaeeannnnen 2,508 45 0.48 92.2 3.3 16 1.7 1.0 0.2
White
YT - TP 13,214 9.7 0.51 87.2 3.1 34 3.6 21 06
L IR - | - T 1,316 75 0.62 89.3 3.1 39 22 1.2 0.2
12-17 Y AIS oottt et iii it it eannes 1,531 11.9 0.98 85.3 29 37 50 23 0.9
1B-24YBAIS ..t ivrenurnereniroenasnssenronnas 1,656 139 0.98 82.8 33 5.0 47 32 0.9
25-34YRAIS ... verriirrr et iaanan 1,816 12.1 0.86 84.6 33 35 5.5 25 0.7
35-44YBAIS . uvirnetaretareireiiernaeaaaeasan 1,313 10.4 1.04 86.6 3.0 3.3 28 30 1.2
A5-54YBAIS . .viivrirsaeeereireiianinriannaanes 1,207 7.2 1.04 90.0 28 29 26 15 0.1
BE-BAYBAIS & vvvvine it 2,176 5.7 0.66 91.3 29 2.1 24 1.0 0.2
B5-TAYEAIS +uuvrreresrraasanennatsnsansonann 2,199 44 0.51 92.2 34 1.4 1.8 1.0 0.3
Black
AllAgeS . ovveiiiireiiaiiiit i eriacranneaas 1,930 13.5 234 84.2 24 52 47 25 1.1
BTl YBAIS «\utvereereaercananseraneeennneenns 267 15.0 247 84.4 06 8.2 4.6 1.6 0.6
LD T T 309 14.8 3.25 82.1 31 59 5.4 25 0.9
1824 YBAIS .t vetrearereir i 248 21.1 4.40 775 14 8.1 53 5.0 28
25-3AYBAIS 1 ovveiiae it i, 273 17.1 3.39 798 3.1 5.1 6.8 48 0.4
3544 VRIS .. vviinnr ittt e 166 11.3 295 848 40 46 5.5 - 1.2
T - T 150 48 1.41 92.1 3.1 1.0 32 0.6 -
B5-BAYRAIS . .uirrneriinareareiaereraan 250 *6.3 *3.02 921 17 1.3 1.4 1.2 24
B-TAYEAIS .ot iiiiiiin e rineiasnesneaaanans 267 54 117 926 2.1 2.7 1.5 1.2 -

TMean diameter of the erythema reaction greater than or equal to 10.5 mm.
2rigures may not add to 100 percent because of rounding.
3Includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 23. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for males ages 6-74 years, to ragweed
allergen, by race and age: United States, 1976-80

Positive skin-test

reaction’ Percent distribution of erythema reaction?
0.1- 10.5- 20.5~ 30.5- 40.5 and
Sample Standard 10.4mm 20.4mm 30.4mm 40.4mm more
Race and age size Percent error omm (+/-) (1+) 2+) 34+) 4+)
All races®
Allages ... e 7,508 11.6 0.70 85.3 3.1 40 44 26 0.7
B-T1years ......oiiei i 822 9.6 1.09 87.9 25 5.1 28 15 0.2
T2-17y 8IS .. 991 12.8 1.34 84.3 29 47 41 28 1.2
18-24years ... ... .. 939 176 1.62 79.3 3.1 7.3 5.6 3.5 13
25-34years . ... 1,032 14.8 1.14 81.7 34 3.2 77 3.3 05
35-44years ... ... 716 11.8 1.50 85.1 3.1 3.1 3.4 3.7 16
45-54years ... 659 9.2 1.66 87.8 3.1 34 3.3 24 -
55-6BAyears ... 1,183 5.8 0.99 90.8 34 1.7 29 1.2 -
B5-7Ayears . ... 1,166 5.1 0.74 914 3.5 1.7 2.0 1.1 0.3
White
ABAges ... e 6,447 11.6 0.65 85.3 32 36 4.5 28 0.7
B-1tyears ... ... ..o 675 8.7 114 88.6 27 4.0 28 1.6 0.3
12-17years ..o 810 13.0 1.24 84.2 27 4.4 4.4 3.0 1.2
1B-24yearS ... ... .. 808 17.6 1.46 79.3 3.1 6.7 6.0 3.7 1.2
25-34years .. ... ... 873 14.9 1.31 81.4 3.7 3.3 7.7 34 0.5
35-44years . ... 624 11.7 1.53 85.5 28 2.3 3.4 43 1.7
45-Bdyears ....... . 592 9.1 1.65 87.5 3.3 34 3.3 25 -
B5-B4Years ...t 1,046 6.0 1.10 90.6 3.4 1.8 3.0 1.3 -
B5-74Years .....c.oiiiiii i e 1,019 52 0.76 91.0 3.8 1.6 22 1.2 0.3
Black
Allages ... oo e 895 127 291 85.2 21 6.3 3.9 1.6 09
B-11years ...t 124 14.1 3.60 855 0.4 9.7 3.2 1.2 -
12-17years .. ... e e 153 14.4 4.57 82.2 34 7.5 3.6 23 1.0
18-24years ... 111 217 6.01 75.8 26 13.0 43 24 2.1
25-34YRArS ...t 133 17.2 417 80.8 20 38 8.7 3.7 1.0
B5-44YRaIS .. ... e 70 *8.5 *4.04 86.1 44 48 3.0 - 17
45-54years ... ... 58 *3.5 *1.88 95.2 14 2.1 1.3 - -
B55-B4years ... ... 125 *4.6 *2.41 95.4 - 1.1 3.0 - 05
B5-74YRarS ... e 121 *3.7 *2.80 95.6 08 1.3 1.1 1.2 -

'Mean diameter of the erythema reaction greater than or equal to 10.5 mm.
Figures may not add to 100 percent because of rounding.
3includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 24. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for females ages 6-74 years, to ragweed

allergen, by race and age: United States, 1976-80

Positive skin-test

reaction’ Percent distribution of erythema reaction®
0.7- 10.5~ 20.5- 30.5- 40.5 and
Sample Standard 104 mm 20.4mm 30.4 mm 40.4 mm more
Race and age size Percent error oOmm (+/-) {(7+) 2+) (3+) (4+4)
All races®
AllAgES ...t iiiiere i 7,942 86 0.54 88.4 3.0 33 3.1 16 0.6
B-11YEaTS v r it 798 7.8 1.09 89.2 3.0 4.2 22 1.0 0.3
12-17Y€arsS ..o ii ittt 892 11.1 1.31 85.7 32 3.2 5.7 1.7 0.5
18=24Y€ars ......vviiiiiiiie s 1,012 115 1.24 85.4 3.1 33 39 3.3 1.0
25-34YEAMS «\viretrrrrniiea s 1,108 104 0.92 86.6 3.0 41 36 2.0 0.7
B5-44YEAIS .\ uuieer e 797 9.6 1.15 87.1 3.2 44 28 1.6 0.8
45-BAYEAIS .. ..oiiiiiieiiii e 721 5.6 0.95 91.8 26 24 22 0.8 0.2
B5-BAYEAIS ...ttt 1,271 5.6 0.94 91.8 26 23 1.8 0.9 0.7
B5-TAYEAIS .. ouieirrirriareanaannenns 1,343 4.1 0.62 92.8 3.2 1.5 1.4 0.9 0.2
White
Allages ..o e 6,767 7.9 0.47 89.1 3.0 3.1 28 1.4 0.5
[ =T U 641 6.4 0.94 90.1 35 39 15 08 0.1
12-17YRAIS oot v et iiiaee s 721 10.7 1.31 86.3 3.0 3.1 56 15 05
1824 YLBIS .« vvve s irnennaaaraanenies 848 10.3 1.24 86.2 35 33 36 28 0.7
25-B4YBAIS . it 943 9.4 1.01 87.8 2.8 37 32 1.6 0.8
B5-44YRAIS ...t 689 9.1 1.20 87.6 33 4.3 22 18 0.8
A5-54YRAIS vttt 615 53 0.99 923 2.4 25 2.0 06 0.2
B5-BAYRAIS . ierren e 1,130 55 0.97 920 25 24 1.9 0.8 0.4
B5=TAYRAIS .\ vvienrear e 1,180 37 0.67 93.2 3.1 1.3 14 0.8 0.3
Black
Allages ..o i e 1,035 14.1 214 83.3 28 42 54 3.2 1.2
[ =t P 143 158 4.36 83.3 0.7 6.8 59 21 1.2
12-17YBAIS .. oi ittt iiiiaieare s 156 15.2 3.53 82.1 27 43 7.4 28 0.7
18-24Y8aIS . ..ottt 137 20.6 5.27 78.9 05 41 6.1 7.0 34
25-34YBarS ... o e 140 17.0 397 79.1 39 6.0 5.4 56 -
35-A4YRAIS « it e 96 12.7 3.46 83.7 36 45 7.6 - 0.7
A5-BAYRAIS .\ v e 92 *6.0 *2.06 89.4 47 - 49 1.1 -
55-B4YEArS ... 125 *7.8 *3.81 89.1 3.1 1.4 - 23 40
B5-7AYBAIS ... ottt 146 6.6 1.97 90.4 3.0 37 1.7 1.4 -

TMean diameter of the erythema reaction greater than or equal to 10.5 mm.

Figures may not add to 100 percent because of rounding.
3Includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 25. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for persons ages 6~74
years, to ragweed allergen (high pollen regions—Northeast and Midwest), by race and age: United States, 1976—80

Positive skin-test

reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5 and
Sample Standard 10.4mm 20.4mm 30.4mm 404 mm more
Race and age size Percent error Oomm (+/-) (7+) 2+) 3+) “4+)
All races®
Allages ... 7,613 13.2 0.67 83.6 3.1 45 5.1 3.0 07
B-Tlyears ... ... . 783 13.3 1.10 83.3 3.3 7.4 38 1.8 0.4
12-17years ... e 912 16.0 1.55 80.7 33 5.1 7.4 3.1 0.5
18-24years ... .. 1,015 19.4 1.60 77.7 29 6.4 6.7 4.9 1.4
25-34yRars ... ... e 1,061 15.5 0.85 814 3.1 4.3 7.2 3.2 0.7
35-44years ... ... 752 13.7 1.46 84.2 2.1 4.7 3.6 4.0 15
45-B4years ... ... e 689 10.1 1.76 86.6 33 3.0 4.1 27 0.2
B5-B4years .......... .t i 1,216 6.7 0.97 89.4 39 20 29 1.6 0.3
B5-74YRars . ... e 1,185 5.7 0.70 91.1 3.2 1.7 2.3 1.6 0.1
White
Allages ...t 6,703 13.0 0.66 83.9 3.2 42 49 3.2 0.7
B-11Years ...t 648 11.8 1.01 84.4 3.8 6.2 3.2 1.8 0.4
12-17Y€aIS ... it e 772 15.6 1.54 815 29 4.6 71 3.4 0.5
18-24years . ... e 907 19.2 1.52 77.9 29 6.2 6.9 4.8 1.3
26-34Years ... e 929 15.1 0.91 81.6 3.2 4.3 6.7 3.3 0.8
35-44Y8arS ...t 665 13.4 1.54 84.4 2.2 4.4 3.1 45 1.4
45-BAyears ... e 617 10.3 1.91 86.3 34 3.2 4.1 2.8 0.2
B5-BAYEAIS ...ttt e e 1,089 7.2 1.08 88.8 4.0 21 3.1 1.7 0.3
B5-74Years ......oiiiiiii i e i 1,076 5.8 0.74 90.9 3.4 16 23 1.8 0.2
Black
Allages ... 849 15.8 2.26 82.1 2.1 6.6 6.9 1.7 0.6
B-T1years ... e e 129 21.6 412 776 0.8 12.8 7.7 1.2 -
T2-179 IS .. o e e 130 19.8 416 77.5 2.8 9.2 9.3 1.3 -
18-24years ... ... 100 21.3 5.29 76.7 20 9.3 4.6 5.2 22
25-BAYRAIS ..\ttt e e 120 19.3 3.2% 78.2 25 3.9 12.0 3.3 -
35-d4years .. ... e 79 15.8 3.89 83.3 1.0 6.5 6.7 - 25
45-54years ... ... e 67 *6.1 *2.64 90.6 33 1.1 5.0 - -
BB-B4years ... ... .. 122 ¥2.0 “1.41 95.0 31 08 1.1 - -
B5-74YEars ..ottt e e 102 5.0 1.54 93.4 1.8 29 2.1 - -

IMean diameter of the erythema reaction greater than or equal to 10.5 mm.
Figures may not add to 100 percent because of rounding.
Sincludes data for races not shown separately.

NOTE: mm = millimeter.
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Table 26. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for males ages 6-74
years, to ragweed allergen (high pollen regions—Northeast and Midwest), by race and age: United States, 1976-80

Positive skin-test
reaction® Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5 and
Sample Standard 10.4mm 20.4 mm 30.4mm 40.4mm more
Race and age size Percent error omm (+/-) (7+) 2+) 3+) “+)
All races®
L T 1= 3,691 15.3 0.80 81.5 3.2 5.1 5.7 38 0.8
L IR = T O 397 15.3 1,62 81.4 3.3 79 48 20 0.5
12-17YearS oot ie it i iaen e 47 17.4 1.33 79.7 29 6.7 6.0 38 0.9
18-24Y€arS ..ottt et e i e, 499 22.0 239 758 22 8.4 76 49 1.2
25-B4YRAIS v ettt e i, 501 189 0.99 775 35 4.2 9.7 45 05
3544 YBaIS .ttt e 365 14.8 218 83.0 21 4.3 28 5.2 25
45-BAYRAIS ittt et 336 122 287 84.5 3.3 32 49 4.2 -
B BAYRaIS v it et i et a e 585 7.0 1.51 88.5 45 1.8 35 1.7 -
[ty = £ 537 7.0 1.15 88.7 4.3 2.0 26 20 0.3
White
AllagES ..ot iiiiit i it e 3,280 15.3 0.83 81.4 33 47 57 41 0.8
L =T 1 TN 338 13.5 1.71 82.6 39 6.2 45 23 06
12-17 YIS t ittt iiiai e e et 404 17.2 1.51 80.0 28 6.0 6.1 4.1 1.1
T8-24YEBIS .t iiiiiiiiiiii it 452 21.8 222 76.1 2.1 7.6 7.9 5.2 12
25-34YRAIS ... iit ittt i it 441 18.7 1.01 778 34 46 9.1 45 0.5
3544 YRAIS o\t iit ittt ity 328 15.5 231 823 22 4.1 3.2 538 24
A5-B4YOAIS ot vvi et ininie s 313 131 2.98 834 36 33 53 45 -
BE-BAYRAIS «.vvr it 520 7.5 1.66 87.6 49 20 36 1.9 -
B5-TAYEES ..o iriienei it insiaiannannnanss 484 75 1.28 87.8 47 22 28 22 0.4
Black
Allages ..t i i e 380 16.2 2.85 81.9 19 83 6.0 1.2 0.7
[ i = - S 54 *249 *6.64 751 - 16.5 75 0.9 -
T 0 = - T S P 61 203 4.28 77.3 24 128 59 1.6 -
18-24Y€arS oo ittt i i e 44 *25.3 *10.12 719 29 17.7 5.0 1.1 1.5
25-34YBAIS Lt ii it it iie e e 53 25.4 374 69.2 5.4 1.1 19.6 47 -
35-44YRBAIS L.ttt it et e, 32 *8.7 *5.81 89.2 22 47 - - 40
45-BAYBAIS ittt ettt 22 * * o * * v * *
Lo T T 1. PN 65 *2.2 *2.26 97.8 - - 22 - -
Ly T 1 N 49 *1.1 *1.08 88.9 - - 1.1 - -

IMean diameter of the erythema reaction greater than or equal to 10.5 mm.
Figures may not add to 100 percent because of rounding.
3includes data for races not shown separately.

NOTE: mmi = millimeter.
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Table 27. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for females ages 6-74
years, to ragweed allergen (high pollen regions—Northeast and Midwest), by race and age: United States, 1976-80

Positive skin-test

reaction’ Percent distribution of erythema reaction?
0.7- 10.5~ 20.5- 30.5- 40.5and
Sample Standard 104 mm 20.4mm 30.4 mm 40.4mm more
Race and age size Percent error 0mm {(+7-) (1+) 2+) 3+) 4+)
Alf races®
V-V =T 3,922 11.3 0.74 85.6 3.1 3.9 45 23 0.6
(o =T U G 386 11.4 1.90 85.2 34 6.8 29 15 0.2
1217 Y@AIS « .ttt e 441 14.6 21 81.7 3.7 35 8.7 23 -
18-24YEAIS ..ottt e 516 16.8 204 796 3.6 45 5.9 49 16
25-B4YEAIS . ...vtr e 560 12.2 1.37 85.0 28 43 49 21 0.9
35-44YEAIS ....oi it e 387 12.7 177 85.3 20 5.1 43 28 0.5
45-BAYEAIS ... .our vttt e 353 79 1.60 88.7 33 2.8 34 13 0.4
BE-BAYBAIS .. .vverrene e 631 6.4 1.33 90.2 34 21 24 14 0.5
B5-TAYEAIS ..ttt eneiieiieen i 648 47 0.83 929 34 1.4 20 14 -
White
ABAgES - oo e 3,423 10.7 0.69 86.2 3.1 38 4.0 23 0.6
[ B =Y - 310 10.0 1.79 86.2 37 6.3 2.0 15 03
1217 YBAIS vttt vi it 368 14.0 1.97 83.0 3.1 31 8.2 26 -
18-24VYBAIS .. iviiiiit s 455 16.5 207 79.9 36 48 5.9 4.4 14
25-B4YBAIS . ..ottt 438 11.6 1.61 85.3 3.1 4.1 44 20 1.1
B5-44YBAIS . ..v vttt e 337 11.4 1.88 86.3 2.3 48 3.0 32 03
45-BAYEAIS . ..ottt 304 76 1.67 89.3 3.1 32 28 11 0.5
BEBAYBAIS « v v et 569 6.9 1.47 89.9 3.2 22 26 16 0.6
BB-TAYRAIS ..\ttt 592 45 0.87 93.2 24 1.1 19 15 -
Black
ALAGES v er et s 469 16.5 2.38 82.3 23 52 7.7 20 06
B-T1YBArS ...ttt 75 *18.0 *6.79 79.6 1.5 9.7 7.8 15 -
1217 YBAIS « ittt 69 *19.3 *6.81 776 3.1 6.2 12.1 1.0 -
18-24YE8IS .. .. it s 56 18.0 2.7 80.8 1.3 23 4.2 8.6 2.8
25-34YBAIS vttt 67 *15.7 *6.18 836 0.8 5.6 76 25 -
B5-4YBAIS « . vvv et 47 21.3 5.10 787 - 79 12.0 - 1.4
45-BAYEAIS .. .vt et ree e e 45 *85 *3.91 859 5.5 - 8.5 - -
B5-BAYEAIS ...vviriiiiii s 57 *1.7 *1.43 920 6.3 1.7 - - -
B5-TAYBAIS .. ivt it iiiiii e 53 *8.0 *2.84 89.2 28 5.0 29 - -

1Mean diameter of the erytherna reaction greater than or equal 1o 10.5 mm.
2Figures may not add to 100 percent because of rounding.
3ncludes data for races not shown separately.

NOTE: mm = millimeter.
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Table 28. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for persons ages 6-74

years, to ragweed allergen (low pollen regions—South and West), by race and age: United States, 1976-80

Positive skin-test
reaction® Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5 and
Sample Standard 104mm  204mm  304mm  404mm more
Race and age size Percent error omm (+/) {7+) 2+) 3+) “4+)
All races®
AllagES . .vv it eiieiie e 7,837 7.2 0.91 89.8 3.0 28 25 1.3 0.6
B-11years .....coovvvevnerenrennnenann 837 46 0.74 93.2 23 2.3 14 0.8 0.2
12-17years . ..o, 971 85 1.37 88.6 28 3.0 29 1.5 1.2
18-24Y€arS . .uvvviniiin i e 936 938 1.63 86.8 33 4.1 28 2.0 0.9
25-34Years ... .. i 1,079 10.0 1.27 86.7 33 3.2 42 2.1 0.5
35-44years ...ttt 761 79 1.49 87.9 4.2 29 28 14 0.9
45-BAYEArS . .ovriiriiiiie i 691 4.9 0.96 92.8 23 28 1.5 0.5 -
B5-B4YRAIS . .civte i iiiiie e 1,238 48 0.82 93.1 20 20 18 0.5 0.5
B5=TAYBAIS ... virer i iiiinnrearaanas 1,324 34 0.61 93.2 34 15 1.1 04 0.3
White
Allages ..ot iii et i 6,511 6.5 0.78 90.5 3.0 26 24 1.0 0.5
B=T1Years . c.viiii it iiiicnnanacrannn 668 36 0.65 93.9 25 1.8 1.2 0.6 -
12-17years «oovin ettt et 759 85 1.32 88.7 28 30 3.1 1.2 1.2
18-24¥€arS oo v vt et e 749 83 1.156 87.9 3.8 3.7 24 15 0.6
25-34years ... i it 887 93 138 87.5 33 28 43 1.7 0.5
35-44YRaIS . ittt e e 648 75 1486 88.7 38 22 25 16 1.1
45-54YRAIS . vt it 590 42 093 93.5 23 27 1.2 0.3 -
B5-B4YRaIS v eer e iiii e 1,087 4.4 0.76 93.8 19 22 1.7 0.4 0.1
B5-TAYRAIS © v eeiii et 1,123 3.0 0.65 93.6 34 13 1.2 0.1 0.4
Black
Allages ....iiiii i e 1,081 *“11.7 *3.66 85.7 26 42 3.1 3.1 14
G-1lyears ..., 138 93 222 90.3 04 4.3 19 20 1.1
12-17YearS ..ttt ie i, 178 *11.2 *4.83 85.5 33 36 27 34 1.5
18-24V6arS .. ovtiine it aanaan, 148 21.0 6.54 78.0 11 7.3 57 4.8 3.1
25-34Vears . ... i eii e 153 *15.5 *5.51 81.0 35 59 3.0 59 0.8
35-44YArS . ...t it e 87 *7.5 *4.31 86.0 6.5 3.1 4.4 - -
45-BAYRArS ...ttt e et 83 *3.9 *1.72 93.1 30 0.9 19 1.0 -
G5-B4YRarS .. ..eire it iiiai e, 128 *10.3 *4.37 89.3 03 1.7 1.7 24 4.6
B5-T4WearS .. ... iviiiire i 165 56 1.64 92.1 23 26 1.1 1.9 -

IMean diameter of the erythema reaction greater than or equal to 10.5 mm.

Figures may not add to 100 percent because of rounding.
3Includes data for races not shown separately.

NOTE: mm = millimeter.
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Table 29. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for males ages 6-74
years, to ragweed allergen (low pollen regions—South and West), by race and age: United States, 197680

Positive skin-test
reaction’ Percent distribution of erythema reaction®
0.1- 10.5- 20.5- 30.5- 40.5and
Sample Standard 104mm  204mm  304mm  404mm more
Race and age size Percent error omm (+7/-) (1+) @2+) 3+) “+)
All races®
Alages ..o e e e 3,817 83 1.13 88.6 3.1 3.0 3.2 16 06
B-T1years ... .o e 425 47 1.14 93.5 1.8 27 1.1 1.0 -
1217y ars . ... e 520 9.0 2.15 88.1 29 3.0 26 20 14
18-24Y0arS . . ..o e 440 13.2 225 827 4.1 6.1 3.6 2.0 1.3
25-34YEaIS ..\t 531 11.2 1.94 85.4 34 24 6.0 24 0.5
B5-44years .. ... e 351 9.1 2.16 87.0 3.9 20 39 23 0.8
A5-B4years ... ... e 323 6.2 1.88 90.9 29 37 1.8 0.8 -
BBBAYEAIS « .ttt 598 4.7 1.14 93.0 2.3 1.6 24 0.7 0.1
B5-74YEAIS .. oottt e e 629 34 0.88 93.9 2.7 1.4 1.5 0.3 0.2
White
Allages ... e 3,167 7.9 101 ° 890 3.1 26 3.2 18 0.6
B-11YearS ..ot i e e 337 4.3 1.12 94.0 1.6 20 1.3 1.0 -
B =T £ N 406 9.2 1.93 88.2 27 29 29 20 14
18-24Years . ...t e e e e 356 12.8 1.80 830 4.2 58 38 20 1.2
25-34YEAIS ... . i e 432 11.3 2.29 84.7 40 2.1 6.4 24 04
3544 YBAIS ..\ttt e 296 7.9 225 88.7 34 0.6 36 28 0.9
A5-BAYRAIS . .. eie ittt et 279 52 1.53 91.7 3.0 3.5 1.3 0.4 -
B5-BAYEarS ...t vtt i 526 4.6 1.30 93.5 1.8 1.6 23 0.7 -
B5-74YLarS ..o vv it i e 535 30 0.80 94.1 29 1.0 1.6 0.1 0.2
Black
Al agES ..ttt i it e 515 *10.4 *4.49 87.4 23 5.0 2.6 1.8 1.0
B-T1YBaIS .. it 70 *5.9 *2.81 93.3 0.8 4.5 - 1.4 -
1217 YBAIS .« oot i it e e 92 *10.8 *7.02 85.1 4.1 4.4 2.2 27 16
TB-24YBaIS «\ vttt ettt et 67 *19.4 *8.14 78.2 24 10.1 38 3.1 24
25-34YBAIS .. ettt 80 *125 *6.22 87.5 - 5.4 25 3.1 1.6
B5-44YEAIS .. ovttit e e 38 *10.2 *5.86 836 6.2 4.9 53 - -
A5-BAYRAIS ...ttt e e 36 *4.0 *2.41 93.9 22 18 21 - -
55-BAYEAIS ...t vvr it 60 *7.3 *3.78 92.7 - 23 4.0 - 1.1
BE=TAYBAIS .« .ot iireeeeeieee s 72 *5.3 *4.93 93.5 1.3 22 1.2 19 -

1Mean diameter of the erytherna reaction greater than or equal to 10.5 mm.
Figures may not add to 100 percent because of rounding.
3includes data for races not shown separately.

NOTE: mm = miilimeter.
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Table 30. Sample size, percent positive, standard errors of percent positive, and percent distributions of the erythema reaction for females ages 6-74

years, 10 ragweed allergen (low polien regions—South and West), by race and age: United States, 1976—-80

Positive skin-test

reaction’ Percent distribution of erythema reaction®
0.7- 10.5- 20.5- 30.5- 40.5 and
Sample Standard 10.4 mm 204 mm 30.4 mm 40.4 mm more
Race and age size Percent error omm (+/-) (7T+) (24+) 3+) (4+)
All races®
V1 I=To 1T 4,020 6.2 0.79 90.9 29 27 19 1.0 0.6
B-Tlyears . ..o e i e 412 45 1.09 928 2.8 1.9 1.7 06 0.3
B AT - 451 8.1 1.60 89.2 28 29 3.1 1.1 1.0
T8-24YEAIS v et e et 496 6.8 144 90.5 27 23 2.1 1.9 0.6
25-34YRAIS ..\ vttt 548 8.8 1.18 88.0 3.2 4.0 24 1.9 0.5
35-44y2ars ..., 410 6.9 1.48 88.7 4.3 37 17 04 1.1
45-Bayears ... 368 3.6 1.00 946 19 20 1.2 0.4 -
B5BAYRAIS . i v et 640 5.0 1.35 93.3 18 25 1.3 0.4 0.9
B5-74YRAIS ..\t v e 695 34 0.90 92.7 39 1.6 0.8 0.5 05
White
Allages ... .o iiiiiiiiiiiin i 3,344 52 0.66 91.9 29 26 1.6 05 05
B-T1years .....ovviiiiiniriineinannane 331 29 *0.89 93.7 3.4 16 14 0.2 -
R - - T 353 7.7 1.75 89.3 29 3.0 3.2 0.5 1.0
18-24years . ...cvvniunnn J N 393 42 117 924 34 18 1.2 1.2 -
28-34YRArS . ...t i 455 73 1.13 90.2 25 3.4 21 1.1 06
35-44years ... i i e 352 741 1.55 88.7 4.2 38 1.5 05 13
45-54vyears .. ... e 311 *3.2 *1.01 95.1 1.7 19 1.2 0.2 -
B55-BAYBAIS .. i it 561 4.1 1.30 94.0 1.9 26 1.2 - 0.2
B5-T4YRArS ... uvii it i 588 *29 *1.01 93.2 39 1.5 0.8 0.1 05
Black
Allages ...t e 566 13.0 3.26 84.1 29 34 35 42 1.8
B-tlyears ... . i e e e 68 13.0 426 87.0 - 4.0 3.9 27 2.3
12-179€arS .. v i iie et 87 116 343 86.0 24 26 3.2 44 14
T8-24Y€arS .. viiii i 81 *22.2 *7.92 778 - 52 7.2 6.1 3.7
25-34YLArS ittt it 73 18.3 563 749 6.8 6.4 3.4 8.5 -
35-44Y€arS .. vvvt it e 49 *5.1 *4.04 88.2 6.8 14 36 -~ -
A5-BAYLAIS ..\ttt e 47 *3.7 *2.32 92.4 39 - 1.7 2.0 -
B5-B4YRAIS .. ittt 68 *12.6 *5.03 86.8 06 1.2 - 4.2 7.2
B5-74YEArS .. .ovvi ittt 93 *5.8 *2.60 91.1 3.1 29 1.0 1.8 -

TMean ciameter of the erythema reaction greater than or equal to 10.5 mm.

Figures may not add to 100 percent because of rounding.
3includes data for races not shown separately.

NOTE: mim = miliimeter.
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Table 31. Median size of positive skin-test reaction to individual allergens for persons ages 6-74 years, by race and age: United States, 1976-80

Individual Alf races’ White Black
allergen Both sexes Male Female Both sexes Male Female Both sexes Male Female
Median in millimeters
Housedust............................. 20.0 205 18.0 20.0 210 190 18.5 18.0 18.5
Alternaria. . .......... ... L, 220 215 225 225 220 22.5 200 20.0 21.0
Cat. e 20.0 20.0 21.0 20.5 20.0 21.0 18.0 17.0 19.5
DOg e 20.0 205 19.0 200 20.0 20.0 17.0 23.0 17.0
Ragweed — allregions. . .................. 24.0 25.0 23.0 245 25.0 225 23.0 205 250
Ragweed — high pollen regions®. . .......... 25.0 25.0 24.0 25.0 25.5 24.0 225 20.0 240
Ragweed — low pollenregions® ............ 23.0 235 25 225 24.0 205 26.0 215 275
Oak .o 230 230 230 23.0 235 23.0 225 225 205
Ryegrass............coiiiiiiiiiiinnn.. 290 290 2.0 295 295 30.0 275 275 27.0
Bermudagrass .......... ... ...l 240 250 235 25.0 255 23.5 235 250 235

'Includes data for races not shown separately.

2Northeast, Midwest.
3South, West.
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Appendix |
Statistical notes

Introduction

This report is based on data collected in the second Na-
tional Health and Nutrition Examination Survey
(NHANES II) from February 1976 through February 1980,
NHANES 1II, conducted by the National Center for Health
Statistics (NCHS), was a survey of the U.S. civilian nonin-
stitutionalized population (including Alaska and Hawaii) 6
months through 74 years of age. Both interview and examina-
tion procedures were used to collect a broad spectrum of
demographic, socioeconomic, and morbidity data and related
medical and nutritional information. During household inter-
views, demographic, socioeconomic, and some medical his-
tory data were obtained for sample persons. Dietary interview,
medical examination, and related clinical tests and procedures
were performed in specially designed mobile examination cen-
ters (MEC’s) that were transported to each sample location
to provide standardized conditions and equipment.

Survey design

NHANES II utilized a stratified, multistage probability
sample design. In hierarchical order, the stages of selection
were as follows: Primary sampling units (PSU’s—a PSU is
a county or a small group of contiguous counties), segments
(a segment is a cluster of eight households), households,
and finally, sample persons.

Four hundred sixty-one primary sampling units were
formed in the first design stage from the PSU’s of the National
Health Interview Survey (NHIS), another major survey pro-
gram of NCHS. These units were counties, groups of small
contiguous counties, or, in some New England States, areas
defined by minor civil divisions. PSU’s were stratified into
a total of 64 strata on the basis of region, population size,
median income, and other social and demographic characteris-
tics that varied with region. One PSU was selected from
each strata using a modified Goodman-Kish controlled-selec-
tion technique.'%* These 64 PSU’s represented the geographic
locations visited by the MEC’s during the survey period.

The second stage of the design consisted of the selection
of clusters of households (segments) within enumeration dis-
tricts (ED’s). An ED is a geographical area that contains
approximately 300 housing units. The U.S. Bureau of the
Census had the major responsibility for selecting households
and sample persons within each of the PSU’s. Three sampling

NOTE: A list of references follows the text.
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frames of housing units were used to select the sample within
each of the PSU’s. The list frame consisted of all housing
units based on the 1970 Census of the Population. An area
frame was used in areas with “rapid” growth (housing units
built prior to 1970) and in areas with “slow” growth (all
housing units regardless of year built). A new construction
frame was used to supplement the list frame for all places
built since 1970 and in about half of the places in the area
sample that were experiencing rapid growth,

ED’s within each PSU were stratified into poverty and
nonpoverty strata. The poverty strata contained ED’s with
13 percent or more of persons below the poverty level, and
the nonpoverty strata contained ED’s with less than 13 percent
of persons below the poverty level, as determined by the
1970 Census. To oversample persons with low incomes, seg-
ments were drawn from the poverty strata with an average
of 2.3 times the probability that segments were drawn from
the nonpoverty strata. Sampling fractions were determined
within PSU’s by a mathematical model to ensure an adequate
and manageable sample size and to minimize the variance
of the estimated proportion of persons below the poverty
level. To ensure sampling reliability, clusters of 16 listed
addresses were drawn from the sampling frames and then
systematically subsampled at a rate of 1 out of 2 to produce
a final set of eight household address listings.

At the third stage of sampling, the interviewer made
a list of all eligible sample persons within the selected house-
holds. Using instructions and a worksheet in the interview
folder with the following sampling rates, the interviewer
selected sample persons to be examined so that the younger
and older age groups were oversampled, ensuring that approxi-
mately one person per sample household was selected:

Age Ratle
6 months—5 years . . ......... 3/4
659 years . .. ... .. ... ..., 1/4
60~74 years . ... .......... 3/4

After a person was selected, the interviewer conducted
a medical history interview and then phoned the field office
to make an appointment for the examination. The sample
scheduled to receive skin testing included all sample persons
6-74 years of age. Table I shows the number of examined
persons and population estimates at the midpoint of the survey
in the skin-test sample by race according to sex and age.



Table |. Number of examined persons in the allergy skin-test sample and estimated population, by race, sex, and age: Second National Health and

Nutrition Examination Survey, 1976-80

Al races! White Black
Estimated Estimated Estimated
population population population
Sample in Sample in Sample in
Sex and age size thousands? size thousands? size thousands?
Both sexes
ALBGES . . o oot e 16,204 186,692 13,841 160,785 2,040 21,269
B=11YBAIS . . o v o e 1,725 20,880 1,397 17,264 288 3,094
1217 YEAIS « v v v e e e 1,975 24,084 1,610 20,027 321 3,435
TBRAYEArS .« v 2,054 27,448 1,738 23,362 268 3,406
25BAYBAS . .ttt 2,237 32,752 1,901 28,457 284 3,499
BE54AYOAIS . . it e 1,589 23,651 1,379 20,392 173 2,527
A5-BAYBAIS . . v r it e 1,453 23,032 1,264 20,235 162 2,259
B5—B4YBArS . . ...t 2,556 20,350 2,262 18,242 264 1,760
e 2,615 14,496 2,290 12,906 280 1,288
Male
Alages . . ... oo u it e 7,840 90,441 6,726 78,099 942 9,864
B=TTYORIS « o v vt ettt s e e eenneeens 885 10,646 725 8,768 136 1,554
1217 YOAIS « v e e e e 1,039 12,241 853 10,133 157 1,718
TB2AYOAMS . e 988 13,275 846 11,442 121 1,533
25-BAYRAIS . ...t 1,067 15,895 901 13,864 139 1,546
B5-44YAIS . . . i e e 745 11,367 653 9,808 70 1,112
A5-BAYEAIS . ...t 890 11,114 617 9,865 62 1,044
B5BAYBAIS . ...t 1,227 9,607 1,086 8,642 129 801
B5-7AYBAIS . .\t 1,199 6,207 1,045 5,576 128 555
Female

AlEGES . . o oo vt e 8,364 96,250 7,115 82,686 1,098 11,404
B=T1YOAIS © . oot e 840 10,234 672 8,496 152 1,540
T2-1TYORIS v v e e 936 11,843 757 9,893 164 1,717
TBRAYOAIS o e e 1,066 14,173 892 11,919 147 1,873
25BAYOAS . ...t 1,170 16,856 1,000 14,494 145 1,953
B5AAYOANS . o i 844 12,284 726 10,584 103 1,415
A5-BAYRAS . . ...t 763 11,918 647 10,369 100 1,215
BEBAYOArS . ... i 1,329 10,743 1,176 9,601 135 959
B5-74YBAIS . . ... 1,416 8,198 1,245 7,329 152 733
'Inciudes other races not shown separately.
*Estimated population as of the midpoint of the survey, March 1, 1978.

A more complete description of the survey design is in- by a multiplication factor that brings estimates based on
cluded in “Plan and Operation of the Second National Health examined persons up to a level that would have been
and Nutrition Examination Survey, 1976-80,” Vital and Health achieved if all sample persons had been examined. The
Statistics, Series 1, No. 15.%° nonresponse adjustment factor was calculated by dividing

the sum of the reciprocals of the probability of selection

N for all selected sample persons within each of five income
Estimation procedures pie pe ,

groups (less than $6,000; $6,000-9,999; $10,000-14,999;

Because the design of NHANES is a complex multistage $15,000-24,999, and $25,000 and more), three age groups
probability sample, national estimates are derived through (6 months—5 years; 6-59 years; 60-74 years), four geo-
a multistage estimation procedure. The procedure has three graphic regions, and within or outside standard metropoli-
basic components: (1) inflation by the reciprocal of the proba- tan statistical areas (SMSA’s) by the sum of the reciprocals
bility of selection, (2) adjustment for nonresponse, and (3) of the probability of selection for examined sample persons
poststratification by age, sex, and race. A brief description in the same income, age, region, and SMSA groups.
of each component is as follows: The percent distribution of the nonresponse adjustment

factors is shown in table II.
®  Inflation by the reciprocal of the probability of selection— . . .
il Y P f the p  of ®  Poststratification by age, sex, and race—The estimates

The probability of selection is the product of the prob-
abilities of selection from each stage of selection in the
design—PSU, segment, sample person, and subsample.

®  Adjustment for nonresponse—The estimates are inflated

NOTE: A listof references follows the text.

were ratio adjusted within each of 76 age-sex-race cells
to independent estimates, provided by the U.S. Bureau
of the Census, of the population as of March 1, 1978,
the approximate midpoint of the survey. The ratio adjust-
ment used a multiplication factor in which the numerator
was the U.S. population and the denominator was the
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Table Il. Percent distribution of nonresponse-adjustment factors:
Second National Health and Nutrition Examination Survey, 1976-80

Size of factor Percent distribution

Total. . . . ... .. 100.0
100924 . . . L 26.8
125-1.49 . . . ... 54.8
150174 . . . oL 10.9
175199 . . . . 4.4
200-249 . . . ... 2.2
250299 . . . ... 0.9

sum of the weights adjusted for nonresponse for examined
persons. This ratio estimation procedure brings the popula-
tion estimates into close agreement with the U.S. Census
Bureau’s estimates of the U.S. civilian nonin-
stitutionalized population, and in general reduces sampling
errors of NHANES Il estimates.

Nonresponse bias

In any health examination survey there exists the potential
for three levels of nonresponse: (1) Household interview nonre-
sponse, (2) examination nonresponse, and (3) item nonre-
sponse. Household interview nonresponse is defined as the
proportion of those sample persons who do not complete
the household medical history questionnaire. Examination non-
response is the proportion of those sample persons who initially
respond to the household demographic questions and some
or all of the medical history questionnaire, but who sub-
sequently do not come to the examination center. Item nonre-
sponse results from sample persons who do not complete
some portion of either the household interview questionnaires
or the examination protocol. Intense efforts were undertaken
during NHANES II to develop and implement procedures
and inducements that would reduce all types of nonresponse
and thereby reduce the potential for bias in the survey esti-
mates. These procedures are discussed in Vital and Health
Statistics Series 1, No. 15.%°

In NHANES II the total sample size was 27,801; of
these sample persons, 25,286 (91.0 percent) were interviewed
and 20,322 (73.1 percent) were examined. In the skin-test
sample (6-74 years of age), there were 22,732 sample persons;
20,410 (89.8 percent) were interviewed and 16,204 (71.3
percent) were examined. Overall, 95.8 percent of the examined
sample received 5 to 8 skin tests, 0.2 percent received 1|
to 4 skin tests, and 3.9 percent received O skin tests. These
percents remained fairly constant when examined by selected
demographic variables (see table III).

A comparison of the 1976 National Health Interview Sur-
vey (NHIS)'* and NHANES II'® suggests that there is no
large nonresponse bias in some health-related variables (such
as perceived health status, diabetes, and heart attacks) because
of the close agreement on selected interview items in NHANES
II data with comparable items in the 1976 NHIS data. The
1976 NHIS data were used for the comparison because the

NOTE: A listof references follows the text.
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nonresponse wis low (4 percent) and assumed to be randomly
distributed. The health-related variables compared did not in-
clude allergies. This study is nonctheless important for this
report because it demonstiated that litle hias was introduced
into the THANES 11 ewamined sample by the approximately
27 percent dropont pate, w1 feast regarding the variables
examined.

The potential bias (in tevms of slergy-related variables),
which may have been infraduced by the loss of 4,206 sample
persons between the interview and examination stages of
NHANES 11 for the shin-test ssmple. vons investigated. The
reported prevalence of allergies (asthuri, haytever, and other
allergics) in the interviev.ed nonesamined were compared with
the interviewed evmrined samiple persons in tables TV and
V' The nonexamined sample persons reported fewer allergies
than the exawined smmple perons, but the differences were
small, ranging from [ percent to 1.8 percent. These differences
remained fairly constant when ewamined by selected demo-
graphic variables (age. race, sey, whether urban or rural,
and poverty lesely. Because the dvoponts had similar allergic
histories as cownpmied witli the examined sample persons,
their loss does not intendin-e an dinpoviant bias into the skin-test
samnple.

Evidence trom cialier wtindies also suggesis no substantial
nonresponse hiss Ancansdy s of data on exwoined and non-
examined (but intervieswed) pursoiy was done nsing the first
35 stands of NHANES 1" 1t was found that the two groups
were quite similar with respect 1o health characteristics that
were being compared, In amother study of exsmined and non-
examined persons selected for posticipation in NHANES 1,
no differences were found hetween the twvo groups with respect
to health-related varishles "™ Tn another study ' factors relat-
ing to response in Cycle T ot 1l Tintional Health Exaraination
Survey of 1960 62 were investipnted  Revenychers found that
36 percent of the novewamined persons in that survey viewed
themselves as bheing in cuellent health compared with 31
percent of cximnined persons A self-appivisal of being in
poor health was made by 5 perecnt of nonexmnined persons
and by 6 percent of those who were evnmined. A different
study of Cycle I''" compurivons between fwo extieme groups
(those who participated in the snrvey with no persnasive effort
and those who participated only after » grent deal of persuasive
eflort) showed that difterences hitween the two groups gener-
ally had little effect on estimntes based on nmerous selected
examination and questionnaive iterns. This finding was inter-
preted as evidence that no farpe bias exists between the two
groups for the items investignicd and was offered as further
support for the belief that theie is little bias introduced to
the findings because of differences in health characteristics
hetween examined and neneamined persons,

Within the grovp of e<:nined subjects scheduled for skin
testing, additionad losses occorred secondary to sample persons
not receiving all erght allergen <lin tests and histamine, the
eriteria vsed for inclusion i the analyses. In the examined
skin-test sample, 1822 subjects (11,3 percent) did not meet
these criteria tor a vasiety of 1easems, such az a past history
of allergies, a histmy of previods allergy shots, the use of
allergy medication, and because of patient refusal. These non-

rested individuals repunted o b wate of asthma, hayfever,



Table Ill. Sample size and percent response for allergy skin-test subsample, by selected characteristics: Second National Health and Nutrition Examination
Survey, 1976-80

Skin test>?

Sample Interviewed" Examined Sample

Selected characteristics size percent percent size 0 1-4 58

Total . . . ... ... .. 22,732 89.8 713 16,204 3.9 0.2 95.8
Age

6-1lyears . ... ...... ... .. 2,085 942 82.7 1,725 5.5 0.3 94.2

12-17years . . .. .. 2,438 94.5 81.0 1,975 3.6 0.4 96.0

18-24years .. .. .. i i 2,713 93.5 75.7 2,054 42 0.2 95.6

25-34years . ... ... ... 3,031 91.5 73.8 2,237 33 0.4 96.4

3544years ... ... e 2,236 89.7 71.1 1,589 3.8 04 95.8

45-54y0ars . . ... i i e 2,149 86.8 67.6 1,453 43 04 95.3

E5BA4YEArS . ...t i e e e 3,868 86.1 66.1 2,556 35 0.1 96.4

65-74years . .. . ... 4,212 86.2 62.1 2,615 3.8 0.1 96.1
Sex

Female . .................... 11,946 90.1 70.0 8,364 4.3 0.2 95.5

Male. . . ... ... ........ ... ... 10,786 89.4 72.7 7,840 3.6 0.3 96.2
Race

White . . ....... ... .. ..., 19,472 89.6 71.1 13,841 3.9 0.2 95.9

Black . . . ... ... 2,807 91.5 72.7 2,040 45 03 95.2

Other . . . ... ... i, 453 874 71.3 323 3.7 - 96.3

Geographic region

Northeast . . . ................. 5,499 86.2 65.7 3,615 4.3 0.1 95.7

Midwest . . . .................. 6,029 90.8 71.8 4,332 3.7 0.1 96.2

South . . ..... ... . ... 6,043 91.7 722 4,362 4.5 0.5 95.0

West ... ... . .. ... 5,161 90.1 75.5 3,895 33 0.2 96.5

Residence
Uban .. .......... ... ... 14,937 88.0 69.4 10,360 4.5 03 95.2
Rural ... ... .. ... .. ... ..., 7,795 93.3 75.0 5,844 3.0 0.1 96.8
Poverty level

Below povertylevel . . . . ... ... ..... 3,213 96.7 76.9 2,472 4.4 0.2 95.3

Atorabove povertylevel . . . ... ... ... 17,219 94.9 76.1 13,101 3.8 0.2 96.0

Unknown . ................0... 2,300 41.5 27.4 631 5.5 0.2 94.6

Family income

0-$5999 ... ..... ... ... 4,116 96.2 741 3,049 4.7 03 95.1

$6,000-$9,999 . . .. .. ... ... 4,432 94.9 74.0 3,278 33 0.2 96.4

$10,000-%$14999 . . . ... ... ....... 4,005 94.9 775 3,105 34 0.1 96.4

$15000-824,999 , . . ... ... .. ... .. 5,147 95.4 79.1 4,073 4.0 0.3 95.6

$250000rmore . .. ... ... 2,734 94.4 75.7 2,070 4.0 0.2 95.8

Unknown . ... ... ............. 2,298 415 27.4 629 5.2 0.2 94.6

Completed medical history interview.
2Number of skin tests received.
SFigures do not add to 100 because of rounding.

Table IV. Reported prevalence of selected allergies for persons ages 6-74 years, by memewed-nonexmned versus interviewed-examined sample
persons: Second National Health and Nutrition Examination Survey, 1976-80

Interviewed
Nonexamined Examined
Selected Sample Standard Sample Standard p
allergy size Percent error size Percent' error value
Asthma . . .. .. . e e e e e 4,206 5.5 0.38 16,204 6.5 0.32 <0.05
Hayfever . ... ... .. ... . . . ... .. ..., 4,206 8.0 0.61 16,204 9.1 0.34 0.06
Ctherallergies . . ... ..................... 4,206 9.6 0.54 16,204 1.4 0.36 <0.05

1Age-adjusted to U.S. population, March 1, 1978.
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Table V. Reported prevalence of selected allergies for persons ages 6—74 years, by examined nonskin-tested versus examined skin-tested sample

persons: Second National Health and Nutrition Examination Survey, 1976-80

Examined
Nonskin-tested Skin-tested
Selected Sample Standard Sample Standard P
allergy size Percent’ error size Percent’ error value
Asthma . . . ... . ... . e 1,822 14.2 1.49 14,382 5.4 0.33 <0.05
Hayfever . . . ... . . ... . .. . 1,822 18.0 1.63 14,382 7.9 0.39 <0.05
Otherallergies . . . ... ... ... .. ... .. ....... 1,822 17.8 1.62 14,382 10.7 0.38 <0.05

'Age-adjusted to U.S. population, March 1, 1978.

and other allergies than the skin-tested individuals (table V).
Thus, it is likely that the exclusion of these individuals from
our survey decreased the rates of reactivity found. Their ab-
sence did not introduce any significant amount of bias when
making subgroup analyses, as it was spread fairly evenly
over all age, race, sex, urban or rural, and poverty-level
groups.

Standard deviations

The standard deviation is the square root of the sample
variance. It is a measure of dispersion of sample observations
about the sample mean. If the observations are distributed
normally (that is, as in a Gaussian distribution), then the
standard deviation is useful in describing how an individual
observation compares with the sample mean: One standard
deviation above and below the mean includes approximately
68 percent of the observations; two standard deviations, ap-
proximately 95 percent; and two and a half standard deviations,
approximately 99 percent.

Standard errors

Because the statistics presented in this report are based
on a sample, they will differ somewhat from the figures that
would have been obtained had a complete census been taken
using the same survey instruments, instructions, interview
and examination personnel, and procedures. The probability
design of this survey permits the estimation of standard errors
that are appropriate for the estimates shown in this report.

The standard error is primarily a measure of sampling
variability, that is, the variation that might occur by chance
because only a sample of the population is surveyed. As
calculated for this report, the standard error also reflects part
of the variation that arises in the measurement process. It
does not include estimates of any bias that might be contained
in the data. The chances are about 68 in 100 that an estimate
based on a sample using the same procedures and instruments
would differ from the value obtained from a complete census
by less than the standard error. The chances are about 95
in 100 that the difference would be less than twice the standard
error and about 99 in 100 that it would be less than two
and a half times as large.

The estimates of sampling variability for the detailed tables
in this report were calculated using the pseudoreplication
method, a balanced half-sample replication technique that is
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based on variability among random subsamples of the total
sample.*® The estimates of standard errors for the age-adjusted
values in the text were calculated by a two-stage method:
First, SURREGR* was used to calculate the variance-
covariance matrix using Taylor series linearization, and sec-
ond, the variance-covariance matrix was passed into GEN-
CAT,3%5! a program for generalized least-squares categorical
data analysis. It should be noted that the estimates of standard
errors are themselves subject to error that may be large if
the number of sample persons on which an estimate is based
is small or if these persons are concentrated in a few strata.

Data limitations and reliability

The criteria for reliability of estimates shown in this report
consisted of the following: (1) that the sample size on which
the estimate is based be at least 30 persons; and (2) that
the estimated coefficient of variation (that is, the standard
error of the mean divided by the mean) be less than 30
percent. Thus, if the sample size was too small or if the
variation regarding the mean was too large, an asterisk was
placed next to the value on the table. Estimates with asterisks
are considered neither precise nor stable enough to meet relia-
bility standards. However, the values are shown to give an
impression of the observed distribution and to permit users
to combine data into useful categories.

Analytic methodology

The procedure used in this report for testing the signifi-
cance of the difference between two means or two rates con-
sisted of dividing the difference between the two means or
rates by the standard error of the difference; that is, a ¢-statistic
was computed. The standard error of a difference of estimates
can be calculated as follows: Let s be the standard error
of the difference, s, and s, the standard errors of the estimates
x! and X2, then

5 = sqrt(sqr (s;) + sqr(sz) — 2(cov(x;,x3)) ).

All statistical testing in this report used the calculated
covariance in the estimation of the standard error of the differ-
ence. However, covariances are not given in this report because
they would take a great deal of space. Readers, therefore,

NOTE: A list of references follows the text.



will have to perform their statistical testing without the use
of the covariance term. Thus, where the two groups or meas-
ures are correlated positively or negatively, the standard error
of the difference computed without the benefit of the
covariance term will give an overestimate or underestimate,
respectively, of the actual standard error of the difference.
The use of this standard error will affect the calculated z-statis-
tic, either decreasing it, if the calculated standard error is

increased, or increasing it, if the calculated standard error
is decreased. This in turn could cause the reader to come
to differing conclusions concerning the statistical significance
of a finding, if the p value is near 0.05. The standard errors
given in this report will, however, allow the reader to calculate
confidence intervals around point estimates. Unless otherwise
specified, tests for statistical significance are two-sided tests
and use a p value of 0.05 as the limit for statistical significance.
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Appendix li
Data quality

Inter-examiner variability

More than 31 temporary and permanent examiners partici-
pated in the NHANES II skin-test examination. Each examiner
was assigned a separate identification number except for the
temporary examiners, who shared numbers 75 through 79.
Thirteen examiner numbers, including the temporary ones,
accounted for 95.7 percent of the skin-test eligible sample
persons. These examiners will be referred to as the major
examiners in this section. Variability in the reporting of skin-
test reactivity was investigated within this group of 13 examin-
ers. Inter-examiner variability was estimated by evaluating
the responses in the population to the negative and positive
control skin-test solutions. Because replicate skin testing was
not performed, intra-examiner variability could not be
evaluated.

Ideally, the response of the study participants to the nega-
tive control (diluent) should be zero. However, because ap-
proximately 2 percent of the general population is dermo-
graphic (having the tendency to form elevated reddish marks
secondary to any manipulation of the skin), the anticipated
prevalence of reactivity to the diluent is not zero.''' Two
cut points based on mean erythema diameter at the 20-minute
reading were used to define reactivity for the diluent: Greater
than O millimeters and greater than or equal to 10.5 millimeters.
Opverall reactivity was 0.7 percent and 0.3 percent respectively
(table VI). No examiner reported over 2 percent reactivity
to the diluent except Examiner 16, who reported 2.2 percent
reactivity at the greater than the 0 mm cutoff. Thus, it appears
that there was no excessive reactivity within the negative
control.

The positive control (histamine phosphate) was used in
two concentrations during the survey. For the first 48 stands,
0.1 mg/mL histamine base was used. During the last 16 stands,
the histamine base concentration was changed to 1.0 mg/mL
to increase the rate of reactivity to the positive control. The
recommended histamine base concentration for prick—puncture
skin testing is 1 mg/mL.3? At the lower concentration, the
expected biologic variability of the histamine response is so
great that it makes any analyses of this data meaningiess.
Therefore, the inter-examiner variability was examined only
within the stands using 1.0 mg/mL histamine base. Ta-
ble VII lists major examiner participation by stand and his-
tamine use.

NOTE: A list of references foliows the text.
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Table VI. Size of reaction to the negative control (diluent) at the
20-minute reading and number of tests given, for persons ages 6-74
years, by examiner number: United States, 1976—80

Size of reaction

Examiner Number of > 0 mm'’ z 10.5 mm*
number tests given Percent Percent

Total. . . ... .......... 15,066 0.7 0.3
2 e 847 0.5 0

= 972 0.2 0.2
B, e 1,918 0.6 04
P 1,339 0.1 0.1
9. e 2,371 0.3 0.2
1B e 450 0.7 0.7
15 .. . 1,128 0.3 0.1
16 . ... 820 2.2 0.5
17 885 0.8 0.2
18 .. 647 0.3 0.3
20 ... 562 0.2 0.2
21 430 1.9 1.6
7579 L 2,697 1.2 0.3

"Mean erythema diameter greater than 0 mm.
2Mean diameter of the erythema reaction greater than or equal to 10.5 mm.
3Temporary examiner numbers.

NOTE: mm =millimeter.

Table VII. Major examiners for persons ages 6—74 years, by stand and
histamine base use: United States, 1976-80

0.1 mg/mL 1.0 mg/mL
histamine histamine

Total survey base base
Stands . ............. 64 48 16
Number of sample persons® . . . 16,204 11,612 4,592
Major examiners . . . . ... .. 2,5,6,7, 2,5,6,7, 6,9,17,18,
9,13,15,16, 9,13,15,16, 20,21,
17,18,20,21, 17,18, 75-79°

75-79% 75-792
Percent of exams done

by major examiners . . . . ... 95.7 96.1 92.3

"Total number of sample persons within the stands regardless of examiner.
2Temporary examiner numbers.

The erythema reaction was used to measure inter-examiner
variability because the analyses of allergenic reactivity were
based on the erythema reaction. Reactivity to histamine was de-
fined as a mean erythema diameter at the 20-minute reading of
greater than 0 mm. The purpose of the positive control was to
establish cutaneous end-organ reactivity to one important in-
flammatory mediator of the immediater hypersensitiv-
ity reaction (histamine), Thus, no cut point other than the pres-
ence or absence of a reaction was felt to be appropriate.



Table VIll. Prevalence ot skin-teést reacuvily o 1.0 g/l histamine
base at the 20-minute reading and aumber ¢i W:sts given for persons
ages 6-74 years, by major examiners: United States, 1976—-80

Examiner number Mumber of tests given  Percent positive'
Total. . . ... .. S 4,125 90.6
20.... . . 564 81.6
18 . . .. - 328 86.3
75-79¢ . ... . . 1,566 89.4
21 ..o 426 93.7
9. ... . 570 93.9
17 00 285 98.2
6. .. .. ... .. .. . . 386 98.7

'Mean erythema diamoter greater tan O ilinacters.
2Tamporary examiner numburs

Table IX. Change in reaciivity to 1.0 ragink histamine base at the 20-
minute reading by chronolcgical order for seiected examiners for persons
ages 6-74 years: United States, 197680

First half' Second half

Examiner Mumber of Percerit Number of Percent

number lests given  positive®  lests given  positive?
6........ P 121 96.7 265 99.6
9. .. 324 94.8 246 92.7
17 0o 82 1000 203 97.5
20 ... 380 755 184 94.0
20 ... . 80 300 346 945

'Eight stands in each haif
2Mean diameter of tha arythema raction groater thun 3 milimetars.

The prevalence of skin reactivity by iniajor examiner for 1.0 mg/
mL histamine base is presented in table VIII. Inter-examiner
differences in reporting reactivity to histamine ranged from
81.6 percent to 98.7 percent.

In any examination performed repeatedly over an extended
period of time, techniques can change unintentionally. The au-
thors examined the data for this “drift” in technique by looking
at the reported results over time for selected examiners. The
stands using 1.0 mg/ml histamine were divided in half,
based on chronological order (8 stands in each half, table IX).
Note that the prevalence of reactivity, although not consistent for
each examiner, was generally equivalent between the halves ex-
cept for Examiner 20, whose reported rate of reactivity increased
from 75.5 percent to 94 percent.

In summary. within the stands using 1.0 myg/mL histamine
base when comparisons were made among the reported rates
of reactivity and amony the change in rates over time, no
major differences in reporting the histamine reaction were
seen among examiners.

Skin color

An impuiiant facior iniluzncing die aeection of a skin-test
reaction is skin color. {n dark-skinned individuals it may
be difficult 10 see the reaction. and conseqguently the measure-
ments will be less accurate. The percent positive and mean
size of the ervthema and wheul icactivn al the 20-minute
reading 10 I O myg ml histwiiae cusc by iace und sex were
examined o see if shin coler plaved a role in the reading

of the skin-test reactivn (ucie A~ Regarding the envthema

reaction, the histamine reactivity for black persons as compared
with white persons was slightly lower in both percent positive
(83.6 percent versus 92.2 percent, respectively) and mean
size of the positives (17.8 millimeters versus 18.4 millimeters,
respectively), but in no case did this difference reach statistical
significance. A similar finding was noted for the wheal reac-
tion: Black persons again had a lower rate of reactivity (90.9
percent versus 95.4 percent, respectively) and a smaller size
(4.2 millimeters versus 4.4 millimeters, respectively) than
white persons, but in no case did this difference reach statistical
significance.

The observed tendency for a lower rate of reactivity in
black persons may be due, in part, to hyporesponsiveness
to histamine and/or the tendency to underread the dimensions
of the erythema and wheal reaction in dark-skinned individuals.
No data on skin color were available in the population tested.
Thus, the relation between skin color and cutaneous reactivity
cannot further be evaluated.

Histamine reactivity

The size of the wheal and erythema reactions to 1.0
mg/mL histamine are shown in table XI. The data collected
on skin-test reactivity to 1.0 mg/mL histamine base in the
NHANES II skin-test sample can be used by others as a
population standard for histamine reactivity.

Variations in histamine reactivity by age, sex, urban or
rural, and poverty level were examined in stands using
1.0 mg/mL histamine (table XII). Reactivity rates were fairly
constant within the age groupings used in this study. They
ranged from 92.7 percent in persons 6-11 years of age to
86.1 percent in persons 65-74 years of age. The rate of
reactivity dropped slightly in the age groups 55 years and
over, but this change did not reach statistical significance.
Females had a higher rate of reactivity than males (92.0 percent
versus 89.9 percent). No difference in reactivity was noted
for urban or rural residency or for poverty status.

Method of allergen manufacture

Allergens selected for NHANES 11 were purchased in-
itially from a single U.S. Food and Drug Administration (FDA)
licensed manufacturer (Nelco Labs) as 1:20 weight per volume
(W/V) extracts in 50 percent glycerin. Later in the survey
1:20 W/V freeze-dried extracts, obtained from a different
FDA licensed manufacturer (Greer Labs), were used. The
use of two different sets of allergens allowed the researchers
to determine the variability in the prevalence estimates because
of differences in allergenic potency between two commercially
available allergenic extracts. The use of the glycerinated and
freeze-dried extracts are described fully in the Source and
limitations of the data section. In brief, the glycerinated éx-
tracts were used exclusively in 38 stands. Freeze-dried extracts
were used exclusively in 4 stands and both extracts were
used 1n 22 stands. To estimate the variability in the prevalence
of allergic skin reactivity due to differences in allergenic po-
tency between the two batteries of allergens, reactivity rates
were compared in the 22 stands in which both extracts were
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Table X. Percent positive and size of erythema and wheal reaction at the 20-minute reading for 1.0 mg/mL histamine base for persons ages 6-74 years,

by race and sex: United States, 1976-80

Sample Percent Standard p Mean'?  Standard p
Reaction, race, and sex size positive'? error value in mm error value
Erythema reaction
White:
Bothsexes . . ... ... ...... . ... 3,801 g2.2 0.94 184 0.55
Male. . . .. .. e e e e 1,862 91.6 1.48 18.2 0.74
Female . ... ... ... ... .. e, 1,939 92.9 0.79 18.7 0.43
Black:
Bothsexes . . ... ..... ... 608 83.6 5.87 0.15 17.8 0.62 045
Male. . . . . . o e e e e 289 79.3 8.39 0.20 17.4 0.88 0.45
Female . .. ... ... . . ... 319 87.7 3.73 0.15 18.3 0.50 0.58
Wheal reaction
White:
Bothsexes . ... ... ... iieenn 3,801 95.4 1.42 4.4 0.11
Male. . . ... .. e e e e e 1,862 95.4 1.57 4.6 0.12
Female . ... .. ... it 1,939 95.4 1.56 4.2 0.10
Black:
BothseXes . . . . v v v i i i i ittt i 608 90.9 3.69 0.15 4.2 0.23 0.33
Male. . . . e e 289 91.7 4.11 0.30 4.4 0.31 0.54
Female . ... ... ... . iy 319 90.6 3.57 0.15 4.0 0.17 0.20

'Mean erythema or wheal diameter greater than 0 mm mean diameter.
2Age-adjusted to U.S. population, March 1, 1978,

NOTE: mm = millimeter.

Table XI. Size of wheal and erythema reaction in milimeters at the 20-minute reading for 1.0 mg/mL histamine base for persons ages 6-74 years, by sex:

United States, 1976-80

Sample Standard Percent distribution
Reaction and sex size Mean Median  deviation 5 10 25 50 75 90 95
Wheal
Bothsexes . ............. 4,199 4.4 4.5 1.65 20 25 3.0 4.5 5.0 6.5 7.0
Male.................. 2,039 4.5 45 1.72 2.0 25 3.0 4.5 55 65 75
Female ................ 2,160 4.2 40 1.57 2.0 25 3.0 4.0 5.0 6.0 7.0
Erythema
Bothsexes . ............. 3,992 18.4 18.5 .55 4.5 6.5 12.0 18.5 24,5 29.5 32.5
Male.................. 1,916 18.2 18.0 8.76 4.5 6.0 11.0 18.0 24.5 30.0 32,5
Female ................ 2,077 18.7 19.0 8.36 4.5 7.5 12.5 19.0 24.5 29.5 32.0

used. In these 22 stands the sample persons were divided
into two groups based on their sample numbers. Those with
odd sample numbers received glycerinated extracts and those
with even sample numbers received freeze-dried extracts. This
selection process was equivalent to random assortment of
the sample persons. It was necessary to limit the analyses
to these stands, to control for a number of potential confounders
(such as geography, examiner, age, race, and sex) for skin-test
reactivity.

Reactivity to the two batteries of allergens was determined
based on the mean diameter of the erythema reaction at the
20-minute reading. (See table XIII.) A mean diameter of
the erythema reaction greater than 0 mm was considered posi-
tive. The freeze-dried extracts had increased rates of reactivity
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for house dust, oak, and Bermuda grass (p<<0.05). The abso-
lute increase in reactivity ranged from 3.5 percent through
4.7 percent. Only for the dog extract did the glycerinated
extracts have a higher rate of reactivity (absolute increase
2.2 percent, p<<0.05). No differences in reactivity were found
for alternaria, cat, ragweed, and rye grass. In the dual-use
stands, the distribution of reaction sizes are equivalent for
all allergens except Bermuda grass, where the freeze-dried
allergen produced larger reactions than the glycerinated extract
(p<0.05). The small observed differences in reactivity demon-
strated that variations in allergenic potency between the two
allergen batteries had relatively small effects on the prevalence
estimates of the NHANES II survey.

In the absence of standardized extracts, it is not possible



Table Xil. Prevalence of skin-test reactivity to 1.0 mg/mL histamine base at the 20-minute readi

characteristics: United States, 1976-80

ng for persons ages 6-74 years, by selected

Sample Percent Standard P
Selected characteristic size positive' error value
Age
- T 4,443 91.0 2.33
L=t T - 425 92.7 2.26
1217 years . . . e e e e e e e e e e 502 91.9 2.49
- - 642 92.5 2.08
25-B4YBars . . .. e e e e e e e e e 671 93.1 1.45
B5AYOaIS . . . i e e e e e e e e e 439 91.5 2.46
A5-BAYRAIS . . . . i e e e e e e e e e e 370 80.6 4.24
BEBAYBAIS . . . .. e e e e e e e e e e e e e e 696 85.7 3.74
BE—TAYBaIS . . . . . e et e e e e e e e e e e 698 86.1 3.18
Sex?
T 2,167 89.9 1.35
Female . ... ... . . . e e e e e e e 2,276 92.0 1.06 0.03
Residence?
7 2,391 90.3 2.76
RUI . e e e e e e e e e e 2,052 91.9 2.25 0.75
Poverty level

Below poverty income ratio (PIR)22. . . . . . ... . e e e e 767 87.5 2.35
Atorabove PIRZ . . . . .. e e e 3,512 91.4 1.05 0.08

‘Mean diameter of the erythema reaction greater than 0 millimeters.
2Age-adjusted to U.S. population, March 1, 1978,
3Poverty income ratio.

Table XIll. Prevalence of skin-test reactivity for persons ages 6~74 years, by selected allergens and allergen manufacture in stands using both batteries

of extracts: United States, 1976-80

Glycerinated Freeze-drisd?
Percent Percent
Selected allorgen positive® Total* positive® Total* p value
Housedust . . . . . . . . . . i e e e e 10.3 2,871 15.0 2,922 <0.001
Alternaria . . . . ... e e 5.8 2,873 55 2,926 0.60
7 | 5.0 2,863 55 2,918 044
DOg . . e e e e e 6.5 2,863 4.3 2,914 <0.001
Ragwead . . ... ... .. ... @it e e e 15.5 2,861 16.8 2,919 0.17
L 7.2 2,868 10.7 2,926 <0.001
Ryegrass . . . . ... it e e e e e e e 12.0 2,871 12.7 2,930 0.43
Bermudagrass . . . ... ...ttt e e e e e e 5.8 2,872 9.6 2,925 <0.001

"Manufacture: Nelco labs, N.Y. (1:20 wiv in 50 percant glycerin).

2Manufacture: Greer labs, Lenoir, N.C. (freeze-dried, reconstituted with 50 percent glycerin, 1:20 wiv, prior to use).
3Reactivity is mean diameter of the erythema reaction greater than 0 millimeters at 20-minute reading.

“Total number of skin-testad individuals.

to ascertain whether the rate observed would be equivalent
to the rates with standardized extracts. Because this study
was performed with unstandardized extracts, it can be assumed
that some of the observed rates are lower than would be
found with currently available standardized extracts. To deter-
mine the precise discrepancy in rates, if any, a replicate study
with standardized extracts must be performed. The
methodological concern with the observed difference in rates
of reactivity for this report lies in the possibility of the unequal
use of the two allergen batteries from different manufacturers
within differing levels of the variables examined in the
analyses. If this occurred, any difference found between groups

could possibly be explained, at least to a partial degree, by
a difference in allergen potency between the batteries. The
use of the two batteries of extracts was evaluated by age,
race, sex, family income, poverty level, region, whether urban
or rural, and head of household education. No differential
usage was noted except for region. The glycerinated extracts
were used on approximately 80 percent of the sample persons
in the Northeast, South, and West, and on only approximately
50 percent of the sample persons in the Midwest. Thus, during
inter-regional comparisons, it is necessary to account for the
differential use of the two types of extracts among the regions.
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Appendix lli
Definition of terms

Age—Two ages were recorded for each examinee: Age
at last birthday prior to the time of examination and age
at the time of the Census interview. The age criterion for
inclusion in the sample used in this survey was defined as
age at the time of Census interview. The adjustment and
weighting procedures used to produce national estimates were
based on age at the interview. Data in the detailed tables
and text of the report also are shown by age at the time
of interview.

Race—For each individual the observed race was recorded
as “white,” “black,” or “other.” Other includes Japanese,
Chinese, American Indian, Korean, Eskimo, and all races
other than white and black. Persons of Mexican descent were
included with “white” unless definitely known to be American
Indian or of another race. Black persons and persons of mixed
black and other parentage were recorded as black. When
persons of mixed racial background were uncertain about their
race, the race of the father was recorded.

Sex—Sex was recorded by the interviewers and examiners.

Poverty Index—The poverty index was determined by
the poverty income ratio (PIR). Poverty statistics published
in U.S. Bureau of the Census reports'!?"''® were based on
the poverty index developed by the Social Security Administra-
tion (SSA) in 1969.

The two components of the PIR are as follows: Numera-
tor—the total income of the household as defined by the
median income for income groups with incomes of $7,000
and above, or the sum of the component parts of the income
questions for income groups below $7,000; and denominator—
a multiple of the total income necessary to maintain a family
with given characteristics on a nutritionally adequate food
plan.!’2-116 The dollar value of the diet in the denominator
of the PIR is constructed from a food economy plan necessary
to maintain minimum recommended daily nutritional
requirements.

Poverty thresholds are computed on a national basis only.
No attempt has been made to adjust these thresholds for region-
al, State, or other variations in the cost of living (except
for the farm or nonfarm difference). None of the noncash
public welfare benefits such as food-stamp bonuses are in-

NOTE: A list of references follows the text.
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cluded in the income of the low-incorne families receiving
these benefits. PIR has been adjusted by year and accounts
in some part for inflation.

Tables of weighted average threshold poverty cutoffs for
197680 have been published.'"”

Family income group—The respondent was given a card
listing categories and was instructed to select the one that
represented his or her total combined family income for the
past 12 months. Respondents were asked to include income
from all sources such as wages, salaries, social security or
retirement benefits, help from relatives, rent from property,
and the like.

Place of residence—The place of residence of 2 member
of the U.S. civilian noninstitutionalized population is classified
as inside a standard metropolitan statistical area (SMSA) or
outside of an SMSA.

Standard metropolitan statistical areas—The definitions
and titles of SMSA’s are established by the U.S. Office of
Management and Budget with the advice of the Federal Com-
mittee on Standard Metropolitan Statistical Areas. The defini-
tion of an individual SMSA involves two considerations: First,
a city or cities of at least 50,000 inhabitants that constitute
a central city and identify the county in which they are located
as a central county; second, economic and social relationships
with contiguous counties (except in New England) that are
metropolitan in character so that the periphery of the specific
metropolitan area may be determined. SMSA’s are not limited
by State boundaries. In New England, SMSA’s consist of
towns and cities rather than of counties.

Urban or rural—Size of place classification was derived
from the 1970 Decennial Census of the Population. According
to the definition used in the 1970 census, the urban population
consisted of all persons living in (a) places of 2,500 inhabitants
or more incorporated as cities, boroughs (except Alaska),
villages, and towns (except towns in New York, New England
States, and Wisconsin), but excluding those persons living
in the rural portions of extended cities; (b) unincorporated
places of 2,500 inhabitants or more; and (c) other territories
included in urbanized areas. The remaining population was
classified as rural.



Geographic region—The United States was divided into
four broad geographic regions of approximately equal popula-
tion. The regions, which deviate somewhat from the groups
used by the U.S. Bureau of the Census, are as follows:

Region States included
Northeast . . . . .. Maine, New Hampshire, Vermont, Massachusetts,
Connecticut, Rhode island, New York, New Jersey,
Pennsylvania
Midwest . . . . ... Ohio, Michigan, Indiana, Hlinois, Wisconsin,

Minnesota, lowa, Missouri

Delaware, Maryland, Virginia, West Virginia, Kentucky,
Arkansas, Tennesses, North Carolina, South Carolina,
Georgia, Florida, Alabama, Mississippi, Louisiana,
District of Columbia

Washington, Oregon, Idaho, Montana, Wyoming,
Colorado, Utah, Nevada, California, Arizona, New
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