and understanding into the subject of cancer.

is to be encouraged.

The decade of the seventies in the Journal

The article by George G. Rhoads, Gary A. Glober and Grant N. Stemmermann: A Review of Some Tumors of Interest for
Demographic Study in Hawaii, published in the Hawaii Medical Journal of Vol 33, No 8 August 1974, exemplifies the
importance and advances made in the field of medicine in the seventies.

The origin and etiology of cancer still remain an enigma. However, this carefully detailed articie sheds additional light

By statistical demographic analysis of the incidence of various cancers in various ethnic groups in Hawaii, clues were
found in various cancer sites as compared with the rates in the respective countries of origin and with respect to Westerniz-
ing environmental influences. It appears that significant environmental factors must account for some of the extensive can-
cer rate differences among the various countries around the Pacific.

This kind of epidemiological study advances a better understanding of and insight into cancer. This can lead to a reduc-
tion in cancer morbidity and mortality. Research of this nature is highly commendable and continued study along these lines

Robert T. S. Jim MD
Honolulu

.. types of cancer related to ethnic groups and culture

A review of some tumors of interest
for demographic study in Hawaii*

George G. Rhoads MD MPH**
Gary A. Glober MD+
Grant N. Stemmerman MD+ ,

Because of its multiracial character, Hawaii presents a
unique opportunity to carry out demographic investigations
of the etiology of certain common cancers. Tumors with sub-
stantially different incidence rates among the major ethnic
groups in the Islands, or between a given immigrant group
and its country of origin, are of particular interest for such
studies. Among the cancer sites meeting these criteria,
nasopharynx, stomach, prostate, large bowel, liver, female
breast, uterine corpus, ovary, bladder, and thyroid are partic-
ularly prominent.

With the development of cancer centers at various sites
around the United States, it is to be hoped that such centers
may become important national resources for cancer research.'
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Planning and development of such a center in Hawaii has
begun. An acting core group representing multidisciplinary
interests would implement the center program, their activity
supervised by a policy task force representing various com-
munity groups.

Several factors make Hawaii a good place to ook for clues
to carcinogenic factors for some common cancers. Three siz-
able Asian groups, as well as persons of European and Hawai-
ian ancestry insure a diversity of ethnic groups availabie for
study. On islands it is relatively easy to define populations and
to follow cases. With the total population of Hawaii less than
a million, only relatively common tumors are of sufficient
number for study.

A differential in incidence rates of various ethnic groups
aids in carrying out etiologic studies among them. The Asian
people in Hawaii having immigrated in the last 2 or 3 genera-
tions, they are presumably genetically similar to populations
in their respective countries of origin, but they have been
exposed to strong Westernizing environmental influences and
have developed different patterns of disease.

Advantage can be gained from this spontaneous socio-
medical experiment by making 2 kinds of comparisons. First,
tumor incidence rates in a given ethnic group in Hawaii can be
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compared to the respective rates in the country of origin.
Clues to possible carcinogenic factors can be derived from
known differences in the environments and tested with case-
control or cohort studies in the respective Hawaiian and
indigenous Oriental populations. This approach has to date
been most successfully empioyed in comparisons between
people in Japan and Japanese Americans now living in Hawaii
and California. Similar comparisons might be possible for Fil-
ipinos and Chinese.

A second type of comparison can be made among the sev-
eral racial groups now living in Hawaii. They have different
disease experiences, different environments arising from
socio-economic and cultural factors, and different genetic and
physiologic characteristics. Since the various groups are in

geographic proximity, it is feasible to compare these parame-
ters, minimizing methodologic differences in interviewing and
laboratory techniques which threaten any cross-cultural study.
Thus the following hypotheses may be constructed: environ-
mental differences — physiologic differences — disease
(tumor) differences.

Within this general background, some cancers which invite
demographic study in Hawaii may be listed. They are tumors
which occur frequently enough to study in the relatively small
populations, and which: (1) have incidence substantially differ-
ent from those in the 3 oriental countries of origin and in the
United States; or (2) have substantially different incidence
among ethnic groups in Hawaii.

This review is based on standard references giving interna-

TABLE 1: Age-adjusted death rates for selected cancers in Japan, China, and the
United States (Caucasians) by sex (1964-65)"

MALE RATES PER 100,000 FEMALE RATES PER 100,000
uU.S. Japan China U.s. Japan China
Caucasians Taiwan Hong Kong Caucasians Taiwan  Hong Kong

All sites 143.9 140.2 96.4 159.9 104.5 94.7 73.6 94.5
Esophagus 3.3 7.1 8.3 12.4 0.8 2.2 2.1 25
Stomach 924 68.6 225 213 4.7 35.3 12.8 12.3
Intestine (except rectum)  13.7 3.3 4.5 6.5 12.8 3.2 4.3 5.0
Rectum 54 47 2.4 4.7 3.4 3.5 2.4 2.9
Liver and biliary passages

(includes secondaries) 4.5 14.6 4.2 9.2
Lung bronchus and

trachea 36.9 12.6 8.9 29.8 58 4.5 6.0 14.6
Breast 21.8 3.8 4.0 9.6
Uterus (all parts) 10.3 135 15.6 12.1
Ovary, fallopian tube

and broad ligament 7.3 1.7
Prostate 12.7 1.9 1.0 2.8
Bladder and other

urinary organs 5.0 2.2 1.7 1.0
Thyroid 0.3 0.3 0.5 0.5

*Summarized from Segi M, Kurihara M, and Matsuyama T. Cancer Mortality for Selected Sites in 24 Countries, No. 5 (1964-1965) Department
of Public Health, Tohoku University School of Medicine, Sendai, Japan. 1969, pp. 106, 118, 122, 126, 159.

TABLE 2: Age-adjusted incidence rates per 100,000 for selected cancers in men in
Japan, Singapore, Hawaii, and the Mainland U.S.

U.S. Mainland Hawaii (1960-64) Japan Singapore
Alameda
County Whites Connecticut Miyagi Okayama
(1960-64) (1963-65) Hawaiian Caucasian Chinese Filipino Japanese | (1962-64) (1966) Chinese
Nasopharynx 0.5 0.5 7.8 1.1 10.4 3.1 0.9 0.1 0.4 16.1
Stomach 15.3 147 45.9 16.9 9.5 9.7 47.6 95.3 93.9 12.9
Colon 24.0 267 20.2 19.3 35.9 126 20.7 41 4.6 2.6
Rectum 15.5 16.3 6.8 12.6 15.8 124 1.7 4.8 6.7 5.0
Liver (primary) 24 —_— 15.2 43 7.3 6.1 6.7 1.3 0.3 8.6
Bronchus, Trachea® 47.8 44.0 70.3 43.8 27.2 17.1 26.3 15.6 15.3 12.9
Prostate 38.0 33.0 30.0 434 9.8 176 13.9 3.2 43 0.9
Bladder* 17.9 19.9 9.9 19.3 9.4 1.5 9.0 4.7 —_ 2.1
Thyroid 2.8 0.8 5.7 4.4 3.5 5.0 1.7 0.8 1.1 0.5

‘These data for all locations except Singapore are taken from Doll R, Muir C, and Waterhouse J, Cancer Incidence in Five Continents, Volume
Il. Springer-Verlag: New York, 1970. The Singapore data are from Volume | (1966) of the same reference. Age standardized to World popula-

tion.

*Benign” Papilloma is included in Mainland U.S. and excluded in Japan. It is not known how it was handled in Hawaii or Singapore.

*Includes primary and secondary.

Hawali MEDICAL JOURNAL-VOL. 50, NO. 9—-SEPTEMBER 1991

(Continued) »

327




SEVENTIES (Continuedfrom page 327)

TABLE 3: Age-adjusted incidence rates per 100,000 for selected cancers in women in
Japan, Singapore, Hawaii, and the Mainland U.S."

U.S. Mainland Hawaii (1960-64) Japan Singapore
Alameda
County Whites Connecticut Miyagi Okayama
(1960-64) (1963-65) Hawaiian Caucasian Chinese Filipino Japanese | (1962-64) (1966) Chinese
Nasopharynx 0.2 0.1 0.7 0.9 4.6 0.0 0.3 0.1 0.0 58
Stomach 7.4 6.8 24.5 8.8 142 1.5 26.9 447 457 3.7
Colon 229 26.7 124 275 235 14.8 15.3 4.0 4.6 2.2
Rectum 10.1 10.7 6.9 9.8 9.4 13.4 9.3 5.0 45 2.6
Liver (primary) 0.9 —_— 4.0 1.9 0.0 583 1.1 0.8 0.4 12
Bronchus, Trachea* 7.4 7.8 223 10.2 16.7 17.4 7.6 6.0 52 3.2
Breast 62.4 62.3 52.3 62.9 44.3 19.5 23.0 11.0 12.4 8.0
Cervix Uteri 17.9 10.3 26.4 15.4 19.6 22.0 14.6 20.6° 22.4? 21.4
Corpus Uteri 16.8 15.3 239 175 19.5 16.2 10.8 1.3 22 42
Ovary 126 11.3 16.6 14.8 13.1 4.8 9.4 1.9 2.8 3.2
Bladder? 5.6 5.9 5.0 5.9 0.0 4.0 2.1 1.6 B 0.5
Thyroid 7.4 3.0 10.1 54 20.7 14.3 6.5 2.0 3.3 1.0

"These data for all locations except Singapore are taken from Doll R, Muir C, and Waterhouse J, Cancer Incidence in Five Continents, Volume
Il. Springer-Verlag: New York, 1970. The Singapore data are from Volume | (1966) of the same reference. Age standardized to World popula-

tion.
?Includes case of carcinoma-in-situ.

*Benign” Papilioma is included in Mainland U.S. and excluded in Japan. It is not known how it was handled in Hawaii or Singapore.

‘Includes primary and secondary.

2.3

tional comparisons of cancer incidence* and mortality.* Age-
standardized summaries are presented for the mortality data in
Table 1, and for the incidence data in Tables 2 and 3. The age-
standardized rates may conceal important age variability
which is evident in age-specific rates, and readers are urged to
investigate points of interest to them in more detail in the
original sources. Extensive reference is also made to the
Hawaii Tumor Registry data,” and to Haenszel and Kurihara’s
previous work on mortality from cancer and other diseases
among Japanese in the United States.®

Sites of common cancers
NASOPHARYNX
This cancer is frequent among Chinese, particularly those
from South China. Frequency remains high in Chinese emi-
grants, but is lower among the children and grandchildren of
emigrants in California,” Hawaii,*® and Australia.” In Singa-
pore, where the Chinese population is presumably less West-
ernized, the descendants of emigrants do not enjoy a lower
risk." Thus, the impact of Westernization appears to protect
against this cancer. Careful case-control studies might be pro-
ductive in implicating one or more aspects of the Chinese
environment in the carcinogenesis of this tumor. Demonstrat-
ed relationships between nasopharyngeal carcinoma and EB
virus” could be studied among cases from various ethnic
groups in the Islands. Such a study would have to extend over
several years in order to accumulate sufficient cases of this
relatively infrequent tumor.

STOMACH

Stomach cancer is more than 5 times as frequent among
Japanese as among the U.S. white population. People of
Japanese ancestry living in Hawaii have less stomach cancer
than have people living in Japan, but substantially more than
is found on the U.S. Mainland. Comparisons of the frequency
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of stomach cancer among racial groups in the Islands have
been previously reviewed." It is most common in Japanese
and part-Hawaiians. High rates in the latter group have been
largely ignored by investigators interested in this tumor.

On a histologic basis, gastric cancer has been divided into 2
major types: intestinal and diffuse."” Evidence suggests that
excess occurrence of the disease in Japan is predominantly of
the intestinal type, which may be more apt to be induced by
environmental carcinogens than is the diffuse type. There is
also evidence that sex-tumor type interactions may result in
better survival of women with diffuse cancer than of men. A
larger percentage of women are without node development,
and this may be a racial effect seen oftenest {sic] in Orientals."

Among Japanese-Americans, rates among Issei have
remained high, while the Nisei may have a slightly lower sus-
ceptibility.® This suggests that stomach cancer has an extreme-
ly long induction period, perhaps as long as 30 to 40 years.
Recent case-control studies in this community by Haenszel et
al, suggest that dried and salted fish and pickled vegetables
have been more commonly eaten by persons with gastric can-
cer than by controls.” In an earlier Hawaii study, Quisenberry
also reported excess consumption of pickled food items in
persons with gastric cancer.” Stomach cancer is one of the
focuses of the Japan-Hawaii Cancer Study, which is examin-
ing and following more than 7,500 older Japanese men on
Oahu. Plans are to extend these observations to younger per-
sons and to include women. Persons of European ancestry liv-
ing in Hawaii and Japanese still living in Japan will also be
studied. Assays of pepsinogen and gastrin levels are being
carried out in subsamples of these groups, in hope of uncover-
ing physiologic differences which may underlie the high inci-
dence of gastric carcinoma among the Japanese.

PROSTATE
Age-adjusted death rates for carcinoma of the prostate are
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6 times as high in the United States as they are in Japan. Low
rates are also reported for Taiwan, Hong Kong, and the Philip-
pines. Cancer registry data suggest that, in Hawaii, Caucasians
(whites) are 3 times more likely to get prostatic cancer than
are Japanese. Low age-adjusted rates are also reported by the
Hawaii Tumor Registry for the Chinese and Filipinos here,
with an intermediate rate reported for the Hawaiians/part-
Hawaiian group.

Incidence of clinical carcinoma of the prostate increases
rapidly with age, and small asymptomatic carcinomas are a
frequent incidental finding at autopsy in older men. Karube
has found latent carcinomas of the prostate in Japanese autop-
sy specimens with a frequency comparable to that in U.S.
whites.”” This suggests that prostatic cancer may arise in the 2
populations with equal frequency, but that some environmen-
tal factor nurtures and makes them more clinically manifest in
the U.S. An alternative explanation is that some inhibitory
mechanism, perhaps of an immunologic nature, operates more
effectively in Japan than in the U.S.

Akazaki and Stemmermann have compared the frequency
and histologic appearance of these latent carcinomas between
Japanese living in Japan and living in Hawaii. Using strictly
comparable methodology, they found little difference in the
overall frequency of carcinomatous foci, but those in Hawaii
were larger and more anaplastic than were those in Japan.™

Epidemiologic studies have suggested possible relation-
ships of prostatic cancer to particulate air pollution" and to
cadmium exposure,” but these factors do not appear to explain
the large difference in incidence between the U.S. and Japan.
Further studies are indicated, perhaps in Hawaii.

LARGE BOWEL

Cancers of the colon and rectum might be regarded as
closely related clinically, but there is reason to separate them
epidemiologically. While deaths from carcinoma of the colon
are about 4 times as common among U.S. white men as
among men in Japan, there is little difference in the rates for
rectum cancers. Somewhat different patterns emerge among
Chinese and. Filipinos, but the predominant implication of
Table I is that cancer arising above the rectosigmoid junction
is epidemic in the United States. Cancer registry data confirm
that the gradient between the U.S. and the Orient is greater for
the colon than for the rectum, and they suggest that Japanese
and Chinese men in Hawaii are already experiencing rates of
colon cancer comparable to those found among whites. Orien-
tal women may still be enjoying a somewhat lower rate, a
point of some interest for future investigations of this cancer.

Detailed necropsy studies of the colon were undertaken by
Stemmermann among Hawaii Japanese.” He found that
asymptomatic carcinomas were frequently missed clinically in
the older patients. This results in an understatement of the true
incidence of the disease in Japanese but may not greatly affect
interracial comparisons, since similar findings have been
reported in whites and blacks from Los Angeles.” More recent
studies include an effort by Stemmermann and Yatani to eval-
uate the possible relationship of carcinoma of the colon to
diverticulosis and polypoid disease.”® Haenszel and his group
have been investigating demographic and dietary histories of
Hawaii Japanese with colon cancer. The Japan-Hawaii Cancer
Study is planning to relate large bowel cancer to antecedent
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risk factors and are carrying out sophisticated analyses of
stools of patients in an effort to find possible carcinogenic
mechanisms:

LUNG

The highest rate for lung cancer in the Islands is among the
Hawaiians and part-Hawaiians. Men of European ancestry
have slightly lower rates, but they are still twice as likely to
develop the disease as the local Japanese men. Rates for Chi-
nese and Filipino men are comparable to those for the
Japanese. In most of the racial groups, women have about
one-third the rate of lung cancer that men have.

The epidemic of carcinoma of the lung now occurring in
the United States has been clearly linked to cigarette smoking.
Other factors, such as air pollution, may well play a role, how-
ever, and the disparate backgrounds of Hawaii’s people might
contribute to the evaluation of other factors. Quantitative
study of past and present differences in smoking habits to see
if they are sufficient to explain the varying rates of lung can-
cer in the several racial groups would be needed. Comparisons
of each racial group to its population of origin would also be
pertinent. The Japanese community is under study in a case-
control format by Haenszel and Lee.

LIVER

According to registry data, primary cancer of the liver is
more common in Hawaii than on the U.S. Mainland or in
Japan. The rates for Caucasians (whites) are 50% higher in the
Islands than in Alameda County, and among men, all of the
other major ethnic groups in Hawaii have still higher rates.
Among women, Japanese and Chinese appear to enjoy low
rates, though the population numbers are small. High rates of
primary liver cancer have been reported from the Philippines®
and in Chinese populations in San Francisco® and in Singa-
pore.™ In the latter city, these rates were lower in second gen-
eration persons.

Stemmermann found hepatomas in 61% of Japanese
patients with cirrhosis at autopsy and noted that similar find-
ings have been made in Japan.* Only 3 to 8% of cirrhotics are
found to have hepatoma in white populations,” suggesting that
some difference in the process leading to or associated with
cirrhosis in various racial groups may account for excess hep-
atomas in the Orient.

Increased rates of liver cancer among Asian groups are by
no means as high as the rates reported from certain sections of
Africa, where liver cancer accounts for as many as 50% of
cancers coming to autopsy.” Africans are most commonly
affected between the ages of 25 and 45, whereas only 5 of 120
cases recorded by the Hawaii Tumor Registry occurred in per-
sons under the age of 40.° A large number of substances have
been found to be carcinogenic for the liver in animals; differ-
ent mechanisms may account for human hepatic cancer in sep-
arate parts of the world. The relationship of the hepatitis-asso-
ciated antigen (Australia antigen, hepatitis type B antigen)
with the induction of cirrhosis and hepatoma might be a
worthwhile area of investigation.

BREAST
Large international differences in the incidence of breast
cancer among women have long been known. While the hypo-

(Continued) »

329




SEVENTIES (Continued from page 329)

FIGURE 1 — Incidence rates, Japanese women and
Caucasian by age groups.
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thetic protective effect of prolonged lactation has never been
clearly substantiated, recent evidence indicates early child-
bearing is associated with a lower risk of breast cancer in later
life. However, this accounts for only a small fraction of the
international rate differences.”

Doll reported incidence rates in Japan and Singapore at less
than one-quarter the rate in Connecticut. The Hawaii Tumor
Registry data suggest that Filipino women have a rate akin to
that in the Orient; that Japanese women have an intermediate
rate, and that the incidence among the Chinese is approaching
that of whites. The Japanese and white rates appear similar
below the age of 40, but differ widely in the older age groups
(Figure ). Japanese women in Hawaii have tended to have
smaller cancers, with fewer metastases than have Mainland
white women, and 5-year survival has been somewhat better.”
Possibly this better experience could be explained by either
earlier diagnosis in the smaller Japanese breast, or slower
growth as a result of genetically related factor, resulting in a
more effective host response.

Cole and MacMahon have hypothesized that estriol pro-
tects against breast cancer, and they have been coordinating an
international study of urinary estrogen fractions in young
women as an indirect test of this hypothesis.’ Hawaii has par-
ticipated in this study under the local direction of Dr Louis
Dickinson. Kumaoka and Bulbrook have found different pat-
terns of progesterone and androgen metabolism in Japanese
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and white populations.” Further studies of hormonal fractions
in breast cancer are being planned by the Japan-Hawaii Can-
cer Study in conjunction with Dr Greenwood.

UTERINE CORPUS

Carcinoma of the endometrium accounts for most cancer of
the uterine corpus in this country, but in Japan choriocarcino-
ma comprises 40% of cases.® Thus, the substantial increase in
cancer at this site in the U.S. reflects an even greater relative
excess of endometrial carcinoma. Because of classification
problems, quantitation of rate differences is difficuit, but a
conservative guess puts the Japanese rate for endometrial car-
cinoma at less than a third of the U.S. rate. Japanese women in
Hawaii appear to have rates comparable to whites below the
age of 50, but the older Japanese are relatively protected. Age-
adjusted rates for Hawaiians, Filipinos, and Chinese were
reported a little higher than for whites, but the numbers are
small and the age-specific rates erratic. Cancer of the uterine
corpus is rare among Chinese in Singapore.

Epidemiology of carcinoma of the endometrium parallels
that for breast cancer.® Both are more common in nulliparous
patients, and in international comparisons, rates for the 2 sites
are highly correlated.>* Haenszel has pointed out that in
migrant studies, rates for breast cancer adjust more slowly to a
Westernized environment than do rates for uterine corpus.
Data on Japanese women in Hawaii suggest it takes 10 years
longer for breast rates to equalize than for corpus rates (Fig.
1). This could be due to a longer delay in the adoption of
those aspects of Western culture which are responsible for the
high rates of breast cancer than for those aspects associated
with endometrial carcinomas whatever they might be; or it
could simply reflect different induction periods between expo-
sure to a common carcinogen and the development of the 2
diseases.

OVARY

Hawaii Tumor Registry reported 144 cases of ovarian car-
cinoma between 1960 and 1964. Age-adjusted mortality rates
indicate a gradient of about | to 4 going from Japan to the
U.S. Mainland. A large gradient from both Japan and Singa-
pore to the U.S. is indicated by the international incidence
comparisons.

Epidemiologically, ovarian cancer is similar to breast cancer
and endometrial carcinoma in that it is more common in single
women and tends to be a disease of more developed countries.>
* Ovarian cancer tends to rise in a migrant population in con-
cordance with cancer of the uterine body:® it does not show the
delayed rise associated with breast cancer (Fig. 1).

UTERINE CERVIX

Incidence gradients for cancer of the cervix between the
U.S. and Japan are somewhat confused by 2 problems. First,
in situ carcinoma of the cervix is included in the data from the
Miyagi and Okayama cancer registries. Since the number of
in situ cancers will depend on the extent of Pap smears, mea-
sures limited to invasive carcinoma are probably more compa-
rable. However, the number of invasive carcinomas is reduced
by an effective cervical cytology screening program,* so there
is no available method to get truly comparable data. Second,
both morbidity and mortality data from Japan include a sub-
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stantial number of uterine cancers of unspecified site. There is
reason to believe that these are mostly cervical cancers.

Haenszel and Kurihara estimated that age-adjusted mortali-
ty for American-Japanese women for cervical cancer was
about one-half the rate in Japan and slightly, but not signifi-
cantly, lower than the rate for U.S. whites.® Data from Hawaii
Tumor Registry show age-adjusted rates for invasive cases
which are quite similar for Japanese, Caucasians, Chinese, and
Filipinos, with a somewhat higher rate for part-Hawaiian.
There is a suggestion that Japanese women over 60 have more
cervical cancer than those of European ancestry of like age.
Cancer registry data from Singapore show rates for cervical
cancer which are similar to those found in Japan. In general,
the reported gradients across the Pacific or among ethnic
groups in Hawaii do not exceed twofold. Investigations of
genital herpes virus or other possible etiologies of cervical
cancer remain to be carried out.

URINARY BLADDER .

Carcinoma of the urinary bladder is about 4 times as com-
mon in Connecticut as in Japan. The Singapore rate is also
very low. Hawaii Tumor Registry reported about half as much
bladder cancer among Japanese as in whites, suggesting that
the Japanese-Americans have rising rates. Chinese and Hawai-
ian men have rates similar to Japanese, while Filipino men
seem particularly protected. In all races except Filipinos, the
disease is more than twice as common in men as in women, in
Japanese, this discrepancy is 5 times.

Smokers risk developing bladder cancer more than twice as
often as non-smokers;” this may explain some international
and sex differences. Rising mortality from bladder cancer in
Japan™ would be consistent with some effect from tobacco,
though it could also reflect changing certification practices. In
the U.S., there has been no rise in bladder cancer concomitant
with rise in lung cancer.”

Certain aromatic amines are carcinogenic for urinary blad-
der and have been associated with an excess of cases in dye
industry workers. The average time lapse between exposure
and tumor is 16 years,” giving some clue to the delay that may
explain international cancer differences. No evidence avail-
able suggests that exposure to industrial carcinogens explains
the international differences in this cancer.

THYROID

Data from Hawaii Tumor Registry (1960-1964) suggested
carcinoma of the thyroid is more common in Hawaii than any-
where else in the world.? This high rate was confirmed by
Haber and Lipkovic in a review of cases from 5 major Oahu
hospitals during 1962-1966.* Presumably there was consider-
able overlap of cases for 1962-1964. The number of cases in
any group is small after classification by sex and race; women
are affected more than twice as often as men. Age-adjusted
rates among men do not vary greatly among the ethnic groups
in Hawaii, except Japanese men seem relatively protected.
Among women, whites and Japanese have lowest rates,
Hawaiians and Filipinos come next, and Chinese are highest.
The gradient between Japanese and Chinese is more than
threefold.

Rates for thyroid cancer reported from Japan do not differ
greatly from those in Connecticut. However, Alameda County
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reported a rate twice as high as either of them, so that there is
some variability within the U.S. Mainland. Chinese women
appear to have 20-fold more thyroid cancer in Hawaii than in
Singapore, a phenomenon for which no ready explanation is
available. Several benign diseases of the thyroid are also par-
ticularly frequent among Chinese women in Hawaii.*

Fukunaga and Lockett have shown that careful study of the
thyroid gland from routine autopsies among Japanese reveals
a high prevalence rate of occult papillary carcinoma in Hawaii
(24%)*" and similar findings have been reported from Japan
(18%).** These studies also indicate that occult tumors do not
increase in frequency with age; some of these lesions appear
to be partially necrotic, suggesting that new tumors may not
evolve into disseminated tumors but may be contained by
some host factor. These prevalences of occult thyroid carcino-
mas among Japanese are many times higher than those found
by comparable studies among whites.*

Only 2 of the 158 cases in the review by Haber and Lip-
kovic were incidental findings at autopsy. Of the 159 cases in
Hawaii Tumor Registry, 149 had received treatment. In a sur-
vey of general population in Japan, persons whose thyroids
were abnormal to palpation were referred for work-up and
possible surgery; a prevalence rate of papillary carcinoma of
at least | per 1000 was demonstrated from the surgical pathol-
ogy.” Therefore, though Japanese have a high prevalence rate
of occult papillary carcinoma, it apparently seldom causes the
affected individuals any inconvenience. By contrast, in whites
the prevalence of occult disease is less, but more often
becomes clinically manifest.

In races where the prevalence of occult thyroid carcinoma
is high, the frequency of surgery might have a large impact on
the reported incidence of clinical disease. An evaluation of the
frequency of occult thyroid carcinoma at autopsy among Chi-
nese, part-Hawaiians, and Filipinos would lead to understand-
ing the high rates reported for those groups. The influence of
dietary iodine upon the genesis and progression of those
tumors needs to be investigated.

SKIN

As skin cancer is not uniformly reported among cancer reg-
istries, reliable international rate comparisons are few in num-
ber. Since most cases are non-lethal, mortality comparisons
have limited usefulness. The more invasive cancers are suffi-
ciently rare to be difficult to study in Hawaii. Only 13 cases
were recorded by Hawaii Tumor Registry from 1960-1964.°

The effects of sun exposure and race on the incidence of
squamous cell and basal cell carcinoma have been the subject
of considerable epidemiologic investigation. Both these enti-
ties are most common in areas of low latitude and in persons
of European extraction. Allison and Wong reported a study of
skin cancer which was carried out in Honolulu in 1955 and
1956.4* They found that among Caucasians rates were higher
in Hawaii than on the Mainland. In Table 4, their data are
compared to more detailed breakdowns from 4 northern and 4
southern U.S. cities reviewed by Haenszel.* A clear excess of
cases of both basal cell and squamous cell carcinoma is seen
as one progresses from north to south.

Allison and Wong reported an overall skin cancer rate of
138 per 100,000 among whites and only 3.1 per 100,000
among non-whites in Honolulu. They found no significant dif-
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TABLE 4: Incidence of basal cell and squamous cell carcinoma among Caucasians in
Honolulu and the U.S. Mainland

Four Northern
Mainland Cities* (1947)

Men Women
Basal cell 15.71 12.4%
Squamous cell 8.9 53

Four Southern

Mainland Cities* (1947) Honolulu*™ (1955-56)

Men Women Both Sexes
61.21 40.61 67.5
32.3 14.3 62.0

*From Haenszel W. Variations in skin cancer incidence within the United States in U.S. National Cancer Insti. Monograph No. 10, 1963, pp

225-243. The figures are age-adjusted to the 1950 US population.

**Crude rates from Allison SD and Wong KL. Skin cancer: some ethnic differences. Arch Derm 76:737-739, 1957.

tincludes baso-squamous cell carcinomas.

ference among the various non-white races, though there was
a tendency for those racial groups coming from tropical areas
to have lower rates than did the more northerly groups. Thus,
the crude combined rate (£ 1 standard deviation) for Hawai-
ians, part-Hawaiians, and Filipinos was 1.5 + 0.9 per 100,000,
while the overall rate for Japanese, Koreans, and Chinese was
4.3 + 1.1 per 100,000.

Questions to be answered include those of timing and dura-
tion of exposure, and the length of latent period between
exposure and development of squamous cell and basal cell
carcinomas. The history of immigration of whites to Hawaii
provides a spectrum of age and of duration of residence in the
tropics which might be fertile ground in which to seek some
of these answers. The Islands would also be a favorable loca-
tion for controlled trials of para-aminobenzoic acid or other
agents intended to protect the skin from ultra-violet radiation.

OTHER CANCERS

With the exception of nasopharyngeal carcinoma and skin
cancers (which are mostly not reported), more than 100 cases
of each of the tumors discussed above were enumerated by
Hawaii Tumor Registry from 1960 to 1964.°

A variety of other cancers have rate gradients across the
Pacific and are potentially of interest for study in Hawaii,
though they may not be quite as common. Prominent among
these are the specific leukemias, Hodgkin’s disease, choriocar-
cinoma, renal cell carcinoma, and cancers of the pancreas,
esophagus, and gall bladder and extra-hepatic ducts. Investi-
gation of these problems might require decades to accumulate
sufficient cases.

Discussion

Important environmental determinants of common cancers
must account for some of the extensive rate differentials
among the various countries around the Pacific. The combina-
tion of ethnic and cultural diversity in the presence of sophis-
ticated medical diagnosis and care makes Hawaii a favorable
location to identify these determinants.

A number of difficult problems arise in trying to identify
specific cultural or dietary practices which are associated with
chronic diseases. Most prominent among these is the untan-
gling of a single identifiable cause from the mass of variables
which change in the process of acculturation. Many of these
variables tend to change simultaneously in a given ethnic
community, and even in a given individual. An individual who
grows up in Hawaii and goes to college will differ from his
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immigrant parents in many ways, including diet, social and
cultural practices, and type of job. These changes may induce
physiologic and anatomic changes, including greater stature,
obesity, and higher serum cholesterol. If such a person gets a
“Western” type of disease, ascertaining which environmental
or physiologic changes are responsible may be difficult.

The first approach to the problem lies in characterizing a
number of cases, comparing them to appropriate controls, and
subjecting the results to univariate and multivariate statistical
analyses. A second approach would be to add a dimension to
the variability by looking at more than one racial group. Up to
the present time, comparisons between Japanese and whites
have attracted the most attention because of population size,
and because there is a fair amount of reliable health data avail-
able from Japan to which comparisons can be made. Studies
of the Filipino community would be of advantage, as has been
suggested by Bennett.” Available information suggests that
Filipinos are less Westernized and have lower rates of cardio-
vascular disease and cancer than do Japanese. They now con-
stitute a substantial group in Hawaii. Their pattern of accultur-
ation to life here is likely to differ somewhat from the
Japanese pattern and might provide added insight into envi-
ronmental determinants of certain cancers and other chronic
diseases. The administrative feasibility of cohort and case-
control studies in the Filipino community needs to be investi-
gated.

A second major problem that will be encountered in study-
ing cancer in Hawaii is the time lag between environmental
influences which may produce disease and the actual appear-
ance of the disease. Studies of radiation and of industrial car-
cinogens indicate that this delay is often measured in decades.
Interracial differences in disease rates now may have been
partly determined by cultural differences that existed before
World War I1. To quantitate past diets, habits, and sociocultur-
al factors on an individual basis is difficult. To obtain data
now on individuals to be followed for disease which may not
occur for 20 or 30 years is expensive; furthermore, its practi-
cality would be strained because of long-term follow-up prob-
lems and because of the short half-life of investigators.

On the other hand, some insight might be gained into the
comparative extent of these time lags for different cancers by
looking at age-specific secular trends among the 5 major eth-
nic groupings in Hawaii, and relating them to what is known
of the social history of these populations. Such an analysis
should be possible using death certificate information. If the
methodologic problems were not too severe, the information
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gained would provide a useful background for future demo-
graphic investigations in the Islands and elsewhere.

Another way of dealing with the time-lag problem is to
identify “marker lesions,” which carry an increased risk of the
later development of a particular cancer but which appear at
an earlier age. Some possible examples might be cirrhosis in
liver cancer, or polyposis in colon cancer. Possible risk factors
should be evaluated both in patients with benign lesions and
in cancer cases. That such “marker lesions” are often more
common than the actual cancers is an added advantage.

The problems of disentangling multiple variables and of
allowing for time lags between casual factors and the appear-
ance of disease are not, of course, peculiar to Hawaii. They
are obstacles to any epidemiologic approach to chronic dis-
ease. That they can be overcome is demonstrated by past suc-
cesses in linking radiation and cigarette smoking to cancer.
Basic and clinical research may eventually lead to more effec-
tive ways of preventing and treating cancer. But at the present
time, international differences in incidence of various cancers
are among the best indicators that a reduction in cancer mor-
bidity and mortality should be possible. Few settings in the
world are more favorable to the investigation of these differ-
ences than Hawaii.
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