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ABSTRACT

Objective:

To examine the incidence and survival rates of selected cancer sites among second
generation Chinese immigrants and to compare these rates to those of first generation
Chinese immigrants as well as to the US born white Americans in the United States. The
secondary objective of this study is to compare three different methods for calculating

survival rate.

Methods:

The combination of ethnicity and birthplace was used to identify first and second
generation Chinese immigrants and US born white Americans. Cancer incident cases for
three comparison groups were obtained from the population-based Surveillance,
Epidemiology, and End Results (SEER) Program in the United States. Population counts for
each study group were extracted from The Integrated Public Use Microdata Series (IPUMS-
98), which consists of samples of the American population drawn from the federal censuses
by the Census Bureau. Direct Age-standardized incidence rates (ASIRs) were calculated
using the “world population™ as a standard. ASIRs were compared among first, second
generation Chinese immigrants and US born white Americans for nasopharyngeal,

esophageal, stomach, liver, colon, rectum, lung, female breast and prostate cancers.
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Observed, relative and cause-specific survival rates were calculated for the three
study groups. The advantages and disadvantages of the three survival rates were compared.
Cause-specific survival rates for female breast, prostate, colorectal, and lung cancer were
compared among first and second generation Chinese immigrants and US born white
Americans. Multivariate survival analysis was conducted using Cox proportional hazard
model. In order to compare the cause-specific survival rates of second and first generation
Chinese immigrants and US born white Americans, other prognostic factors, such as stage
atdiagnosis, age, gender, and had or did not have directed surgery during first therapy, SEER

registry, and marital status, were examined.

Results:

In general, second generation Chinese immigrants had incidence rates intermediate
between first generation Chinese immigrants and US born white Americans. Second
generation Chinese immigrants had a lower chance than first generation and had a higher
chance than US born white Americans to get cancer of nasopharyngeal, stomach, and liver
cancers. On the other hand, second generation Chinese immigrants had a higher risk than first
generation and had a lower risk than US born white Americans to develop cancer of prostate
and female breast cancers. However, they retained high rates of nasopharynx and liver
cancers in both males and females. These results are consistent with most other similar

studies.
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The cause-specific survival rates of second generation Chinese immigrants showed
higher survival than US born white Americans in most selected cancer sites. After adjusting
for other prognostic factors, the effect still exists in prostate and lung cancers. Stage at

diagnosis was the strongest prognostic factor for estimating survival of cancer patients.

Conclusion:

There are differences in cancer incidence among first and second generation Chinese
immigrants and US born white Americans in the United States. These differences provide
some evidence toward separating the influences of genetic and environmental factors on
developing specific cancers. An ethnic disparity in cancer survival exists between Chinese
and US born whites in the United States. Other possible explanation for the difference in
survival, such as socioeconomic status, treatment choices, diet, genetics and health status,

need to be explored in future studies.
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CHAPTER 1. INTRODUCTION

1.1 General:

Studies of diseases in immigrant populations have been popular with epidemiologists.
The health status of immigrants after migration usually differs from that of non-migrants.
These differences provide an opportunity to separate the influences of genetic and

environmental factors on human health.

Immigrant populations are of special interest to the cancer epidemiologist since
migration of a population from one environment to another provides an example of a
“Natural experiment", allowing the risk of disease to be compared in populations of similar
genetic background living in different environments. The most basic comparisons are the risk
of cancer in immigrants relative to that of the population of the host country, and relative to
that of the country of origin. First generation immigrants (born in the country of origin) can
be distinguished from their children, usually born in the host country, who are described as
second generation immigrants. This distinction sometimes provides information on the
effects of behavior changes resulting from cultural integration, which act more profoundly

on the second generation.

Migrant studies of cancer have been conducted in many countries for different ethnic
groups. Among the world's major immigrant populations, the Chinese represent a resource

for epidemiological investigations on a variety of cancers. The history of cancer studies of



Chinese immigrants in the United States has been about 50 years.

This thesis will take advantage of the information gathered by The Surveillance,
Epidemiology and End Results (SEER) Program of The National Cancer Institute (US), and
describe cancer incidence and survival patterns among Chinese immigrants in the United
States based on newly released data. Since the SEER data provides the information on _
birthplace and race for each individual, it is possible to defined the three study groups as first
generation Chinese, second generation Chinese and US born white American. The incidence

rates and survival rates will be compared among these three groups.

1.2 Objectives:

(1) To examine site-specific cancer incidence patterns for selected cancers among
first and second generations of Chinese immigrants as well as US born white

Americans.

(2) To analyze the survival patterns for selected cancers among first and second

generation of Chinese immigrants and US born white Americans.

(3) The secondary objective of this study is to compare three different methods for

calculating survival rate.



1.3 Hypotheses:

(1) Given the importance of genetic factors in the etiology of cancer, Chinese
immigrants to the United States will experience site-specific patterns of cancer

incidence different from those of US born white Americans.

(2) Given the importance of environmental factors in the etiology of cancer, first
generation Chinese immigrants to the United States will experience site-specific
patterns of cancer incidence different from those of second generation Chinese

immigrants who were born in the United States.

(3) Given the social, culture and environmental factors in the diagnosis and treatment
of cancer, first and second generation Chinese immigrants will experience different

survival patterns from US born white Americans.

98]



CHAPTER 2. LITERATURE REVIEW

2.1 Migrant Studies:

One of the most important purposes of migrant studies is to distinguish effects of
heredity and environment in order to provide etiologic clues. If rates of a cancer in
immigrants or their descendants tend to approach those of the country of adoption, at least
part of the differences in rates among countries is presumably due to environmental and not
hereditary factors. On the other hand, if rates in succeeding generations stabilize at a level
different from the rate in the country of adoption, this difference would, in theory, be a
measure of the hereditary component of the difference in rates between the countries of

origin and adoptiont'l.

Studies of cancer risk in the offspring of immigrants are also concerned with time as
ameasure of dose of environmental factors in disease causation. The offspring of immigrants
are, of course, exposed to the environment of the host country throughout their entire life
(although they may retain some of the lifestyle of their parents). Study of their risk in relation
to that of the country of origin, the first generation immigrants, and the local born, provides
additional information on the relative importance of childhood and adult environmental
exposures in etiology. If rates of a particular cancer in the immigrants themselves
approximate those in the country of adoption, then adult environmental exposures are likely
to be important determinants of risk. If rates for the second generation, but not those for the

first generation approximate those in the country of adoption, early environmental exposure



may be important.

In migrant studies, ‘environment’ is used to encompass all elements of lifestyle that
influence cancer risk. While the aspects of the external environment change abruptly on
migration, the aspects of lifestyle will be retained to a greater or lesser degree by immigrant
populations in their new surroundings. The change in risk of a cancer according to duration
of stay, or to age at migration, can be interpreted in terms of the degree to which immigrants

change their lifestyle and the sensitivity of risk to changes in exposure to causative factors!l.

There are three main sources of bias in migrant studies: 1) Since there is considerable
variation in rates of cancer within various parts of the country of origin, the rates of different
samples of immigrant populations will be quite different. In some situations, the rates also
vary markedly by region in the host country. Thus the comparison of the rates among
immigrant population, population in the country of origin and population in the country of
host can be biased. 2) Selection bias in migrant studies is the result of the immigrant
population representing a non-random sample of the population of the country of origin.
Immigrants are often assumed to be healthier than the average population (the " healthy
migrant effect") either because seeking a new life implies a population that is resourceful
and energetic, or by the screening out of the sick and disabled by immigration authorities of
the host countries !'. 3) Lack of information on duration of stay or age at migration in cancer
registry files leads to difficult interpretation of a high disease rate. For example, high
incidence rates of liver cancer in male Chinese immigrants may caused by genetic

determinants, or by some dietary habits which could be carried on by immigrants to their new



host country, or by their early life exposure to hepartitis B infection ?.

2.2 Study of cancer incidence patterns among Chinese immigrants in the United

States:
2.2.1 Cancer mortality rates of Chinese immigrasnts in the United States:

The history of cancer studies of the Chinese psopulation in the United States goes back
about 50 years. Smith’s review of cancer mortality armong Chinese in the US as of 1949-1952
represented the first paper examining cancer in Chinese immigrant groups 1. Smith reported
that excess mortality was recorded for cancers of thhe pharynx, stomach and liver for male
Chinese compared to white Americanstl. This stud:y did not distinguish the migrant status
between the first and second generations, which is neecessary for the research of site-specific

transition of risk. The study also lacked comparisom rates from China.

Systematic studies by nativity began with tweo investigations by King, Haenszel, and
Locke on the US Chinese in 1959-62 and 1968-72 Bl In the absence of comparable
homeland data, the cancer mortality experience among Chinese in Hong Kong, Singapore,
and /or Taiwan province was used in these two stusdies to provide comparison risk levels.
Taking advantage of the information gathered for sthe 1975 National Mortality Survey in
China, King et al compared the levels of cancer morrtality among foreign-born and United
States born Chinese around 1970 with those of the ccommunities of origin of the majority of
Chinese immigrants to the US ¥ . Age-adjusted ratees indicate two distinctive site-specific

patterns among Chinese after immigration to the US: a downward trend for cancers of high



risk among Guangdon and Hong Kong Chinese (nasopharynx, esophagus, liver, uterus), and
an upward trend for those sites of low risk among Chinese in Gungdong and Hong Kong

(colon, lung, leukemia and female breast) [,
2.2.2 Cancer incidence rates of Chinese immigrants in the United States:

In the earliest migrant studies, mortality data were almost always used as a proxy for
incidence. This is only valid providing the ratio between mortality and incidence is constant
for the groups being compared. This may not be the case for international comparisons, since
there are apparent differences in survival from cancer between different countries!”.
Incidence rates from cancer registries are more internationally comparable than death
certificate data, since special efforts are made to achieve this ). They are also superior to

mortality data in providing a measure of the burden in a population .

Recently, there were a series of studies of liver, ovarian, thyroid cancer and non-
Hodgkin’s lymphoma incidence in Asian immigrants to the United States and in their
descendants!"® ' #"*]. These indicated that liver cancer incidence among Asian Americans
was lower than among residents of Asia. Further analysis of the other individual cancer
incidence rates revealed substantial variation between Chinese immigrants and the majority
of US population. Yu et al compared the incidence rates of cancers of the colon, rectum,
prostate, and breast among three groups: the native Chinese in Shanghai, Chinese Americans
and white Americans in the United States ['*). White Americans had age-adjusted incidence

rates of colon cancer four times as high and rates of rectal cancer twice as high as Shanghai



Chinese, whereas in Chinese immigrants.thc rates were almost equal to the rates of white
Americans. Rates of prostate cancer and postmenopausal breast cancer were 26-fold and 10
fold higher, respectively, in whites compared with rates of Shanghai Chinese; Chinese

American rates were intermediate ['4],

Although cancer data at a national level are regularly available for African Americans
and whites, they are published infrequently for other American racial and ethnic populations.
In 1996, Miller et al used the SEER registry information to publish a monograph on racial
and ethnic patterns of cancer during 1988-1992 that is the most extensive compilation of this
type of information published to date '*], The five most commonly diagnosed cancers among
Chinese men were: lung bronchus, prostate, colorectal. liver intrahepatic bile duct, and
stomach. The five most commonly diagnosed cancers among Chinese women were: breast,
colorectal, lung bronchus, and ovary/ corpus uteri. They reported that the Chinese
immigrants had lower incidence rates of breast, prostate, and lung cancers than whites.

However, Chinese men had higher incidence of liver and stomach cancer than whites 51,
2.2.3 Cancer incidence pattern of Chinese immigrants in the United States:

In general, the cancer patterns are substantially different between Chinese immigrants
and white Americans. Cancers of the nasopharynx, esophagus, stomach and liver are
common in Chinese, whereas cancers of the breast and prostate are rare. Chinese migrating
to the United States have a persistently high risk of nasopharyngeal cancer. Among US born

Chinese, the risk of common cancers among native Chinese in China (e.g. nasopharynx,



esophagus, liver etc.) is lower, while the risk of uncommon cancers in native Chinese in

China (colon, prostate, and female breast) is higher.

2.3 Study of cancer survival patterns among Chinese immigrants in the United

States:

There are two objectives for the estimation of survival rates. One is to compare
mortality between various groups of patients or to study survival according to individual
characteristics such as sex, age, stage of diseases, and diagnosis or type of treatment in order
to identify prognostic factors. Another is to set public health priorities or to provide
prognostic information for newly diagnosed patients by describing the survival patterns of

a given cancer in a group of patients.

The SEER registries conduct active follow-up of all cancer patients from diagnosis
to death. They assess vital status and determine the length of survival of all cancer patients.
To identify deaths, the SEER registry staff matches cases annually with deaths recorded in
their states and supplements this with matches to the National Death Index. In addition,
routine procedures for assessing vital status may also include contacting the patient’s
physician or hospital of diagnosis and matching to driver’s license registration files, voter
registration ﬁles; city directories, regional telephone directories, and the Health Care
Financing Administration files. The ascertainment of deaths is likely to be nearly complete.
The available information on each newly diagnosed case includes: selected patient
demographics, primary site, morphology, diagnostic confirmation, extent of disease, and the -

first course of cancer-directed therapy. But no further clinical data, such as diagnosis and
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treatment of recurrent and/or metastatic disease, are gathered 'l

2.3.1 Relative survival rates:

There are several standard methods analyzing survival after a diagnosis of cancer,
including the observed, cause-specific and relative survival rate. An observed survival rate
measures the proportion of persons surviving regardless of cause of death (basically the
proportion of patients surviving for a certain amount of time). It can be calculated using the
direct method, the actuarial method (life-table) method, or the Kaplan-Meier Method 7. In
computing the observed survival rate, deaths from other causes are treated just like deaths
from cancer. Therefore, the observed survival rate should be interpreted as the likelihood of
surviving all causes of death (i.e., being alive) for a certain time after cancer diagnosis, not
the likelihood of surviving that cancer. The observed survival rates underestimate survival

from cancer because they group deaths from all causes in the calculations.

There are two general ways to correct for this. One is to calculate a cause-specific
survival rate if the registries have good cause of death information (i.e., it is known whether
each patient died from the cancer under study). This approach only counts as deaths those
patients who died from the cancer under study. Those patients who died from the other
causes are withdrawn from the study (i.e. censored). The methods for calculating cause-
specific survival rates are the same as the methods for observed survival rates, except that
death is defined only for the cancer under study. However, cause-specific survival rate

depend closely upon the quality of information available on causes of death. Sometimes, it
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is hard to tell whether the cause of death was cancer or whether it was a secondary effects

of cancer treatment!{'%l.

Forregistries where reliable and complete cause of death information is not available,
it is possible to do an indirect adjustment for other causes of death by calculating a relative
survival rate. To account for the risk of dying from other causes, the relative survival rate
(RSR) for particular groups of patients are computed by dividing the observed survival rates
by the expected (normal) survival rates for the subgroup of the general population with the
same gender, race, and age characteristics as the patients subgroup!®! . The expected
survival rate is the probability of a population surviving from year to year specified by age,
race, and sex. The expected survival rates can be obtained from standard life expectancy
tables. For the US, standard life tables for males and females for various race and ethnic
groups are produced periodically. Data on general US population mortality and life
expectancy tables is usually obtained from tables published by the National Center for Health
Statistics. SEER Registries have access to analytic packages in which relative survival rates

are produced using built-in life tables and do not have to calculate rates manuaily.

The relative survival rate represents the ratio of two survival rates: the survival of the
population of patients with cancer (which is the observed rate) divided by the expected
survival of the general population. The relative rate attempts to estimate the effect of cancer
alone on survival. The relative survival rate has inherent advantages compared to cause-
specific survival rates, especially for comparing the survival rates of two or more large

groups of patients with cancer. Because the relative rate is a ratio, knowledge of the actual
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cause of death for each patient with cancer is not necessary, but only the date of death.
Consequently, the relative rate circumvents the problem of inaccurate cause of death coding,
or nonavailability of death certificates, and the uncertainty about the cause of death. It
requires only the information that the patient had a diagnosis of cancer and was alive or dead
at a specified time. Therefore, the relative rate is useful for tumor registers that may not have

information on the cause of death for every patient®.

Since the SEER registries conduct active follow-up of all cancer patients from
diagnosis to death, it is possible to compare the results obtained by the relative survival
method and those obtained by the cause-specific survival method where deaths not

attributable to the disease are taken as censored observations.

2.3.2 Prognostic factors related to survival rates:

Survival following the diagnosis of cancer is determined by both biological factors
and nonbiological factors. Biological factors include age, extent of disease, stage at
diagnosis, and treatment response; while the nonbiological factors include access to medical
care, compliance with therapy and socioeconomic status. Race and ethnicity may potentially

influence survival through either biological or nonbiological mechanisms.

For example, a review of the literature suggested that the following factors might be
important for assessing differences in black/white survival in the United States: lower
prevalence of screening examinations prior to diagnosis; fewer diagnoses of asymptomatic

disease; less recognition of symptoms related to cancer; delays in the processing of medical
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information within the medical system; understaging of tumors which results in use of less
aggressive therapies; differential application of definitive treatment; biological characteristics
of tumors; poor health status; poor nutrition; factors like alcoholism that Comprornise the
immune system; treatment compliance; side effects of treatment; difficulty with
transportation to screening programmes; diagnostic procedures, and treatment; patient belief

systems; social support; medical insurance and coping skills. 2!,

There are limited population-based estimates of long-term survival rates. Recently,
Wingo and Ries et al expanded their pioneering work of the previous decade by examining
survival to 1992 for people diagnosed with cancer between 1974 to 1991 in the SEER
Program of nine geographic locations ®>>! . They estimated relative survival at 5, 10, and
15 years after diagnosis of cancer of the breast, prostate, colon and rectum, and lung. Their
study provided population-based estimates of long-term survival and confirms black/white,
male/female, and stage- and age-specific differences for the breast, prostate, colon and
rectum, and lung cancers. For breast cancer survival, they found that white women had
better survival than black women. They also found that among white women whose tumors
were localized, relative survival appeared to increase with age, a relationship that was not
apparent for white women whose disease had spread beyond the breast or for black women.
Among women whose breast cancer was localized, those who were diagnosed before age 45
appeared to have poorer relative survival than did women of other ages, regardless of length
of follow-up. Among prostate cancer patients, white males had better relative survival than

black males for all ages and stages of diseases at diagnosis. Relative survival among men
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with regional-stage disease generally increased with age until age 75. The youngest men (45-
54 years) and the oldest men (75+ years) appeared to have the poorest survival. The relative
survival rates among white colorectal cancer patients were higher than rates among black
patients. There were no male /female differences in relative survival among colorectal cancer
patients. In general, white males who were 75 years and older and white females who were
at least 65 years of age appeared to have slightly lower relative survival than patients who
were diagnosed at other ages. Among black males whose tumors were diagnosed at local and
regional stages, the youngest and oldest men appeared to have the lowest survival rates;
among black females with localized disease, relative survival rates decreased as age
increased. Finally, relative survival after a diagnosis of lung cancer was better for females
than males; the male/female differences were greater than the black/white differences.
Survival decreased as age at diagnosis increased in both white and black , male and female
and localized or regional stages. Relative survival after a diagnosis of metastatic lung cancer
was less than 5%, regardless of gender, race, or age. Among patients who were younger than
age 45 with local-stage of lung cancer, white females had the highest chance of surviving 5
years (75%), followed in order by white males (62%), black females (56%), and black males

(46%) 3.

Survival rates differ by cancer site, age, gender, race, stage of cancer at diagnosis, and
treatment protocol among other factors. When individual characteristics that might affect
survival ("prognostic factors’) are available for each case under follow-up, it is usual to

assess the specific role played by each factor in the prediction of survival time. Cox
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regression is used commonly in epidemiological analyses to identify variables affecting

disease, death or survival ?*.

2.3.3 Cancer survival pattern of Chinese in the United States:

There are few studies comparing cancer patient survival experience among ethnic
groups. Most of these have presented comparisons of survival between white and black
patients and have shown consistently higher survival rates among white patients for most
canéer sites. Few papers have been published comparing cancer patient survival experience

among Chinese and other ethnic groups.

Young et al presented an overall comparison of survival rates among Anglos,
Hispanics, Blacks, American Indians, Chinese, Japanese, Filipinos, and Hawaiians for each
of the major primary cancer sites 1. Two measures of survival were used: 1) the relative
survival rate, (the ratio of the observed survival rate for the patient group to the expected
survival rate for persons in the general population similar to the patient group with respect
to age race, sex and calendar year), and 2) the observed survival rate. For calculation of
‘normal’ life expectancy, life tables were generated for each race, sex, and individual year
of age on the basis of data from the National Center for Health Statistics in the United States.
They reported that Japanese experienced the highest survival rates and American Indians the
lowest for many cancer sites. Survival rates for Chinese were usually quite similar to those
for whites. Since data on life expectancy for other ethnic groups have now been developed,

it is possible to compute relative survival rates for cancer patients in each of the ethnic
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groups included in the SEER Program "\,

Meng et al studied 3345 breast cancer cases diagnosed between 1980 and 1988 in the
Hawaii Tumor Registry ! . Ethnicity, stage at diagnosis, geographical residence, and
menopausal, marital and socioeconomic status were studied. They found Japanese and
Chinese patients were generally diagnosed with less advanced disease. Chinese, Filipino and
Japanese cases were more likely to be married. Chinese, Japanese and Caucasian breast
cancer cases were in a higher socioeconomic status group when compared to Filipino and
native Hawaiian, and this distribution corresponds to the distribution in the United States®7.
Almost three-quarters of Chinese patients reside in Honolulu compared to less than half in
all other groups. The Cox regression model was used to determine the simultaneous
influence of the covariates. After statistical adjustment for covariates, Japanese patients had
the highest 5-year survival rate, followed by Chinese and the Caucasians. Native Hawaiian
and Filipino women had a higher risk of dying from breast cancer within 5 years than women
of other ethnic groups did. They also reported that about 40% of the difference between the
lowest and highest in survival probability in ethnic groups can be explained by stage at
diagnosis. Marital status had a modest influence on survival, accounting for an additional 5%
in the ethnic differences in survival. Meanwhile, menopausal status, socioeconomic status
and geographical residence were not related to survival. In their latter study of ethnicity and
breast cancer survival in Hawaii, they found being married and of a high socioeconomic

status increased survival probability 22!,

In summary, there are a few studies comparing cancer patient survival experience
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between Chinese and other ethnic groups. Most of them compared the survival of female
breast cancer. Generally speaking, the prognostic factors for cancer survival include stage at
diagnosis, age, gender, race or ethnicity, extent of disease and access to medical care,
compliance with therapy and socioeconomic status. For many cancer sites, Chinese
experienced similar survival rates as US whites. White Americans had better survival rates
‘than black Americans. Few studies compare cancer patients’ sﬁrviva.l experience between

first and second generation Chinese immigrants in the United States.

17



Chapter 3. Material and Methods

3.0 General:

For this project, data from the Surveillance, Epidemiology and End Results Program
(SEER) of the National Cancer Institute were used for both the incidence and survival
analyses. For the incidence analysis, in order to produce incidence rates, we need a count of
the number of cancer cases as well as of the population at risk. The SEER data provide the
number of incident cancer cases. However, the SEER project does not provide any counts
of the number of Chinese immigrants in the United States. Therefore, an alternative source
from the US Census Bureau was used to estimate the population at risk. For the survival
analysis, since the SEER program conducts active follow-up for all cancer patients, it is
possible to assess vital status and to determine the length of survival, which form the basis

for the survival analysis.

The main task of this project is to compare the incidence and survival patterns among
three study groups in the United States. The combination of ethnicity and birthplace was used

to identify three study groups:

(1) First generation Chinese immigrants (defined as people with self-reported

Chinese race who were born in China. This group is also referred to as the China

born Chinese).

(2) Second generation Chinese immigrants ( people with self-reported Chinese race
and who were born in the United States. This group is also called the US born
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Chinese. This group includes third or other succeeding generations).

(3) US born white Americans ( people with self-reported white race and who were

born in the United States - also called US born white).

It was not possible to examine incidence for all cancer sites. Specific cancer sites
were selected for study that were either common in one of the study groups or that had
displayed big differences, between different study groups in previous studies. The following
cancer sites were chosen for the incidence study: Nasopharynx (ICD9-147), Esophagus
(ICD9-150), Stomach (ICD9-151), Colon (ICD9Y-153), Rectum (ICD9-154), Liver (ICD9-
155), Lung ICD9-162), Female Breast (ICD9-174), and Prostate (ICD9-185), “All cancers
combined’ (which refers to all cancer sites except basal and squamous skin cancers (ICD9-
173)). However, for the survival analysis, since this project was going to estimate the
survival for relatively long-term of follow-up years after diagnosis, we need to select cancer
site with large number of cases among three study groups. Cancer of the female breast,
prostate, colon & rectum and lung are the top three most common cancers for males and
females among Chinese and white in the United States (', Therefore, the survival rates of
these four selected cancer sites were compared among the three study groups instead of using

.all of the cancer sites for incidence study.
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3.1 SEER Data:

The SEER Program is a result of the National Cancer Act of 1971, which mandated
the collection, analysis and dissemination of data useful in the prevention, diagnosis, and
treatment of cancer in the United States. The Cancer Statistics Branch of National Cancer
Institute provides the SEER Public-Use CD-ROM to anyone who sigﬁs an “ appropriate use”
agreement. It is mandatory that all research results be presented / published in a manner that
ensures no individual can be identified. The current study was based on the SEER Cancer
Incidence Public-Use Database, 1973-95 released April 1998. The CD-ROM contained the
incidence and follow-up data for patients diagnosed in 1973-95, Census Bureau population

estimates for 1973-95, Data dictionaries for SEER data and the SEER*Stat System (v1.1)

[29,30]

Although the SEER database covers just 14% of the US population, by design it
includes substantially larger percentages of minority populations (e.g. it includes 43% of US
Chinese). The regions with the largest proportions of Chinese in the SEER database are San
Francisco/Oakland, Los Angeles, the San Jose / Monterey area, Hawaii, and Seattle/Peugeot
Sound. These five regions cover almost all Chinese immigrants (95%) in the SEER database
51, Over two-thirds of the Chinese population covered by SEER are equally divided between
San Francisco/Oakland and Los Angeles. Since the data of Los Angeles, San Jose, and
Monterey counties in California began to be included only in 1992, we decided to use only
the San Francisco/Oakland data for studies of incidence. For survival analysis, we included

all cancer patients diagnosed between 1973-92 and followed to 1995 by the SEER Program
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for the three study groups. Since survival analysis only needs counts of cancer cases and does
not need counts of the population at risk, to increase the cancer cases, we included cancer

cases in the entire SEER Registry instead of only San Francisco area.

3.1.1 Incident Cancer Case:

The SEER*Stat system provided in the CD-ROM is a statistical package for the
analysis of SEER databases. SEER*Stat was used to extract the cancer cases for.US born
white Americans and first and second generation Chinese immigrants in San Francisco from
1973-1992. The combination of ethnicity and birthplace was used to identify US born white
Americans and first and second generation Chinese immigrants in SEER incident cases. The
US born white American incident cases were identified as people who self-reported race of
white (race code equal to 01) and who were born in one of the 50 states in the US ( birthplace
code between 000-099). The second generation Chinese immigrant cases were identified as
people who self-reported race of Chinese ( race code equal to 04) and who were born in one
of the 50 states in US (birthplace code between 000-099). The first generation Chinese
immigrant cases were identified as people who self-reported race of Chinese (race code
equal to 04) and who were born in the People’s Republic of (P. R.) China, Hong Kong,
Taiwan, Tibet, Macao and China not specified ( birthplace code between 681-686). In the
population counts race was not presented separately for Taiwanese and other Chinese in the
1970 and 1980 census, and the place of birth was not reported separately for four areas (P.
R. China, Hong Kong, Macau and Taiwan) in the 1970 census. The birthplaces of P. R.

China, Hong Kong, Taiwan, Tibet, and Macao were pooled to identify the first generation
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Chinese incident cancer cases.

Counts of the number of age-, sex- and site-specific cancers for the period 1973-1992
were obtained. The age at diagnosis of cancer was grouped into five age groups: 0-39, 40-49,
50-59, 60-69, and 70+. The large interval at the younger age is due to the low incidence of
the selected cancer sites in this age group. The age-specific incidence rates and age
standardized incidence rates were calculated to make comparisons among the three study
groups. Site-specific incidence rates were calculated for cancer of nasopharynx, esophagus,
stomach, colon, rectum, liver, lung, female breast and prostate for both gender and each study
group during 1973-92. The whole study period was divided into four time periods: 1973-77,
1978-82, 1983-87 and 1988-92. This yields intervals centered on the US census years (1970,
1980 and 1990). The incidence of all sites combined for each study group in the four time

periods was calculated to examine for time trends in incidence.

3.1.2 Population Data:

The SEER Public-Use CD-ROM provided population data from the Census Bureau
of US. However, there is a problem in using this data to provide the population count for the
Chinese immigrants because the category of race in their population files only includes total
blacks, total whites and total non-whites. There was no variable for place of birth in the
population count files. Therefore, we used data directly from the US census to provide

population counts for Chinese immigrants in the United States.

The national census of the United States, conducted every ten years since 1940,
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provides a wide range of demographic data on the American population including age, sex,
ethnicity, and place of birth. The Integrated Public Use Microdata Series (IPUMS-98),
created by the University of Minnesota in November 1997, was used to extract population
counts for US born white Americans and first and second generation Chinese immigrants.
The IPUMS consists of high-precision samples of the American population drawn from
federal censuses. The IPUMS includes nearly all the detail originally recorded by the census
enumeration. It is possible to construct a great variety of tabulations from this file. The
IPUMS samples for the years since 1960 were originally created by the Census Bureau as
part of each decennial enumeration. The samples used in this study are the 1970 Form 1
Metro sample, 1980 Metro sample, and 1990 Metro sample. The sample density is 1in 100

for these samples B!,

The data were accessed through an on-line data extraction system, available at the
web site (http://www.ipums.umn.edu). The following variables were chosen to construct the
special tabulations of the three study groups for 1970,1980, and 1990: census year,
Metropolitan status, person weight, age, sex, race, birthplace, year of immigration and years
in the United States. "Metropolitan status" was used to select population counts only for the
San Francisco area. "Person weight" gives the number of individuals in the general
population represented by each individual in the sample. From these population count files,
US born white Americans were identified as people with a self-reported race of white ( race
code 100-120) and born in one of the 50 states in the United States ( birthplace code between

00000-09999). The second generation Chinese immigrant was identified as people with a
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self-reported race of Chinese or Taiwanese (race code between 400-410 ) and born in one of
the 50 states in the United States (birthplace code between 00000-09999). The first
generation Chinese immigrant was identified as people with a self-reported race of Chinese
or Taiwanese ( race code between 400-410) and born in P.R. China, Hong Kong, Macau, and
Taiwan ( birthplace code between 50000-50040). In the 1970 and 1980 census data, race
was not presented separately for Taiwanese and other Chinese, and for 1970 the place of
birth was not reported separately for four areas (P. R. China, Hong Kong, Macau and
Taiwan). Therefore the birthplaces of P. R. China, Hong Kong, Macau and Taiwan were

pooled to identify the first generation Chinese immigrants.

Since the national census in US was only conducted in 1970, 1980 and 1990, the
population count for inter-censal years, (e.g. 1975 and 1985), were interpolated based on the

population count of census years. The exponential function was used in the interpolation:

P=¢@T*% or LN P=a* T +b, where P is population counts and T is year.

Procedures for interpolation were as follows:

(1) Obtain the population counts for each age and sex group in 1970, 1980, and 1990
for US born white Americans and first and second generation Chinese immigrants

by producing frequency table.

(2) Calculate the coefficients (a and b) of the above model for each age and sex group

in three study groups by using logarithm linear regression method 2.
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(3) Obtain the population counts for 1975 and 1985 in each study group by the age

and sex groups. The SPSS software was used to conduct these calculations 31,

3.2 Methods:
3.2.1 Method for adjusting unknown birthplace data:

Table 3.1 shows the percentage of unknown birthplace in the SEER data for white,
Chinese and other races. Since missing data for birthplace were found in SEER data but not
in the census files (Table 3.2), adjustment methods were used to avoid underestimating
birthplace-specific incidence due to unknown birthplace cases. There is no evidence to
suggest that the age, sex, and cancer site distributions for people with unknown birthplace
are different from that for cases with the known birthplace (see appendix A; Figure [-IV).
It is therefore assumed that the unknown birthplace cancer cases are similar to those with
known birthplace. A birthplace frequency adjusting factor based on the cases of known

birthplace is applied to adjust the frequency of cases with unknown birthplace.

Procedures for obtaining adjusted cases: (See appendix B Table I-VII)

(1) Produce the age and sex distribution for whites and Chinese for four different
birthplaces (the United States, China, unknown place and other places) with cases
including unknown birthplace cases. Calculate the total number of cases for each age

and sex group (See Table I, Appendix B).

(2) Produce the age and sex distribution for white and Chinese for three different
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birthplaces (the United States, China and other places) with cases excluding

unknown birthplace cases. Calculate the total cases for each age and sex group (See

Table II, Appendix B).

(3) The adjusted cases of one specific age and sex group are equal to the unadjusted
cases of this age and sex group multiplied by the ratio of total cases including
birthplace unknown cases (from Table I, Appendix B) and the total cases excluding
birthplace unknown cases (from Table II, Appendix B) for the same age and sex
group. For example in Table III, there are 9568 adjusted cases for US born white
Americans, age less than 40, and male. This is equal to the 7008 of unadjusted cases
for US born white Americans, age less than 40, and male group multiplied by the
ratio (10632/7787)-- the total cases including birthplace unknown cases / the total

cases excluding birthplace unknown cases for the white, age less than 40, and male

group.

(4) Calculate the adjusted cases for three birthplaces (The United States, China and
other places) and each age and sex group in white and Chinese populations (See

Table III and [V, Appendix B).

(5) Use Excel to obtain site- and period-specific adjusted cases for birthplaces of The
United States and China in white and Chinese populations (See Table V-VII,

Appendix B).
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3.2.2 Age-, sex- and site-specific cancer incidence rates:

The age-, sex-, site- and period specific cancer incidence rates were calculated for US
bdm white Americans and first and second generation Chinese immigrants. The numerators
are the numbers of age, sex, and site specific cancer cases in the study periods 1973-77,
1978-82, 1983-87 and 1988-92 for the three study groups obtained by SEER *Stat statistical
package. The denominators are the population count of the four study periods (1975, 1980,
1985 and 1990) for the three study groups calculated by multiplying the mid-period
population count by five. The underlying assumption was that the population in each age-
and sex-group was linearly increasing within each five-year period. The specific rates were
calculated using the numerators divided by denominators in corresponding age, sex, and site
group for four study periods and three study groups. Microsoft Excel software was used to

conduct these calculations.

3.2.3 Age standardized incidence rates (ASIRs):

Age standardized incidence rates (ASIRs) were estimated by the direct method using
the weights of the "world standard" population. The calculation of a directly standardized
rate uses age-specific rates that have been estimated from observations, that are subject to
a certain amount of random variability. This variability affects the standardized rate and can
lead to spurious conclusions if the observed difference between standardized rates is in fact
mainly due to random variation. In order to evaluate the importance of this kind of variation,
the standardized rate should be presented with its standard error or its confidence interval.

The standard error and the 95% confidence interval of the ASIRs were calculated using the
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Poisson approximation method ©1.

3.2.4 Comparison analysis of incidence rates:
3.2.4.1 Comparison between white American and Chinese in the US:

The age-standardized incidence rate ratios (ASIRRs) for first and second generation
Chinese immigrants were calculated by dividing the ASIRs of first or second generation
Chinese immigrants by the ASIRs of US born white Americans. This provided comparisons
of the ASIRs for selected specific sites between first or second generation Chinese
immigrants and US born white Americans. Because of the lack of cases in second generation
Chinese immigrants for some study periods and cancer sites, the comparisons were made
only for the entire study period (1973-92). Comparison of the ASIRs for selected cancer sites
was made between white American and first generation Chinese immigrants or white
American and second generation Chinese immigrants. The standard error and confidence
interval (95% CI) of the ASIRRs were calculated to test the significance of the ASIRRs.
When the 95% CI includes 1.0, the ASIRR is not statistical significant (at «=0.05). The
formula for calculating the ASIRR was ASIR, / ASIR,. The 95% confidence interval of
ASIRR was obtained using the test-based method: (ASIR, / ASIR,) *@2™ anq X is
defined as (ASIR, -ASIR,) / V (SE (ASIR,)?> + SE (ASIR,)?) B4,
3.2.4.2 Comparison between first and second generation Chinese immigrants in the
US:

The ASIRRs of first generation Chinese immigrants were also calculated using

second generation Chinese immigrants as the reference group. The ASIRRs were calculated
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by dividing the ASIRs of first generation Chinese immigrants by the ASIRs of the second
generation Chinese immigrants. The standard error and confidence interval (95% CI) of the
ASIRRs were calculated to test the significance of the ASIRRSs by using the same
methodology as above®. The comparisons of the ASIRs for selected cancer sites were made

between first and second generation Chinese immigrants in US.

3.2.5 Survival analysis:

Cancer patients diagnosed during 1973-92 by the SEER Program for the three study
groups in each SEER Registry were included in the survival analysis. We restricted the
analysis to the first diagnosis of primary cancer of the female breast, prostate, lung, colon and
rectum. Cases first diagnosed at autopsy and cases for which the death certificate was the
only indication of a cancer diagnosis were excluded from analysis. In-situ stage cases were
excluded from survival analysis since their survival is expected to be near 100 percent.

Patients with unknown stage were also excluded.

The survival analysis was done separately for each stage of cancers. SEER defines

the stages as:

(1) In situ: A noninvasive neoplasm has not penetrated the basement membrane nor

extended beyond the epithelial tissue.

(2) Localized: An invasive neoplasm apparently confined entirely to the organ of

origin.
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(3) Regional: A neoplasm that has extended beyond the limits of the organ of origin
directly into surrounding organs or tissues, into regional lymph nodes, or direct

extension and regional lymph node involvement.

(4) Distant: A neoplasm that has spread to parts of the body remote from the primary

tumor either by direct extension or by discontinuous metastasis.

(5) Unstaged: A neoplasm for which there is not sufficient information to assign a

stage 1,

Only cancer cases diagnosed as the localized, regional and distant stages were used

in this analysis.

There were three measures of survival in this study: observed, relative, and cause
specific survival rates. Generally, analysis is done separately for each stage of cancer (e.g.,
localized, regional, and distant). The maximum follow-up period was 15 years. Some rates
could not be calculated because all cases had died or had been lost to follow-up at 10 or 15
years after diagnosis for some study groups in some study periods. We used all cases
diagnosed between 1973 and 1992 to estimate survival statistics for long-term survival as
well as to account for more recent treatment protocols and screening modalities. However,
the main disadvantage of this design was that estimates of survival were based on different

and improved treatment and screening effects over time.
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3.2.5.1 Observed survival rates:

The observed survival rates were computed by using actuarial methods ana 1-year
intervals. The observed survival rates of gender-, age-, and stage-specific survivalat 1 to 15
years after diagnosis of cancer of the female breast, prostate, lung, colon and rectum in US
born white Americans, first and second generation Chinese immigrants were calculated

separately.

3.2.5.2 Expected survival rates:

Expected survival refers to the survival which would be expected for a person in the
absence of a diagnosis of cancer. It is obtained from population-based life tables and is used
to estimate the impact of being diagnosed with cancer on survival through the Relative
Survival Rate (see next section). The expected survival rates had been generated from the
U.S. population: SEER*Stat contained the expected rate table. Expected survival rates for
both white and Chinese were obtained from the expected rate table by matching the cases

by race, sex, age, and date at which the age was coded.

3.2.5.3 Relative survival rates:

The relative survival rate is the one of the most common methods used by cancer
registries to examine the impact of being diagnosed with cancer on survival '8 1 201
attempts to estimate the effect of cancer alone on survival by adjusting for the expected
survival in people without a diagnosis of cancer. The relative survival rates for particular
groups of patients were computed by dividing the observed survival rates by expected
survival rates for the subgroup of the general United States population with the same
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ethnicity, gender, age and calendar year of observation characteristics as the patient
subgroup. SEER*Statdid the calculation of relative survival rates by using built-in standard
life expectancy tables of the United States. The relative survival rates of gender-, age-, and
stage-specific survival at 1 to 15 years after diagnosis of cancer of the female breast, prostate,
lung, colon and rectum in US born white Americans, first and second generation Chinese

immigrants were calculated separately.

3.2.5.4 Cause-specific survival rates:

The cause-specific survival rates for particular groups of patients were calculated
using the actuarial method. Only those deaths that could be attributed to the cancer under
study were counted as death cases. Other deaths were considered to be a form of censoring
(in the same way as cases lost to follow-up and observations, which were censored at the end
of the study). The cause-specific survival rates of gender-, age-, and stage-specific survival
at 1 to 15 years after diagnosis of cancer of the female breast, prostate, lung, colon and
rectum in US born white Americans, first and second generation Chinese immigrants were

calculated separately. SPSS software was used to carry out these calculations.

3.2.6 Comparison analysis of survival rates:

Demographic and diagnostic data used to predict survival, were restricted to
information that was reliably recorded for the entire study period (1973-92). Age at cancer
diagnosis was classified into four groups (00-44, 45-64, 65-74, 75+). For some cancers,
based on patients’ age distribution (e.g. prostate cancer), some age groups were grouped

together to obtain enough cases for survival analysis. Race and place of birth were combined
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to identify first and second generation Chinese immigrants and US born white Americans.
Stage of cancer at diagnosis was defined as three groups (Localized, Regional, and Distant).
Treatment data included whether there was any cancer-directed surgery. Because efforts to
improve early detection through screening have been increasing during recent years in the
United States, the year of diagnosis were grouped as 1973-82 and 1983-92 periods. Other
demographic data included marital status of cancer cases and cancer case diagnosed from

which SEER registry.

3.2.6.1 Comparisons of distribution by prognostic factors for selected cancer sites

among three study groups:

The percent distributions by gender, age at diagnosis, stage at diagnosis, year of
diagnosis, had cancer-directed surgery, the SEER registry in which the cases were diagnosed
and marital status at diagnosis of cases for selected cancer sites were compared to examine

the possible prognostic factors for cancer survival among the three study groups.

3.2.6.2 Comparisons of observed, relative, and cause-specific survival rates for

selected cancer sites for each study group:

The three survival curves were compared graphically. The comparison with observed
survival was done to demonstrate the impact of ignoring expected survival on estimates of
post-diagnosis survival. There were two reasons to compare the relative and cause-specific

survival curves.

First, the SEER data disc did not provide expected survival probabilities for the

Chinese ethnic group. Instead, the SEER *Stat programme used the expected survival for the
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general US population to produce relative survival curves. We were unable to locate any
other source of ethnicity-specific life-tables. It is likely that survival experience of Chinese
immigrants would be different from the general US population leading to biases in the
estimation of the relative survival. Comparison with the cause-specific survival provides an

approximate guide to the extent of such bias.

Second, we want to examine the impact of various predictor variables on survival.
The method of doing this with relative survival curves is very complex. We decided to adopt
an alterate approach based on Cox modeling using cause-specific survival as the primary
outcome. As similar approach was adopted by Frost et al ). The graphical comparison was

helpful to demonstrate that the Cox modeling and the relative survival curves were similar.

Therefore, we compared the relative and cause-specific survival rates, as well as
observed survival rates in each study group for each selected cancer site. This was done by

plotting the three curves on a single graph and comparing the survival curves visually.

3.2.6.3 Comparisons of cause-specific survival rates for selected cancer sites for

three study group:

First we compared the cause-specific survival rates among three study groups. For
those cancer sites manifesting a difference in overall cause-specific survival rates, we
compared cause-specific survival rates in specific subgroups to determine whether this
variation could be attributed to differences in age, gender, stage at diagnosis, had cancer-
directed surgery, the individual cancer registry, marital status or year of diagnosis across the

study groups.
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3.2.7 Cox regression analysis:

Multivariate survival analysis was conducted using the proportional hazard model
proposed by Cox ?%. The regression analysis was conducted separately for four different
cancer sites: female breast cancer, prostate cancer, male and female colon & rectum cancer
and male and female lung cancer. Independent variables in each Cox proportional hazards
model included: stage of cancer (localized, region-al and distant), age at diagnosis (<45, 45-
64, 65-74, and 75+), study groups (first and second generation Chinese immigrants and US
born white Americans), had directed surgery, year of diagnosis, cancer registries marital
status of patients. Dummy variables were created for stages of cancer, age at diagnosis, study
groups and cancer registries. Had directed surgery and year of diagnosis were treated as
dichotomous variables. The assumptions of proportional hazard were tested by using the log
minus log graphic method for each prognostic factors [2l. We had intended to use the
backward elimination approach (with P-value=0.20) to build the model, but there were no
variables which qualified to be eliminated from the model because they all had significant

P-values.
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CHAPTER 4. RESULTS

4.1 Accuracy of population count estimation:

Population counts for white Americans can be obtained from two sources. One
method is from SEER population files in the CD-ROM. Another is through the on-line data
extraction system (JPUMS). The population counts of total whites and all races in San
Francisco, from 1970 to 1990 were compared between the two sources to estimate the
accuracy of the on-line data extraction method. Table 4.0 shows the comparison of the
population counts between the two methods. Using SEER as the reference, we calculated the
percentage coverage from [PUMS by using the formula: 100- ABS{(A-B)/B*100} to
measure the precision of the population counts. They are all greater than 98.6%. Therefore,

the method we used to extract population counts for three study groups has acceptable

validity.
Table 4.0 The precision of the population counts.
Year All Races White
SEER IPUMS %* SEER IPUMS Y%*
1970 | 3111229 | 3105774 99.8 2586353 | 2576063 99.6
1975 | 3158336 | 3203027 98.6 2530869 | 2550617 99.2
1980 | 3257524 | 3256642 99.9 2501330 | 2479348 99.1
1985 | 3479469 | 3494347 99.6 2569679 | 2587690 99.3
1990 | 3690431 | 3696394 99.8 2613768 | 2651480 98.6

Footnotes: %* Calculation formula = 100-ABS{(A-B)/B*100}.
A: represent total population counts from IPUMS,

B: represent total population counts from SEER CD-ROM.
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4.2 Missing birthplace for cancer cases in SEER data:

Table 4.1 shows the age and sex distribution of cancer cases with unknown birthplace
in both white Americans and Chinese immigrants in SEER between 1973-92. For males, the
percentage of cancer cases with unknown birthplace increased with age up to group 70+. The
high percentage in the very young group is due to the youngest group including more years
of age than other age groups. For white females, the percentage of cancer cases with
unknown birthplace increased with age, but it is not as obvious as in white males. The
percentage of cancer cases with unknown birthplace is similar in each age group (except <40
group) in female Chinese. Overall the differences of percentages of cancer cases with
unknown birthplace in each age and sex vary little between white and Chinese in SEER data.
However, the total percentages of cancer cases with unknown birthplace in white American
patients is 22.9% and 18.1% in Chinese patients (see table 3.1 and Appendix B for the

calculations to obtain the adjusted cases for incidence analysis).

Table 4.1 Cancer cases with unknown birthplace by age and sex, SEER, 1973-92.

Races Chinese! White 2

Sex Male Female Male Female

Age Number %| Number %} Number %| Number %
<40 81 11 288 25 2845 13 8827 24
40-49 67 9 218 19 1926 9 5187 14
50-59 139 19 234 20 3550 16 6336 17
60-69 213 29 217 19 6266 28 7887 21
70+ 244 33 211 18 7791 35 8693 24
Total 744 100 1168 100] 22378 100} 36930 100

Footnotes: 1. Cancer patients who has race of Chinese in SEER program.

2. Cancer patients who has race of white in SEER program.
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4.3 Age and sex distribution of three study groups in San Francisco, 1975-90.

Tables 4.2-4.4 show the age and sex distribution for US born white Americans and
the first and second generation Chinese immigrants in San Francisco, 1975-1990. From the
population counts, we see that the second generation Chinese immigrant group is the
youngest population among the three study groups. As we know, most of first generation
immigrants went abroad as adults. For US born white Americans, the population size was
quite stable. However, the size of first generation Chinese immigrants increased very fast:
the population in 1990 was almost 3 times the population in 1975. The second generation
Chinese immigrants also increased but not as fast as for the first generation Chinese
immigrants. The overall person years from 1973-92 for each study group were estimated
from population counts for 1975, 1980, 1985 and 1990 multiplied by five. There were an
estimated 21,655,220 and 22,516,440 person years follow-up in the male and female US born
white Americans. Person years for the first generation Chinese immigrants were 924,270 for
males and 914,995 for females. For the second generation Chinese immigrants, the estimated

person years were 612,430 for males and 598,170 for females.

4.4 Age and sex distribution of all cancer cases for the three study groups in San

Francisco, 1973-92:

Tables 4.5-4.7 show the age and sex distribution of all cancer cases in 1973-77, 1978-

82, 1983-87 and 1988-92 for US born white Americans, the first and second generation
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Chinese immigrants. A total of 98,464 male and 116,282 female cancer cases (including all
sites except [CD9-173) were diagnosed in US born white Americans from 1973-92 by SEER
San Francisco Registry. During the same time period, cancer was found in 4,171 male and
3,854 female first generation Chinese immigrants and in 840 male and 1,064 female second
generation Chinese immigrants in the SEER San Francisco Registry. The age distributions
of cancer patients within each study groups were stable among different study periods. But
there were more young cases in the second generation Chinese immigrants and fewer young
cases in the first generation Chinese immigrants. The higher proportion of young cases in the
second generation than in the first generation Chinese immigrants may be caused by higher

percentage of young people in second generation Chinese immigrants.

4.5 Age, sex and time period-specific cancer incidence rates:

4.5.1 Age, sex and time period-specific crude incidence rates in three study groups:

Tables 4.8-4.10 show the age, sex and time period-specific incidence rates for the US
born white Americans and first and second generation Chinese immigrants in San Francisco
between 1973-1992. In each study group and individual study period, the incidence rates of
all cancer sites combined increase as age increases. In the US born white Americans, the
incidence rates for most age groups and all ages combined have increased between 1973-77
and 1988-92 especially for males under age 40. But there were no obvious trends for the male
and female groups of the first generation Chinese immigrants. For the second generation

Chinese immigrants, there was a trend for incidence to increase in males but not in females.
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Table 4.8 The age, sex and time period-specific incidence rates per 100,000 person-

years of all cancer combined for US born white Americans in San Francisco, SEER,

1973-77, 1978-82, 1983-87 and 1988-92.

Age 1973-77 1978-82 1983-87 1988-92 Total®
Male
<40 39.48 39.97 87.77 113.76 69.67
40-49 220.11 1909 250.19 331.75 255.62
50-59 666.51 618.32 686.97 654.26 655.99
60-69 1782.47 1558.80 1869.71 1833.55 1760.32
70+ 282595 3001.88 3494 .44 3457.16 3234.15
Total' 376.89 3894 502.45 547.89 454.69
Female
<40 135.40 112.94 112.67 110.60 118.19
40-49 520.98 471.51 425.38 385.85 445.18
50-59 992.49 755.92 847.59 780.21 848.69
60-69 1470.11 1309.18 1626.78 1383.33 1446.36
70+ 1726.71 172539 2142.02 2024.12 1922.07
Total? 498.58 466.21 562.98 538.51 516.43
Footnotes:

1. The crude rates for all ages in males;

2. The crude rates for all ages in females;
3. The crude rates by age and sex for all study periods (form 1973 to 1992).
4. The cancer cases include all cancers combined with ICD9 code 140-208,
excludes site [CD9-173.
5. The rates represented the average rates per year for each time period.
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Table 4.9 The age, sex and time period-specific incidence rates per 100,000 person-

years of all cancer combined for first generation Chinese immigrants in San

Francisco, SEER, 1973-77, 1978-82, 1983-87 and 1988-92.

Age 1973-77 1978-82 1983-87 1988-92 Total®
Male
<40 52.75 30.20 36.15 48.62 41.28
40-49 246.49 160.07 200.26 189.9 194.08
50-59 548.98 428.88 533.17 568.17 522.87
60-69 1068.84 1400.45 1180.22 994.65 1117.79
70+ 2085.89 2002.22 2373.37 2147.87 2171.40
Total! 494.22 374.59 479.24 465.97 451.28
Female
<40 90.17 111.70 77.07 88.69 90.30
40-49 492.73 265.90 295.25 379.81 344.70
50-59 551.72 496.81 521.69 411.43 480.12
60-69 79524 840.42 756.91 658.14 735.87
70+ 1217.84 1737.85 1583.72 1728.70 1623.94
Total? 422.35 428.40 421.32 434.35 421.20
Footnotes: 1. The crude rates for all ages in males;

2. The crude rates for all ages in females;
3. The crude rates by age and sex for all study periods (form 1973 to 1992).
4. The cancer cases include all cancers combined with ICD9 code 140-208,
excludes site ICD9-173.
5. The rates represented the average rates per year for each time period.
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Table 4.10 The age, sex and time period-specific incidence rates per 100,000 person

years of all cancer combined for second generation Chinese immigrants in San

Francisco, SEER, 1973-77, 1978-82, 1983-87 and 1988-92.

Age 1973-77 1978-82 1983-87 1988-92 Total®
Male

<40 20.34 29.92 22.44 25.02 24.36
40-49 91.21 95.74 118.91 100.33 102.01
50-59 316.69 361.90 524.06 395.60 400.97
60-69 576.73 550.92 809.25 1255.38 845.89

70+ 1870.05 3612.04 2780.27 1873.77 2303.87
Total' 113.72 128.97 149.13 144.56 137.16
Female

<40 51.14 46.36 53.92 52.42 51.24
40-49 294.40 207.22 187.07 186.18 215.75
50-59 859.48 469.97 604.77 626.37 618.56
60-69 915.49 855.32 1047.96 1407.53 1074.67

70+ 1739.13 2533.33 1628.50 1153.85 1484.45
Total® 183.53 153.90 169.16 178.65 177.88

Footnote:s': 1. The crude rates for all ages in males;
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2. The crude rates for all ages in females;
3. The crude rates by age and sex for all study periods (form 1973 to 1992).

4. The cancer cases include all cancers combined with ICD9 code berween 140-
208, excludes site ICD9-173.
5. The rates represented the average rates per year for each time period.




4.5.2 Age-Standardized cancer incidence rates:

Table 4.11 presents the world standard population used to calculate the age-

standardized incidence rates for each study period and study group ® .

Table 4.11 World Standard Population (100,000)

Age Population %o
<40 68000 68.0
40-49 12000 12.0
50-59 9000 9.0
60-69 7000 7.0
70+ 4000 4.0
Total 100000 100.0

Source: Cancer Incidence in Five Continents, Vol. V. IARC Scientific Publications No.88, 1987.

Table 4.12 shows the age standardized incidence rates (ASIRs) and 95% confidence
intervals (95% CI) for US born white Americans, the first and second generation Chinese
immigrants in four study periods for San Francisco between 1973-1992. Figures 4.1-4.2
show the same information in graphical format. After adjusting for the effects of the different
age distributions to overall rates of different study group, the ASIRs of all cancer sites were
compared among three study groups. Generally, US white male had the highest ASIRs for
all cancers (excluding ICD9-173) in each study period. The ASIRs for all cancer (excluding
ICD9-173) for first generation Chinese males were in the middle and close to ASIRs of the
second generation Chinese male in the iater three study periods. For females, US white
Americans also had the highest ASIRs for all cancer (excluding ICD9-173) in each study
period. The ASIR curves of the first and second generation Chinese immigrants were very

similar.
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Incidence(1/100,000)

Incidence(1/100,000)

Figure 4.1 Age_standardizied (world population) cancer incidence rates of all
cancers (excluding ICD9-173) for four study periods,
San Francisco, SEER, 1973-92(Male)
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Figure 4.2 Age_standardizied (world population) cancer incidence rates of all
cancers (excluding ICD9-173) for four study periods,
San Francisco, SEER, 1973-92(Female)
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4.6 Site-specific cancer incidence rates in three study groups:

4.6.1 Site-specific cancer cases in three study groups:

Tables 4.13-4.15 present the cancer cases for the selected cancer sites ( Chapter 3,
Section 3.0) by age and sex in three study groups for the entire 20 years (1973-92). Since the
numbers of cases for the selected cancer sites were small in second generation Chinese
immigrants, it was not possible to examine the selected cancer sites for each study period in

this group.
4.6.2 Site-specific cancer incidence rates for three study groups:

Table 4.16 shows the crude site-specific cancer incidence rates for the selected cancer
sites in three study groups for the entire 20 years (1973-92). The site-specific cancer
incidence rates are crude rates which are not adjusted for age. The proportion of old age

population could bias the overall crude incidence rate of particular study group.

4.6.3 Age-Standardized incidence rates of three study groups for selected cancer

sites:

Figure 4.3-4.4 and Table 4.17 shows the age-standardized incidence rates and their
standard errors & 95% confidence intervals of selected cancer sites in three study groups for
the entire 20 years in males and females. For males, the first generation Chinese immigrants

had the highest ASIRs for nasopharyngeal, stomach and liver cancer, while the US born
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Figure 4.3 Age standardized (world population) cancer incidence rates of
selected sites and 95% confidence intervals for three study groups in San
Francisco, SEER,1973-92 (Male)

Incldence (1/100,000)

Selected Cancer Sites
£ First generation Chinese {1 Second generation Chinese # US born white American

Figure 4.4 Age standardized (world population) cancei incidence rates of
selected sites and 95% confidence intervals for three study groups in San
Francisco, SEER, 1973-92 (Female)
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whites Americans had the lowest ASIRs of nasopharyngeal and liver cancer. In contrast, the
US born white Americans had the highest ASIRs of colon, lung and prostate cancer, whereas
the lowest ASIR of prostate cancer was in the first generation Chinese immigrants. The
ASIRs of nasopharyngeal, liver, and prostate cancer for the second generation Chinese
immigrants were in the middle-- the ASIR of prostate cancer for the second generation
Chinese immigrants was higher than that for the first generation Chinese immigrants and the
ASIRs of nasopharyngeal and liver cancer for the second generation Chinese immigrants
were higher than that for the US born white Americans. For females, the first generation
Chinese immigrants had the highest ASIR for nasopharyngeal cancer, and the US born white
Americans had the lowest ASIR for nasopharyngeal cancer. In contrast, the US born white
Americans had the highest ASIRs for breast and lung cancers, whereas the lowest ASIR for
breast cancer was in the first generation Chinese immigrants. The ASIR of breast cancer in
the second generation Chinese immigrants was higher than that in first generation Chinese
immigrants and the ASIR for nasopharyngeal cancer in the second generation Chinese
immigrants was higher than that in the US born white Americans. There were no difference

in the ASIRs of esophagus and rectal cancers among three study groups in males or females.

Within each study group, there were some differences between males and females.
For US born white Americans, the ASIRs of nasopharyngeal, esophagus, stomach, colon,
rectum, liver, and lung cancers were higher in males than in females. However, the all cancer
(excluding ICD9-173) ASIR was not different between males and females in the US born

white Americans. There was the same pattern in the first generation Chinese immigrants as
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in the US born white Americans — the ASIRs of nasopharyngeal, esophagus, stomach, colon,
rectum, liver, and lung cancers were higher in males than in females. The all cancer
(excluding ICD9-173) ASIR was not different between male and female first generation
Chinese immigrants. For the second generation Chinese immigrants, the ASIRs of
nasopharyngeal, esophagus, liver, and lung cancers were higher in males than in females. The
all cancer (excluding ICD9-173) ASIR was higher in females than in males in the second

generation Chinese immigrants.

4.7 Age Standardized Incidence Rate Ratios (ASIRR):

Table 4.18 presents the relative risks of cancer in the first and second generation
Chinese immigrants and US born white Americans for selected cancer sites during 1973-92
time periods. Three comparisons were made between the first generation Chinese immigrants
and US born white Americans, the second generation Chinese immigrants and US born white

Americans and between the first and second generation Chinese immigrants.

4.7.1 First generation Chinese immigrants vs US born white Americans:

The ASIRRs of nasopharyngeal, esophagus, stomach and liver cancers were
significantly greater than ‘1’ in males. Meanwhile, the ASIRRs of colon, rectum, lung,

prostate and all cancers (excluding ICD9-173) were significantly less than ‘1’ in males. For

61



9

[ 3pnjout 10U pip [padaiu 2oUdPLU0D %G 6 143] §O'0=D I 4 210UI00,

€l L6'0 SO'T | «890 { 790 §9'0 | «0L0 | 990 890 (£L1 100dxg‘80Z-0¥1)'SANS[IY
«160 | 890 6L'0 | »9L0 | €90 690 | «LS0 | 150 50 (yL1) Jsealq
6¢'[ 06'0 Tl | osTto | €50 290 | «¥L0 | ¥9°0 69'0 (291) dun
b1'T ¥8'0 el «£V'8 19'] 69'C | «8¥L | STE £6'y (ss1) 19A17]
65'1 SL'0 80'1 1zl $9'0 88°0 i 18°0 560 (bS1)  wnjpooy
00'] 00'l 00'1 €0'1 89°0 ¥8'0 | x£6'0 | 9L°0 ¥8'0 (gs1) uojo)
«€0'E | 1€ 66'1 081 $9'0 80'1 | «8LT | 9971 S1'T (1s1)  yorwolg
sTT | 820 080 LE'1 £€°0 L90 | «€L0 | 8€0 £5°0 (01) sngeydosg
«6L'8 | £€9°€ §9'S | «I8'ST | 8L1 LL9 | sSt'SL | LE6l | €T8¢ (Ly1) xuhkieydoseN
EIEIVER|
f1€7 | €Ul T | «850 | TS0 550 L0 99°0 890 (L1 103dxq‘80Z-0p1) ‘sos||Y
«86'0 | 650 9L'0 | +8¥°0 | LEO o | «¥€0 | 0€0 7€'0 (s81)  oeisoid
«LS'1 SI'l ve'l «79°0 1570 LS0 +28°0 £L°0 LLO (z91) Bung
«6V'T | €51 S6'T | #b9'L £9'C 8’y | «8€11 | 1L9 L8 (ss1) 10A1]
74| 69°0 76'0 81'l 0L'0 160 | %560 | €L°0 £8°0 (bs1)  wmoay
6v'1 $6°0 61' | #2780 | LSO 890 | «680 | ¥LO 18°0 (gs1) uojo)
«66T | ET1 1L 61'l 190 68'0 | «CL'1 | TTI Sp'l (1s1)  yoewoig
LE'l 50 98'0 9¢'Z £6'0 8v'1 | #2791 101 82’1 (os1)  sn3eydosyg
O6€ | vz | 68T | szer| o06€ | Tse | «Zlvh | TULL | 8YLT (Lp1) xukeydoseN
e
10 %56 [ WAISV 10 %56 [ WISV 1D %S6 | WAISY (6QDD) sous

PUODIS SA UOKLIAUDT ISIL] [ SA SSUIYD UOHRISUSSE pUoddG|  asauly) UoKeIaUas ISI1

T6-SL6T¢ WAAS ‘SIS 122UBD PAjIINIs 10)
SUBILIOWY JIYA UI0Q §[) PUE SHURISIWUIT ISIUIY) UOILIIUIT PUOIIS PUE ISALY IY) UY JIIUED JO SYSLI JANE[L Y[, T'F AIqE.L



females, the ASIRRs of nasopharyngeal, stomach and liver cancers were significantly greater
than ¢1” and the ASIRRs of esophagus, colon, lung, breast and all cancers (excluding ICD9-

173) were significantly less than ‘1°.

4.7.2 Second generation Chinese immigrants vs US born white Americans:

The ASIRRS of nasopharyngeal and liver cancers were significantly greater than “1’
in males. Meanwhile, the ASIRRSs of colon, lung, prostate and all cancers (excluding ICD9-
173) were significantly less than ‘1’ in males. For females, the ASIRRs of nasopharyngeal
and liver cancers were significantly greater than ‘1> and the ASIRRs of lung, breast and all

cancers (excluding ICD9-173) were significantly less than “1°.

4.7.3 First generation Chinese immigrants vs second generation Chinese

immigrants:

The ASIRRs of nasopharyngeal, stomach, liver and overall cancers were significantly
greater than ¢1° in males. Only the ASIRRs of prostate cancer were significantly less than ‘1’
in males. For females, the ASIRRs of nasopharyngeal and liver cancers were significantly

greater than ‘1° and the ASIRRs of breast were significantly less than ‘1°.

4.7.4 Summary:

The results from this project show some interesting findings. First, the incidence
rates for second generation Chinese immigrants were intermediate between the rates for first

generation Chinese immigrants and for US born white Americans in many selected cancer
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sites. In males, the second generation Chinese males had a higher risk of developing
nasopharyngeal and liver cancers than the US born white males, but a lower risk than first
generation Chinese males. On the other hand, the second generation Chinese males had a
higher risk of developing prostate cancers than the first generation Chinese males, but a
lower risk than US born white males. In females, the second generation Chinese females had
a greater chance of developing nasopharyngeal cancer than US born white females, but a
lower chance of developing this cancer than the first generation Chinese females. However,
the second generation Chinese females had a greater chance of developing breast cancer than
the first generation Chinese females, but a lower chance of developing this cancer than US
born white females. Second, there are big differences in the relative risks for developing
specific cancers between Chinese immigrants and US born white Americans. In males, both
first and second generation Chinese male immigrants had a higher chance of developing
nasopharyngeal and liver cancers and a lower chance of developing colon, lung and prostate
cancers than that of US born white males. Similarly, first and second generation Chinese
female immigrants had a higher chance of developing nasopharyngeal and liver cancers.and
a lower chance of developing lung and breast cancers than that of US born white females.
Third, there were more differences in terms of developing specific cancers between US born
white Americans and first generation Chinese immigrants than between US born white
Americans vs second generation Chinese immigrants. The relative risks of almost all selected
cancers in males and females were significantly different between first generation Chinese

immigrants and US born white Americans.
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4.8. Survival Analysis in the three study groups:

4.8.1 Comparisons of distribution by prognestic factors for selected cancer sites

among three study groups:

In order to examine the possible prognostic factors for cancer survival, Tables 4.19-
4.22 compare some characteristics of cancer patients among the three study groups ( gender,
age at diagnosis, stage at diagnosis, year of diagnosis, whether had directed surgery, from

which SEER registry the patients were diagnosed and marital status at diagnosis).

During the study period 1973-1992, 115,632 female breast cancer cases, 85,553
prostate cancer cases, 114,567 colon & rectum cancer cases, and 132,648 lung cancer cases

were identified from the entire SEER registry for members of the three study groups.

The majority of female breast or prostate cancer patients were diagnosed at the
localized and regional stages (91% and 80% respectively). Colon or rectum cancer patients
were somewhat less commonly diagnosed at the localized and regional stages (75%), while
only 51% of lung cancer patients were diagnosed at the localized and regional stages.
Patients with breast, colon or rectum cancer often had directed surgery during their first
course of therapy (above 90%). About 68% of prostate and 27% of lung cancer patients had
directed surgery during their first course of therapy. People diagnosed with breast cancer
were younger than other cancer patients, whereas prostate cancer patients were older than
other cancer patients. About 59.5% of the prostate cancer patients were diagnosed between

1983-1992, while 40.5% of the prostate patients were diagnosed between 1973-1982.
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Table 4.19 Distribution of prognostic factors in female breast cancer cases for three

study groups, SEER, 1973-92.

Breast Cancer Second generation | First generation | US born white{ Total'
Chinese Chinese

Number of cases 543 618 114471 115632
Age at diagnosis

D-44 16.2% 23.8% 12.6% 12.6%
15-64 492% 41.6% 41.8% 41.8%
h5-74 21.5% 21.0% 24.3% 24.2%
>74 13.1% 13.6% 21.4% 21.3%
Statistical Test X*= 112.9 df=6 P<(0.05

Stage at diagnosis

[ ocalized 60.0% 55.5% 51.0% 51.0%
Regional 33.9% 37.2% 40.4% 40.4%
Distant 6.1% 7.3% 8.6% 8.6%
Statistical Test X*=23.6 df=4 P<0.05

Year of diagnosis

1973-1982 42.2% 343% 48.3% 48.2%
1983-1992 57.8% 65.7% 51.7% 51.8%
Statistical Test X*=56.3 df=2 P<0.05

Directed Surgery

No directed surgery 5.5% 7.1% 5.7% 5.7%
PDirected surgery 94.5% 92.9% 94.3% 94.3%
Statistical Test [X*=2.4 df=2 P=0.30

SEER Registries

San Francisco-Oakland 35.2% 77.5% 15.8% 16.2%
Connecticut 0.6% 1.9% 22.0% 21.8%
Metropolitan Detroit 0.4% 2.1% 14.4% 14.3%
Hawaii 62.2% 11.0% 1.5% 1.8%
Jowa 0.0% 0.2% 14.9% 14.8%
New Mexico 0.2% 0.3% 5.0% 5.0%
Seattle(Puget Sound) 1.3% 6.1% 15.3% 15.2%
[Jtah 0.0% 0.5% 4.2% 4.1%
Metropolitan Atlanta 0.2% 0.3% 6.9% 6.8%
Statistical Test X*=13447.3 df=16 P<0.05

Marital Status

Single 14.2% 6.1% 8.3% 8.3%
Married 61.1% 64.4% 56.5% 56.6%
Separated/divorced/widowed 24.3% 26.9% 33.3% 33.2%
[Unknown 0.4% 2.6% 1.9% 1.9%

tatistical Test >=63.8 df=6 P<0.05

Footnote: 1. Total includes cancer cases for all three study groups.
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Table 4.20 Distribution of prognostic factors in prostate cancer cases for each study
groups, SEER, 1973-92.

Prostate Cancer Second generation |First generation | US born white Total !
Chinese Chinese

Number of cases 345 364 84844 85553

Age at diagnosis

D-44 0% 0% 0.1% 0.1%

15-64 13.0% 9.1% 19.2% 19.1%

H5-74 48.1% 35.7% 41.4% 41.4%

>74 38.8% 55.2% 39.3% 39.4%

Statistical Test X*=57.0 df=6 P<0.05

Stage at diagnosis

[Localized 59.7% 54.1% 63.2% 63.2%

Regional 17.7% 23.9% 17.2% 17.2%

Distant 22.6% 22.0% 19.6% 19.6%

Statistical Test X*=17.6 df=4 P<0.05

Y ear of diagnosis

1973-1982 27.0% 28.3% 40.6% 40.5%

1983-1992 73.0% 71.7% 59.4% 59.5%

Statistical Test X*=48.9 df=2 P<0.05

Directed Surgery

No directed surgery 40.3% 28.8% 31.7% 31.7%

Directed surgery 59.7% 71.2% 68.3% 68.3%

Statistical Test X*=13.1 df=2 P<0.05

SEER Registries

San Francisco-Oakland 19.4% 78.0% 13.2% 13.5%

Connecticut 0.6% 0.5% 15.5% 15.4%

Metropolitan Detroit 0.0% 0.8% 12.5% 12.4%

Hawaii 77.1% 13.2% 1.6% 2.0%

[owa 0.0% 03% 18.8% 18.7%

New Mexico 0.3% 0.0% 7.5% 7.5%

Seattle(Puget Sound) 2.0% 5.5% 18.3% 18.2%

[Jtah 0.3% 0.3% 6.7% 6.7%

Metropolitan Atlaata 0.3% 1.4% 5.8% 5.7%

Statistical Test X*=11922.1 df=16 P<0.05

Marital Status

Single 8.7% 3.6% 5.7% 5.7%

Married 77.4% 78.0% 75.8% 75.8%

Separated/divorced/widowed 13.3% 14.8% 16.0% 16.0%

[Unknown 0.6% 3.6% 2.5% 2.5%
tatistical Test =172 df=4 P<0.05

Footnote: 1.Total includes cancer cases for all three study groups.
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Table 4.21 Distribution of prognostic factors in colon and re

each study groups, SEER, 1973-92.

ctum cancer cases for

Colon &Rectum Cancer Second generation | First generation US born white | Total'
Chinese Chinese

Number of cases 561 1025 112981 114567

Sex

Male 57.2% 56.5% 50.7% 50.7%

Female 42.8% 43.5% 49.3% 49.3%

Ktatistical Test X*=23.2 df=1 P<0.05

Age at diagnosis

D-44 4.1% 4.4% 2.9% 3.0%

15-64 30.8% 27.0% 29.5% 29.5%

(S5-74 34.8% 322% 32.7% 32.8%

>74 30.3% 36.4% 34.8% 34.8%

Statisticall Test X*=17.0 df=6 P<0.05

Stage at Diagnosis

| ocalized 39.8% 34.1% 34.2% 343%

Regional 39.8% 43.6% 40.8% 40.8%

Distant 20.5% 22.2% 25.0% 24.9%

Statistical Test X*=14.7 df=4 P<0.05

Year of diagnosis

1973-1982 42.6% 353% 48.5% 48.3%

1983-1992 57.4% 64.7% 51.5% 51.7%

Statistical Test X*=78.1 df=2 P<0.05

Directed Surgery

No directed surgery 6.6% 9.4% 9.9% 9.9%

Directed surgery 93.4% 90.6% 90.1% 90.1%

Statistical Test X*=7.0 df=2 P<0.05

SEER Registries

San Francisco-Oakland 29.6% 78.9% 13.7% 14.3%

Connecticut 0.4% 0.9% 22.2% 21.9%

Metropolitan Detroit 0.2% 2.9% 15.4% 15.2%

Hawaii 68.1% 10.5% 1.2% 1.6%

[owa 0.0% 0.3% 20.3% 20.0%

New Mexico 0.4% 0.2% 4.6% 4.6%

Seattle(Puget Sound) 1.1% 6.3% 13.4% 13.2%

[Jtah 0.2% 0.7% 4.0% 3.9%

Metropolitan Atlanta 0.2% 0.2% 5.2% 5.1%

Statistical Test X*=19948.3 df=16 P<0.05

Marital Status

Single 11.2% 4.6% 7.6% 7.6%

Married 60.6% 69.4% 59.7% 59.8%

Separated/divorced/widowed 26.9% 23.6% 30.6% 30.6%

[Jnknown 1.2% 2.4% 2.1% 2.1%
tatistical Test 2=59.2 df=6 P<0.05

Footnote- 1.Total includes cancer cases for all three study groups.
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Table 4.22 Distribution of prognostic factors in lung cancer cases for each study

groups, SEER, 1973-92.

Lung Cancer Second generation | First generation | US born white Total *
Chinese Chinese
Number of cases 467 1221 130960 132648
SEX
Male 63.6% 64.7% 66.8% 66.8%
Female 36.4% 353% 33.2% 33.2%
Statistical Test X*=4.6 df=2 P=0.10
Age at diagnosis
D-44 4.3% 2.9% 3.1% 3.1%
45-64 40.9% 32.7% 44.2% 44.1%
5-74 34.5% 36.5% 35.2% 352%
>74 20.3% 27.9% 17.5% 17.6%
Statistical Test X=116.9 df=6 P<0.05
Stage at diagnosis
[ocalized 18.8% 17.9% 19.8% 19.7%
Regional 32.3% 28.3% 31.4% 31.4%
Distant 48.8% 53.7% 48.8% 48.8%
Statistical Test X*=12.1 df=4 P<0.05
Year of diagnosis
1973-1982 45.2% 37.5% 44.2% 44.1%
1983-1992 54.8% 62.5% 55.8% 55.9%
Statistical Test X*=21.9 df=2 P<0.05
Directed Surgery
No directed surgery 64.7% 79.0% 73.3% 73.3%
Directed surgery 35.3% 21.0% 26.7% 26.7%
Statistical Test X*=37.7 df=2 P<0.05
SEER Registries
San Francisco-Oakland 35.3% 81.7% 14.2% 14.9%
Connecticut 0.2% 1.0% 18.7% 18.5%
Metropolitan Detroit 0.4% 1.6% 19.2% 19.0%
Hawaii 61.7% 7.5% 1.4% 1.6%
[owa 0.0% 0.1% 17.9% 17.6%
New Mexico 0.4% 0.4% 5.2% 5.1%
Keattle(Puget Sound) 1.9% 6.3% 13.8% 13.7%
[Utah 0.0% 0.5% 2.8% 2.7%
Metropolitan Atlanta 0.0% 1.0% 6.9% 6.8%
Statistical Test X>=15601.5 df=16 P<0.05
Marital Status
Single 11.6% 43% 6.4% 6.4%
Married 66.4% 68.1% 66.0% 66.0%
Separated/divorced/widowed 20.3% 25.3% 25.6% 25.5%
[Unknown 1.7% 2.3% 2.0% 2.0%
tatistical Test =338 df=6 P<0.05

Footnote- 1. Total includes cancer cases for all three study groups.
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In contrast to the prostate cancer patients, about 50% of the other cancer patients were
diagnosed in each period. San Francisco-Oakland, Connecticut state, Metropolitan Detroit,
Iowa, and Seattle(Puget Sound) cancer registries included about 12% to 22% patients of each
kind of cancer. Othé\r—"cancer registries included less than 10% patients of each kind of

cancer.

Comparisons of the difference among the three study groups within each cancer site
are as follows. First, the first generation Chinese breast cancer patients have a higher
percentage diagnosed before age 45 (24%) than the other study groups (12-16%). The second
generation Chinese immigrants have a higher percentage of localized stage breast cancer at
diagnosis (60%) than other study groups (51-56%). About 78% first generation Chinese
female breast cancer patients came from San Francisco-Oakland registry, while 62% second
generation Chinese female breast cancer patients came from Hawaii registry. Second
generation Chinese female breast cancer patients had a slightly higher percentage of single
marital status (14.2%) than other two study groups (6.1% and 8.3%) (Table 4.19). Second,
the first generation Chinese prostate cancer patients have a higher percentage diagnosed after
age 74 (55%) than the other study groups (38-39%). The second generation Chinese prostate
cancer patients have slightly higher percentage of not having directed surgery during the first
course of therapy (40%) than other study groups (29-32%). Both Chinese immigrant groups
had higher proportion of prostate cancer patients (73% and 72%) diagnosed between 1983-92
compared to US born white Americans (59%). 78% of first generation Chinese prostate

cancer patients came from San Francisco-Oakland registry, while 77% second generation
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Chinese prostate cancer patients came from Hawaii registry (Table 4.20). Third, the second
generation Chinese immigrants have a higher percentage of localized stage colon & rectum
cancer at diagnosis (40%) than other study groups (34-34%), and they also have a higher
percentage of having directed surgery during the first course of therapy (93%) than other
study groups (90-91%). 79% of first generation Chinese colon & rectum cancer patients
came from San Francisco-Oakland registry, while 68% second generation Chinese colon &
rectum cancer patients came from Hawaii registry (Table 4.21). Fourth, the second
generation Chinese lung cancer patients have a higher percentage diagnosed before age
45(4.3%) than other study groups (2.9-3.1%), and they also have a higher percentage having
directed surgery during the first course of therapy (35%) than other study groups (21-27%).
82% of first generation Chinese lung cancer patients came from San Francisco-Oakland
registry, while 62% second generation Chinese lung cancer patients came from Hawaii
registry (Table 4.22). US born white cancer patients came from each SEER registry and the
proportions of cases were related to the size of population, which each SEER registry

covered.

4.8.2 Comparisons of observed, relative, and cause-specific survival rates for

selected cancer sites within each study group:

To compare the difference among the observed, relative, and cause-specific survival
rates, three survival rates were computed and compared within the same study group for the
same selected cancer site. Overall, the observed, relative, and cause-specific survival rates

for female breast cancer and prostate cancer are better than for male or female colon &
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rectum cancer. And the survival rates for male or female lung cancer patients ére the worst.
Stage at diagnosis was strongly associated with cancer survival. Patients diagnosed at
localized stage had the highest survival rates for each selected cancer, while patients
diagnosed at distant stage had the lowest survival rates. Figures 4.5-4.7 show the stage
effects for female breast cancer in three study groups by using cause specific survival rate.
The stage effects existed in each study group. The stage effects also were found by using
relative and observed survival rates and for each cancer. These similar analysis have been
done among each study group for each selected cancer site (the results and graphs not

included in thesis).

Figures 4.8-4.13 show the comparisons of three survival rates for the six selected
cancer sites in second generation Chinese immigrants. Figures 4.14-4.19 show the
comparisons of three survival rates for the six selected cancer sites in first generation
Chinese immigrants. Figure 4.20-4.25 show the same comparisons as above in the US born
white Americans . There are some quite similar findings among these figures. First, the
relative survival and cause specific survival rates are very close and they are better than
observed survival rate. Second, the differences between relative or cause specific survival
rate and observed survival rate are more obvious in prostate and breast cancer than lung
cancer. Third, the order of the three survival curves are consistent for each cancer site among
every study group (i.e., the cause specific survival curve at the top, the relative survival curve
in the middle and the observed survival curve at the bottom). Few overlaps of relative and

cause specific survival rates are found in first or second generation Chinese immigrants and
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Cumulative Cause Speclfic Survival Rates

Cumulative Cause Specific Survival Rates

Cumulative Cause Specific Survival Rates

Fig.4.5 Female breast cancer survival by stages in first generation
Chinese immigrants, SEER 1973-92
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Fig.4.6 Female breast cancer survival by stages in second
generation Chinese immigrants, SEER 1973-92
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Fig. 4.7 Female breast cancer survival by stage in US born white
Americans, SEER 1973-82
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Fig. 4.8 Comparison of three survival rates for female breast cancer
in second generation Chinese immigrants, SEER 1973-92
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Fig 4.9 Comparison of three survival rates for female colon &
rectum cancer in second generation Chinese immigrants, SEER
1973-92
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Fig 4.10 Comparison of three survival rates for femalie lung cancer
in second generation Chinese immigrants, SEER 1973-92
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Fig. 4.11 Comparison of three survival rates for prostate cancer in
second generaiton Chinese immigrants, SEER 1973-92

100%
90%
80%
70% -
60%
50%
40% A
30% 1
20%
10% 1
0% v — y

0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15

Length of follow-up (yrs)

Survival Rates

Fig. 4.12 Comparison of three survival rates for male colon &
rectum cancer in second generation Chinese immigrants, SEER
1973-92

100%
90% 1

n 0% \
2 T,
: o) e——
g 50% \-\. S S g ¢
S 40% 1
9 30% 4 T

20% 1 L S

10% 1

0%

e 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Length of follow-up (yrs})

Fig 4.13 Comparison of three survival rates for male lung cancerin
second generation Chinese immigrants, SEER 1973-92
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Fig 4.14 Comparison of three survival rates for female breast
cancer In first generation Chinese immigrants, SEER 1973-92
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Fig 4.15 Comparison of three survival rates for female colon &
rectum cancer in first generation Chinese immigrants, SEER 1973-
92
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Fig 4.16 Comparison of three survival rates for female lung cancer
in first generation Chinese immigrants, SEER 1973-92
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Fig 4.17 Comparison of three survival rates for prostate cancer in
first generation Chinese immigrants, SEER 1973-92
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Fig. 4.18 Comparison of three survival rates for male colon &
rectum cancer in first generation Chinese immigrants, SEER 1973-
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Fig 4.19 Comparison of three survival rates for male lung cancer in
firat generation Chinese immigrants, SEER 1973-92
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Fig 4.20 Comparison of three survival rates for female breast
cancer in US born white Americans, SEER 1873-92
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Fig 4.21 Comparison of three survival rates for female colon &
rectum cancer in US born white Americans, SEER 1973-92
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Fig 4.22 Comparison of three survival rates for female lung cancer
in US born white Americans, SEER 1973-92
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Fig 4.23 Comparison of three survival rates for prostate cancer in
US born white Americans, SEER 1973-92
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Fig. 4.24 Comparison of three survival rates for male colon &
rectum cancer in US born white Americans, SEER 1973-92
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Fig 4.25 Comparison of three survival rates for male lung cancer in
US born white Americans, SEER 1973-92
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then mainly after more than ten years of follow-up. Since these two groups have relatively
small population, especially after ten years of follow-up, the survival curves become

unstable.

Figures 4.26;4.28 show the comparisons among cause specific, relative and observed
survival rates of one selected cancer site in same study group and same diagnosis stage. The
biggest difference between cause specific or relative and observation is in localized stage.
At distant stage the survival rates become lower and the difference between cause specific
or relative and observed survival rates become smaller. The differences between the three
measures were largest when the proportion of deaths from other causes was large, for
example, in cancers with high survival (localized stage cancers or breast and prostate cancers

etc.), among older patients, and for longer follow up times.

4.8.3 Comparisons of cause-specific survival rates for selected cancer sites for the

three study groups:

The main propose of this study was to compare the survival pattern among three
study groups. First we compared the cause-specific, relative and observed survival rates of
each selected cancer site among the three study groups. For example, the cause-specific
survival, the relative survival and observed survival rates of female breast cancer were
compared separately among the three study groups ( Figures 4.29-4.31). There is a consistent
finding from these three figures: the second generation Chinese immigrants have better
survival for female breast cancer than the other study groups in all three kinds of survival

rates. Similar comparisons were done for prostate ( Figures 4.32-4.34), male colon & rectum
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Fig. 4.26 Comparison of three survival rates for female breast
cancer (localized stage) in US born white Americans, SEER 1973-92
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Fig. 4.27 Comparison of three survival rates for female breast
cancer (Regional stage) in US born white Americans, SEER 1973-92
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Fig 4.28 Comparison of three survival rates for female breast
cancer (Distant stage) in US born white Americans, SEER 1973-92
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Fig. 4.29 Female breast cancer specific survival rates
in three study groups, SEER 1973-92
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Fig. 4.30 Female breast cancer relative survival rates
in three study groups, SEER 1973-92
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Fig. 4.31 Female breast cancer observed survival rates
in three study groups, SEER 1973-92
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Cumuiative Cause Speciflc Survival Rates

Fig 4.32 Prostate cancer specific survival rates in three study groups,
SEER 1973-92
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4.33 Prostate cancer relative survival rates in three study
groups,
SEER 1973-92
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Fig 4.34 Prostate cancer observed survival rates in three study
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( Figures 4.35- 4.37), female colon & rectum ( Figures 4.38-4.40) , male lung (Figures 441,
-4.43) and female lung (Figures 4.44- 4.46) cancers. The second generation Chinese
immigrants have better survival for all three kinds of survival rates for prostate, male colon
& rectum and female lung cancers. For female colon & rectum cancer, the second generation
Chinese immigrants show higher relative and observed survival rates than other study
groups. But there are lots of overlaps of cause specific survival rates between first and second
generation Chinese immigrants. The three kinds of survival rates of male lung cancers for
three study groups are all very close and hard to distinguish from each other. These resuits
may be relevant to the higher percentage of localized stage at diagnosis in female breast,
colon & rectum and lung cancers among second generation Chinese immigrants. Also the
second generation Chinese immigrants had a higher pexcentage of having directed surgery
during the first course of therapy for female breast, colon & rectum and lung cancer.
Therefore, a Cox regression analysis was preformed to adjust to the effect of stage. The
differences between three measures were smallest when the proportion of deaths from other
causes was small, for example, in cancers with low survival (distant stage cancers and lung

cancer).

4.8.4 Cox analysis:

Multivariate survival analysis was conducted using a proportional hazard model
proposed by Cox. Independent variables in the Cox proportional hazards model included:
the three study groups, gender( expect for the breast and prostate cancer models), age at

diagnosis, stage at diagnosis, had or did not have direct surgery, cancer registry, marital
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Fig. 4.35 Male colon & rectum cancer specific survival rates
in three study groups, SEER 1973-92
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Fig. 4.36 Male colon & rectum cancer relative survival rates in three
study groups, SEER 1973-92
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Fig. 4.37 Male colon & rectum cancer observed survival rates
in three study groups, SEER 1973-92
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Fig. 4.38 Femaie colon & rectum cancer specific survival rates
in three study groups, SEER 1973-92
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Fig. 4.39 Female colon & rectum cancer relative survival rates
in three study groups, SEER 1973-92
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Fig. 4.40 Female colon & rectum cancer observed survival rates
in three study groups, SEER 1973-92
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Fig. 4.41 Male lung cancer specific survival rates
in three study groups, SEER 1973-92
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Fig. 4.42 Male fung cancer relative survival rates
in three study groups, SEER 1973-92
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Fig 4.43 Male lung cancer observed surviwval rates
in three study groups, SEER 1973-92
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Fig. 4.44 Female lung cancer specific survival rates
in three study groups, SEER 1973-92
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Fig. 4.45 Female lung cancer relative survival rates
in three study groups, SEER 1973-92
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Fig. 4.46 Female lung cancer observed survival rates
in three study groups, SEER 1973-92
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status and period of diagnosis. The regression analysis were conducted separately for the
different cancer sites: female breast cancer, prostate cancer, colon & rectum cancer and lung

cancer.

There were 114,804 female breast cancer, 84,679 prostate cancer, 56,507 male and
54,730 female colon & rectum cancer, and 82,983 male and 41,491 fémale lung cancer cases

available for multivariate survival analyses in each cancer site.

The reference group for stage was localized stage; second generation Chinese
immigrant was the reference group for study groups. The youngest age group (0-44 years old)
was treated as a reference group for other age groups. The survival rates for cancer patients
with directed surgery after cancer diagnosis were set as the baseline and were compared to
the survival rates for patients without directed surgery. The San Francisco-Oakland

Registries was the reference group for the comparison among nine SEER registries.

The assumptions of proportional hazard for each prognostic factor for each selected
cancer site were tested by using log(-log) graphical method . The parallel curves indicated
that the proportional hazard assumption for each prognostic factor being studied was satisfied

(The graphs were not included but available from the author on request).

Table 4.23-4.26 showed the results of multivariate survival analyses for each selected
cancer site. Generally speaking, being a second generation Chinese immigrant led to better
survival than being a US born white American in each cancer sites. After adjusting for all

prognostic factors, the second generation Chinese immigrants had better survival than the US
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Table 4.23 Multivariate survival analyses of patients with female breast cancer in

three study groups, SEER 1973-92.

Prognostic Factors Number Exp.(B) 95%CI
Sex
Male N/A N/A N/A N/A
Female 114804 N/A N/A N/A
Study groups
Second generation Chinese 542 1.00 - -
First generation Chinese 610 0.85 0.68 1.07
US born white 113652 0.86 0.73 1.03
Age at diagnosis
0-44 14582 1.00 - -
45-64 48177 0.87 0.85 0.90
65-74 27793 0.77 0.74 0.80
75+ 24252 0.80 0.77 0.83
Stage at diagnosis
Localized 58849 1.00
Regional 46552 2.99 2.92 3.06
Distant 9403 10.63 10.28 11.00
Treatment
Directed surgery 108775 1.00 - -
No directed surgery 6029 2.11 2.04 2.20
Year of diagnosis
1973-1982 55338 1.00 - -
1983-1992 59466 1.09 1.07 1.11
SEER registries
San Francisco-Oakland 18596 1.00 - -
Connecticut 25061 1.07 1.04 1.11
Metropolitan Detroit 16362 1.56 1.50 1.61
Hawaii 2129 0.64 0.57 0.71
Iowa 16893 1.57 1.51 1.63
New Mexico 5737 1.34 1.28 1.41
Seattle(Puget Sound) 17461 0.94 0.90 0.97
Utah 4729 1.56 1.48 1.64
Metropolitan Atlanta 7836 1.01 0.96 1.06
Marital Status
Single 9494 1.00 - -
Married 65162 091 0.88 0.95
Separated/Divorced/Widowed 38007 0.97 0.93 1.01
Unknown Status 2141 0.89 0.82 0.97
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Table 4.24 Multivariate survival analyses of patients with prostate cancer in three

study groups, SEER 1973-92.

Prognostic Factors Number Exp.(B) 95%CI
Sex .
Male 84679 N/A N/A N/A
Female N/A N/A N/A N/A
Study groups
Second generation Chinese 344 1.00 - -
First generation Chinese 360 1.24 0.90 1.71
US born white 83975 1.39 1.08 1.79
Age at diagnosis
0-44 103 1.00 - -
45-64 16306 0.76 0.58 1.01
65-74 35159 0.83 0.63 1.09
75+ 33111 1.07 0.81 1.42
Stage at diagnosis
Localized 53689 1.00 - -
Regional 14621 2.14 2.06 222
Distant 16369 7.26 7.05 7.47
Treatment
Directed surgery 58145 1.00 - -
No directed surgery 26534 1.29 1.25 1.32
Year of diagnosis
1973-1982 34200 1.00 - -
1983-1992 50479 0.90 0.87 0.92
SEER registries
San Francisco-Oakland 11423 1.00 - -
Connecticut 13045 1.10 1.05 1.15
Metropolitan Detroit 10475 1.41 1.34 1.48
Hawaii 1661 0.72 0.64 0.81
Iowa 15731 1.25 1.19 1.30
New Mexico 6335 1.13 1.06 1.20
Seattle(Puget Sound) 15500 0.75 0.71 0.79
Utah 5628 1.10 1.04 1.17
Metropolitan Atlanta - 4881 0.96 0.90 1.02
Marital Status
Single 4795 1.00 - -
Married 64340 0.86 0.81 0.90
Separated/Divorced/Widowed 13407 1.02 0.96 1.08
Unknown Status 2137 0.86 0.78 0.94
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Table 4.25 Multivariate survival analyses of patients with colon & rectum cancer in

three study groups, SEER 1973-92.

Prognostic Factor Number Exp.(B) 95%CI
Sex
Male 56507 1.00 - -
Female 54730 0.95 0.93 0.96
Study groups
Second generation Chinese 548 1.00 - -
First generation Chinese 999 1.01 0.86 1.20
US born white 109690 1.03 0.89 1.18
Age at diagnosis
0-44 3351 1.00 - -
45-64 33293 1.03 0.98 1.08
65-74 36576 1.06 1.01 1.12
75+ 38017 1.20 1.15 1.27
Stage at diagnosis
Localized 38593 1.00 - -
Regional 45788 3.15 3.07 3.23
Distant 26856 13.33 12.96 13.72
Treatment
Directed surgery 101474 1.00 - -
No directed surgery 9763 2.57 2.50 2.64
Year of diagnosis
1973-1982 53757 1.00 - -
1983-1992 57480 1.02 1.00 1.04
SEER registries
San Francisco-Oakland 15986 1.00 - -
Connecticut 24527 0.99 0.96 1.02
Metropolitan Detroit 16876 1.13 1.09 1.17
Hawaii 1846 0.83 0.77 091
[owa 22123 1.26 1.22 1.30
New Mexico 5037 1.30 1.24 1.36
Seattle(Puget Sound) 14781 0.90 0.87 0.93
Utah 4340 1.31 1.25 1.38
Metropolitan Atlanta 5721 0.89 0.85 0.93
Marital Status
Single 8355 1.00 - -
Married 66995 091 0.88 0.94
Separated/Divorced/Widowed 33607 0.96 0.92 0.99
Unknown Status 2280 0.87 0.81 0.94
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Table 4.26 Multivariate survival analyses of patients with lung cancer in three study

groups, SEER 1973-92.

Prognostic Factors Number Exp.(B) 95%CI
Sex
Male 82983 1.00 - -
Female 41491 0.85 0.84 0.86
Study groups
Second generation Chinese 450 1.00 - -
First generation Chinese 1169 1.03 0.91 1.17
US born white 122855 1.12 1.01 1.26
Age at diagnosis
0-44 3971 1.00 - -
45-64 56020 1.11 1.07 1.15
65-74 43687 1.28 1.23 132
75+ 20796 1.48 1.42 1.54
Stage at diagnosis
Localized 25373 1.00 - -
Regional 39965 1.74 1.70 1.77
Distant 59136 3.09 3.03 3.16
Treatment
Directed surgery 34741 1.00 - -
No directed surgery 89733 2.48 2.43 2.52
Year of diagnosis
1973-1982 54922 1.00 - -
1983-1992 69552 0.92 091 0.93
SEER registries
San Francisco-Oakland 18608 1.00 - -
Connecticut 23289 1.00 0.98 1.02
Metropolitan Detroit 23604 1.11 1.09 1.14
Hawaii 2067 0.95 0.90 1.00
Iowa 21743 1.1 1.08 1.12
New Mexico 6284 1.14 1.11 1.18
Seattle(Puget Sound) 17089 0.99 0.97 1.02
Utah 3293 1.12 1.08 1.17
Metropolitan Atlanta 8497 0.99 0.96 1.02
Marital Status
Single 7803 1.00 - -
Married 82952 0.93 091 0.96
Separated/Divorced/Widowed 31231 0.99 0.96 1.02
Unknown Status 2488 0.89 0.84 0.93
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born white Americans in prostate and lung cancers. There are no difference in survival
between the three study groups in female breast and colon & rectum cancers after adjusting
other risk factors. Table 4.27 presents the comparisons of relative risk for dying from
selected cancer between second generation Chinese immigrants and US born white
Americans, first generation Chinese immigrants and US born white Americans, and second
generation Chinese immigrants and first generation Chinese immigrants. These comparisons
were conducted after adjusting for other prognostic factors. The result indicated that the
second generation Chinese immigrants had better survival in prostate and lung cancers than
US born whites. The first generation Chinese immigrants had better survival in lung cancer
than US born white Americans. There are no difference in term of survival between first and

second generation Chinese immigrants.

A survival difference between genders was found in lung and colon & rectum
cancers. Male patients had a lower survival experience than female patients in these cancer
sites. Stage had a very strong effect on cancer survival for each selected cancer site. Patients
diagnosed at the localized stage had the best survival rates, wﬁile patients diagnosed at
distant stage had the worst survival rates. Age at diagnosis had some impact on survival in
some cancer. For example, female breast cancer patients in the youngest age group had the
poorest survival rates among all age groups. For colon & rectum and lung cancer patients,
survival was worse at older ages. There was no significant difference in survival rates among
age groups for prostate cancer. Patients having had cancer directed surgery had better

survival than patients who did not have cancer directed surgery for each selected cancer site.
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Patients diagnosed before 1983 year had different survival rates in some cancer sites. For
example, patients diagnosed in 1983-92 had better survival rates than those who diagnosed
in 1973-82 for prostate and lung cancer; 6n the other hand, patients diagnosed in the early
time period had better survival rates than those who diagnosed in later years for breast and
colon & rectum cancers. Among nine SEER registries, Hawaii and Seattle registries had
better survival rates than San Francisco-Oakland in most cancer sites, whereas other
registries either had higher survival rates or no significant difference comparing to San

Francisco-Oakland registry.
4.8.5 Summary:

There were some similarity in findings from survival analysis by using different
survival rates. Generally speaking, the second generation Chinese immigrants had a better
survival than US born whites in most selected cancer sites. Some of the explanations may
be attributed to the higher percentage of localized stage cancers were diagnosed among this
group, (e.g, the second generation Chinese immigrants had the highest percentage of
localized stage at diagnosed for female breast, colon & rectum and lung cancers). Moreover,
the percentage of people having directed surgery during the first course of therapy among
second generation Chinese immigrants was higher, (i.e. they had a higher percentage of
having directed surgery for colon & rectum and lung cancer). After adjusting for other
prognostic factors, the second generation Chinese immigrants had better survival in prostate
and lung cancers than US born whites. Besides the prognostic factors studied in this study,

there are other factors which had effects on survival of each study groups. For example,
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socioeconomic status and other clinical treatments information were not be available in this

study because of the limitations of SEER data.
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CHAPTER 5. DISCUSSION:

5.1 General:

In this study, the SEER data were used to compare cancer incidence and survival in
the three study groups (first and second generation Chinese immigrants and US born white
Americans). In general, second generation Chinese immigrants had incidence rates
intermediate between first generation Chinese immigrants and US born white Americans.
However, they retained high rates of nasopharynx and liver cancers in both males and

females.

This study is the one of the first to examine survival for cancer at selected sites in first
and second generation Chinese immigrants. The second generation Chinese immigrants had

better survival rates for most selected cancer sites than the other study groups.

5.1.1 Study design of this study:

The studies of cancer incidence and survival pattern in the offspring of migrants are
concerned with the concept of time as a measure of dose of environmental factors in disease
causation. The offspring of migrants are, of course, exposed to the environment of the host
country throughout their entire life (although they may retain some of the lifestyle of their
parents). Study of their cancer incidence and survival patterns in relation to those in the first
generation, in their country of origin, and in the local born, provides additional information
on the relative importance of environmental and genetic factors in etiology. This study took

advantage of SEER data, which collects information on the demographic characteristics of
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the patient (including place of birth and race/ethnicity), anatomic site of the malignancy,
histologic cell type, extent (stage) of the disease at time of diagnosis, treatment, and follow-
up, including survival status and cause of death. The combination of ethnicity and birthplace
was used to separate first generation and second generation Chinese immigrants and to define
the US born white Americans. Comparisons of incidence and survival rates were conducted
among first generation Chinese immigrants, second generation Chinese immigrants and US

born white Americans.

This study did not compare the incidence and survival rate of Chinese migrants to the

rates of population in China (country of origin)for the following reasons:

First, it is well known that the rates of many cancers vary greatly among different
geographic areas of China. Reviewing the history of Chinese migrating to the United States,
we knew that from 1850s to 1882, Chinese immigrants mainly were from the Guangdong
area in southern China and immigrated to the United States as laborers. After a prohibition
period, limited numbers of Chinese were again permitted to enter the United States in 1943
and since 1968, larger numbers of Chinese came primarily from the educated classes outside
mainland China. Since 1980, larger numbers of Chinese came from mainland China.
Therefore, Chinese immigrants in the United States come from very different geographic area
of China. Because no rates are available for each different geographic areas of China,
(especially for Guangdong province) and no birthplace information was recorded at
provincial level for Chinese immigrants, the comparison of rates between immigrants and

their country of origin must be interpreted with caution. B°..
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Second, no national cancer incidence information is available for China ®Sl. However,
some cancer incidence rates for parts of the Chinese population in China are available, (i.e.
from Shanghai, Tianjin and Qidong — three big cities in mainland China) ®7). There are also
no truly national cancer incidence rates for the United States. The SEER registries only cover
nine geographic areas in United States. There are many environmental and socioeconomic
difference between individual cities of the two countries. We would not be able to determine
whether the difference in cancer incidence between Chinese migrants in the United States
and Chinese in China was due to the physical environment or to socioeconomic effects.
Moreover, survival rates for the Chinese population in China is not available. There are no

internationally comparable data for survival between China and the United States.

Third, although in the past few years, special efforts have been made to improve
international comparability among cancer registries !, the quality control practices are
different from country to country. Data from the registries within same country will have less
difference in quality than data from different countries. The incidence and survival data for
the three study groups in this study all came from SEER Program in the United States.
Therefore, the biases caused by data collection, such as different diagnosis criteria or lack

of completeness for registration, would be expected to be similar for the three study groups.

5.1.2 Population Counts for Incidence Rates:

In order to produce incidence rates, we need counts of both the cancer cases and the
population at risk. The SEER Public-Use CD-ROM provides population data for the white

and black racial groups from Census Bureau of US. However, the SEER CD-ROM did not
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provide population data for the Chinese population, and there is no place of birth variable
in their population count files. Therefore, an alternative source directly from US Census
Bureau was used to estimate the population for first and second generation Chinese
immigrants and US born white Americans. The data were accessed» through the on-line data
extraction system. The Integrated Public Use Microdata Series (IPUMS-98), created by the
University of Minnesota in November 1997, consists of high-precision samples of the
American population drawn from federal censuses. It includes nearly all the detail originally
recorded by the census enumeration. As a result, it is possible to construct a great variety of
tabulations from these files. The population counts for first and second generation Chinese
immigrants and US born white Americans were extracted by using both place of birth and
race variables. Since the population counts for white and overall groups can be obtained from
both SEER and IPUMS sources, the population counts of all white and overall groups in San
Francisco, from 1970 to 1990 were compared between the two sources to estimate the
accuracy of the on-line data extraction method. The results showed that the population counts
from both sources were quite close and the errors were less than 1.4%. Therefore, the
method we used to extract population counts for this study was acceptable. It is applicable
to other migrant studies and other research which needs to calculate the population counts

for specific racial groups.

5.1.3 The Net Survival Rates:

This study not only compared the cancer incidence rates but also the survival rates

among first and second Chinese immigrants and US born white Americans in the United
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States. Three classical methods of survival rates were calculated and compared for selected
cancer sites in each study group. The observed survival rate describes the likelihood of
surviving all causes of death for a certain time after cancer diagnosis. The probability of
survival should be considered as the result of two components, corresponding respectively
to the cancer being studied and to all other causes taken together. The estimation of net
survival probability responds to the need to make comparisons of cancer mortality among
different populations in which mortality due to other causes may differ. There are two
classical methods for calculating net survival rate: the method of cause-specific survival and
that of relative survival®®l. Calculation of cause-specific survival rates only counts as deaths
those patients who died from the cancer under study; those patients who died from other
causes are treated as withdrawn from the study. This method needs data for the cause of each
death. The method of relative survival does not require knowledge of the cause of death. To
account for the risk of dying from other causes, the relative survival rate for particular groups
of patients are computed by dividing the observed survival rates by expected (normal)
survival rates for the subgroup of the general population with the same gender, race, and age
characteristics as the patients subgroub B9 The SEER data were linked to analytic packages
in which relative survival rates were produced using built-in life tables (which provided

expected survival rate for the general population in the United States by race, age and sex).

Since SEER registries conduct active follow-up of all cancer patients from diagnosis
to death and have the data for the cause of death, it was possible to compare the three

survival rates for selected cancer site within the same study group. The results from
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comparisons of the three survival rates for six selected cancer sites within each study group
show similar findings. Generally speaking, cause-specific survival rate is better than other
two survival estimates; relative survival rate is close to cause-specific survival rate but better
than observed survival rate; observed survival rates are always the lowest. The difference
became large when the proportion of deaths from other causes was large, for example, for
cancers with high survival rates (breast and prostate cancer), for localized cancers, and

among old age patients or in the longer term follow-up time periods.

From this study, we can summarize the advantages and disadvantages for these three

survival rates as follows:

(1) The cause-specific survival rates for most cancer sites are the highest survival rate
among three survival rates. The cause-specific survival rates are obtained disregarding deaths
from other causes. The methods for calculating and comparing cause-specific survival rates
are same as the methods for observed survival rates except the deaths defined only for cancer
under study. However, cause-specific survival rate depend closely upon the quality of
information available on causes of death. Sometimes, it is not generally advisable to use this
method because of inaccuracies in the classification of the causes of death. For example, it
is very difficult to decide whether death results from the secondary effects of treatment (such

as, chemotherapy and infection due to treatment) or from the progression of the cancer itself.

(2) Relative survival rates for particular groups of patients were computed by

dividing the observed survival rates by survival rates for the subgroup of the general US
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population with the same gender, race, and age characteristics as the patient subgroup ['7L.
Relative survival rates usually were very close to cause-specific survival rates in most cancer
sites because they both attempt to estimate the effect of cancer alone on survival. In contrast
to cause-specific survival rates, relative survival rates does not require the cause of death and
thus avoid the difficulties associated with its determination. There is difference in the
calculations between cause-specific rates and relative survival rates; the cause-specific
survival rates do ﬁot attribute to cancer any deaths resulting from the secondary effects of
treatment or from diseases caused by the same risk factors as the cancer, but relative survival
rates do . Consequently, the cause-specific survival rates for most sites are better than
those obtained by the method of relative survival. Moreover, to calculate the relative
survival rate, we need to obtain an appropriate expected survival rate which will describe the
probability of survival for a general population from year to year specified by age, race and
sex. The procedure for comparing overall relative survival rates is more complicated than
that for cause-specific survival rates. The latter can be done by proportional hazards

regression model without any correction which is usually needed for relative survival rates.

(3) Observed survival rates calculate the proportion of persons surviving regardless
of the cause of death. It can be calculated using the direct method, the actuarial or Kapla.ﬁ-
Meier method without adjustment. Unlike cause-specific and relative survival, observed
survival rates actually should be interpreted as the likelihood of surviving all causes of death,
not the likelihood of surviving the cancer under study. As a result, observed survival rates

are much lower than those obtained by cause-specific and relative survival rates. This
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difference is more obvious in subgroups with higher mortality from other causes of deaths
(for example, older age groups), and for cancer sites with low mortality rates, such as breast

and prostate cancers or cancers at the localized stage.

5.2 Limitations for the study:
5.2.1 Absence of data on variables of potential interest:

Information relating to the risk factor status of individuals, such as socio-economic
status, education, smoking, diet, age at immigration and duration of stay in the United States,
was not available in the SEER dataset. Thus, the analysis of incidence and survival rates
could not take the potential effects of these factors into account. The inability to adjust for

these possible risk factors will limit the interpretation of the findings in this study.

No standard method or approach can be applied in the United States for identification
of migrants and their descendants. Errors in the categorization of race and birthplace
influenced the interpretation of this study. The categorization of race in the SEER registry
generally is obtained from the hospital record (commonly they are obtained by questioning
the cancer patient), but the census data are based on self-report. Moreover, we have no
information to determine if the accuracy of the variable “race” and “birthplace™ differs
among first or second generation Chinese immigrants and US born white Americans. It is
possible that the coding of race is most accurate in first generation Chinese immigrants
because, with lack of fluent English and visible appearances, foreign-borm Chinese are more
frequently queried about their race. The coding of race is likely to be more accurate in cancer

patients than in the general population for each study group, which would tend to make the

105



observed incidence rates an overestimate of the true incidence rates.

Another important limitation of this study is that there was no information on age at
migration or duration of stay in the United States is available. Since the probability that an
immigrant to the United States will develop cancer may differ depending on whether the
migration was relatively recent or had taken place a number of decades earlier, it would be
important to know how long an immigrant has been exposed to environmental changes. Also,
immigration from low-risk to high-risk areas in childhood may influence an individual’s risk

of cancer more strongly than migration during adulthood 1.

5.2.2 Selection bias in migrant studies:

The results of this study should be interpreted with caution for the following reason.
As in most migrant studies, there is some degree of selection bias. The migrant population
represents a non-random sample of the population of the country of origin. The Chinese
immigrants can be assumed to be healthier than the average population in China, either
because the fact that seeking new life implies they are more highly educated and energetic,
or because of the screening out of the sick and disabled by immigration authorities of US.
However, since this study did not compare rates between Chinese immigrants and Chinese
in China, this selection bias was less relevant than in other migrant studies. On the other
hand, the comparisons between Chinese immigrants and US born white Americans could be
affected by this selection bias because the high education level of Chinese immigrants could
relate to better socioeconomic status and better health care. As we mentioned above, we had

no measure of socioeconomic status. As a result, these possible confounders could be a
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problem from the point of view of interpreting the findings for present study.

5.2.3 Representativeness of SEER data for the whole population of US:

Since national data for cancer incidence and survival are not available for US, the
SEER Program is the most comprehensive system for tracking cancer incidence and patient
survival in the United States. Because the SEER registry areas were not randomly selected,
there is no direct mechanism for the evaluation of the representativeness of the SEER
incidence and survival data. Itis recognized that the population of potential subjects included
in SEER is not a random subset of the United Stated. For instance, the SEER population was
designed to oversample minority populations, to permit inclusion of sufficient numbers for
analysis. To assess the generalizability of the population included in the SEER registries to
the overall US population, Nattinger et al compared the population residing in the geographic
areas included in the SEER cancer registries (198 SEER counties) to the population in the
rest of the United States (2882 non-SEER counties), regarding factors which may affect the
delivery of cancer-related health care, or outcomes of patients with cancer “?. They reported
that the population residing within the SEER areas is more affluent, more highly educated,
has a lower unemployment rate, and is substantially more urban than the remainder of the US
population. The SEER areas have fewer general and family practice physicians, but more
total nonfederal physicians, general internists, and specialists relevant to cancer care 1>,
The difference between the SEER population and the remainder of the United States,
especially SEER’s higher socioeconomic status and more urban population, should be

considered when generalizing from SEER to the entire country. However, the goal of the
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present study is focused on comparing the incidence and survival among first and second
generation Chinese immigrants and US born white Americans within the same geographic
area of SEER population. Therefore, issues in representativeness are less relevant than for

other purposes.

5.3 Analysis of cancer incidence:

Recently, some studies which compared the incidence rates of primary cancer for
selected cancer sites among US born and foreign born Chinese, Japanese, and Filipino
residents of the US with rates among US born whites have been published [!%-!11213:44.4546]
The subjects of these studies included all primary cancer cases diagnosed between 1973 and
1986 occurring among individuals 15-84 years of age residing in the San Francisco-Oakland
area, the state of Hawaii and western Washington State. Another comparable study was
conducted by John W. Horm et al in 1996 also based on SEER data ", They reported the
incidence rates of selected cancer site for both Asian Americans and US whites cancer cases
diagnosed between 1977 and 1983 in San Francisco and Hawaii. The present study has
showed many consistent results with these studies. The results of site specific analysis are
more important than the results of overall cancer incidence in the context of Chinese

migrants. The following is a discussion of the highlights of these findings.

5.3.1 Nasopharyngeal Cancer:

Nasopharyngeal cancer (NPC) is a disease with a remarkable racial and geographical
distribution. It is a rare cancer in most parts of the world where the age-standardized

incidence rate for either sex is generally less than 1 per 100,000 persons per year (1. The
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highest rates in the world are found among the southern provinces of Guangdong, Guangxi,
Hunan, and Fujian of China "%l Results from this study are consistent with most other
migrant studies: first generation Chinese immigrants display an enormous and significant
excess incidence of nasopharyngeal cancer relative to US born white Americans (19.5 vs
0.71 in males and 13.4 vs 0.35 in females); the incidence rates for second generation Chinese
migrants (6.8 in males and 2.4 in females) decrease and are intermediate between first
generation Chinese immigrants and US born white Americans. In contrast, Lee etal reported
that Singapore born Chinese do not experience deceased rates of nasopharyngeal cancer
relative to China-born Chinese *!. It is interesting to note that the Chinese in southeast Asia
generally adhere to their traditional culture and customs, while those in Western countries
gradually adopt the total different culture and customs of their host countries. These migrant
studies thus suggest that environmental factors may play an important role in the etiology of

nasopharyngeal cancer.

5.3.2 Esophageal Cancer:

China has one of the highest incidence rates of esophageal cancer in the world.
ﬁowever, it is rare over large tracts of the country, the disease occurring mainly in a few
sharply demarcated areas. Given the variation in rates of Chinese in China, the incidence for
Chinese living outside China can be used to assess the effect of migration only if their place
of origin in China is known. Our study, similar to many other migrant studies, does not have
such information. The results from this study showed that only first generation male Chinese

immigrants have significantly higher incidence of esophageal cancer relative to US bon
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white Americans (RR=1.28 ,95% CI=1.01-1.26). In contrast, the first generation femalle
Chinese immigrants have significant lower incidence of the cancer than US born whitze
Americans (RR=0.53, 95%CI=0.38-0.73). There are no significant differences between thse
incidence rates for second generation Chinese immigrants and first generation Chinesse
immigrants, and second generation Chinese immigrants and US born white Americans izn
both males and females. These results are somewhat unexpected given the findings of othesr
studies, most of which report excess rates at the site compared with host rates. There ar-e
some explanations for these outcome. First, since the number of incidence cases in thse
Chinese was small (especially for females, 23 in total for the first generation and 7 for thse
second generation), we cannot rule out the role of chance. Second, we cannot identify thue
place of origin in China where these Chinese migrants came from. It is possible that thezy

came from low-risk areas.

5.3.3 Stemach Cancer:

Migrant studies have presented a strong argument that environmental factors assums.e
a dominant role over genetic factors in the occurrence of stomach cancer. Some migranat
studies have reported that Japanese and Chinese migrants to Hawaii and their offspring havse
lower rates than the Japanese in Japan and the Chinese in China. 5% Conversely, Indians iz
Singapore have higher rates than Indians in India (' . Although it is recognized that cancesr
rates vary geographically within a country of origin, there is a general pattern in whickh
migrants tend to gravitate toward the cancer risk of their adopted country. The results fromm

this study confirmed these findings: the incidence rates of stomach cancer for seconad
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generation Chinese immigrants were intermediate between first generation Chinese
immigrants and US born white Americans. The incidence rates of second generation Chinese
immigrants were significantly lower than the rates of first generation Chinese immigrants
(8.04 vs 13.17 in males and 4.54 vs 9.03 in females). There are no significant dﬁerences in
incidence rates between second generation Chinese immigrants and US born white
Americans in both males and females. However, first generation Chinese immigrants had
significantly elevated rates when compared to US born white Americans. Ethnic differences
in susceptibility to stomach cancer need to be considered, but it is unlikely that they are
mainly due to inherited biological or ethnic traits. Differences in environmental, dietary, and
other personal exposures between the ethnic groups could account for much of the variation

in rates of stomach cancer.

5.3.4 Liver Cancer:

China has the world’s highest rates of liver cancer while it is a very rare tumor in the
United States. As with nasopharyngeal cancer, liver cancer has a large geographic variation
in incidence in China. From other migrant studies, the annual incidence rate of liver cancer
was 22.1 cases per 100,000 persons in Chinese males recorded in the San Francisco Bay Area
tumor registry, seven times higher than the rate among white males in San Francisco &L A
recent study conducted by Rosenblatt et al in 1996 compared the incidence of primary liver
cancer in Chinese immigrants and their descendants as well as US born white Americans!'%.
The data was from population-based cancer registries serving the San Francisco/Oakland

metropolitan area, 13 counties of western Washington, and Hawaii during 1973-1986. The
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results showed that the rate of liver cancer was higher for men born in China than for
Chinese men born in the US, who, in turn, had higher rates than did US born white
Americans (respective annual rates per 100,000: Chinese born in China, 26.5; Chinese born
in US 9.8; and US born whites 3.3). Their findings for women did not follow as distinct a
pattern as for men (respective annual rates per 100,000: Chinese born in China, 2.2; Chinese
born in US 3.7; and US born whites 1.1). The results from our study were generally similar
to these studies. In men, rates in first generation Chinese immigrants (26.9 per 100,000) were
greater that those for second generation Chinese immigrants (13.8 per 100,000), which, in
turn weré higher than those in US born white Americans (3.1 per 100,000). In women, a
similar pattern was found as those in men: rates in first generation Chinese immigrants (6.7
per 100,000) were greater that those for second generation Chinese immigrants (5.0 per
100,000), which, in turn were higher than those in US born white Americans (1.3 per
100,000). However, the 95% CI of relative risk for liver cancer between first generation and
second generation Chinese women included 1.0 while the 95% CI of relative risk for liver
cancer among men and Chinese women vs US born white Americans did not include 1.0.
This perhaps is due to the smaller number of liver cancer cases in second generation Chinese
women (21 in total) than in men (52 in total). It is highly likely that the variation in liver
cancer incidence among first and second generation Chinese immigrants and US born white
Americans reflects the variation in exposure to an environmental etiology, such as exposure
to aflatoxins-contaminated foods. Another likely explanation for the variation in liver cancer
is the variation in the prevalence of chronic infection with hepatitis B virus *¢!. Children are

believed to acquire hepatitis B infection in one of two ways: “vertically’ (from their
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mothers), or “horizontally” (from other individuals). The higher incidence of liver cancer in
second generation Chinese immigrants relative to US born white Americans could well be
the result of their relatively greater likelihood of having been infected with hepatitis B by

their mothers ['°1. However, the relative contribution of these two factors is unclear.

5.3.5 Colon and Rectal Cancer:

The highest incidence rates for colonic cancer in the world are reported in North
America, Australia, and New Zealand, while the lowest rates are generally reported in Africa,
Asia, and Latin America P!l In general, colonic cancer is relatively more common in
economically advantaged populations whose lifestyle is “Westernized”. In contrast to colonic
cancer, the incidence of rectal cancer varies internationally to a less extent than that of
colonic cancer. A population-based case-control study of colorectal cancer was conducted
among Chinese men and women in western North America and the People’s Republic of
Chinal®>*I. Their results showed that among Chinese immigrants to North America, the risk
of colorectal cancer increased with duration of exposure to a sedentary lifestyle and a diet
rich in saturated fat. Yu et al (1991) reported similar finding '"*!: colon and rectal cancer
incidence rates of Chinese-American are higher than that of Chinese in China and similar to
that of white Americans. The results from our study indicated that the relative risk of colon
and rectal cancers for both male and female in first generation Chinese immigrants are lower
than in US born white Americans. Moreover, second generation Chinese immigrants showed
slightly lower incidence rates for both colon and rectal cancers than US bormn white

Americans but the differences were not statistically significant, and there was no significant
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difference between first and second generation Chinese immigrants. However, many studies
of migrant populations in the United States have demonstrated that, for many racial and
ethnic groups throughout the world, the risk of colonic and rectal cancer approaches that of
the United States born white Americans in the first generation, or after 20 or more years of
residence in the United States ®°!. The risk of colon and rectal cancer appears to change more
rapidly and extensively in the first migrating generation than has been evident for gastric,
breast, or prostatic cancers. These difference may reflect the relative importance of earlier
versus later exposures to carcinogens, genetic factors that influence metabolic processes, and
the rapidity and degree of acculturation that is correlated with determinants of the

carcinogenic process.

5.3.6 Lung Cancer:

Lung cancer is common cancer in both the United States and China. In the United
States, lung cancer is one of the three most frequently diagnosed cancers in both whites and
Chinese ethnic groups in the SEER Registries from 1988-92 51, Results of lung cancer
incidence and mortality for Chinese immigrants compared to that of host population are
inconsistent in different migrant studies. Early studies conducted by King reported first
generation Chinese immigrants showed a excess risk of mortality of lung cancer compared
to US whites?®>9! | but the risk for second generation Chinese immigrants could not be
differentiated from that for US white males. On the other hand, both first and second
generation Chinese females have a higher risk of developing lung cancer compared to white

females. Fang et al (1996) studied the cancer mortality of Chinese in New York City from
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1988 to 1992 P*_ They found the death rates for lung cancer were lower for both male and
female Chinese living in New York than for either New York City whites or Chinese in
China. Our findings are similar to their findings. The US born male and female whites had
a higher risk of developing lung cancer than the first and second generation Chinese
immigrants. In males, first generation Chinese immigrants had a higher risk to get a lung
cancer than second generation Chinese immigrants; there was no difference in the risk of
getting lung cancer between first and second generation Chinese females. The results from
this study may reflect the etiological factors of cigarette smoking and other environmental
factors. One explanation might relate to less cigarette smoking among Chinese immigrants
3]; especially, new immigrants who may have lower smoking habits because most of them
are well educated and in a relatively limited economic situation P81, The “Healthy immigrant
effect” could be another possible explanation. Moreover, the lower risk of getting lung
cancer among Chinese immigrants may also be due to the change of other environmental
carcinogens, such as air pollution. Higher rates of lung cancer in Chinese females than in US
white females have been reported P4l Smoking is not as common in females in China as
it is in Chinese males or in Western females. It has been suggested that exposure to cooking
oil may be associated with lung cancer in women rather than tobacco smoking. However, our
results did not show a higher incidence of lung cancer in female Chinese than in US born

white Americans.

5.3.7 Female Breast Cancer:

There is substantial variation in breast cancer rates among different countries. Rates
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are some six times higher in the United States, Canada, or Northern Europe than in Asia P71,
Many migrant studies have reported that the international differences in breast cancer rates
do not appear to be determined primarily by variation in genetic susceptibility ['*#%]. The
study conducted by Yu et al indicated that the incidence rate of female breast cancer in
Chinese-Americans was significantly lower than in white Americans, and was significantly
higher than the rate in the Chinese in China "] Stanford et al reported that the rate in Asian-
American women born in China or Japan and in their US born counterparts was about 50%
and 75% that of US born white Americans, respectively, and was approximately twice the
rate found in women residing in Asia 1. The results from our study showed the same trend
as theirs in first and second Chinese immigrants and US born white Americans in the United
States. Second generation Chinese immigrants had a significantly lower incidence (76.3 per
100,000) than that of US born white Americans(111.0 per 100,000), but they had a
significantly higher incidence than that of first generation Chinese immigrants (60.3 per
100,000). This site appears to satisfy the hypothesis of intermediate risk — the rates of second
generation immigrants are intermediate b¢t\Neen first generation immigrants and those in the
adopted country. If the environment is important in the etiology of a disease, we would
expect that the second generation immigrants have a rate closer to the rate of host population
than the first generation immigrants because they had exposed to the environment of the host
country throughout their entire life. One may conclude that exposure to Western lifestyles .
had a substantial impact on breast cancer risk in Chinese immigrants to the United States

during their lifetime.
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5.3.8 Prostate Cancer:

There is approximately a 30-fold difference internationally between the highest
incidence rate of prostate cancer among African-American men and the lowest rates in
Chinese and Japanese men ®. Rates for US and other North American whites are
substantially lower than those for blacks, but they are higher than rates elsewhere in the
world. Results from this study showed second generation Chinese immigrants have rates
which are approximately half that of US whites, but there is still a 1.3-fold higher risk among
second generation Chinese immigrants compared to first generation Chinese immigrants.
This result is similar to a recent study done by Cook et al (1999) ¥¢!. They reported the
incidence rates for first generation Chinese immigrants are 24.0 per 100,000 and
approximately half that of second generation Chinese immigrants (44.4 per 100,000). These
results provided the evidence that these racial differences in prostate cancer incidence are not
based entirely on genetic predisposition. However, unlike colon and rectal cancer, the
incidence rates of prostate cancer in first and second generation Chinese immigrants are still
significantly lower than in US born white Americans. The results suggested that Chinese
immigrants retain one or more genetic or lifestyle characteristics that make their risk of

prostate cancer less than that of white residents of the United States.

5.4 Analysis of cancer survival:

The main purpose of the survival analysis in this study was to examine the survival
pattern among first and second generation Chinese immigrants and US born white

Americans. The main prognostic factors for survival rate were considered in this study were:
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study groups, gender, age at diagnosis, stage at diagnosis, year of diagnosis, whether the
person had directed surgery, cancer registry, and marital status. Before we discuss survival
among the three study groups, we need to present some background information about these
three study groups. Comparing the distributions of prognostic factors for selected cancer
sites among the three study groups, we found second generation Chinese immigrants had a
higher percentage of cancer patients from Hawaii registry than the other study groups and
first generation Chinese immigrants had a higher percentage of cancer patients from San
Francisco-Oakland registry. These distributions were similar to the distributions of first and
second generation Chinese population in Hawaii and the San Francisco-Oakland®!. Statistics
from US Census Bureau shows that California had both the largest population and the largest
numerical increase in the Asian population of any state in the United States in 1998.
California is one of the five states with a larger percentage of foreign born population than
the percentage for the United states as a whole (others are New York, Florida, New Jersey
and Texas). In addition, since the state of Hawaii has its own health insurance coverage
system, residents may benefit from better survival due to earlier access to diagnostic and
treatment facilities. Moreover, even though we did not have socioeconomic information on
study subjects, some information about education and income for Asians and Pacific
Islanders in the United States were reported from US Census Bureau. For education, 85%
of the Asians and Pacific Islanders age 25 and over had at least a high school diploma, while
42% had earned at least a bachelor’s degree. The corresponding proportions for whites were
83% and 25% in 1997. For income, Asians and pacific Islanders had the highest median

household income ($42,276) among all races in the United States in 1996. Among Asians
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and Pacific Islanders, 95% were Asian—Chinese, Filipino, Japanese, Korean, and Vietnamese
in the United States. This information may help to explain the difference in survival among

the three study groups.

Cancer survival rates have been found to vary among different communities and
ethnic groups #2758l Differences in lifestyle, culture and environment may explain the
difference in cancer survival among ethnic groups. Many papers have been published
comparing cancer patient survival experience among ethﬁic groups for female breast cancer,
but very few have been done for other cancer sites. As far as we know, no papers have been
published comparing cancer patient survival rates among firstand second generation Chinese

immigrants for selected cancer sites. We will discuss the results by each selected cancer sites.

5.4.1 Female Breast Cancer:

From examination of graphs of the survival curves of female bfeast cancer among
the three study groups (figure 4.29-4.31), the second generation Chinese immigrants were
observed to have a higher survival rates than other two groups. However, the results of
multivariate analysis showed no difference in survival rates among the three study groups
after adjusting for other prognosis factors. This shows that the relation between hazard rates
and different study groups was affected by other prognostic factors acting as confounders (eg
stage at diagnosis which is a very strong factor). From the distribution of prognostic factors
in female breast cancer cases, we knew that the second generation Chinese immigrants had
a higher percentage of localized stage breast cancer at diagnosis than other study groups.

Patients diagnosed at a localized stage had the best survival rates. Moreover, the cancer cases
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of second generation Chinese immigrants mainly were from the Hawaii registry(62.2%)
which had a better survival rate than that of San Francisco-Oakland registry and other
registries. In contrast, only 11% and 1.5% of first generation Chinese immigrants and US

born white cases were from Hawaii registry.

It has been suggested that ethnic differences in breast cancer survival are more likely
due to environmental than to genetic factors ?”). Other prognostic factors often studied in
order to explain the survival patterns of ethnic groups are #*°): marital status, menopausal
status, socioeconomic status, utilization of health care services, treatment options and the
health status of patients. In this study, patients who did not have cancer directed surgery had
a 2-fold higher risk of dying from breast cancer than those who had cancer directed surgery.
Being married increased survival probability. Cancer patients who diagnosed before 1983
had better survival than those who diagnosed after 1983. To understand what caused this
difference we need more clinical information about the change of diagnosis and screening
in the United States. In addition, the youngest age group had a lower survival rate than older
age groups. This result was confirmed by other studies .. A limitation of this study is that
no detailed clinical or socioeconomic status information was available that might explain the

remaining ethnic differences.

5.4.2 Prostate Cancer:

Young et al (1984) reported that survival rates of prostate cancer were higher among
Oriental males than among either white or black males. Results from our study confirmed

their findings ! . The second generation Chinese males had a higher survival rate than US
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born white Americans even after adjusting for other prognostic factors. There was no
difference in survival of prostate cancer between first and second generation Chinese
immigrants after controlling for other prognostic factors. And there was no difference in
prostate cancer survival between first generation Chinese immigrants and US born white

Americans.

Stage at diagnosis is a crucial prognostic factor for survival from prostate cancer. The
localized stage has the highesf survival rate, while the distant stage has the lowest survival
rates. Patients not having cancer directed surgery had a higher risk of dying from prostate
cancer than those who had cancer directed surgery. Married persons had better survival rates
than singles. Cancer patients diagnosed in 1983-92 had better survival than those who were
diagnosed before 1983. This might be related to the new technology in prostate cancer

diagnosis and treatment.

5.4.3 Colorectal Cancer:

Results from Young et al (1984) indicated that the 5-year relative survival rate of
colon cancer for Chinese (51%) was similar to that of whites (49%) ?°1. There is a consistent
finding from our study. No difference in survival rate existed among first or second
generation Chinese immigrants and US born white Americans after adjusting for all other
prognostic factors. From the crude comparison of male colon and rectal survival rate among
the three study groups, it seemed that second generation Chinese immigrants had better
survival rates than the other two groups. The distribution of prognostic factors in colorectal

cancer cases indicated that the second generation Chinese immigrants had a higher
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percentage of localized stage cancer at diagnosis than other study groups. And they had a
higher percentage of having cancer directed surgery during the first course of therapy.
Moreover, the cancer cases of second generation Chinese immigrants mainly were from the
Hawaii registry (68.1%) which had a better survival rate than that of San Francisco-Oakland
registry and other registries. In contrast, only 10.5% and 1.2% of first generation Chinese
immigrants and US bom white cases were from Hawaii registry which a better survival rate
than that of San Francisco-Oakland registry and other registries. However, after controlling
for stage at diagnosis, gender, age at diagnosis, cancer registry and other prognostic factors,
being a second generation Chinese immigrant no longer was a strong prognostic factor for

colorectal cancer survival.

For colorectal cancer, gender was a prognostic factor even after adjusting for the
other prognostic factors. Male patients had a lower survival rate than female patients. Stage
at diagnosis has a strong effect on survival from colorectal cancer. Patients aged over 65
years old had better survival than those who were younger than that age. A similar result was
reported by Wingo et al . In their study, white males who were 75 years and older and
white females who were at least 65 years of age appeared to have lower survival than patients
who were diagnosed at other ages. Patients having cancer directed surgery had a higher
survival rate than those who did not have cancer directed surgery during the first course of
therapy. Like female breast cancer, patients of colorectal cancer diagnosed before 1983 had
better survival than those who diagnosed after 1983. Hawaii patients had better survival rate

than that of San Francisco-Oakland and elsewhere.
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5.4.4 Lung Cancer:

Second generation Chinese immigrants had higher survival rates from lung cancer
than US born white Americans after controlling for gender, age at diagnosis, stage at
diagnosis and other prognostic factors. And also first generation Chinese immigrants had
higher survival rates from lung cancer than US born white Americans. There was no
difference in survival rates of lung cancer between first and second generation Chinese
immigrants. Young et al (1984) reported that the S-year relative survival rates for lung
cancer ranged from a low of 5% among American Indians to a high of 15% among
Hawaiians and Chinese . Rates for females were higher than those for males. Our study
showed a similar result - - the survival rate for females was better than that for males after

adjusting for other prognostic factors.

Unlike female breast cancer patients, the younger the age, the better the survival rates
of lung cancer patients. Stage at diagnosis had a strong effect on the survival of lung cancer.
Risk of dying from lung cancer among patients not having cancer directed surgery was over
2-fold higher than in those who had cancer directed surgery. Like prostate cancer, cases
diagnosed from 1983 to 1992 had a higher survival rate than those diagnosed before 1983.

Single patients had the worst survival rate among all different marital status patients.

5.4.5 Summary:

The results of our study suggest that second generation Chinese immigrants had some
advantage of survival for prostate and lung cancer. However, this effect is not apparent in

breast and colorectal cancer after adjusting for the stage at diagnosis and other prognostic
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factors. On the other hand, stage is the strongest prognostic factor for the survival of female
breast, prostate, colorectal and lung cancer patients. Gender, age at diagnosis, and cancer
directed surgery after diagnosis also play important roles in the survival of these cancers.
Some other prognostic factors may also affect the survival of the cancers, such as year of
diagnosis, cancer registry, and marital status. Other prognostic factors (such as
socioeconomic status and other clinical treatment information) may also affect the survival

from these cancers but were not collected in this study. They need to be investigated in

further studies.

124



CHAPTER 6 CONCLUSION:

This thesis compared the incidence and survival rates of selected cancer sites among
first and second generation Chinese immigrants and US born white Americans in the United
States by using newly released data from the Surveillance, Epidemiology and End Results

(SEER) Program of National Cancer Institute (US).

The study of incidence patterns in the second generation Chinese in relation to that
in first generation Chinese and in local born white Americans, provides additional
information on the relative importance of environmental and genetic factors in etiolo gy. The
variables of ethnicity and birthplace are both available in the dataset. This makes it is
possible to combine them and define the three study groups. Moreover, since cancer cases
for each study group came from the same data source, it is unlikely to have different criteria
for cancer diagnosis among different study groups. Therefore, the biases caused by data
collection are under control for three comparison groups. The results from the incidence
analysis of this study are quite in line with those from other studies of this kind. In general,
the second generation Chinese immigrants had incidence rates intermediate between first
generation Chinese immigrants and US born white Americans in many selected cancer sites.
However, they also retained high rates of some cancers (i.e. nasopharyngeal and liver

cancers) .

The cause-specific survival rates of second generation Chinese immigrants were
somewhat higher than those of US born white Americans for prostate and lung cancers even

125



after adjustment for other prognosis factors . However, this effect was not strong, there was
no statistically significant difference in survival rates between second generation Chinese
immigrants and US born white Americans in female breastand colorectal cancers when other
strong prognostic factor were controlled. Nevertheless, the ethnic disparity in cancer survival

still exists.

In future studies, information on socioeconomic status, utilization of health services,
and other clinic treatment methods and health status should be included in Cox models to

explain and predict the survival probability among different study groups.
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Appendix A

Distributions of cancer cases by age, sex and selected cancer sites among
Chinese and white and unknown birthplace groups.
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Figure i. Distribution of cancer cases by age and birthplace in Chinese males,
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Figure Il. Distribution of cancer cases by age and birthplace in Chinese females,
San Francisco, 1973-92
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Figure lll. Distribution of cancer cases by age and birthplace in white males,
San Francisco, 1973-92
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Figure IV. Distribution of cancer cases by age and birthplace in white females,
San Francisco, 1973-92
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Figure V. Distribution of cancer cases by site and birthplace in Chinese males,
San Francisco, 1973-92
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Figure VIL Distribution of cancer cases by site and birthplace in white males,
San Francisco, 1973-92
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Figure VI Distribution of cancer cases of site and birthplace in white females,
San Francisco, 1973-92
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Appendix C

Variables coding sheet for Cox proportional hazard regression
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Coding sheet for prognostic variables in Cox proportional hazard regression

Variables Coding

Sex

Male

Female 1

Study Groups

Second generation Chinese immigrants | O 0

First generation Chinese immigrants 1 0

US born whites 0 1

Age at Diagnosis

0-44 0 0 0

45-64 1 0 0

65-74 0 1 0

75+ 0 0 1

Stage at Diagnosis

Localized 0 |0

Regional 1 0

Distant 0 1

Surgery

Directed Surgery 0

No Directed Surgery 1

Year of Diagnosis

1973-1982 0

1983-1992 1

SEER Registries

San Francisco-Oakland 0 0 0 0 0 0 0 0
Connecticut 1 0 0 0 0 0 0 0
Metropolitan Detroit 0 1 0 0 0 0 0 0
Hawaii 0 0 1 0 0 0 0 0
Iowa 0 0 0 1 0 0 0 0
New Mexico 0 0 0 0 1 0 0 0
Seattle (Puget Sound) 0 0 0 0 0 1 0 0
Utah : 0 0 0 0 0 0 1 0
Metropolitan Atlanta 0 0 0 0 0 0 0 1
Marital Status

Single 0 0 0

Married 1 0 0
Separated/Divorced/Widowed 0 1 0

Unknown Status 0 0 1
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Appendix D

Actuarial Method for Survival Analysis

The actuarial method is the most commonly used method in medical follow-up studies. It
was first proposed by Frost (1933) in a follow-up study of tuberculosis patients, and later
described by Berkson and Gage (1950), Merrell and Shulman (1955), Cutler and Ederer (1958),
and others. This method divides the follow-up time into a number of fixed intervals (usually one
year in length). It proceeds to estimate overall survival by computing conditional survival within
each interval and then cumulating the conditional survival probabilities into an overall survival
probability. The method is based on the assumption that each withdrawal or censored
observation was observed for half of the interval. It also makes the assumption that the censoring
is non-informative.

The formula for the estimation of the conditional probability of Survival is:

D

P=1-—=x
i N, - AW,

(1.0)

x: is the exact number of years of follow-up and the typical interval will be denoted by (x, x+1).
P,: is the probability that a patient alive at time x will survive to the end of the interval (x, x+1).
px: 1S the number of patients die in the interval.

N,: is the number of patients alive at the beginning of the interval.

W,: is the number of patients withdraw in the interval..
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The overall probability of survival to time “x’ is given by this formula:

S() = Py P, P

x

If the ratio in (1.0) is regarded as a binomial proportion in (N, — % W) trials, then the

sample variance is:

1
Var(P)= —P 2.0
( x) N—x _ _% Wx x Qx ( )
Q.. is the probability that a patient will die during the interval, so that Q=1 - P, .
Formula (2.0) is derived entirely on an intuitive and heuristic basis. But its simplicity
makes this method well accepted in epidemiological and medical research.

Reference for this appendix is Chin Long Chiang, The life table and its applications.

Robert E. Krieger Publishing Company 1984. ISBN 0-89874-570-5.
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