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IN THIS REPORT are presented findings on the prevalence of rheuma-
toid arthritis (RA) obtained from Cycle I of the Health Examination Sur-
vey. Cycle I consisted of examinations of a nationwide probability sample
of persons 18-79 years of age selected from the U.S. civilian, noninsti-
tutional population.

This reportdescribes the steps taken indiagnosing RA, presents the data
collected, and compares the information obtained in this survey with
that obtained in othev suvveys. The velationship of the prevalence of
RA to the demographic vaviables of age, race, sex, family income, edu-
cation, family size, place description, marital status, usual activity, oc-
cupation, and industyvy are examined.

Some 3.6 million adults had RA. RA was movre prevalent in women than
in men., The likelihood of having RA was about the same for both white
and Negrvo adults. The prevalence of RA vavied by cerlain other demo-
graphic factors. Among the diffeventials noted was a lower than expected
RA prevalence for persons with more education and alower than expected
prevalence for men in the professions and in technical and managerial
Jfields.

SYMBOLS
Data notavailable---ecccmcmmcmme e —
Category notapplicable----remeemmemanaan
Quantity zero--=---mmeccececmmc——eeean -

Quantity more than O but less than0.05---- 0.0

Figure does not meet standards of
reliability or precision--==-=ceccccoae-o




RHEUMATOID ARTHRITIS IN ADULTS

Arnold Engel, M.D., and Jean Roberts, Division of Health Examination Statistics
Thomas A. Burch, M.D., National Institute of Avthvitis and Metabolic Diseases

Rheumatoid arthritis is a chronic inflamma-
tory disease of connective tissue manifested
by varying degrees of joint and constitutional
symptoms. Permanent joint deformities, disa-
bility, and chronic invalidism are not infrequent
consequences of this disease. It is hoped that the
data furnished by the Health Examination Survey
may prove useful to practitioners and to investi-
gators working with this puzzling disease of
unknown etiology.

The National Health Survey uses three meth-
ods for obtaining information about the health of
the U.S, population. The firstis a household inter-
view in which persons are asked to give informa-
tion relating to their health or to the health of other
household members. The second is the collection
of data from available records, such as hospital
forms, The thirdis directexamination. The Health
Examination Survey (HES)was organized touse the
third procedure, drawing samples of the popu-
lation of the United States and, by medical exami-
nation and with various tests and measurements,
undertaking to characterize the population under
study,

The first goal of the Health Examination
Survey was to examine a nationwide probability
sample of the civilian, noninstitutionalized popu-
lation aged 18-79 years to obtain information on
the prevalence of cardiovascular diseases and
certain other chronic diseases, dental health, and
the distribution of a number of anthropometric and
sensory characteristics. Altogether 6,672 of a
sample of 7,710 persons were examined in the first
survey, which began in October 1959 and ended in

December 1962, Medical and other HES staff
members gave these sample persons a standard
examination, lasting about 2 hours, in specially
designed mobile clinics.

This report discusses the prevalence of
rheumatoid arthritis by age, race, and sex and
according to certain other demographic factors.
It also compares the findings of this survey with
that of other surveys, The HESfindings in regard
to osteoarthritis have been published separately. !
The rheumatoid arthritis report is one of a series
describing and evaluating the plan, conduct, and
findings of the first cycle of the Health Examination
Survey. A description of the general plan and of
the sample population and response have been
published, 2.3 providing a general background for
all the reports of findings. In this report the entire
examination of the joints is outlined and those
parts of the examination relating to the diagnosis
of rheumatoid arthritis are discussed.

EXAMINATION AND CRITERIA

Diagnostic Criteria and Classification of
Rheumatoid Arthritis

The diagnostic criteria used in the survey
were essentially those of the American Rheuma-
tism Association (ARA)4 for active rheumatoid
arthritis classified according to the number of
criteria fulfilled. Diagnostic criteria with the
weight assigned to criteria according to the



present somewhat arbitrary system were as
follows:

Symptoms
1. Morning stiffness—1 point.
2. Pain on motion or tenderness in at least

one joint (observed by physician)—1 point.

Clinical Signs (Observed by Physician)

3. A total allotment of 1-3 points was
allocated to joint swelling according to the
following classification:

a. Swelling (soft tissue thickening or
fluid, not bony growth alone) in at
least one joint—1 point.

b. Swelling as above in at least one other
joint—2 points.

c. Swelling as above with simultaneous
symmetrical involvement on both sides
of the body (terminal phalangeal joints
do not qualify)—3 points.

4. Subcutaneous nodules over bony promi-
nences on extensor surfaces or in juxta-
articular regions--1 point.

Radiological Signs

5. X-ray changes; the minimum requirement
in the Survey was an erosion of the bone
in the involved joint-~1 point,

Serology
6. The demonstration of rheumatoid factor by
any method which in two laboratories has

been positive in not over 5 percent of
normal controls—1 point.

Cases were classified as follows:

3 or 4 points-—Probable case of rheumatoid

arthritis.

5 or 6 points—Definite case of rheumatoid
arthritis.

7 or 8 points—Classical case of rheumatoid
arthritis.

The rates for rheumatoid arthritis as deter-
mined by the Health Examination Survey refer
only to those cases diagnosed by the single exami-
nation administered by the survey. Due to the
remittent nature of the disease there may be cases
that might not be labeled as rheumatoid arthritis
in a single examination but might be soclassified
in a subsequent examination.5

The Joint Examination

The medical history.—After a briefinterview
by a receptionist the examinee was given a medical
history form to complete. Included among the
questions were some pertaining to rheumatoid
symptoms or diseases. The questions dealt with
morning stiffness, joint pain, swelling and tender-
ness, and the presence or absence of a previous
history of arthritis. Of all these questions, only
the one on morning stiffness was included in the
determination of the diagnoses of rheumatoid
arthritis.

The physical examination,—This was a
standardized physical examination for which the
method of examination had been specifically out-
lined to the examining physician, whowas a fellow
or resident in internal medicine, Joints included
in this examination were the hip, knee, ankle,
feet, cervical and lumbar spine, elbow, wrist,
shoulder, metacarpophalangeal, proximal inter-
phalangeal, distal interphalangeal, sternoclavicu-
lar, and sacroiliac. Among the manifestations
of joint involvement to be looked for were pain
on motion, limitation of motion, tenderness on
compression of joints, swelling, deformity, subcu-
taneous nodules, and atrophy. The form used in
the physical examination of the joint is shown in
Appendix II. The diagnostic criteria obtained from
the physical examination were pain on motion,
tenderness, joint swelling, and subcutaneous nod-
ules. Since the subjects were only examined once,
no information is available concerning the duration
of any of the findings. Unfortunately information
obtained from the patient on symptom duration
was too unreliable for use.

Serology.—Serum for the bentonite floccu-
lation test was refrigerated and shipped to the
National Institute of Arthritis and Metabolic
Diseases (NIAMD) for analysis for rheumatoid



Table A. Percent of men and women with specified findings and relative prevalence by
sex: United States, 1960-62
. . Women
Diagnostic finding Men Women _—
Men
Relative
Percent prevalence
Symmetrical joint swelling--~-e--ececmcmcacumeauccaus 0.9 3.1 3.3
Subcutaneous nodules~-~mecemmcm o e * * *
Tenderness==--ce-memcccmm e e ccc e 9.4 17.5 1.9
Pain on motion---=--c-memcmre e e e e 1.9 3.4 1.8
Swelling, one joint---~-cececcmccmccmccncc e 1.7 . 1.8 1.1
Positive bentonite flocculation test-====-me-meaee-o 3.4 3.5 1.0
Swelling, two joints-ewemmecccccmmmmmcca e mcacaaas 0.3 0.3 0.8
Pogsitive X-ray-rm-e=cemcccmmern e cem e 1.0 0.6 ’ 0.7
Morning stiffness--ec-cemmmommn e 22,1 32.2 1.5
Severe and frequent~e==eemcecamaccim e 4.3 8.4 2.0
Mild and frequente--=scecemmo oo a e 3.5 4.9 1.4
Severe and infrequent--=r--eecceamccmce e 1.3 2.4 1.9
Mild and infrequent=-----e-ccmcmmme s 13.1 16.5 1.3

factor. In the test bentonite, a naturally occurring
clay in powder form was suspended in distilled
water, Particles of optimum size for the test
were obtained by differential centrifugation. The
particles were coated with gamma globulin and
dyed with methylene blue, Rheumatoid factor,
if present in an examinee's serum, flocculated
coated particles. Findings were considered posi-
tive when at least 50 percent of the bentonite
particles were clumped into compact masses by
a serum diluted 1:32 or more.b

Radiological examination.~-X-rays were
taken of the hands and feet of each examinee
by the survey technicians. A 10 by 12 inch
film was taken of both hands with a bone standard
placed between them. Similarly a 10 by 12 inch
film was taken of the feet with a bone standard
placed between them., The X-rays were read
independently by three expert specialists in
arthritis from the NIAMD. None of the readers
had any knowledge of the age, sex, or clinical
state of any individual. A series of reference
X-ray plates (Appendix III) were prepared from

clinical cases at the NIAMD utilizing standards
set forth by Kellgren and Lawrence.” The films
were read for the presence of osteoporosis,
cartilage destruction, bone destruction, and anky-
losis. A 5-point score was used with a score of
2-4 being indicative of rheumatoid arthritis,
A high degree of agreement was found among the
readers. Rating disagreements were resolved in
conference by the three readers. A description
of the process of resolving disagreements in
ratings is given in the National Center for Health
Statistics report on osteoarthritis.1

DISTRIBUTION OF
DIAGNOSTIC CRITERIA

Table A gives the percent distribution of
each diagnostic finding in the population according
to sex. The diagnostic findings tenderness and
pain on motion are listed separately, and a
separate tabulation of morning stiffness broken
down into four degrees of severity is alsoincluded.



The data for morning stiffness were obtained from
the self-administered history (for exact form see
Appendix I). The four possible combinations of
answers to the question were as follows:

Symptoms occurred and Bothered the ezaminee

Every few days Quite a bit  (Severe and frequent)

Every few days Just a little (Mild and frequent)

Quite a bit  (Severe and infrequent)
Just a little (Mild and infrequent)

Less often

Less often

Symmetrical swelling, joint tenderness, pain
on motion, and severe morning stiffness were
much more common in women than men. Swelling
in one joint, positive bentonite flocculation test,
swelling in two joints, and a positive X-ray were
about as common or more common in men than
women, It should also be noted that the more
marked the morning stiffness the greater the ex-
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Figure |. Prevalence of positive X-ray,
symmetrical swelling, and rheumatoid ar-

thritis in men, divided by the total
prevalence for all ages multiplied by
100, by age.

(100 percent equals average prevalence for
all ages)
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Figure 2. Prevalence of positive X-ray,
symmetr ical swelling, and rheumatoid ar-
thritis in women, divided by the total

prevalence for all ages multiplied by
100, by age.
(10C percent equals average prevalence for
all ages)

cess in women. The general pattern of the dis-
tribution of diagnostic findings by sex appears to
show a greater relative prevalence in women for
those findings accompanying an acute episode of
joint disease,

The distribution by age of the diagnostic
findings in the male and female populations are
outlined in figures 1-8. Each finding is plotted
using its own mean rate for all age groups
as a standard, Data are presented as the per-
centage that each age group rate forms of the
total rate for all age groups. For example, if
the rate at age 60 for a particular finding was
twice the total mean rate the graph would be
marked at the 200 percent level. The actual rates
for the diagnostic findings by age are given in
table 1. On each graph a similar curve for
rheumatoid arthritis is included for reference.

In general all the diagnostic findings show a
gradient with increasing age. The curves follow
more or less closely the curve for rheumatoid
arthritis, depending to a large extent on the
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Figure 3. Prevalence of tenderness, pain
on motion, and rheumatoid arthritis in
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(100 percent equals average prevalence for
all ages)

relative specificity of the diagnostic finding to
the diagnosis of rheumatoid arthritis. It is
interesting to note that mild, infrequent morning
stiffness shows no age gradient and so lacks any
correlation with the rheumatoid arthritis curve.
This lack of correspondence reflects the very
low true positive rate for mild, infrequent morning
stiffness. It is also interesting to note that all
the diagnostic findings either decrease or level
off in males for the age group 65-74. This
parallels the small decrease in the rheumatoid
arthritis rates for males in this age group.

Table B, Percent with positive bentonite
flocculation tests according to Health
Examination Survey, 1960-62

. P
Rheumatoid arthritis | Point §§§§2§e
status - | value | P
BFT
No rheumatoid arthritis- 0-2 2,6
Probable rheumatoid
arthritis-=-=--cccceuu- 3 23.0
4 3.5
Definite rheumatoid
AL EhELELgmmmmmmmmmmomm o : 12.2
Classical rheumatoid
e ] T 7 100.0
arthritis- 8 100.0

Of considerable interest is the distribution
of positive bentonite flocculation tests (BFT)
in the Health Examination Survey. Table B gives
the percent of positive bentonite flocculation tests
present in the nonrheumatoid examinees and in
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Prevalence of tenderness, pain
on motion, and rhkeumatoid arthritis in
women, divided by the total prevalence
for all ages multiplied by 100, by age.

(100 percent equals average prevalence for
all ages)

Figurée 4.
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the rheumatoid examinees according to the ARA
point count, It can be seen that a positive BFT is
present in low frequencies in probable rheumatoid
arthritis and in definite rheumatoid arthritis
which has a point value of 5. Thus, only if the
ARA point count is 6 or more is the percent with
positive BFT very high, Some of the cases with
a positive BFT found in the probable group with a
point value of 3 are probably the resultof a chance
combination of individuals with other positive
diagnostic findings of point value 2 coupled witha
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Figure 6. Prevalence of morning stiffness
severe, frequent), morning stiffness
mild, infrequent), and rheumatoid ar-

thritis in women, divided by the total

prevalence for all ages multiplied by
100, by age.
(100 percent equals average prevalence for
all ages)

positive BFT due to factors other than rheumatoid
arthritis. Theoverall prevalence of a positive BFT
can therefore be expected to be more in a
clinical group than in a population survey since
the clinical group contains a much higher pro-
portion of definite and classical cases of rheuma-
toid arthritis,

Findings by Age and Sex

On the basis of the survey findings it is
estimated that of the 111.1 million adults in
the United States aged 18-79 in 1960-62, 3.6
million had rheumatoid arthritis. This represents
3.2 percent of the adults in this age range.
As classified by ARA criteria, 30 percent ofthese
cases were definite or classical arthritis and
70 percent were probable cdses of arthritis
(table 2).
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positive benton-
swelling in one

Rates for rheumatoid arthritis that are
referred to in the remainder of this report are
the sum of the rates for all cases designated
as classical, definite, or probable by ARA classifi-
cation, ’

In the Health Examination Survey the prev-
alence rate for females was 4.6 percent and that
for males was 1.7 percent, giving a sex ratio of
2,7/1.

/In females the prevalence of rheumatoid
arthritis rose sharply with age, with the gradient
becoming steeper in each older age group. In the
age group 18-24 nearly 0.3 percent had rheuma-
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Figure 8. Prevalence of positive benton-

ite flocculation test, swelling in one
joint,and rheumatoid arthritis in women,
divided by the total prevalence for -all
ages multipltied by 100, by age.

(100 percent equals average prevalence for
all ages)

toid arthritis. By age 75-79 years 23.5 percent of
the women had rheumatoid arthritis’ (tables
2 and 3).

In males the prevalence of rheumatoid ar-
thritis also rose sharply with age. In the age
group 18-24 only 0.2 percent had rheumatoid
arthritis, By age 75-79 years 14.1 percent of
the men had rheumatoid arthritis. In contrast to
females, however, there was one age group (65-
74 years) among males in which there was an
actual decrease in prevalence when compared with
the preceding age group. Although this decrease
is not statistically significant, data from other
studies (see page 8) and individual analysis of
the diagnostic criteria (see page 6) support the
likelihood of at least a leveling off of the rheuma-
toid arthritis rates for this age group.

Comparison of the HES findings in regard
to distribution of rheumatoid arthritis by age and
sex with those found in other surveys is of some
interest. One of these was a survey made of the



population of the town of Tecumseh, Mich., in
which 90 percent of all inhabitants over the age
of 6 were examined.® From this source, only
data on persons aged 18-79 years—a total of
4,796 examinees—~will be used for comparative
purposes.? The second was a survey of a sample
of the population over the age of 15 in the towns
of Leigh and Wensleydale, England, in which a
total of 2,234 people were examined.10 The third
was a large-scale survey of a sample of the
population of 68 municipalities inthe Netherlands.
A total of 141,845 persons were first screened by
a questionnaire, and the ones with rheumatic
symptoms were examined.!! The age group
surveyed was from 15-64 years old. In all three
surveys ARA criteria were employed in making
the diagnoses of rheumatoid arthritis. However,
the survey in the Netherlands counted only
probable cases '"with four criteria at hand"
instead of the three criteria used in the other
two surveys and in the Health Examination
Survey, Even with the use of ARA criteria, ob-
server differences may account for a major part
of the differences in prevalence rates between
different surveys. Sex and age differentials,
however, are much less likely to be affected by
observer differences or by variation in methods
of examination.

The female/male sex ratio in the other
surveys was as follows; Tecumseh, 3.8/1:
Netherlands, 2.5/1; Leigh and Wensleydale, 2.4/1,
The corresponding HES ratio was 2.7/1.

The trends by age reported by the three
surveys were in general similar tothose reported
for the United States. In figures 9 and 10, rates
from all four surveys are plotted as percentage
of the total rate for male and female, respectively,
at different age levels. For example, if the rate
at ages 65-74 years was twice the total rate for
all age groups combined, the rate for 65-74
would be plotted at 200 percent on the graph.
Since the data for the Netherlands only went up
to age 64, the total rate was less than it would
have been had ages over 64 been included. This
resulted in slightly increased percentages in the
early age groups in the Netherlands as compared
with the other groups.

For the males, three out of four surveys
showed a decrease in prevalence starting just
before the age of 60. This decrease took place
about a decade earlier in the Tecumseh study
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Figure 9. Prevalence of rheumatoid ar-
thritis in men as reported in four sur-
veys, divided by the total prevalence
for all ages multiplied by 100, by age.

(100 percent equals average prevalence for
all ages)

than in the others. As noted previously, the
prevalence of all diagnostic findings either
decreased or leveled off for men in the age group
65-74, Therefore in males it is probable that
there was no increase in prevalence of rheuma-
toid arthritis for the 65-74 age group. All three
surveys with relevant data showed an increase
in prevalence in the oldest age group. It must
be noted, however, that the numbers of people
examined in the oldest age group of each of these



three surveys (HES, Tecumseh, Leigh and

Wensleydale) were not large.

In females the trend by age was quite
similar in all study groups until about the age
of 60. Then the prevalence either leveled off
(Leigh and Wensleydale), decreased slightly and
then increased slightly (Tecumseh), or increased
steadily (HES). In the HES data it can be calcu-
lated that the rate for females aged 75-79 was
significantly higher than that for ages 55-64. Since
only a small number of people were examined in
all three surveys in these older age groups, it
is quite possible that differences in prevalences
found in these groups among the three surveys
were due to chance variation,

i
Demographic Variables

In the discussion that follows, the population
is classified in a variety of ways—for instance,
by race, by family income, by education-—and the
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Figure 10. Prevalence of rheumatoid ar-
thritis 1in women as reported in four
surveys, divided by the total prevalence
for all ages muitiplied by 100, by age.
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pravalence of rheumatoid arthritis in different
groups is compared. If the population is classified
by family income, for example, the prevalence
of rheumatoid arthritis indifferent income groups
is examined to determine whether prevalence
rates vary from one income group to another,
In making these comparisons, allowances mustbe
made for the differences from one group to another
in the distribution of people by age and sex.
Because the sampling variability of age-sex
specific values for any group is usually large,
a summary comparison by sex was thought
preferable to the presentation of prevalence
rates specific by age and sex. For this reason
the actual prevalence rate for each group is
compared with an expected rate.

The expected value of a particular group
is obtained by weighting age- and sex-specific
rates for the total United States by the age-sex
distyibution for that group. The obvious meaning
can be attached to differences between actual
and expected rates with the understanding that
differences may arise by chance. A positive
difference, for example, indicates that the preva-
lence rate for the group is higher than expected.
Alternatively the data can be presented as a
ratio of actual to expected rates. If the ratio
is greater than 1.0 the actual rate is higher
than expected. If the ratio is less than 1.0
the actual rate is less than expected. In general,
where there is no statistically significant dif-
ference between the actual and expected values
for a group, differences for individual age-
specific groups exhibit only random fluctuations.

Race.—So far as can be judged from the data,
the prevalence of rheumatoid arthritis was the
same in white and Negro adults (table 4). The
rates for nonwhite males other than Negroes were
suggestively higher. In our sample the bulk of this
group was composed of American Indians in
Arizona. No reliable estimates can be made from
this small sample as to theprevalence of rheuma-
toid arthritis in American Indians as a whole or
in the other nonwhite non-Negro group. Of some
interest are prevalence data for rheumatoid
arthritis from a survey by Dr. Burch of 2,005
subjects in two Indian tribes, the Blackfoot and
the Pima. Inthis survey the combined female/male
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Figure {!. Prevalence of rheumatoid ar-
thritis in Pima and Blackfoot Indians as
compared with U.S. men and women, by age.

sex ratio was only 1.3/1 (fig, 11). At present there
is no explanation available to account for the
relatively high rheumatoid arthritis prevalence
in males of this group.12 '

Residence.—There appears to be some-
what less rheumatoid arthritis in "other very
large metropolitan areas'' (population 500,000
3,000,000) and somewhat more in "other urban
areas." These differences are statistically sig-
nificant in females and are in the same direction
but not significant in males (table 6). There
were no other significant differences in rates
whether classified by geographic region (table 5)
or by place description (table 7)., These various,
somewhat confusing groupings are discussed in
Appendix V, where all the demographic terms used
in this report are defined.

The only other data available for comparison
are provided by a survey of 68 municipalities in
the Netherlands.! In it the lowest rates were
found for both sexes in the largest towns
(Amsterdam, Rotterdam, Hague, and Utrech).

One must of necessity take into account the
problem of observer differences when one
evaluates place differences in rates. This is of
especial importance in such diseases asrheuma-

10

toid arthritis, where the diagnosis is based
largely on criteria directly observed by the
physician, Significant differences in prevalence
can conceivably be produced in different areas
due to some consistent pattern of observers'
differences. This possibility has been greatly
minimized in the Health Examination Survey by
the use of a large number of physicians (62)
for conducting the examinations.

Another complicating factor in the survey
was that the itinerary for HES was designed
to avoid the South in summer and the North in
winter. Thus if there are significant seasonal
fluctuations in the prevalence of rheumatoid
arthritis, the pattern of scheduling used in the
survey fluctuations may have acted to cancel
out regional differences.

Education and family income.—In men there
was a distinct trend toward decreasing prevalence
of rheumatoid arthritis with a higher level of
education (table & and fig, 12). Men who had
less than a fifth grade education had the highest
rates, and men at the highest educational level
had the lowest rates. For females no such trend
existed, and the only significant finding was an
elevation of the rheumatoid arthritis rate inthose
women with less than a fifth grade education.
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For all the diagnostic findings in men, with
the exception of the bentonite flocculation tests,
an overall trend existed toward decreasing prev-
alence with increasing education (tables 9 and 10).
A similar but less marked trend was also present
for women. A positive BFT at dilutions of 1:512
or more (which are felt to be somewhat more
highly diagnostic of rheumatoid arthritis than
lower dilutions)13 had a low prevalence for the
higher educational groups. It should also benoted
that severe frequent morning stiffness showed a
definite trend toward decreased prevalence with
higher educational levels but mild, infrequent
morning stiffness showed none. In general when
both sexes are combined, diagnostic findings of
greater diagnostic effectiveness for rheumatoid
arthritis showed a more pronounced trend with
education.
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There appeared to be somewhat higher rates
than expected for males with less than $2,000
family income and somewhat lower rates than
expected for those with $4,000-$6,999 family
income. The distribution.of rates in females
was close to that expected, with exactly the ex~
pected rate for the income groupunder $2,000 and
even a slight increase (insignificant) in rate
for the $4,000-$6,999 income group, which was
the lowest for males (table 11 and fig. 13).

Findings for HES by education and income
differed somewhat from the findings of King and
Cobb in their survey of the Arsenal Health District
in Pittsburgh.“ Although they reported an
increased rate for females with a fifth grade
education or lower, they found no difference
in rates by education in males. As in the HES
study the distribution of rates by income in fe-
males was close to thatexpected. For males there
was a trend for lower rates with higher income.
However, the data were not strictly comparable
with those of HES, since only three income groups
were reported in King and Cobb's study.

Of some interest is Cobb's finding of
relatively higher rates when the educational
level was low and the income high or when
the educational level was high and the income
was low. The HES data, when similarly cross-
classified for education and income, show no
such elevation in rates for either high education
and low income or low education and high income,
Using the same sort of indirect age adjustment as
Cobb, the rates for the HES study were as follows:

Figure 13. Ratio of actual to
rate of rheumatoid
by family income.

expected
arthritis in adults,

Income
Education

Under $4,000
$4,000 | and over

Rate per

100 adults
Under 5 years~--~-o=--== 5.8 4,9
5-8 years-~--c=e------= 3.8 3.2
9 years-and over------- 2.1 2.6

Some of the differences in findings inthe two
surveys may have resulted from the use of an

1
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"index of rheumatoid arthritis"" by Cobb for
the study of associations of the disease and en-
vironmental factors of interest. Cobb reported
that his index had a semsitivity of 0.65 and a
specificity of 0.95 for the diagnosis of rheuma-
toid arthritis. His Rheumatoid Arthritis Index is
defined as a ''yes'" answer to all three of the
following questions:

1. Have you ever had arthritis or rheuma-
tism?

2. Have youever hadswellingin any joints?

3. Do you wake up with stiffness or aching
in your joints and muscles?

As noted previously the HES technique was
based on the use of the ARA diagnostic criteria,
which may have produced somewhat different
results from Cobb's diagnostic method.

Occupation, industry, and wusual activity
status.—Men engaged in managerial and technical
occupations and in the professions had a lower
than expected prevalence of rheumatoid arthritis
(table 12 and fig. 14). Although there were no
significant differences in particular industries
taken individually, there was a strong suggestion
of lower prevalence.for men in industries with,
in general, a lower proportion of persons working
at jobs involving more than minimal physical
activity. Thus there were no cases of rheumatoid
arthritis found in men employed in government,
finance, insurance, real estate, transportation,
communication, and other public utilities (table 13
and fig, 15).

In regard to occupational data it isnecessary
to consider the importance of health status and
In particular arthritis as a factor involved in
change of occupational or retirement. Thus lower
rates in working people may result from the
removal of people with a disability from the
labor force, On the other hand an individual
with some degree of disability may be shifted
to a "light job" and remain employed in the same
industry, The rates for both men and women
employees were suggestive of a low prevalence;
however, these rates had too large a sampling
variability for the differences among them to be
deemed significant (table 14).
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The only other data available for comparison
on occupation and industry are provided by
de Graaff's study in the Netherlands. Inhis study,
male workers in agriculturehad the highestrates,
while professionals had the lowest rates. There
were no significant differences in rates among
employed females, 11

Maryital status and number of children.—
Widowed men and unmarried females had signifi-
cantly less rheumatoid arthritis than expected
(table 15 and fig. 16). After the age of 45 there
appeared to be a significantly lower rate for women
without children than for those with children
(table 16). Contrary to Cobb's findings!¢ the
rate for women with four or more children was
generally not higher and was never significantly
higher than for those with one to three children.
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DISCUSSION

In the report on HES rheumatoid arthritis
findings, data were presented indicating that
rheumatoid arthritis prevalence rates by age
and sex differentials are comparable to those
reported for several other populations. The
HES findings also indicate no significant differ-
ences in rates according to race or region of the
United States.

In males there appeared to be significant
variations in rates with regard tothe demographic
variables of education and, more equivocally,
income, occupation, and industry. One possible
factor acting to produce these variations may have
been the relative frequency of minor trauma to
joints associated with occupation and socioeco-
nomic status. Although not definitely established,
it is the belief of some observers that injury to
a joint not infrequently appears to precipitate
the onset of an inflammatory arthritis which
later spreads to involve other joints and finally
presents the features of rheumatoid arthritis, 15

Conclusions drawn from this survey or any
population survey using ARA criteria for diag-
noses must be qualified by the extent that these
criteria do in fact provide a valid diagnosis of
rheurnatoid arthritis. This is especially important
for the category "probable rheumatoid arthritis; 16
in which fall 70 percent of all cases in the HES
study. Moreover, it is probable that further study
of rheumatoid arthritis will show that this diag-
nosis includes a variety of diseases which are of
different etiology but which cannot be distin-
guished in the light of our present knowledge.

The HES findings in regard to the specific
ARA criteria tend to show that they are not in
fact of equal value in making a diagnosis of
rheumatoid arthritis in a general population.
Hence there would appear to be merit to the sug-

14

gestions of other investigators that efforts be
made to establish appropriate weights for each
one of the diagnostic criteria,17

Some final caveats are in order. lhe sample
size used for the Health Exaniination Survey leads
to numerous statistics with high sampling
variability. Thus, many of the demographic dif-
ferentials indicated in this report should be
regarded as suggestive rather than proved, Most
demographic labels are crude indexes, only the
first steps to an investigation. Furthermore, the
variables on which the data have been classified
are more or less correlated (education, for
instance, is highly correlated with occupation).
If the sample had been larger, more detailed
cross-classification would have been appropriate.

SUMMARY

Some 3,6 million adults aged 18-79 years
had rheumatoid arthritis. Rheumatoid arthritis
is rare among young adults in the United States
but becomes increasingly common at older ages,
It is more prevalent in women than in men.
Negro and white persons are about equally likely
to have the disease.

Men with more education have lower rates
than men with less education. In occupational
terms, men in the professions and in technical
and managerial fields have relatively low rheuma-
toid arthritis rates.

There are no well-defined differences in
prevalence evident by place of residence except for
a somewhat lower rate for metropolitan areas with
populations of 500,000 to 3,000,000 and a somewhat
increased rate for urbanareas not agssociated with
standard metropolitan statistical areas,

Rheumatoid arthritis is less prevalent in
widowed men and unmarried females than in
persons of other marital status,
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Table 1.

Prevalence of diagnostic findings

for rheumatoid arthritis

United States, 1960-62

in adults, by sex and age:

Morning Morning Swell-
stiff- stiff- Tender- | Fain |Posi-| Posi-| . Sym-
Sex and age ness ness ness on tive tive gng’ metrical
(severe, | (mild, in- motion | X-ray | BFT | . . . | swelling
frequent) | frequent) d
Men Percent of specified population group
Total, 18-79 years- 4.25 13.12 9.36 1.92 ] 0,97 3.41 1.70 0.93
18-24 years---m-ee-cacean 1.46 15.24 3.07 0.15 - 0.52 0.88 -
25-34 yeargmecemcecccncean 1.95 10.89 5.95 0.16 -{ 1.01 0.74 -
35~44 years-~-mecemccnaa- 2,78 13.78 8.30 1.90 | 0.17] 2.23] 0.91 0.47
45-54 yearse---==n~omcmao 4.17 13.14 8.64 2,15 | 0.54} 5.41 1.53 0.38
55-64 years---me--cucea-- 8.78 12.71 15.85 4,22 | 2,36| 5.54 3.79 2,27
65-74 years-e-~--e-ca-aoo 7.68 13.36 15.66 4.38 | 1L.61] 4.89 3.01 1.52
75-79 year§~==~c=mmemac-n 11.14 14.64 22.81 1.12 112.39| 13.94 4.68 10.58
Women '
Total, 18-79 years- 8.43 16,46 17.50 3.38 | 0.64 3.48 1.79 3.06
18-24 yearg=w-m-mcemcanan 3.98 12.10 3.02 0.55 -] 0.89 0.14 0.27
25-34 yearg-=msc—smmmee-=--c 4,31 16.25 6.43 0.77 -| 0.9 0.69 0.33
35-44 yearge--sowmaccacan 6.98 19,81 14,29, 2,52 | 0.46| 3.56 0.78 1.43
45-54 years-s-ee-ccacmmaoo 10,58 17.35 23.58 4.66 | 0,94] 3.75 2.48 2.05
55-64 yearsememmomenomnnaa 12.40 16.06 32.45 5.74 | 0.43] 3.72 3.76 5.29
65-74 yearg~--w-me~onoaa- 16.29 15.14 29.85 5.89 | 2.07| 8.67 3.58 10,59
75-79 years---e---~aca--- 7.19 16.51 34.43 | 14.36 | 2.34 12.33 4.93 17.13
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Table 2, Prevalence of classical, definite, and probable rheumatoid arthritis in adults, by sex
and age: United States, 1960-62
Sex and age Total Classical Definite Probable
Both sexes Rate per 100 adults
Total, 18-79 years~--weewe--o- 3.2 0.2 0.8 2.3
Men

Total, 18-79 years==-=-=we-a- - 1.7 0.2 0.3 1.1

18-24 years-==c=-ececcccccmenaaa. .- 0.2 - - 0.2
25=34 years~---=-s--ccscmwncemcacnaa - - - - -
35-44 years-vewemcmanccccmmnen e cnaa 0.5 - - 0.5
45-54 yearg--=ee-ccococcmemcocccaan - 1.5 - 0.2 1.3
55-64 years~---smccscmcccmamcccconan - 4,2 0.4 1.6 2,2
65-74 yearSesm-cecmcmcccamenaae 3.1 - 0.2 2.9
7579 yearS-=-e-mememaceccmaomconaan - 14,1 6.7 1.5 5.9

Women

Total, 18-~79 years---==~====-- - 4.6 0.2 1.2 3.3

18-24 years-e=sec—cccmccomomnccccan- 0.3 - - 0.3
25-34 yearsew-ececemccamcccmonccnanan 0.6 - 0.1 0.6
35-44 yearsemw-—mmcomoncmacemneaeaa 2,1 0.2 0.7 1.1
45-54 years-e~e-snecceccmuscccncana- 4.4 0.2 0.8 3.4
55-64 years-s-eesocenomccemnmacanao. 8.3 0.3 2.1 5.9
65-74 years-<---emcemescvccmcmecnanan 14.1 0.5 4,1 9.5
75-79 yearse--=<--ecwecccmccnacaana" - 23.5 - 6.2 17.2
NOTE: Age-specific rates are subject to high sampling variability but are included to suggest

trends and differentials.
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Table 3. Prevalence of rheumatoid arthritis in adults, by sex and age: United States, 1960-62

Age sg;:g Men | Women

Rumber of adults
in thousands
Total, 18-79 year§e=ee-mmeccmmmccammme e ccc e e ————— 3,591 895 2,696
18-24 years—---= 0 VU SO AEEUSUR 39 16 23
25-34 yearS=e--cmmccceen e e e mm e mmcmce e e— e 71 - 71
35-44 yearsmmemcmecacmaceoncercaca" L T L L L LY 314 61 253
45-54 yeargewncmomamma B Lt T e et T cemmewm——— 613 149 464
5564 yeALSmwmmmmcmmeonoocemcenensenmemmsmcmmcmmmrm s amemee———e— e s————— 988 315 673
65=-74 yearS-wmmemcr—accccor o cnm e s e s e e merAeme— e e e e e, —————————— 1,026 152 874
75-79 yearsee--~ T L T e cmmmemmaa- 540 202 338
Rate per 100 adults
Total, 18«79 yearge-cecceccaa FemmamermecermeEmheasS e e e em————————— 3.2 1.7 4,6
18-24 yearge-mcemmucan- SemmmecmmmmenAmmeemceecc e R e oA — et e e, ————————— 0.3 0.2 0.3
2534 years-we-- mmm—- N L L L L PP PP L LL L L L PP PP 0.3 - 0.6
35~44 yearsemma-ncee=- R LT B Lt 1.3 0.5 2.1
45-54 yearSemcceacaman= N T L memmeeemecee———— 3.0 1.5 A
55-64 yearsmmm-= cmr——— s L L LT PR B L TR PR ——mm——— 6.3 4.2 8.3
65-74 yearsmewmenmcemmnccecc s cmaesmec s e e eremarre——e e m— e ————— 9.2 3.1 14.1
75-79 yearse-=-= LT i b L L L T L E L P PP P P 18,8 14.1 23.5
Table 4, Actual and expected prevalence rates of rheumatoid arthritis in adults, by sex and race:
United States, 1960-62
Men Women
Race _

Actual | Expected| Difference _Actual Actual | Expected | Difference —555233;

Expected Expected

Rate per 100 adults

Whitew=-ucna 1.7 1.7 0.0 0.97 4,6 4,7 -0.1 0.98
Negroe-=m=aa 1.5 1.6 -0.1 0.94 4.7 4.0 0.7 1.17
Other------- 4,2 0.8 3.4 5.00 5.3 3.2 2,1 1.65
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Table 5. Actual and expected prevalence rates of rheumatoid arthritis in adults, by sex and
geographic region: United States, 1960-62
Men Women

Reglon Actual Actual

Actual | Expected | Difference | ————— | Actual | Expected | Difference | —————

Expected Expected

Rate per 100 adults

Northeast--= 1.4 1.6 -0.2 0.87 4,7 4.7 0.0 0.99
Southe------ 1.6 1.6 - 1.00 4.8 4,3 0.5 1.11
West-~=vom-= 2,1 1.9 0.2 1.11 4.4 4.8 -0.4 0.92

Table 6. Actual and expected prevalence rates of rheumatoid arthritis in adults, by sex and popu-

lation-size groups: United States, 1960-62

Men Women
Population-size group Actual Actual
Ex- Differ- Ex- Differ-
Actual pected| ence pgzged Actual pected | ence ngged
Rate per 100 adults

Giant metropolitan areas~~---- 1.7 1.7 - 1.00 4.4 4.7 -0.3 -0.92
Other very large metropolitan

AreaS-m=~--~mmcomecmmcac—aene 1.2 1.7 -0.5 0.70 2.6 4,5 -1.9 0.58
Other standard metropolitan

statistical areas~eceecamccman 1.3 1.6 -0.3 0.80 4.6 4.5 0.1 1.01
Other urban areas-=----=ceaean 2,5 1.6 0.9 1.53 8.2 4,2 4,0 1.96
Rural areas---«--=--emecmmcaoa 1.7 1.8 -0.1 0.97 3.4 5.1 -1.7 0.67
Table 7, Actual and expected prevalence rates of rheumatoid arthritis, by sex and place descrip~

tion: United States, 1960-62

Men Women
Place description Actual Actual
Ex- Differ-| &7 _ Ex- Differ-
Actual pected| ence ngged Actual pected| ence pEiEed
Rate per 100 adults

SMSA~-in central city~----e-e-- 1.2 1.9 -0.7 0.63 4.4 4.9 -0.5 0.89
SMSA-OutSide central city ----- 1.6 105 001 1.13 3.9 4.3 -0.4 0.92
Urban, not SMSA-=crmececaccacaa- 2,0 1.5 0.5 1,37 6.9 4.3 %.6 1.61
Rural farme-~-e-—cecccccenmaaaa 2.4 2,1 0.3 1.15 5.9 4,6 1.3 1,28
Rural nonfarme--=ceccaccmman o 2,1 1.8 0.3 1.17 3.9 5.0 -1.1 0.78
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Table 8. Actual and expected

United States, 1960-62

prevalence rates of rheumatoid arthritis, by

sex and education:

Men Women
Education ef Actual Diff Actual
Ex- Differ-| —__ Ex~ er~| oo
Actual pected| ence pggged Actual pected| ence pEiEed

Rate per 100 adults

Under 5 yeargew---ccccmacecnua 5.5 3.3 2,2 1.65 13.3 8.2 5.1 1.61
5-8 yearg--c——ecceocmoscaomaoa 3.9 2.7 1.2 1.46 6.3 6.7 ~0.4 0.94
9-12 years-sme—=mmmmameemano- 0.5 1.1 -0.6| 0.45 2.7 3.3 -0.6 0.83
13 years and over~---=----=--- 0.3 1.1 -0.8 0.26 3.8 3.7 0.1 1.02

Table 9. Ratio of actual to expected rates of positive diagnostic findings in adults, by sex and
education: United States, 1960-62

Moxning Morning
stiff- Pain | Swell- Swell- | Symmet-f poos.| BFT | BFT [ stiff-
Sex and ness Tender- on ing, ing, rical | Lyoe | 1:32 {1:512 | ness
education (severe, ness ti one two swell- [y 2 or or (mild,
fre=- MOLION | s5int | joints ing Y| more | more | infre-
quent) quent)
Both gexes Ratio of actual to expected rates
Under 5 years-- 1,52 1.16 1.25 1,52 2,02 1.59| 1,36/ 0.85} 1,28 1.00
5-8 yearg-m==n- 1.17 1.08 1.25 0.97 1.14 1,091 1,21 1.22| 1.79 0.83
9-12 yearg-=-=-- 0.90 1.01 1,00 1,01 0.35 0.79| 0,84} 0.75| 0.39 1.07
13 years
and over---=-- 0.62 0.70 0.45 0.61 0.54 0.82} 0.37) 1.26] 0.20 1,02
Men
Under 5 years-- 1.95 1.24 1,11 1.17 2.24 1.91| 0.84f 0.69]| 1,51 0.92
5=8 yearg—=—e~- 1.26 1.16 1.12 0.96 1,02 l.44| 1,41} 1,10] 1.63 0.86
9-12 yearg~m=-- 0.77 0.94 1.20 1,10 0.39 0.29| 0,78] 0.80| 0,13 1.15
13 years
and over———-~-- 0.36 0.68 0.43 0.60 0.00 0.25 0,35 1.34 0.33 0.88
Women
Under 5 years-- 1.30 1.12 1.32 1.80 1,68 1.49] 2,38 1.00]| 0.77 1,07
5-8 yearg-==--- 1,11 1.04 1.32 0.99 1.34 .0.97 0.84f 1,34} 2.16 0.81
9-12 yearg-=--- 0.94 1.04 0.91 0.94 0.33 0.82] 0,94 0,72| 0.66 1.03
13 years
and over-===~-- 0.75 0.70 0.46 0,61 1,23 0.97! 0,37 1,17] 0.00 1.15
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Table 10, Percent of adults having positive diagnostic £findings,by sex and education: United
States, 1960-62
Morning Morning
stiff- Pain | Swell- Swell-| Symmet-~ Posi- BET BFT | stiff-
Sex and ness Tender~ on ing, ing, rical tive 1:32 | 1:512 ness
education (severe, | ness motion]| .°R€ two swell- K-ra or or (mild,
fre- joint | joints ing Y| more | more | infre-
quent) quent)
Both sexes Percent of adults
Under 5 years-~ 13,1 21.4 4,9 3.9 1.0 6.2 2.2 4,4 1.5 14,8
5-8 years-eem=- 9.1 18.3 4.4 2,3 0.5 3.3 1.6 5.5 1.8 12,4
9-12 yearseme~~ 5.1 11.8 2,2 1.4 0.1 1.1 0.4 2,1 0.2 16,1
13+ years--ema- 3.4 8.2 1.0 0.9 0.1 1.2 0.2 3.5 0.1 14.9
Men
Under 5 years-~ 12.1 15.7 3.1 2,9 1.3 3.7 1.8 3.6 2,6 12.1
5-8 years~e-m-w- 7.0 13.4 2.9 2,1 0.5 2,2 2,3 5.0 2,3 11,3
9-12 years—e-w=-~ 2.6 7.4 1.8 1.5 0.1 0.2 0.4 2,2 0.1 15,1
134 years-eaw-- 1.3 5.6 0.7 0.8 0.0 0.1 0.2 3.5 0.2 11.4
Women
Under 5 yearse- 14,1 26.6 6.6 4.9 0.7 8.5 2.6 5.2 0.5 17.4
5-8 yearseeemn= 11.3 23.1 5.9 2.4 0.5 4.4 0.7 6.0 1,2 13.5
9-12 yearsmeme= 7.0 15.3 2.5 1.3 0.1 1.9 0.4 2,1 0.3 17.0
13+ yearse-ee-=- 5.8 11.1 1.3 1.0 0.3 2,3 0.2 3.5 0.0 18.8
Table 11. Actual and expected prevalence rates of rheumatoid arthritis in adults, by sex and
family income; United States, 1960-62
Men Women
Family income Actual Actual
Ex~- Differ- Ex- Differ-
Actual | ooted|  ence ngged Actual | joored | ence pgzted
Rate per 100 adults
Under $2,000-~-mwrocccemccunna 6.6 3.3 3.3 2.01 7.2 7.2 0.0 1.00
$2,000-$3,999--~mwcmuu- ELET LT 1.5 2,0 ~0,5 0.78 4,3 4.8 «0,5 0,90
$4,000-$6,999==muuu-a- “menee .- 0.6 1,2 ~0.6 0.44 4,1 3.4 0.7 1.22
$7,000-$9,999-~=wun LI TS 0.9 1.1 -0.2 0.77 3.1 3.6 -0.5 0.85
$10,000 and overme-eeem=cecee- 1.4 1.5 -0.1 0.92 3.6 4.1 -0.5 0.87
UnKnownes=esmescencenananceaaan 0.7 1.7 -1.0 0.39 6.0 5.7 0.3 1.06
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Table 12, Actual and expected prevalence rates of rheumatoid arthritis in adults,

occupation: United States, 1960-62

by sex and

Sex and occupation Actual) Expected | Difference _Actual
Expected
Men Rate per 100 adults
Professional, technical, and manageriale-cec-aeececnccen 0.5 1.1 -0.6 0.47
Farmers and farm managerse=~eeemwromeececccccenncemeccroes 2.7 1.8 0.9 1.50
Clerical and sales Workers-mmemcumecmeccemcccnaceancanan= 1.4 1.0 0.4 1.38
Craftsmen, foremen, and kindred workers-----ec-c-ceacnca-- 1.1 1.1 - 1.00
Operatives and kindred workerse--eeeemeccemccaccnccccaea- 0.6 0.8 0.2 0.72
Private household and service workers-ve---eveecccccanas 2.8 1.3 1.5 2,25
Farm and other laborers (except mine)=meceocecoccmcmcacna 0.5 1.1 -0.6 0.50
Women

Professional, technical, and managerial---~---we-cammca-- 2.5 3.0 -0.5 0.82
Clerical and sales workers=--=e--emmmcm o e 2.0 2.4 -0.4 0.81
Operatives and kindred workers=-~«w-c-emcamcmnocamccaan- 3.1 3.2 -0.1 0.95
Private household and service workerse---v--eemcaucuaana 5.1 3.9 1.2 1,31
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Table 13,

dustry: United States, 1960-62

Actual and expected prevalence rates of rheumatoid arthritis in adults, by sex and in-

1
Sex and industry Actual | Expected | Difference _Actual
Expected
Men Rate per 100 adults
Agriculture, forestries, and fisheries~w----eccccmcnmaoo 2.0 1.5 0.5 1.29
Mining and constructioneecemme—cccmmmccemccmamnmaa e 1.5 1.1 0.4 1.40
Manufacturing-=ecememccmmenmcc e e 1.2 1.0 0.2 1.20
Transportation, communication, and other public
utilities-emccmmm e 0.0 1.0 -1.0 0.00
Wholesale and retail tradees=ee-ececmeccmecmcccmcccamcnan 1.0 1.0 0.0 1.06
Finance, insurance, and real estate~---meceocmcucccaacaa. 0.0 1,0 -1.0 0.00
Service and miscellaneougs-~e-m=meecrcmmmcncamrrcc e ———e 1.2 1,2 0.0 1.06
Governmenterea=scremrmrceccrccmcrererr e rr e e m L — e 0.0 0.8 -0,8 0.00
Women
Agriculture, forestries, and fisheriegmemcemcemccnmancan 3.0 3.0 0.0 1.00
Manufacturing==e-sr=u- B LT T Sy 3.7 2.9 0.8 1.28
Wholesale and retail trade~-~emceomcmuccccmmncannoannao 2.9 2.9 - 1,00
Finance, insurance, and real estate--weeceeeccccmumcccna 2,1 2.8 -0,7 0.75
Service and miscellaneous-wevemmccrmccmmecmncnccnccnnnan 3.3 3.5 -0,2 0.9%
Table 14, Actual and expected prevalence rates of rheumatoid arthritis in adults, by sex and
usual activity status: United States, 1960-62
Actual
Sex and usual activity status Actual | Expected| Difference Expected
Men Rate per 100 adults
Usually workinge=e-me-cmemmce oo mmc e e 1,0 1.2 0.2 0.77
Retired-e==cmommc e e e 6.8 5.9 0.9 1.16
Othere-ceccam e ccc e ccccdrcccc e 2,9 1.3 1.6 2,20
Women
Usually working=-e-—-cm-ceccmcmmccmcta e e e 2.8 3.6 -0,8 0.76
Keeping house===-cececccmmccmaccac e 5,5 5.1 0.4 1.07
Other-cecemmecreca e e mcccmemcccmrec e rmcccr e e e 3.1 2.1 1.0 1,46
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Table 15. Actual and expected prevalence rates of rheumatoid arthritis in adults, by sex and
marital status: United States, 1960-62

Men Women

Marital status Actual Actual

Actual | Expected | Difference Expected Expected | Difference E;;;;Ega

Rate per 100 adults

Married===ec-v=ax 1.7 1.7 0.0 0.99 3.8 -0.1 0.99
Widowed=e=mmccu= 0.9 5.4 =~4,5 0,17 2.5 1.22
Divorced==mc==u=s 2,5 2,2 0.3 1.14 -1,2 0.73
Separated==--=-= 1.1 1.6 -0.5 0.71 ~l.4 0.54
Never married--- 1.7 0.8 0.9 2,02 -1,5 0.26

Table 16. Prevalence rates of rheumatoid arthritis in women,by number of children and age: United

States, 1960-62

Number of children

Age
0 4 or more
Rate per 100 women
18-24 yearg-=~-c-cncomccacannaan R DL E L LR - 0.4 -
2534 yearS—=sec—cmcmccam e ccccm— e 0.9 0.5 1.1
35-44 yearg8——e——em e e e 2.9 2.3 1.8
45=54 yearg=—s~———m—ecac e e cmc e e 2.4 4,7 5.6
55-64 yearg-—=~=-rmammmncemac e cc e d e cmemcma——em—— e —a—— 4,0 9.3 11.4
65-74 FEArBmmmmmmmmammmmanmn mamm——n o ————————————— 11.5 15,5 15.8
75-79 yearS===--esmmecacccmmacc e mcc e mc e 14,3 28.1 25,0
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APPENDIX |

ITEMS ON THE MEDICAL HISTORY RELATING TO ARTHRITIS

27. a. Have you ever had morning stiffness, or weakness when you

get uo?

If YES b. How often? [Every few dayiJ lLess oftenJ
c. Does it bother you [quite a bit ] Tjust a Tittle]

28. a. How about swelling of the joints? Have you noticed anything _
like that? K3
If YES b. How often? [Every few days] | Less often |
c. Does it bother you |quite a bit] [ just a little]|

29, a, How about pain in the joints? Have you noticed anything like

that?

If YES b. How often? [ Every few days | |[Less often |
c. Does it bother you [quite a bit | | just a Tittle]

30. a. How about tenderness of the joints? Have you noticed anything

like that?
If YES b. How often? LEvery few da)g_l lLess oftenJ
c. Does it bother you raui-te a biT] [just a little |

PHS 3032 (Page 91
REY. 4-6)




61, a. tave you ever had any reason to think you may have rheumatism

or arthritis?

If YES or ? b. Did a doctor tell you it was rheumatism or

arthritis?

c. How long ago did you first start having it?
[ 1year| |1-5 years] Iﬁ;er 5 years |

d. Have you had it in the past 12 months?

e. Do you take any pills or medicine for it?

64. Has a doctor ever said you had gout?

PHS~3032 {(Page 26}
REV. 4.61

00O
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APPENDIX I

FORM USED IN RECORDING FINDINGS ON THE
PHYSICAL EXAMINATION OF THE JOINTS

SUMMARY OF JOINT §NYOLVEMENT

MARIFESTATIONS
Joints

Tendor [Swelling|Deformity [Limitation otherl Cade

51, Shoulder

52, Elbow

53. Wrist

S4. Metacarpo-
phalangeal

55. Proximal-
inter-
phalangea)

56, Distal-
inter-
phalangeal

57. Hip

58. Knee

59, Ankle

60. Feet

61, Cervical
spine

62, Lumbar
spine

63. Other®

Record positive findings as R for right, L for left, RL for both, except for spine (Items 61 and 62) which should be
check marked.
Fingers (Items 54, 55, and 56): Record total number of joints involved on right or left.
Letother’” manifestations include Heberden’s nodes, subcutaneous nodules, ulnar deviation, pain on motion, heat,
atrophy, and funnel fist.

* ) . . . ITE} .pe . .
“Other’* joints include temporomandibular, sternoclavicular, sacroiliac, and specific joints of the feet.




APPENDIX 1l

REFERENCE X-RAY PLATES

The following X-rays show gradings of rheumatoid
arthritis bone destruction in the metacarpophalangeal
(MCP), proximal interphalangeal (PIP), and metatar-
sophalangeal (MTP) joints of the hands and feet. The
radiograph series is from the Clinical Center, National
Institutes of Health,

PIP

MCP

RHEUMATOID ARTHRITIS
BONE DESTRUGTION

GRADES
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PIP

THUMB

GREAT TOE

MTP-I

MTP

RHEUMATOID ARTHRITIS BONE DESTRUGTION

GRADES

3
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APPENDIX 1V

EFFECTIVENESS OF DIAGNOSTIC CRITERIA

Some estimates of the effectiveness of the diagnostic populations. The prevalence rates in the rheumatoid
criteria are given in figure Iandtablel, Figure I shows population represent the sensitivity of the diagnostic
the true positive rates for the various diagnostic findings. Specificities and true positive rates for the
findings, A '"true positive' is defined in this survey as diagnostic%\indings are also given in the table. Since
any individual who is included in the classical, definite, extra weight had already been assigned to symmetrical
or positive rheumatoid arthritis group. Table I gives swelling and swelling in two joints, no true positive rate
the prevalence rate in percentages of each diagnostic or specificity was calculated for either of these findings.
finding in both the rheumatoid and nonrheumatoid Sensitivity is the chance of finding a true case, and

Morning stiffness
{severe, frequent)....

Morning stiffness
{mild, frequent)unnin

Morning stiffness
{severe, Infrequent) .......

Morning stiffness
{mild, infrequent) .. o—

Tenderness ...

Either tenderness or
pain  on Motion v

Both tenderness and
pain on motion ...

Positive  X-roy vcmmsisns

Subcutaneous nodules

[oX

Morning stitfness, total......K5

Positive BFT.mmecsimine R

0 0.1

TRUE POSITIVE RATE

0.2 0.3 Q.4 Q5 0.6 0.7 0.8 0.9 10
! ! ! ! 1 1 $ I y

Pain on motion .aamenene N

Swelling {one joint) wvimnn ‘\\:‘\
0,8

RS
SR
M

R X R KL 503 T TSSO

oS X 3
BRI ‘:‘\.\:' SRR LR s 5
ot\m,‘:;.\‘:%:':':::'::&\'}. U R .’::!r’tf.::&p.o ]

XSGR
RSREE

2
5

%

S5

Figure I.

True positive rates, by diagnostic findings.
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Table I. Prevalence rate in percentages of

each diagnostic finding in both the rheumatoid and

nonrheumatoid populations: Heath Examination Survey, 1960-62

Percent Peirclent True
Diagnostic finding DDy | rheumstota | POpiEive | Specteictey
population (Egﬁgﬁ'{vg?y) (percent)

Morning stiffness, total--c--=-=ce---onovces 26.8 65.7 7.2 73.2
Severe and frequent---e-s-memcmececccnaoa- 6.2 30.4 13.4 ces
Mild and frequent=--«---—=-cocacmcmmnnoanan 4.4 9.3 6.3 ces
Severe and infrequent-~-c--=-cemcun—ncacmn- 1.7 5.9 9.8 vee
Mild and infrequent-e---cececcmcmecaaaoo- F- 14.6 20.1 4,2 ces

Tenderness=e=mmmc-cmmeemm e m e — - 11.8 72.1 16.1 88,2

Pain on motion--w=-s=sm-emeccmmeommmne e n e 2,2 17.6 20.0 97.8

Either tenderness or pain on motion--------- 12.8 77.9 16.1 87.2

Both tenderness and pain on motion=-=----w-- 1.3 11.8 22.9 98,7

Swelling, one joint---e-=-cvcmaccmmccmccncuna 1.2 | 18.1 3;3.0 98.8

Swelling, two jointS-----memecceccmammccnaa= 0.1 8.8

Symmetrical swelling--=-----wewecco—ccmacuo—- 0.0 62.3 e ves

Postive bentonite flocculation test=--=-----=- 2.6 19.6 19.4 97.4

Positive X=ray--we-c-—cmecmccmmmceocm e 0.3 11.3 54.8 99,7

Subcutaneous nodules-==-m-mmmmmmemmcocmaomn * * * *

specificity is the chance of correctly identifying a
healthy person,

As can be seen fromtablell, all three indexes, i.e.,
sensitivity, specificity, and true positive rate, are
derived from two factors. Factor I involves the correct
diagnosis of a case as rheumatoid arthritis, and factor
II involves the determination of the presence or absence
of a particular diagnostic finding. Diagnostic errors in
factor Iand labeling errors in factor II willof necessity

Table II. Derivation of sensitivity, specific-
ity, and true positive rates
Diagnostic finding | Rheumatoid rheﬂggtoid
arthritis arthritis
Diagnostic finding
present--«~-rccmcaca- a c
Diagnostic finding
absent---c~—mcoccn-- b d
PO a PP
Sensitivity Py Specificity = ot+d

a

True positive rate = ———
p ive rat PYwS
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result in some alteration of the values for the three
indexes. Nevertheless it is likely that the values for
the indexes detailed in table I give at least a rough
approximation of the true picture.

It is interesting to compare some of these findings
with the specificities found in the clinical material on
which the original formulation of the ARA criteria
were based8 (tableIIl). Naturally, in a population study,

Table III. Specificities in percent
ARA HES
Diagnostic finding clinical | population
cases study
Morning stiffness, total- 38 73.1
Morning stiffness (severe
and frequent only)-~-~--- -—- 93.8
Either tenderness or
pain on motion-~se-e-ee- 14 87.3
Joint swelling--- 41 98.8
X-ray changeg=~===-cccu=- 72 99.7
Subcutaneous noduleg==--« 95 99.9




where there are many people entirely free from joint
complaints, the specificities are higher than in a
clinical practice, where everyone coming under obser-
vation thinks he has some joint complaint, Therefore
the diagnostic effectiveness of diagnostic findings of
high specificity in population studies might more readily
be ascertained by comparing their true positive rates
(table I). With this difficulty in the use of specificities
taken into account, the specificities reported by Ropes,
and others,!® still roughly correspond in rank order
of magnitude to those found in the HES.

The major discrepancy is the finding of a greater
specificity in the clinical group for morning stiffness
than for pain on motion and/or tenderness, which is a
reversal of the HES finding. This reversal may be
explained by the fact that the Health Examination Survey

did not specify any particular time interval for the
duration of morning stiffness. Burch found in a population
study that morning stiffness lasting less than 10 minutes
had no association with rheumatoid arthritis.!® In a
study by Abramson and others 324 out of 758 answered
"'yves" to the interview question '"Do you wake up with
stiffness or aching in joints or muscles?'" Of these
answering yes only 19 percent were recorded by a
clinician as having genuine morning stiffness.!® Thus
evaluation by a clinician probably acted to increase
the specificity for morning stiffness in the original
ARA clinical group. One can also note that more than
half of all the morning stiffness found by HES was mild
and infrequent. As noted previously this minimal
morning stiffness had a very low true positive rate
for rheumatoid arthritis.
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APPENDIX V

DEMOGRAPHIC TERMS

Age,—The age recorded for each person is the age
at last birthday. Age is recorded in single years.

Race.—Race is recorded as '"white,"” '"Negro,"
or "other.'" ""Other" includes AmericanlIndian, Chinese,
Japanese, and so forth, Mexican persons are included
with "white” unless definitely known to be Indian or
of another nonwhite race.

Population size.—The five classes comprising this
characteristic were derived from the design of the
sample, which accomplished a stratification of the
primary sampling units by population size in each of
three broad geographic locations. Because the survey
" was started in 1960, the primary sampling units within
each of the five population-size classes were necessarily
based on populations and definitions of the 1950 census.
The name of each selected primary sampling unit within
each population-size class and geographic location,
along with other selected sample data, is presented in
an earlier report, 3

The definitions for each of the five population-size
classes are as follows:

Giant metropolitan areas.—This class includes
primary sampling units defined in the census as
standard metropolitan statistical areas (SMSA's)
having a population of 3,000,000 persons or more.

Othey very large melropolitan areas.—Included in
this class are standard metropolitan statistical
areas with a population of 500,000 to 3,000,000 as
defined by the 1950 census.

Other standard metropolitan statistical areas.—
This class includes other SMSA's.

Other urban areas.— This includes primary sam-
pling units which are highly urban in composition
but are not defined as SMSA's.

Rural areas.—This includes primary sampling
units which are primarily rural in composition
according to census definitions,

Region.—For the purpose of classifying the popula-
tion by geographic area, the United States was divided
into three major regions, This division was especially
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made for the design of the HES sample. The regions
and the States included are as follows;

Region States Included

Northeast----==--~ Maine, Vermont, New Hampshire,
Massachusetts, Connecticut,
Rhode Island, New York, New
Jersey, Pennsylvania, Ohio, and
Michigan

South —w-cwumue- Delaware, Maryland, District of
Columbia, West Virginia, Virginia,
North Carolina, South Carolina,
Georgia, Florida, Kentucky,
Tennessee, Alabama, Mississippi,
Arkansas, Louisiana, Oklahoma,
and Texas

West-—rma—eamam- Wasghington, Oregon, California,
Idaho, Nevada, Montana, Utah,
Arizona, Wyoming, Colorado,
New Mexico, North Dakota, South
Dakota, Nebraska, Kansas,
Minnesota, lowa, Missouri, Wis-
consin, Illinois, and Indiana

Urban and rural.—For the first six primary
sampling units where examinations were conducted, the
definition of urban and rural is the same as that used
in the 1950 census. These locations are Philadelphia,
Pa,, Valdosta, Ga., Akron, Ohio, Muskegon, Mich.,
Chicago, 111., and Butler, Mo. For the remainder of the
sampling units the 1960 census definitions areused.

The change from 1950 to 1960 definitions is of
small consequence in the survey, since only six
locations are affected. The major difference is the
designation in 1960 of urban towns in New England and
of urban townships in New Jersey and Pennsylvania,

According to the 1960 definition, the urban popula-
tion comprises all persons living in (a) places of 2,500
inhabitants or more incorporated as cities, boroughs,
villages, and towns (except towns in New England, New
York, and Wisconsin); (b) the demnsely settled urban



fringe, whether incorporated or unincorporated, of
urbanized areas; (c) towns in New England and town-
ships in New Jersey and Pennsylvania which contain
no incorporated municipalities as subdivisions and
have either 25,000 inhabitants or more or a population
of 2,500-25,000 and a density of 1,500 persons or more
per square mile; (d) counties in States other than the
New England States, New Jersey, and Pennsylvania that
have no incorporated municipalities within their bound-
aries and have a density of 1,500 persons or more per
square mile; and (e) unincorporated places of 2,500
inhabitants or more not included in any urban fringe.
The remaining population is classified as rural,

Place description.—Inthis survey the urban popula-
tion is classified as living "in the central city" or
"outside the central city'' ‘of an SMSA. The remaining
urban population is classified as "'notin SMSA."

The definitions and titles of standard metropolitan
statistical areas are established by the U.S. Bureau of
the Budget with the advice of the Federal Committee on
Standard Metropolitan Statistical Areas.

The definition of an individual standard metropolitan
statistical area involves two considerations: first, a
city or cities of specified population to constitute the
central city and to identify the county in which it is
located as the central county; and, second, economic
and social relationships with contiguous counties which
are metropolitan in character so that the periphery of
the specific metropolitan area may be determined.

Persons '"in the central city' of an SMSA are
therefore defined as those whose residency is in the
city appearing in the stand and metropolitan statistical
area title, Persons residing in an SMSA but not in the
city appearing in the SMSA title are considered to be
residing "outside the central city."

The remaining population is allocated into rural-
farm and rural-nonfarm groups. The farm population
includes all persons living in rural territory on places
of 10 acres or more from which salesof farm products
amounted to $50 or more during the previous 12 months
or on places of less than 10 acres from which sales of
farm products amounted to $250 or more during the
preceding 12 months, Other persons living in rural
territory are classified as nonfarm. Persons are also
classified as nonfarm if their household paid rent for
the house but their rent did not include any land used
for farming.

Employment status.— This term applies to the
employment status of persons during the 2-week period
prior to the week of interview. It is not intended that
this term define the labor force or provide estimates
of the employed or unemployed population at the time
of the survey.

Persons who report that they either worked at or
had a job or business at any time during the 2-week
period prior to the week of interview are considered
employed, This includes paid work as an employee of
someone else, self-employment in business, farming, or

professional practice, and unpaid work in a family
business or farm. Persons on layoff from a job and
those absent from their job or business because of
temporary illness, vacation, strike, or bad weather
are considered employed if they expect to work as soon
as the particular event causing their absence no longer
exists. Free-lance workers are considered as currently
employed if they have a definite arrangement with one
or more employers to work for pay according to a
weekly or monthly schedule either full time or part
time, Excluded are such persons who have no definite
employment schedule but work only when their services
are needed. Also excluded are (1) persons receiving
revenue from an enterprise in whose operation they do
not participate, (2) persons doing housework or charity
work for which they receive no pay, and (3) seasonal
workers during the portion of the year they are not
working. (It should be noted that these data were not
collected for Philadelphia.)

Occupation.-- A person's occupation may bedefined
as his principal job or business, For the purposes of
this survey the principal jobor businessofa respondent
is defined in one of the following ways. If the person
worked during the 2-week-reference period of the
interview or had a job or business, the question
concerning his occupation (or what kind of work he was
doing) applies to his job during that period. If the
respondent held more than one job, the question is
directed to the one at which he spent the most time.
When equal time is spent at each job, the question
refers to the one he considers most important. A
person who has not begun work at a new job, is looking
for work, or is on layoff from work is questioned about
his last full-time civilian job. A full-time jobis defined
as one at which the person spent 35 hours or more per
week and which lasted 2 consecutive weeks or more.
A person who has a job towhichhe has not yet reported
and has never had a previous job or business is clas-
sified as a "new worker."

The occupational groups are shown below with the
apprdpriate census code categories.

Occupational title Census code

Professional, technical,

and managerial workers----- R,000-195, 250-285
Farmers and farm managers-- N,222
Clerical and sales workers--- S,Y, Z, 301-395
Craftsmen, foremen, and

kindred workers------------ Q, 401-543
Operatives and kindred

WOrkers wecmmmcaeao e e T, W, 601-721
Private household and

service workers-------emeeo P, 801-803, 810-890
Farm and other laborers

(except mine) ~me--memcecaan U, Vv, X, 901, 905,

960-973

Unknown (including new
WOrKers) ~---cm-vocm—moeea 995 and all other codes
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(U.S. Bureau of Census, 1960 Census of Population,
Classified Index of Occupation and Industries, U.S,
Government Printing Office, Washington, D.C., 1960.)
This information was not collected for Philadelphia
and Valdosta.

Industry.—The industry in which a person was
reportedly working is classified by the major activity
of the establishment in which he worked,

The only exceptions to the above are those few
establishments classified according to the major activity
of the parent organization, and they are as follows:
laboratories, warehouses, repair shops, and places for
storage.

The industry groupings are shown below. (Data
on industries were not collected for Valdosta and
Philadelphia.) The census code (the Classified Index
of Occupation and Industries) and the Standard Indus-
trial Classification (SIC) code components are also
listed.

SIC code

Industry title Census code

Agriculture, forestry, and 01, 02, 07(excludes

fisherieg-----=es=sammrmaacmocaaan A, 017, 018 0713), 08, 09
Mining and construction ------- C, 126-156 10-14, 15-17
Manufacturing --------ss=ecesceees B, M, 206-459 19-39, 0713
Transportation, communi-

cation, and other public

utilities-amsr-momcoamemamnacaane L, 507-579 40-49
Wholesale and retail trade----- D, F, G, 606-696 50, 52-59
Finance, insurance, and real

D 706-736 60-67

70, 72, 73, 75, 16,
78, 82, 84, 86, 88, 89

Service and miscellaneous---- E, H, K, 806-898

Government-«-s----coe-mmcnmeneen J, 906-938 91-94
Unknown (including new
WOrKers) =----ssnecscoseccvmnannnn 999 99

The industry "government" differs somewhat from
the usual industrial classification of government, since
it is limited to the postal service andto Federal, State,
and local public administrations. This category includes
only uniquely governmental functions and excludes those
activities which may also be carried out by private
enterprise, For example, teachers inpublic educational
facilities and nurses engaged in medical services of
governmental agencies are included with the "service
and miscellaneous' group.

Usual activity status.— All persons are classified
according to their usual activity status during the 12-
month period prior to the week of interview. The usual
activity status, in case more than one is reported, is
the one at which the person spent the most time during
the 12~-month period.

The categories of usual activity status are usually
working, usually keeping house, retired, and other. For
several reasons these categories are not comparable
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with somewhat similarly named categories in official
Federal labor force statistics. First, the responses
concerning usual activity status are accepted without
detailed questioning, since the objective of the question
is not to estimate the numbers of persons in labor
force categories but to identify crudely certain popula-
tion groups which may have differing health problems.
Second, the figures represent the usual activity status
over the period of an entire year, whereas official
labor force statistics relate to a much shorter period,
usually 1 week. Finally, in the definitions of specific
categories which follow, certain marginal groups are
classified differently to simplify procedures,

Usually working includss persons who are paid
employees; self-employed in their own business,
profession, or in farming; or unpaid employees
in a family business or farm. Work around the
house or volunteer or unpaid work, such as for
a church, is not counted as working.

Usually keeping house includes women whose major
activity is described as "keeping house' and who
cannot be classified as "working.,”

Retived includes persons 45 years of age and over
who consider themselves retired, In case of doubt
a person 45 years of age and over is counted as
retired if he or she has either voluntarily or
involuntarily stopped working, is not looking for
work, and is not described as "keeping house.,"
A retired person may or may not be unable to
work.

Other in this report includes men not classified
as "working'' or "retired" and womennot classified
as "working," "keeping house,"” or 'retired.”
Persons who are going to school are included in
this group.

Education.—Each person is classified by education
in terms of the highest grade of school completed, Only
grades completed in regular schools, where persons are
given a formal education, are included. A "regular"
school is one which advances a person toward an
elementary or high school diploma or a college,
university, or professional school degree. Thus, educa-
tion in vocational, trade, or business schools outside
the regular school system is not counted in determining
the highest grade of school completed.

Income of family or unrelated individuals,—Each
member of a family is classified according to the
total income of the family of which he is a member.
Within the household all persons related to each other
by blood, marriage, or adoption constitute a family.
Unrelated individuals are classified according to their
own income,

The income recorded is the total of all income
received by members of the family in the 12-month



period preceding the week of interview. Income from considered married. Separated refers to married

all sources is included, e.g., wages, salaries, rents persons who have a legal separation, those living
from properties, pensions, and help from relatives. apart with intentions of obtaining a divorce, and other

Mayrital status.—The categories of marital status persons permanently or temporarily estranged from
are married, widowed, divorced, sepavated, and never their spouse because of marital discord.

married, Persons with common-law marriages are
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APPENDIX VI

DISTRIBUTION OF DIAGNOSTIC FINDINGS

This appendix contains a listing of all the patterns
of distribution of the diagnostic findings found in the
survey arranged according to the total ARA point count,

The frequency of occurrence of each patternis included
in table IV,

Table IV,Distribution of diagnostic findings by ARA point count:Health Examination Survey,1960-62

Symmet -

Swell-

Swell-

Morn«~

s K M p Pain | Posi- | Posi- | Subcu~
Number of cases sééi?E tﬁg’ :gg’ st?%f- Tszggr' on tive | tive | taneous
ing joints | joint ness motion | BFT [ X-~ray | nodules
Point count: 8
R e EEE LR P + + + + + +
R T + + + + + +
Point count: 7
fmommmmm e + + + + +
R L L E L LT + + + + + +
Point count: 6
L e e EL DL L L + + +
e ik + + + +
Lemmmmmmmmsmmmo e + + + +
Lumemmamoeocccmme oo + + +
Point count: 5
+ + +
+ + + +
+ + +
+ + +
+ + + + +
+ + + +
+ + + + +
P + +
19-meccmcc e + +
R + +
K e R + + + +
Bemmm oo + -+ +
Y e e + + +
Lomemomccm e + + + +
lememcccncmccmccccncaas + + +
I + +




Table IV, Distribution of diagnostic find%rg(g)sé;y ARA point count: Health Examination Survey,
1 -62—Con.

Symmet- | Swell- | Swell- | Morn~ . : .
. s p p Pain - - -
Number of cases rical ing, ing, mng Tender- on 1;(1)32 233 E:Eggu
swell- two one stiff- | ness £i S
ing joints | joint ness motion | BFT |X-ray |nodules
Point count: 3
+ + +
+
+ + +
+ ; +
+ + +
+ + + +
+ + +
+ +
+ + +
+ + + +
+ + +
+ + +
+ + +
+ + +
+ + + +
+ + + +
+ + +
Point count: 2
+ +
+ + +
+ +
+ +
+ +
+ +
+ +
+
+ +
+ +
+ +
+ +
+ + +
+ +
+
+ +
+ +
+ +
Point count: 1
1,284 ccmnmcicccnnnnn +
e PRI + +
K ) +
Jlowmmccccncccne e
20mmmmernn e e ———— +
113emammcncnnnn —emeom— - +
12wcncccncnccncnncncea. +
(oNoNe]
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APPENDIX VII

STATISTICAL NOTES

The Survey Design

The first cycle of the Health Examination Survey
employed a highly stratified multistage probability
design in which a sample of the civilian, noninstitutional
population of the conterminous United States 18-79
years of age was selected. At the first stage, a sample
of 42 primary sampling units (PSU's) was drawn from
among the 1,900 geographic units into which the United
States was divided. Random selection was controlled
within regional and size-of-urban-place strata into
which the units were classified, As used here a PSU
is a standard metropolitan statistical area or one to
three contiguous counties. Later stages result in the
random selection of clusters of typically about four
persons from a neighborhood within the PSU. The total
sample included some 7,700 persons in 29 different
States. The detailed structure of the design and the
conduct of the survey have been described in previous
reports, 2,3

Reliability

The methodological strength of the survey derives
especially from its use of scientific probability sam-
pling techniques and highly standardized and closely
controlled measurement processes. This does notimply
that statistics from the survey are exact or without
error., Data from the survey are imperfect for three
major reasons: (1) results are subject to sampling
error, (2) the actual conduct of a survey never agrees
perfectly with the design, and (3) the measurement
processes themselves areinexact eventhough standard-
ized and controlled.

The first-stage evaluation of the survey was re-
ported in reference 3, which dealt principally with
an analysis of the faithfulness with which the sampling
design was carried out. This study notes that out of the
7,700 sample persons the 6,670 who were examined—a
response rate of over 86 percent—gave evidence that
they were a highly representative sample of the civilian,
noninstitutional population of the United States. Impu-~
tation of nonrespondents was accomplished by attributing
to nonexamined persons the characteristics of compa-
rable examined persons as described in reference 3.
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The specific procedure used amounted to inflating the
sampling weight for each examined person in order to
compensate for sample persons at that stand of the
same age-sex group who were not examined,

Sampling and Measurement Error

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

The probability design of the survey makes pos-
sible the calculation of sampling errors. Traditionally
the role of the sampling error has been the determination
of how imprecise the survey results may be because
they come from a samplerather than from the measure-
ment of all elements in the universe.

The estimation of sampling errors for a study
of the type of the Health Examination Survey is diffi-
cult for at least three reasons: (1) measurement error
and ''pure" sampling error are confounded in the
data—it is not easy to find a procedure which will
either completely include both or treat one or the other
separately, (2) the survey design and estimation pro-
cedure are complex and, accordingly, require compu-
tationally involved techniques for the calculation of

Table V. Standard errors in prevalence rates
for rheumatoid arthritis in adults, by sex and
age: United States, 1960-62

Age Men Women

Total, 18-79 years-~--- 0.3 0.6
18-24 years---w-w-emmcecenna= 0.2 0.3
25-34 years----c-cer-cccecunn - 0.2
35-44 years--==w--=wmmemcane= 0.4 0.5
45-54 years=--c-cceccecenanan 0.6 0.7
55-64 years---=--~-meceemmama- 1.3 1.0
65-74 years=--m-crcmccescona. 1.0 3.2
75-79 years-=e-emcecccccocaa- 7.2 6.4




variances, and (3) from the survey are coming thou-
sands of statistics, many for subclasses of the popula-
tion for which there are a small number of sample
cases. Estimates of sampling error are obtained from
the sample data and are themselves subject to sampling
error when the number of cases in a cell is small or,
even occasionally, when the number of cases is sub-
stantial.

Estimates of approximate sampling variability
for selected statistics used in this reportare presented
in tables V and VI, These estimates have been pre-
pared by a replication technique which yields overall
variability through observation of variability among
random subsamples of the total sample. The method
reflects both "pure' sampling variance and a part of
the measurement variance,

In accordance with usual practice, the interval
estimate for any statistic may be considered the range
within one standard error of thetabulated statistic, with
68 percent confidence; or the range within two standard
errors of the tabulated statistic, with 95 percent confi-
dence,

Expected Values

In tables 4-15 the actual prevalence rates for the
various demographic variables -are compared with the
expected, The computation of expected rates was done
as follows:

Suppose that in an area (say, the Northeast) the
Health Examination Survey estimates that there are
N; persons in the ithage group (i=1,2...7; sum of
N,=N).

Suppose the Health Examination Survey estimates
that the RA prevalence rate for the United States in
the ithage group is X;.

Then the expected RA rate for the area is

IzZn X i
N

Comparison of an actual value for, say, a region,
with the expected value for that region is undertaken
on the assumption that a meaningful statement can be
made which holds, in some average way, for all persons
in the region, This may or may not be true. The spec-
ified region may have higher values for young persons

and lower values for old persons thanare found in other
regions. In that case an average comparison will ob-
literate one or both of these differentials. A similar
remark may be made with respect to values computed
for all races together, since relationships found in one
race may not be found in another, In arriving at the
general conclusions expressed in the text, an effort was
made to consider all the specific data, including data not
presented in this report; but it must be recognized that
balancing such evidence is a qualitative rather than a
quantitative exercise. The standard error of the differ-
ence between an actual and an expected value may be
approximated by the standard error of the actual value,

Small Numbers

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

Tests of Significance

Tests of significance for the demographic variables
were performed in two ways. The first was to divide
the difference between the actual and expected values
by the standard error of the actual value, For example,
for unmarried women the actual value was 1.6 percent
lower than expected, and the standard error was 0.4
percent. Since the difference was four times its stand-
ard error, it may be deemed statistically significant,

The second method was to examine the age-
specific differences (not published) between the prev-
alence for the specified group and the prevalence for
all persons. Thus, for widowed men the RA prevalence
for all six age groups was less than the overall prev-
alence for these age groups. One of the seven age
groups (25-34 years) had no cases of RA recorded
and thus could not be used for purposes of comparison.
The probability of such an occurrence is 0,02, and the
difference is considered statistically significant.
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Table VI. Standard errors in prevalence rates for rheumatoid arthritis in adults, by sex and
selected characteristics: United States, 1960-62
Characteristic Men | Women
Race
White~m=cmmmmneen memmmesaea memeemmeeecremmmenssemmmesmcacmmeeemeememm—emesesm———— 0.4 0.9
[T e ek L T D et L P T LT -10.8 1.4
Otherseemuemencneuenn mmmmm——— e mEemmmme e eememmeemmmmmmNem—mmeeee—meaeesee————— 3.0 3.5
Region
Northeastewwew- B L L LT T LTS e esscesEmasc e e, —————— 0.4 1.0
Southewemnnaean L L L e L L L T LT P PP PP PP P 0.6 1.1
WeStrmmmmmnmnunan B T b e T e 0.6 1.0
Population-size group
Glant metropolitan areaSemcemcemcmccemccconc e eceeceme e mecem e e 0.6 1.1
Other very large metropolitan areaS~emeeemmcecccccseccocmccccmmcrorcccmmcmccacneceaa 0.6 0.9
Other standard metropolitan statistical areaseeee--cecararccmcommcmarcmccacmccnenao -1 0.5 1.1
Other urban areas-e=--=- B T L Lt L T L T it D 0.9 1.9
Rural aredSeseesmcecuccemeccacccccccccmccer e rrr e mdtrrmm e st enreReR et e m—m e ———— 0.7 1.0
Place description
SMSA-in central city-ewesesccmomcconccccccccccncccccrccmccc s e e c st r e remm e 0.4 1.0
SMSA~outside central cityemeweee=- e m NN e EeEEELsecesenEEsE RS eeEEEeS—— e ————————————— 0.5 0.9
Urban, NOt SMSA-scommacrccrmac o c e e e 0.8 1.7
Rural farmeee-- e e e e e e e e e e B 1.2 2,2
Rural nonfarmeeswesncancenuceaa memmeseae- B e T dalatatale 0.8 1.1
Usual activity status
Usually workingeememeececcmccmmcmacenceenmomccnerccccommn e et e e n e m—————— ~1 0.3 0.7
Keeping house@meememmmmmececnccaccomcencacocccirmcnemr e rnc e mcc e e r e ca - —— - 1.0
Retired-=e-e cemmemen—- L T e e L L L LS P PP P L PP 2,0 7.9
(0T Y- T T 1.2 1.6
Industry
Agriculture, forestry, and fisheries---ececccccccmmomeamccmrmmccmc e e c e caae 1.1 2.9
Mining and constructionem=memmecscm o mm oo e e 0.8 -
Manufacturingesusseu=« T L 0.5 1.4
Transportation, communication, and other public utilitiese-cecccerccaccnccinmcncacaa - -
Wholesale and retail trade-eceseceremmecaccccmocccccmcrrcacecccccicnr e — e 0.6 1.2
Finance, insurance, and real estates-ee==c---ceccccimrmcmmccnncc e n e e nen——— - 2.0
Sexrvice and miscellaneouS-mecmemcmccccncecaccancrcmcrccec e rrcmc e c e e 0.7 1.0
GOVeINMENtmmcm mmennccac e m e mer, e m e e e e e aee e he—mmer e eme——— e — e e— e ——————— - 2.9
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Table VI. Standard errors in prevalence rates for rheumatoid arthritis in adults,
selected characteristics: United States, 1960-62-—Con.

by sex and

Characteristic Men | Women
Occupation
Professional, technical, and manageriale-ececcececcamcmmcemcmmemmmmccm oo 0.3 1.1
Farmers and farm MaANAgEerS-mes-emmermmcemceccemacemmccemcneecc e aseeeSC e e —— e e m———n———— 1.6 9.0
Clerical and sales workerSeemmememmemcmecccrmeemamcmnccccccconacccracocemnnaan T 0.8 0.8
Craftsmen, foremen, and kindred workerseeememeacmsmmmecacsccccmccracomcsmcmcomorannen- 0.5 -
Operatives and kindred woOrkerS-emmmmeermoccccmcmmmmem e e e e e n e c e m——————— 0.4 1.4
Private household and service Workers-=-mememcccmommcmc e mnm e m e e 1.4 1.6
Farm and other laborers (except mine)e-e-~mem-cccmmccccccmcmemcrcccccercn e m e 0.5 2.5
Education
Under 5 yearSmmmmmmmo oo e e e e e A m A e e m e e A S e m S ee S mm s 2.0 3.3
5m8 YEAYSmmmm = — e e e e e e e e e e e m e e e m— e mScemass s eoe 1.0 1.5
0-12 JEATSemmmmmmm ;e o e e e e e e e E e m e e A e e m e e e mceomeasee 0.2 0.6
13 years and OVer=mm-mmmeccccccim e c e mm e e e e e n e m e e mm e —eneo e eas s 0.2 1.1
Family income
Under $2,000--c-w=~ L T 1.8 1.7
$2,000-83,999wccmncmmccnn e ac e m e m e s e e e ceneamecmesesamm——ssossem— o -—e=| 0.6 1.2
$4,000-56,999 - mmcmenucccmacccncnen e smceeseesmedecammmemmeceseo—msescseCoomeoe 0.3 1.0
$7,000-89,999 - mmmcnmcmccnac e et e e e e e e e m e m e eee—co-ocoseosasmmn oo 0.5 1.0
510,000 and OVer=emmemeemasmmscnecmmn oo e n e e eme e e e e e meme—ee— o 0.7 1.2
Marital status

Rt s T L L T e L L L L LS Lt P L LT 0.4 0.8
L (5 1 e ettt e 1.2 3.1
Divorcedemeummraccm i r e r e r e e e e e e e e m e mE e — e ——————————— 1.9 1.8
Separatedemmemmmemm oo m e e e e e me e mam Ao e mmecmmcmcocmmommemcossess oo 1.5 1.6
Never marriedemecmmemeccmccmmmccccccmccnecacmcmemmcccccrmcmn e me e m e e e — e —com oo 0.7 0.4
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