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Methodology 1n
Industrial Health
Studies

THOMAS F. MANGQUSO, M.D,,
M.PH.

AND

ELIZABETH J. COULTER, Pb.D.
COLUMBUS, OHIO

The Demographic Approach

There are many opportunities for investi-
gators in the field of industrial health to
design and conduct studies to evaluate the
relationship between chrounic illness and
Occupation. This area of study poses, how-

_ever, some complex and difficult problems

which require varied approaches.

In 2 papers consideration will be given
' the application of epidemiology to in-
dustrial populations within the iramework o
the demographic and prospecrive or cohort
approaches. This paper is concerned with
the demographic approach, which is of basic
importance in industrial health studies.

Demographic studies identifying charac-
teristics of the general population and the

Submitted for publication Aung. 17, 1962,

Formerly, Chief, Division of Industrial Hygiene
‘('D" Mangusp). and Chief Statistician, Division of

Mal Sratistics (Dr. Coulter), Ohio Department
ot Health,

i

pattern of disease distribution, as derived
from vital statistics and other sources, repre-
sent an initial approach in epidemiologic
methods relating to industrial populations.
Such studies involve geographic areas, sex,
color, age, country of birth, and socioeco-
nomic status.

Demographic comparisons help to deter-
mine gezographic and population character-

>

istics associated with morzality or morbidity
due to specific diseases. Urban-rural com-
parisons, for example, which indicate rela-
tively high mortality in urban areas or in
particuiar metropolitan counties represent
inteial clues to environmental influences, such
as industry and air poilution, from which
more refined epidemiologic studies can be
derived. They further help to identify sex,
color, nativity, and age groups with relatively
high risk of specific diseases or causes of
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TaBLE L—dzcrage Annual dge-ddjusted Death Rates* per 100,000 Popujatin
I$°hite Femalet Residents of Each of the Eight Metropolitay E

I hite Male and
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Do 1.

Hntie,
M
e

Neoplasm Site (and Cuuse of D .

All -
Malignant '
Neoplasms
Foxeent
Those
. of Breast &
4 Reproductive
Malignuny Orgaps B D’:’&
Neoplasms  iysh.ips E30f 3 i p
. : 180-188, phagus  3tomach Pancreas Larraz g, o0
Geographic Ares (130-205 §  130.208) § \150) 1131 (i57) e gy
White Males
State of Ohio 1 134.34 3.85 11.69 07 2.50 M
8 Metropolitan counties 15583 148.41 4.86 12.60 .58 289 w0,

z g 2 ~
gt:r::uo:a Iei.:o 159.92 5.10 16.59 8.3 3.27 it
Homilto it 1130 .22 938 7.08 2m 2y
Haus n 162.67 156.03 .98 9.26 717 3.30 ‘;_..,
Loy 153,56 u .23 155 743 264 29
.Mont - 162.00 158,67 2 16.31 9.18 2.9 g
o gomery 138.62 129.08 12 9.51 6.46 208 fps
Summmi 139.12 13245 3.68 10.85 7.10 2.8 u

mit 13715 130,78 3.41 10.80 6.91 209 ETRN
White Femajes
State of Ohio 140,26 70.36 0.60 5.68 3.9 0.16 ey
8 Merropolitan countiss 148,25 7318 0.69 6.30 .04 047 (%)
gﬂﬂhﬂt‘ m.zz 56.08 0.84 8.14 412 0081 s
BMMM A3L3S 74.05 0.60 ¢ 4381 441 0304 Py
Lucas 155.20 B0 0.40 | 5.13 441 0.20 &8s
Mahoning 140.14 67.2¢ 0.621 4.81 4.42 0.184 <
Noonin 146,29 %0.23 0891 10.32 354 030 L T
“Stark‘o ery 134.?1 6428 Q.68 419 2.58 .10 § LA
S 12534 65.38 1.031 434 2.42 0.141 FE
mmi 142.57 76.07 0.6} 6.00 4.93 0.34) (X7

*Morulity rates were computed on tho busis
and white females, classified by S.year “et grou
averaging population counts given by e deeen
age groups. Age adjustments were made Ly
Unired States as snown by the 1960 Cnued

Stotes censps.

death. S.uc'n datz provide a Lasic reference
source for studies of industrial workers
which. in turn, require similar classification
by popuiation charasteristics. [n this manner,
it is possibie 0 identify and eiiminate the
effect a particular variable. such ag age, may
nave on mortality patterns obse::ved n
specidic indusises, Moruiity rates of in-
ustrizl workers by pupuiation characeris-
iics. such as sex, color. and aye, hzip 0
determine the possible efoct uf se‘-.eézive
employment practices refative (¢ such popu-
lation characreristics on the norbidizy and

[«

of mortality dats foe the specified type of malignant neopirsm for white srae
Pt. available in the Ohio Department of Health, and popuistion data obtuned by
ni:l Tnited States censuses of 1950 and 1960 for the corresponding set, cokw, ang
the direct method on the basis of the age distribution of the totsl populitiog «f tie

mortality experience ¢f a given il
industry.
Geographic Location
In studying geographic differences as lasz

epidemiclogic leads in industrial hes¥
studies, a frst consideration is urban-rees

comparisons. These mav provide initial ¢l

reiative to industrial and agricultural pege
iattions and furnish the Dasis jor furlee
spidemiologic efforts and other typex »f
studies pertaining to air poliution. sociuews
nomic factors. and medical care,
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Maiignant Neopiasms of Sclecsed Sites Amony
of Ohio, 25-64 Years of ge, 1950-1960

Bladder

& Other Brain & Lenkemia

Crigary  Other Parls &

Kidpey Organg of CNS Aleukemia

(180) 181 {193) (04}
3.76 4.08 6.40 6.63
4.07 4.44 6.84 .30
4.08 4.47 6.92 7.59
336 3.61 5.96 6.89
3.3 497 6.88 6.78
3.5 5.36 718 .87
5.97 4.57 8.75 8.16
4.03 3.3 4.40 835
307 . 4.42 847 8.7
3.38 4.7 7. 7.90
1.2 1.3 3.98 82
1.82 1.60 4.13 5.08
138 1.3¢ 4.47 533
18 1.80 430 313
248 L6 3.42 518
1.9% 1.8 .00 4.4
148 1.03 2.7 491
131 146 343 333
1.26 142 388 498
085 P 521 5.8

{ The nonwhite popuiation group was defined to include Ne-
groes, Indians, Japanese, Chinese, and other nonwhite races,

¢ The meuwrepoli ius were defined ag thoss with cities
of 100,000 popuiation of more in RS0,

§ Neopl of lymphatic and b jetic tissues are in
cloded.

1 The deash rate is based on a frequency of luss that 10 deaths.

Average annual age-adjusted death
rates due to cancer of the lung among nATIVE
native white, foreign-born white, and L 11 ]
norwhite male residents of urban and
rural areas af hio, whoe died in the state,

ages 23-54 years, 19471951, rontien o BRI
“Morality rates were computed on the W /WJ/W///%/A’//V/ N

0' mortality dara available in the
Department of Health for the speci-
cpuiation. classined by age groups 2 23- noN
. =323, and 3344 vears, and popuiation e
dzwa in the 1939 U.S. Census for the zor-

7 ng popmaucn groups. Age adjust-
were made by the Girect mothod on
91 the ag? CoSI'!O'",Oﬂ of the
i 1 continentai United
- the 1930 Unitsd Stares Census

Jancus—iloniier

The nonwhite population groue was dedn ec o
.¢pane<e Chi inese. and other nonwhite races. Tne nativ e-oo. N TIOug ncuw»c. per

Umited Stares or any of i ter riteries or possessions. The classifcation of urban and rurai
hased om the dednition of such areas used in the 1930 United States Census.

Our observations in Ohio cancer studies
have emphasized the importance of such
urban-rural comparisons, particularly by
population subgroups. These studies have
shown, for example, that (1) an “urban”
influence existed for certain cancer sites and
(2) lung cancer was relatively high among
the foreign-born of both urban ami rural
areas (F'gure) 2830 Orther studies have alsc
emphasized urban-rural and related geo-
graphic considerations. #0.29.22.3¢

Comparisons of cancer morialitv in smail
geographic areas such as counties may pro-
vide further epidemiologic leads. Taole 1
provides county comparisons of mortality
due to specific cancer sites among white male
and female residents of individual metropoli-
tan counties of Ohio for the period 1930-
1960. The table reveals individual county
variation in cancer mortality for the specific
sites considered. Lung cancer mortality
among white males was, for example, rela-
tively high in Hamilton County and relatively
low in Summit County. Stomach cancer
mortality among white males was, on the
other hand, relatively high in Cuvzhoga and
Mahoning counties and relatively low in
Franklin, Hamilton, and Montgomery Coun-
ties. These observations serve as a basis for
further epidemiologic efforts.

In individual county comparisons it must
also be realized that a single industry may
not appreciably affect the specific disease rate
in a county just as a high incidence of a
specific disease in a single work department
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may not atfect the rate for the disease of a
Yarge industry because of the dilution factor.
This point was demonstrated in a swdy of
the lung cancer mortality rate in Lake
County, Ohio, although previous studies ™%
had demonstrated an abnormal mortality rate
for lung cancer in a chromate plant jocated
in that countv. When a large group of
industries are located in a circumscribed area,
such as a county. and are engaged in the same
eszential manuiacturing processes or prod-
ucts, it can be expected, however, that the
disease pattern of the county wiil redect this
concentration in the area if an environmental
factor is involved.

Residence Duration

In studying diseases with long iatent
periods, it should be noted that the current
place of residence of population groups
under study may not be the place of environ-
mental exposure and therefore consideration
must be given to long-term residence
histories. This applies to the following types
of current residence: death residence, place
of retiremgnt, place to which an individual
moves for special medical or surgical care,
place to which there has been significant
migration because of attractive climate and
job opportunities, and places within a city to
which there have been population shifts with
respect to race, nationality, and socio-
economic status. These types of shift in
residence, singly or in combination, bring
about changes in the age disiribution of the
population, as well 4s in the types of illness
and death, which thereby affect the iilness
and mortality pattern of a given localiiy.
Residence history data are of basic impor-
tance in studying the possible association of
such variables as occupation. atmospheric
rollution, smoking. morbidity, and mortality.

There are various methods of exploring
residence duraiion in epidemiologic studies.
Crne iz 1o obwzin residence history data for
specific popuiation groups, by such means as
checking coity lirectories and em
records and querving relatives, iriends. and
other zssociates. This approach can provide
information. for example. on the duration of

ARCHITEN OF INTIRON
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residence in the county of restdence at death
as shown on the death certificate, Anothe;
approach is to compare place of residence at
death with the birthplace as specified on the
death certificate, if one can assume thag an
individual born in a given county who dieg
in that county lived a major portion of hjs
life there. Both of these approaches are of
assistance in comparing mortality rates dye
‘o long-term illness in different geographic
areas as they relate to duration of residence,
which is important because of the latent pe.
riod between initial exposure and develop.
ment of the chronic disease leading to death.

In considering residence data it is essentia]
to keep in mind 2 points: (1) the inter-
relationships of residence and migration
patterns with other factors such as socio-
economic phenomena, employment practices,
and medical care and (2) geographic varia-
tions in the distribution of chronic illnesses
depending on the latent period of the par.
ticular disease.

Sex

In industrial health studies, sex compari-
sons are essential in epidemiologic con-
sideration. \When there is employment
selection by sex within an industry, the dis-
wribution of illness by sex may provide the
means of excluding certain departments and
exposures, Iin this way refining the epi-
demiologic study.

In some industries and occupations,
women represent the predominant labor
force. Under such circumstances, patterns of
long-term iliness or mortalizy in female
emplovee populations may de studied in com-
parison with similar data on women in other
industries and women not empioved in
industry. [t is aiso oi special interest w0
consider whether the occupauien or pattern of
living of the husband affects the iilness and
mostaiity experience of kis wife.

Scme cancer mortality data for
shown in Tables 1 and 2 reveal characteristic
patierns of sex diiference in cancer mortaiity.
The tzbies indicate. for exampile. that cancer
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Neopiasm Site (& Causer

i omant aeoplasms, includine Des
"wf;aemstopoietic tissues (140203
Buces! carity & phurynx (140-148;
Dig,sﬁn orgens & peritoneum (1%

Esophagus (150)
sromach (151}
Sruall intestine. incl. duodenum
Large intestine, except recium (1
Rectorn (154)
Billary passages & Miver, stated 8
Liver. secondary & unspecified (
Pancress (157}
Peritopeur (138)
Gospecifed digestive organs (33¢
Respirators sysiem {180-165)
Nose, nasal cavities, middle ear.
x (181)
m bronchus, & traches (162
Mediastinum (164)
Tporacic orgens, secondary (183
Breast & genitourinary organs (v
Breast (170)
Cervix uteri 171
Corpus uteri (172
Otner & unspecified perts of ute:

Orary, lallopian tube, & broad :

Other & uospecified female geni:

Prostate (177)

Testis (i73)

other & uospecified male genita

Kidcey (150)

Biadder & other urinary organs

Other & unspecified sites (190-199.

Melanoma of skin {190)

Otzer malignant neoplasm of &

Eye (192!

Brain & other parts of nervous:

Thyroid giand (1H)

O:her endocrine giands (193)

Bone (196}

Connective tissue <157)

secondary & uzspecified malie:

nedes 198
GO:ner & prspecified sitee (1997
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thant females of each color for cancer sites cancer of the breast and reproductive organs,
common to both sexes and that these dii- particutarly in middle age. Individual metro-
ferences were more marked for some sites politan county variations by sex shown in
than for others. The females had, on the Table 1 may be useful in selecting those
other hand, a considerable mortality due to  cancer sites among the male population which

TabLE 2—Average Annual Age-Adjusted Death Rates* per 100000 Populction Due to Malignant
Aeoplasns of Specificd Sites Among iV hite and Nonwchite * Male and Female Residents of the
Eight Mctropolitan Countics of Ohiot Ages 25-64 Ycars, 1930-1960

Males Females
Neoplasm Site (& Cause of Death Code} Total White Nopwhite White Nonwhite
Mgugngnt plasms, izcludil )} of iymphatic 156.23 133.33 2313.38 145,25 208.93
& hematopoietic tissnes (140-205)
Buces) carity & pharynx (140-148) 3.99 6.5% 8.96 143 1.86
Digestive organs & peritoneum (150-159) AT 53.36 $6.30 3743 £0.08
Esophagus (150) 2.36 .86 14.59 0.69 337
Stomach (151) 10.51 12.0 2003 630 13.40
Small intestine, incl. duodenum (182} 0.46 0.54 0.5 § 0.3? 048§
Large intestine, except rectum (153) 1432 13.95 13.10 1450 17.22
Rectum (154} .34 7.35 T 511 798
Billary passages & fiver, stated as primary site (155) 3.0t 239 379 kX1 3.81
Liver. secondary & unspecified (156) 299 3.2 .71 228 3.5
Panereas (157) 6.11 .56 2.97 04 9.00
Pesitoneumn (155) 0.55 0.65 0.5¢ § 0.49 0.22§
Unspecified digestive organs (159) 02y | 0.2¢ 0.80 0.21 1.02
Respiratory system (160-165) 26.18 44.51 38,78 6.39% 10.08
Nose, nasal cavities, middle esr, & accessory sinoses (160) 0.32 03 1.04 0.21 0.22%
Laryns (161) 1.5 2 3.06 0.17 0.85
Lung, bronchus, & trachea (162, 163) 23,52 10.87 54.08 5.70 8.75
Mediastinom {184) 0.2 0.49 02§ 0.17 0.26 ¢
aThoracie organs. secondary (165) 0.6 o.1¢ 0.30 ¢ 0.4 -0
Breast & genitourinary organs (170.181) 45.08 15.43 25.59 7548 107.03
Breast {170) 18.06 0.28 0.09 § 35.49 32.27
Cervix uteri (171) 5.3 -_— - 14.88 36.31
Corpus utert 172) 0.54 - - 1.01 1.59
Other & unspecified prrts of uteruy (173, 1734) 397 - - 6.52 17.22
Ovary, fallopian tube, & broad iigament (175) 6.53 - - 12.99 11.711
Other & unspecified fernaie genital organs (178) 0.43 - - 0.78 139
Prostate (177} .88 .92 14,58 - -
Teatis {(178) 0.84 1.46 0.19 ¢ g -—
Other & unspeciied male genital organs (179) 0.5 026 073§ - -
Kidoey (160} 295 4.87 447 181 1L
Bladder & other urinary organs (181) 320 444 5.53 1.60 4.60
Otber & unspacified sites (190-199) i5.35 17.76 18,72 13.29 17.82
Melanoma of skia (190) 138 1.52 0.3 % 0.53 6.37 %
QOther malignant neoplasm of skin 7191) 0.57 0.67 073 § 0.39 115
Eyve (192) 0.2 0.1 [ 818 0
Brain & other parts of nervous svsiem 193} s [#3Y 2 £33 2.8
Threoid giznd (184 0.87 .55 0.61¢ 0.29 L
Other epdocrine giands (195) G435 ¢.33 0.65% 634 Q.67 §
Bone /196) 103 1.26 Y s 125
ConrectiTe tissue 1977 . 0.53 0.51 0.62% 0.51 0.53
Secondary & unspecified malignant neoplasm of lymph e.28 9.25 023§ 024 0.46 §
nedes 1¢S: -
Otrer & unspasifed sitre /1991 . 5.66 343 10.08 308 a1y
Lrmphutic & hematopoiesis tissaes “200208) 14.31 1T o] 1123 12.08
Lrmpratic & hematcpoiesic tissues :200-203, 2051 3o 1634 10.60 6.20 TE0

Leukemis & aeukemis (X4} 6.08 .30 582 508 448

¥ dara avzilabie in the Ohio Depariment of Hedith for residenis of the 8
fitan counties of Ohic. cisssided by 2ex. coior, 2nd Z-rear ¢ Tveuns. and popuistion data oblained by sresumne pooiation
Uy thedeeenzin: Tnited 2 wses of 14%C 32d 19D lor the cortesnongins seX. 0i0f. a4 1@ CYOLDS LN tRif gee-
Age adjusrmeniy were :muse 3 eLSed ob the Dasig of the Lge disTmibunien of thé 101al POPUIIOB Gi the
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TasLE 3.—dvcrage Ammmal Death Rates* per 100000 Population Duc to Malignant Neoplag,
of the Eight Mctropolitan Countics of Ohiot 25-6% Years of 4 ;"'
“1ge
Age Group
Neopiasm Site (& Causeof Deathh Code) 2564 25-29 30-3¢ 3539 4044 4549
AN malignant neoplasms, including 1540 15.44 19,50 34.30 66.38 =0
neoplasms of ivmphatic & hemstor
poietic tissues (130-20%;
Esophagus (380) 53 1] 0 041} 0.63 3.0
Stomach (131} 12.81 045§ 0.81 1.68 432 507
Pancreus (i57) .49 0.18 0.34 % 0.52 % 3.69 6.21
Laryvas {181 . 256 0 . V] 0.29% 0.88 RT3
Lung, bronchus, & trachea (162,163) 40.51 :ford 207 5.27 u= B0
K!does (180} 1.03 015§ 037 § 0.53 23§ 348
Eiadder & other urinary organs {181} 4.4% 0.06 % 217§ 017 % 1.25 2
Brain & other parts of nervous systera 8.7 1.31 219 417 4.70 T35
1s3)
Leukemis & aleukemia (204} T8 304 .82 3.85 5.28 531

* Mortality rates were computéd on the basis of mortality data available in the Ohio Departraent of Bealth and population dayy
obtsined by averaging popylation counts given by the decennial United States censuses of 1950 and 1960, Age adjustments were
made by the direct method on the basis of the age distribution of the total population of the United States as shown by the 1960

TUrited States ceasus.

t The definition of *'white’ males excluded Negroes, Indisns, Japanese, Chipese and persons of other nonwhite races.
$ The mertropolitan counties were defined as those with cities of 200,000 popu!ation or mora in 1950.

§ The death rate is based on a {requency of less than 10 deathis,

merit further study, particularly in reference
to occupational or other environmental ex-
posures peculiar to males.

Color

Color comparisons serve to separate some
of the variables to be considered and to
delineate avenues of investigation in epi-
demiologic studies. Although the environ-
ment of nonwhites has been identified to a
certain extent, the epidemiologic potential of
this population group has not been ade-
quately explored.

In considering chronic illness, one must
keep in mind, in addition to the latent period
of the disease, the pattern of migration and
emplovment of nonwhites over the vears.
Nonwhites may be affected to a different ex-
tent than whites by selection for certain
types of work. siiiis of jobs, and exposures
within the same industry over a long period
of 1me. as well as by changes to other in-
1 This induences considerztion of
e evelopment in the nonwhite race
and emphasizes the importance of duration
of empioyment in industrial popuiation stud-
ies, These factors provide indications of
differences in culiural and living patterns
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Table 2 illustrates color variations by
specific cancer site for each sex as found i
cancer studies of the § metropolitan counties
in Ohio for the period 1950-1960. The color
differences were particularly marked {or
cancer of the digestive organs and peri.
toneum, and for cancer of certain reproduc.
tive organs. Marked nonwhite excesses were
abserved, for example, for cancer of the
esophagus and stomach for each sex; for
cancer of the cervix, and other and un-
specified parts of the uterus, excluding the
corpus uteri, among females, and for cancer
of the prostate among the males. A nonwhite
excess for cancer of the lung was also found
for each sex. On the other hand, relatively
higher cancer mortality among the whites
than among the nonwhites of each sex was
found for melanoma of the skin and cancer
of the brain and other parts of the nervous
system. An earljer study revealed differences
in cancer mortality among native and
foreign-born subgrouns of the white ponuia-
tion which brought out the importancs of
studving mativity in coior comparisons for
specinc types of cancer, such as cancer of
the iung and oI the brein and central nervous

-t

as well as :ex and nativity differences by
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individual counties may provide the basis for
more specific environmental studies.

Age

The large variations in mortality due to
specific causes by age and the differences in
the age composition of various population
grofs by geographic areas have emphasized
the necessity of age-specific morbidity and
mortality rates.

Table 3 provides age comparisons of
mortality by specific cancer site among white
males residing in the 8 metropolitan counties
of Ohio in the period 1930-1960. Mortality
rates generally showed a marked increase
with age which was, however, greater for
some sites than for others. Mortality rates
for most of the cancer sites considered were,
for example, negligible in relatively young
age groups, 23-34 vears, and assumed impor-
tance, of varying magnitude, in middle or
later years. Mortaiity rates due to jeukemia
and aleukemia, and cancer of the brain and
other parts of the nervous system. were, on
the other hand, higher than for other cancer

- sites at ages 25-34 vears and showed a less

marked rise with age than ior most of the
other sites studied, .

There are = number of special factors
involved in considering age in relation to
industrial empioyment. For example. dii-
ferent 2ge groups of incusirial populations
may reflect variations in duration of employ-

 ment, and occupational disezses may occur

33 Moneuso—Cewlter
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in different age groups depending on the
latent period of the disease. There may be
a shift of mortality to the younger age groups
when occupational cancer is involved. In
considering age it is also important to r =2
the dates of installation of control measures
and to determine whether particular groups
of workers were exposed before or after
such installations.

Employment requirements and policies
may affect age patterns as well as types of
iliness in industrial groups. The emplovment
requirements of certain industries may be
such that the young and very strong are
selected and therefore constitute the pre-
dominant population. Older age groups may,
on the other hand, be proportionately greater
in other industries, such as those with rela-
tively large proportions of highly skilled
craftsmen. - Retirement, seniority, and sick
leave policies and practices may also affect
the age composition of the work force as
‘well as the scope of the epidemiologic study.
The age at entrance to exposure has some
bearing on the age at onset of occupational
diseases such as cancer. o

L,
PR

Country of Birth

‘Nativity has become recognized as an im-
portant population characteristic for consid-
eration in epideminlogic and biostatistical
studies 13-31.2620.3037 A ooint of interest
with reference to conditions following mi-
gration of the foreign-born is the tendency
observed for specific nativity groups to settle
in panticular areas in which they often live
and work together, possibly associating with
a specific indusiry or occupation group, and
matntain the cultural characieristics of their
nativity group. The migration patierns of the
ioreign-born make it important io consider
any industrial and occupational concentration
of imigrating groups in reiation to their geo-
graphic location znd other envircmmental
characteristics.

The long latent period for some diseases.
uch a3 cancer, niares it necessary 1o consider
iactors in botn the country of birth and the
place 10 which migration occurred in terms
of circumstances which prevaiied as long as

"
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20 or 30 years or more ago. Table 4 pro-
vides an exploration of this point in com-
paring lung cancer mortality among native
and immigrant populations of Cuyahoga
County, Ohio, the county which had the
highest white male lung cancer mortality
rate of any of the 88 counties of Ohio
in the period 1947-1951.*° Table 4 shows
that the mormlity rate due to lung can-
- cer among :ale immigrants to Cuyahoga
County from England and Wales was con-
siderabiy lower than among the male popuia-
tion of England and Vales but slightly
higher than the death rate for this cause
among the native white males of Cuyahoga
County and considerably higher than the
lung cancer death rate among the native
white male residents of Ohio. The lung
cancer mortality rate among male immigrants
from Italy to Cuyahoga County was, on the
other handasimilar to the male lung cancer
rate in Italy but considerably lower than the
lung cancer death rate among native white
male residents of Cuyahoga County and
approximately the same as the lung cancer
mortality rate among the native white male
residents of Ohio. This is of interest in
comparison with the results of a study by
Eastcott of cancer mortality among native
and immigrant groups in New Zealand.!?

Socioeconomic Comparisons

Just as geographic exposure, race, or
country of birth may intluence chronic
iliness and mortality patterns. so may the
saciceconomic status of a given popuiation.
Efforts have been directed toward deser-
mining the association of socioeconomic
factors and mortality in studies conducted
in England and Waies and the United States
“for a nmunter of vears.™

Two appreaches have been used in rro-
viding sociceconomie comiparisons of mor-
talitv. One is 10 compare meralizy rares by
sociosconomic characteristics of the indi-
vidual, such as occupation, octupation and
and occupation of the
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Rates per 160,000 Population” ) GLh
Native IXlhite Male gnd Im n:’i’;:an eS"" ccteg
Population Groups Residing  im hi Male
E:ght Meiropoliton Counties anq Cuy, ‘;’ the
County tn Qhio, and the Male Py el ,gt'."go
of Enaland and 117ales, and ltaly, 4 ton
25-64, Seiccted Years Arpmng '}'95095 ¢
Areraze o
Age._\dj“nun
Deatn Bare
fer 106,009
Populasion Group & Period af Years f:::lm
Native-bora whize males residieg in Qtio,
1947-1951 o8
S metropolitan coanties of Chio, 19451951 28.47
Cuyahogs Couaty, Ohio 1947.105) 2875
Immigrants from ait foreign countries re. 38.67
sidiag in Ohio, 19471951 ’
$ metropolitan counties of Ohio, 1H7-1981 35.31
Cuyahoga County, Okio, 1945-1681 3201
Cuyahoga Counts residents who immi-
grated {rom:
Eungland « Wales, 1947-1951 3.7
Italy. 1947-1981 18.6
Resident population of;
England und Wales, 1950 55.48
Lialy, 1951 18.28

* Mortality rates for England and Wales were computed gq
the basis of mortality data Suppiied by the World Health Orean.
ization and popuiation data in Thnited Nations publications.
all other rates were computed on the basis of mortality daxa.
avsilable i the Ohio Department of Health ang Population
dats in the 1950 Tnited States Census or estimated on the basig
of do2a i3 this Census by methods described on Page 81 of Res.
ereoce 30. Age adjustments were made Dy the direct Method
on the basis of tbe age distribution of the total Popuiation of
the United States us shown by the.1950 Thoired Stazes Censug,
The nonwhite poputation §70up was defined to include Negross
Indians, Japanese, Chipese, and other noowhite reces, The'
native-born group included persons born in the Tnired States
Or any of its territories or possessions. Merropolitan counties
wer: sgeﬂned as thoss with eities of 100,000 population or mors
in 1950,

husband for married women. The other type
of approach is to compare over-al] mortality
in geographic areas of different  socio-
econonric characteristics. such as census
tracts, classided by onme or more specific
characteristics like rent or income, Ecth
approaches can, of course, be used in study-
ing moriality by specific cause of death.
In industrial heaith studies socioeconomic
factors represent an index, t0 a certain
ixtent. ol the empiovmen: and exposure 57
the individuai worker. since occupational
ciassidcations are rejared to wages. This may
provide a means not otherwise availabie of
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proadly sorting or differentiating occupa-
(jonal groups by 1¥pe of job, department. and
exposure.  Laborers and skilled groups as
well as management may be grossly dii-
,'erentiated. )
The ntuence of work income on living
standards of the family, such as nutrition,
housing. medical care. and education, also
cuggests that industrial health studies should
e.\'zend their concern to illness and mortality
vatterns of the families of workers.

Summary

This paper provides a briel discussion of
the demographic approach to studying the
health of industrial populations. Specific
mention was made of the importance of data
on geographic Jocation, including urban-rural
and county residence, duration of residence,
sex, color, age, country of birth. and socio-
economic factors. Particular reference was
made to The interrelation of some of these
factors.

Conclusion

Demographic studies provide basic refer-
ence dzta on diseases and deaths in popula-
tion groups of different characteristics and
geographic location and fumish epidemi-
ologic clues which are fundamental in guid-
ing more refined investigations of specific
industrial groups.

\Ve wish to express our appreciation for the
technical and related assistance of Mr. William H.

Veigel, Chief. Mrs. Elizabeth Everett, and other
members of the Division of Vital Statistics.
Thomas F. Mancuso, M.D., Department of Oc-

curational  Health, Graduaz School of Public
Heaith, Pitsburzk, Pa
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Methodology 1n ~

Iridusn'ial Health
Studies

THOMAS F. MANCUSO, M.D,
M.PH

AND

ELIZABETH J. COULTER, Ph.D.
COLUMBUS, OHIO

The Demographic Approach

There are many opportunities for investi-
gators in the field of industrial heaith to
design and conduct studies to evaluate the
relationship between chronic illness and
occupation. This area of study poses, how-
&Rr, some complex and ditficuit problems
which require varied approaches.

In 2 papers consideration will be given
% the application of epidemiology to in-
dustrial populations within the framework of
the demographic and prospective or cohort
approaches. This paper is concerned with
the demographic approach, which is of basic
Importance in industrial health studies.

Demographic studies identifying charac-
teristics of the gemeral population and the
e

Submirted for publication Aug. 17, 1962,

Formerly, Chief, Division of Industrial Hygiene
{ r. Mancuso), and Chief Statistician, Division of

“ai Swatistics {Dr. Couiter), Ohio Department

ot Health.
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pattern of disease distribution, as derived
from vital statistics and other sources, repre-
sent an initial approach in epidemiologic
methods relating to industrial populations.
Such studies involve geographic areas, sex,
color, age, country of birth, and socioeco-
nomic status.

Demographic comparisons help to deter-
mine geographic and population character-
istics associated with morrality or morbdidity
due to specitic diseases. Urban-rural com-
parisons, for example, which indicate rela-
tiveiy' high mortality in urban areas or in
particular metropolitan counties represent
initial clues to environmental influences, such
as industry and air pollution, from which
more refined epidemiologic studies can be
derived. They further help to identify sex,
color, nativity, and age groups with relatively
high risk of specific iiseases or causes of
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‘{(wanant Neopiasms of S:Icctcd955tc}vo A mong Qur observations in Ohio cancer srudies
of Oirio, 25-64 Years of dge, 1930-1960 have emphasized the importance of such
Se——

urban-rural comparisons, particularly oy
population subgroups. These studies have
shown, for example. that (1) an "urban”
influence existed for certain cancer sites and
2) lung cancer was relatively high among

Bladder the foreign-borm of both urban and rura)
&?;:e; Og:i;fm “"‘f’"“ areas (Figure).?®3¢ Other studiei have alsg
Kidnes Organs ofCNS  Aleukemia emphasized urban-rural and related geo-
(130} as1) (193) (204 graphic considerations. 2252
Comparisens of cancer morality in smail
- o 6t - g‘eogra_phic areas such as counties may pro-
w i oat % vide further epidemiologic leads. Table 1
v R provides county comparisons of mortality
W . i e due to specific cancer sites among white male
3.7 97 658 638 and female residents of individual metropoli-
88 e o A tan counties of Ohio for the period 1930-
e u; :.:g :z_\; 196.0.‘ The table reveals individual county
bod Py b 798 variation in cancer mortality for the specific
sites considered. Lung cancer mortality
among white males was, for example, rela-
172 1.83 3.98 182 tively high in Hamilton County and relatively
181 1.0 .13 5.08 low in Summit County. Stomach cancer
- 136 - 533 mortality among white males was, on the
:ﬂ 112 ;ﬁ ::: other hand, relatively high in Cuyahoga and
e 196 ‘o0 w0 Mahoning counties and relatively low in
;;f :ﬁ = o Franklin, Hamilton, and Montgomery Coun-
T e ped s ties. These observations serve as a basis for
0.85 2% &2 5.6 further epidemologic efforts.

nite popciation atoed 1 fociads No In individual county comparisons it must
2 was de! 3 i X .
,f,:” odine. J:;:m cm‘:._":“ otber nonwhize racex. also be realized that a single industry may

¢+ The mouogoliun countias were defined as thoss with cities nbt appreciably affect the spcciﬁc disease rate
of 100,000 popuiation or mors in 1850,

§ Neoplasms of lympbatic and bemasopoieric tissues are in  in 2 county just as 2 high incidence of a

cluded, . . . . L
1 The death rate is based on 3 frequeney of less than 10 deaths. specific disease in a single work depariment
° ©° 20 ¥ .0
Y
Average annual age-adjusted death
rates due to cancer of the lung among HATIVE Jrm el Freas Y
rative white, foreign-born_white. and wary //’//// Z saie QL VP

nomvhire male residents of urban and

rural areas of Ohio, who died in the state, e,
ages 2304 vears, 1947-195L ::f.’"l
"Morzaiity rates were computed on the weeTy
basis of mormality data avaiable in the
Oric Depariment of Hexith for the spec:-
5ed popuiadion, classified by age groups 2 wou
A, 2113 and 33403 vears, and popu:anon waITE
‘ez in the 193 U.8. Census jor the cor-

:-:por: ing ;\opmattcn groups. Age adjusi-
were made oy the direct 'res’\«‘ on ° 0 ') 30 -0
of ihe age distribution 9f she RATE PER 0,008 SOMAATION
sonuiation of continental  United
s 28 shown by 1re 1930 Unitsd Smates Census. The nonwhite population §TOSF wWes delned =
. Japanese. Ciinese. und other nonwhite races. Tae native-porT Troup inciuded pe
sed States or any of its territeries or possessions. The cla::z::auo'z ¢f urban aund rural
4 on the defnition of such areas used in the 1930 United States Census,

o Mancu:oo—cuiicr
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may not affect the rate for the disease of a
large industry because of the dilution factor.
This point was demonstrated in a study of
the lung cancer mortality rate in Lake
County, Ohio. although previous studies ***?
had gemonstrated an abnormal mortality rate
for lung cancer in a chromate plant located
in that county. When a large group of
industries are located in a circumscribed area,
such 23 a county. and are engaged in the same
essential manuiacturing processes or prod-
uets, it can be expected, nowever. that the
disease partern of the county wiil reflect this
concentration in the area if an environmental
factor is involved.

Residence Duration

In studying diseases with long iatent
periods, it should be noted that the current
place of residence of population groups
under study may not be the place of environ-
mental exposure and therefore consideration
must be given to long-term residence
historjes. This applies to the following types
of current residence: death residence, place
of retiremgnt, place 10 which an individual
moves for special medical or surgical care,
place to which there has been significant
migration because of attractive climate and
job opportunities, and places within a cty to
which there have been population shifts with
respect to race, nationality, and socio-
economic status. These types of shift in
residence, singly or in combination, bring
about changes in the age distribution of the
population, as well as in the types of illness
and death, which thereby affect the iilness
and mortality pattern of a given localiiyv.
Residence history data are of basic impor-
tance in studying the possible association of
such variables as occupation, atmospheric
notution. smoking. morbidity. and mortality.

There are various methods of exploring
residence duraiion in epidemiologic srudies.
One i3 10 obtzin residence history daia for

necking citv Iireciories

records and guerving relatives, iriends. and

other associates. Tihis approach can nrovide
information. {or example. on the duration of

RTINS GF ZXNUVIRONMEINTHL HE-"'LTH

residence in the county of residence at death
as shown on the death certificate. Anqthe,
approach is to compare place of residence
death with the birthplace as specified on the
death certificate, if one can assume that ap
individual born in a given county who dieg
in that county lived a major portion of hig
life there. Doth of these approaches are of
assistance in comparing mortality rates dug
w0 long-term iliness in different geographic
reas as they relate to duration of residence
which is important because of the latent pe:
riod berween initial exposure and develop.
ment of the chronic disease leading to death,
In considering residence data it is essentia}
to keep in mind 2 points: (1) the inter.
relationships of residence and migration
patterns with other factors such as socio-
economic phenomena, employment practices,
and medical care and (2) geographic varia-
tions in the distribution of chronic illnesses
depending on the latent period of the par-
ticular disease.

Sex

. In industrial heaith studies, sex compari-
sons are essential in epidemiologic con-
sideration. \When there is employment
selection by sex within an industry, the dis-
tribution of iilness by sex may provide the
means of excluding certain departments and
exposures, in this way refining the epi-
demiologic study.

In some industries and occupations,
woinen represent the predominant labor
force. Under such circumstances, patterns of
long-term iilness or mortality in female
emplovee populations may be studied in com-
parisen with similar data on women in other
industries and women not empioved in
industry. It is aiso of special interest ¢
consider whether the occupation or pattern of
living of the husband afiects the iliness and
mortaiiny axperience of his wife.

Seime cancer mortality data for Chio
shown in Tables 1 and 2 reveal characteristic
vatterns of sex difference in cancer mortaiity.
The wzbles indicate. for example. that cancer

mOTIRITY was generally higher among males
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(han females of each color for cancer sites
common to both sexes and that these dii-
ferences were more marked for some sites
than for others. The females had, on the
other hand, a considerable mortality due to
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cancer of the breast and reproductive organs,
particularly in mididle age. Individual metro-
politan county variations by sex shown in
Table I may be useful in selecting those
cancer sites among the male population which

ABLE 2= verage Annual Age-Adjusted Death Rates* per 160.000 Populction Due to Malignant
Neaplosms of Specificd Sites Among 1White and Nomwhute s Male and Female Residents of the
: Eight Metropolitan Countics of Ohio,t Ages 25-64 Years, 1950-1960 -

Neaplasm Site (& Cause of Death Code

Atalignant neoplasms, iscludine neoplastas of ivmphatie
& hewatopofetic tissues (140-203)
Buceal avity & pharynx (140-148)
Digestive organs & peritoneurs (150-150)
Esaphsgus (150}
Stomach (151)
' Small intestine. {ocl. duodenum (152)
Large intestine., except rectum (133)
Rectumn (154)
Billary pessages & liver, stoted as primary site (185)
Liver. secondary & unspecified (136)
Pancreas (157)
Peritogeum (158)
Taspecified digestive organs (159)
Respiratory system (160-185)
Noge, nasti cavities, middle ear, & acressory sinoses (260}
Larynz (181)
Lang, bronchus. & traches (162, 163)
Mediastinom (164)
.‘I‘bonde organs, secondary (165}
Breast & genitourinary organs (170-181)
Breast (170)
Cerviz uteri (171)
Corpus uterl (172)
Other & unspecified parts of urerus (173, 174)
Ovary, fallopian tube, & broad ligament (1735
Other & unspecificd fermale genital organs (176)
Prostats (157)
Testis (178)
Other & unspeciied male genital organs (179)
Kidney (180)
Bladder & other urinary organs (151)

Other & unspecified sites (190-199)

Melsnoms of skin (190)

Other malignant neoplasm of skin {19])

Eye (19

Brain & other parts of nervous srstem {193)
. Threoid sland (196

Other endocripe giands (195)

Boge 196}

Coupecgive tissme 1190

H] sarv & unspecifisd malignant neop! of lymph

20685 195

Lymphanic € hematopoiesis tissues 200.208)
Lrmpeatic & hematepoiesis tizsnes (200-203, 205
Leukernia & aloskamis i X4)

Males Females
Total TWhite Nogwhne Whie Nodwhite
136.23 113.33 213.58 145.28 208,93
3.9% 8.5 8.96 1.43 1.56
7. 53.36 .30 3743 60.08
338 .88 e 2.0 A
10.51 12.60 29.03 $.30 13.40
0.46 0.54 0.5 § 0.37 048 %
14.32 13.98 13.10 L% 7.2
.34 7.35 3 511 7.95
3.01 239 3.9 344 3.8t
A 3.2 [ 531 22 3.59
&11 .58 9.97 .04 9.00
0.55 0.68 0.54 % 0.49 024
629 152 o850 9.1 1.02
26.18 .51 58.78 6,39 10.08
032 037 1.0¢ 0.21 0.2%
1.5 2 308 017 0.33
28.82 40.87 54.08 5,50 8.78
0.3 0.49 0324 0.17 0284
ALY [RL) [ XY 0.3 ]
48.08 15.43 25.5% 75.48 107.03
18.08 0.28 0.09 § 35.49 32.27
5 -— -— 14.98 383
0.5 - - 101 .59
3.97 - - 6.82 722
8.535 —_ - 12.9% 1A
0.43 - - 0.78 139
2.88 .92 .38 - -
0.8 145 0.19% -— g
0.15 028 053¢ - -
2.83 107 £.47 181 L9
8] ‘44 .83 1% .80
1833 17,76 18,72 13.29 17.82
113 152 0.355 % 0.95 037 %
0.57 047 01§ 039 118
0.6 0.16 0 01§ 0
527 6.84 1.2t 113 2
0.£7 Q.88 (L3 s H 4
043 [R] 2658 .54 .67 §
1.03 1.26 .09 .3 123
0.53 0.5 0.62¢ Q.81 o
¢.28 928 023§ 024 0.46 §
5.68 i 1008 308 e17
1431 IT.5¢ .22 1128 12.08
.22 10.34 10.80 6.2 7.50
6.08 T30 582 S48 448
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T
TABLE 3—dvcrage Annnal Death Rates* per 100,000 Population Duc 1o Malignant Neoplgg,

of the Eight Mctropolitan Countics of Olio,t 2564 Years of 4 ;L

“I%e

=y

- Age Group -
Neoplasin Site (4 Cause of Death Code) 2564 28-29 30-34 3539 4044 549
Ajl malignant neoplesras, inciuding 1401 16.44 19.50 34.30 68.28 1.0y
~* Teoplasms of lymphatic & hemnsto-
poietic tizsues (140-205;
Esophagus (330) 4.53 [ 0 0414 0.63 S.3.
Stomach {(151) 12,51 045§ 0.8 1.68 4.32 $.07
Pancreas (157) 49 (AL 0344 0.52§ 3.69 8.
Larynx (181} . 2.5¢ 0 - ¢ 029 % .88 208
Lag, bronehus, & trachea (162,163) 40.51 o 207 5.27 H22 3.6
Kidney (180) 4.03 61§ § 0173 [ X=) EAY] 343
Biadder & other urinary orgaxs (181} 441 008§ 017§ ¢.17 § 125 238
Brsin & orher parts of neFvous system 6.56 1.3t o9 417 4.0 T3
183}

Leukemis & aleukemia (204) 728 3.0¢ 252 3.68 5.26 53t

S——

¢ Mortality rates were computed o0 the basis of mortality data available in the Ohkio Department of Heaith and population day
obtained by averaging popuistion counts given by the decennial United States censuses of 1950 and 1960, Age adjustments were
made by the direcs machod on the basis of the age distribution of the toral poputation of the Gnited States as shown by the 1960

United States census.
t The definition of ““white” males

luded Negroes. Inds T,

Chi and persons of other nonwhite races.

3 The metropolitsn counties were defined as those with cities otrloom popuiation of mors in 1950.

§ The death rate is based oD a frequency of lems than 10 deaths.

merit further study, particularly in reference
to occupational or other environmental ex-
posures peculiar to males.

Color

Color comparisons serve to separate some
oif the variables to be considered and to
delineate avenues of investigation in epi-
demiologic studies. Although the environ-
ment of nonwhites has been identified 10 a
certain extent, the epidemiologic potential of
this population group has not been ade-
quately explored.

In considering chronic iliness. one must
keep in mind, in addition to the latent period
of the disease, the pattern of migration and
employment of nonwhites over the years.
Nonwkhites may be affected to a different ex-
tent than whites by selection for certain
types of work. shifts of joDs, and expasures
within the same industry over a long period
of ume. as well as by changes to other in-
! This infuences comsiderztion of
disease evelopmert in the nonwhite ace
and emphasizes the imporiance of Curation
of emplovmen: in ndusirial population stad-
ies. These {szctors provide indications o
differences in culivral znd living pattern
: v merit Jurther study by other epi-

Gemiciogic metheis,

"
th =,

3

Table 2 illustrates color variations by
specific cancer site for each sex as found ig
cancer studies of the 8 metropolitan counties
in Ohio for the period 1950-1960. The color
differences were particularly marked {or
cancer of the digestive organs and peri.
toneum, and for cancer of certain reproduc-
tive organs. Marked nonwhite excesses were
observed, for example, for cancer of the
esophagus and stomach for each sex: for
cancer of the cervix, and other and un-
specified parts of the uterus, exctuding the
corpus uteri, among females, and for cancer
of the prostate among the males. A nonwhite
excess for cancer of the lung was also found
for each sex. On the other hand, relatively
higher cancer mortality among the whites
than among the nonwhites of each sex was
found for melanoma of the skin and cancer
of the brain and other parts of the nervous
system. An eariier study revealed diTerences
in cancer mortality among native and
foreign-bDorn subgroups of the white penuiz-
tion which brought out the inportance of
studying rmativity in coior comparisons far
specine tvpes of cancer, such 2s cancer of
the iung and of the brzin and ceatral nervous
syvstem S Further refinements showing coior
as well as sex and nativity differences by

"ol 6, April, 1963 2
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Ton | BW o 254
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2 103,58 18549 .57
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individual counties may provide the basis for
more specific environmental studies.

Age

The large variations in mortality due to
specific causes by age and the differences in
the age composition of various population
grodPs by geographic areas have emphasized
the necessity of age-specific morbidity and
mortality rates.

Table 3 pfovides age comparisons of
mortality by specific cancer site among white
males residing in the 8§ metropolitan counties
of Ohio in the period 1930-1960. Mortality
rates generally showed a marked increase
with age which was, however, greater for
some sites than for others. Mortality rates
for most of the cancer sites considered were,
for example, negligible in relatively young
age groups, 23-34 years, and assumed impor-
tance, of varying magnitude, in middle or
later vears. Mortaiity rates due to leukemia
and aleukemia, and cancer of the brain and
other parts of the nervous system, were, on
the other hand, higher than for other cancer
sites at ages 25-34 vears and showed a less
marked rise with age than for most of the
other sites studied, »

There are z rnumber of special factors
involved in considering age in relation 1
indusirial emplovmen:. For example. dii-
ferent age groups of incustrial populations
may redect variations in duration of employ-
ment. and occupational diseases may occur

33 Moncuso—C outer
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in different age groups depending on the
latent period of the disease. There may be
a shift of mortality to the younger age groups
when occupational cancer is involved. In
considering age it is also important to r =
the dares of installation of control measures
and to determine swhether particular groups
of workers were exposed before or after
such installations. -
Employment requirements and policies
may affect age paiterns as well as types of
iliness in industrial groups. The emplovment
requirements of certain industries may be
such that the yvoung and very strong are
selected and therefore constitute the pre-
dominant population. Older age groups may,
on the other hand, be proportionately greater
in other industries, such as those with rela-
tively large proportions of highly skilied
craftsmen. - Retirement, seniority, and sick
leave policies and practices may also affect
the age composition of the work force as
well as the scope of the epidemiologic study.
The age at emrance to exposure has some
bearing on the age at onset of occupational
diseases such as cancer. SR

T

Country of Birth

*Nativity has become recognized as an im-
portant population characteristic for consid-
eration in epidemiologic and biostatistical
studies }3.22.20.20.30.37 A point of interest
with reference to conditions following mi-
gration of the foreign-born is the tendency
observed for specific nativity groups to setle
in particular areas in which thev oiten iive
and work together, possibly associating with
a specific industry or occupation group. and
maintain the cultural characteristics of their
nativity group. T he migration patterns of the
foreign-borm make it imporiant 0 consider
any industrial and occupational concentration
of migrating groups in relation tw their geo-
graphic lucation and other envircnmental
characteristics.

The long latent period for some diseases,
$UCT @5 CENCAT, MaRES 1T necessary 10 consider
iactors in both the country of birth and the
lace to which migration occurred in terms
I circumstances which prevaiied as long as
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20 or 30 vears or more ago. Table 4 pro-
vides an exploration of this point in com-
paring lung cancer mortality among narnve
and inmmigrant populations of Cuyahoga
County, Ohio. the county which had the
highest white male lung cancer mortality

“rate of any of the 88 counties of Ohio

in the period 1947-1931.%* Table 4 shows
that the mormlity rate due to lung can-
cer among :male immigrants to Cuyahoga
County from England and WWales was con-
siderably lower than among the male popula-
tion of England and \Vales but stightly
higher than the death rate for this cause
among the native white males of Cuyahoga
County and considerably higher than the
lung cancer death rate among the native
white male residents of Ohio. The lung
cancer mortality rate among male immigrants
from Italy to Cuyahoga County was, on the
other handasimilar to the male lung cancer
rate in Italy but considerably lower than the
lung cancer death tate among native white
male residents of Cuvahoga County and
approximately the same as the lung cancer
mortality rate among the native white male
residents of Ohio. This is of interest in
comparison with the results of a study by
Eastcott of cancer mortality among native
and immigrant groups in New Zealand.!®

Socioeconomic Comparisons

Just as geographic exposure, race, or
country of birth may influence chronic
iliness and mortality patterns. so may the
socioeconomic status of a given popuiation.
Efforzs have been directed toward eter-
mining the association of socioeconomic
factors and mortality in studies conducted
m Engiand and \Waies and the United Srates

“for 2 numkber of vears.™

-

Two appreaches have been used in pro-
viding socioeconomic cwmparisons of mor-
tabity. One is 10 compare morwaliiy rates by
sociosconomic characteristics of the indl
vidual, such =s ocsupalion, occupation and
broad social class. and occupation of the

* References i-3, 3, 10, 3i-3%. 36, 39,

ARCHITLY OF ENTIRONMENT 4L Filiny
M 'Tli
TasLe d—Average Annual 4 e-Adds

Ra_rt{ por 100000 !’:.v/mlaricmy ‘.;,-,f,i],;g"}i Dml};
Native 1Fhite Male and Dnmigrams c‘{cm.d

Paopuiation Groups Residing in O hio Mat
E:ight Metrapolitan Countics and Cuyol, the
County in Ohio, and the Male Popygiay2®

of Enoland and 117ales, and laly, ton

23-64, Sclected Years cAround 9%95 y

Avetage Annygy;

ARe-Adjusteq
Death pagq
me 100,000
Population Group & Period of Yeurs ::;*ma,
Native-born white males residicg in Okio, .55
1947.1951
§ metropolitan cousties of Ohio, 1947-2451 25.47
Curahoga County. Ohio 14471951 287§
Immigrants from all foreien couotries re. 38.67
siding in Ohlo. 1947-1951
§ metropolitan counties of Ohio, 1947-1¢351 3831
Cuyshoga County, Ohio, 1947.1951 BN
Curahogs Couniy residents who immi-
pated from:
Engiand & Wales, 1947-1981 3175
Italy, 19471951 18.6)
Resident popuiation of:
England and \Wales, 1950 58.48
Italy, 1931 16.28
——

* Mortality rates for England and Wales were computed og
the basis of mortality dats suppiied by the World Realth Organ.
ization snd population dats in Tnited Nations Publieations-
all other rates were computed oo the basis of mortality darg
available in the Ohio Departmaent of Health and pPopalation
data ip the 1950 United States Census or estimated on the obasis
of dats ia this Ceasus by roethods described on page 81 of Ret-
erence 30. Age adjustments were made by the direct method
on the basis of the age distribution of the totat population of
the United Stares us shown by the 1950 Taited Stazes Censs.
The ponwhite popuiation group was deftined to includ Negroes,
Indisns, Japagese, Chinese, and other nonwhite races T'he'
astive-born group iocluded persons bora in the Tnited States
o 3oy of its territories or p i Metropolitan counties
;'er; ”denued 4s those wth cities of 100.000 population or more
Q 1930,

husband for married women. The other type
of approach is to compare over-all mortality
in geographic areas of differeat socio-
economic characteristics, such as census
tracts. classitied by one or more specife
characteristics like rent or income. Both
approaches can. of course, be used in study-
ing morzality by specific cause of death.

In ingustrial health studies sacioeconomic
factors represent an index, to a carian
extent. i the empioymen: and exposure of
e individuai worker. since occupational
ciassifications are reizted to wages. This may
rrovide a meéans not otherwise avaiiabie of
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proadly sorting or differentiating occupa-
rional groups by type of job, department. and
exposure. Laborers and skilled groups as
well as inanagement may be grossiy dif-
jerentiated. ‘
The intuence of work income on living

. gandards of the family, such as nutrition,

housing, medical care. and education, also
sugwests that industrial health studies should
exten] their concern 1o illness and mortality
patteras of the families of workers.

Summary

This paper provides a brief discussion of
the demographic approach to studying the
health of industrial populations. Specific
mention was made of the importance of data
on geographic location, including urban-rural
and county residence, duration of residence,
sex, color, age, country of birth, and socio-
economic factors. Particular reference was
made to The interrelation of some of these

factors.
Conclusion

Demographic studies provide basic refer-
ence Gata on diseases and deaths in popula-
tion groups of different characteristics and
geographic location and furnish epidemi-
ologic clues which are fundamental in guid-
ing more refined investigations of specific
industrial groups.

\We wish to express our appreciation for the
technical and related assistance of Mr. William H.
Veigel, Chief. Mrs, Elizabeth Everett, and other
members of the Division of Vital Statistics.

Thomas F. Mancuso, M.D., Department of Oc-
conational Health, Graduats School of Public
Health, Piusburgh, Pa.
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