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ABSTRACT

Dietary intake for 261 cutaneous malignant melanoma cases
were compared with 612 controls. Cases and controls were 18 to
80 years old at the time of the study. Cases were recruited
from Pima, Santa Cruz, and Cochise, Arizona from December 1989
to January 1992. Controls were selected from the general
population using the random digit dialing method from the same
neighborhoods of cases at the same time period. Average weekly
consumption of 114 food items, during the year preceding the
study, was estimated using semiquantitative food frequency
questionnaire. Food groups that may relate to melanoma were
created and examined. Unconditional logistic regression models
revealed a positive trend toward increased risk of malignant
melanoma with increased consumption of total meat, red meat,
baked or broiled chicken and fish in males. Male cases also
consumed more cruciferous vegetables, string beans, carrots,
and broccoli than controls. Moderate alcochol intake was
associated with increased risk of melanoma in males and
females. No significant difference was observed for the
consumption of pies, cakes, or foods rich in polyunsaturated
fat. The characteristic diet shown for males, in this study,

was not related to vitamin intake or the time period between
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diagnosis and enrollment into the study. No food items or
groups could be concluded to k= related to melanoma in this
study, However, Changing life style and dietary pattern prior
to diagnosis of melanoma or true distinct dietary patterns
between male and female cases may explain the observed

results.
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CHAPTER ONE

INTRODUCTION

1.1 Introduction

Cancer is a serious health problem in the United States.
Melanoma is a type of skin cancer with high incidence and
rapid fatal outcome. Successful prevention and control of any
type of cancer, including melanoma, should determine the
etiology, predisposing factors, and pathogenesis of the
disease.

Melanoma is a multiphasic disease with initiation,
promotion, progression, and apparent tumor stages (Anthaswamy
and Pierceall, 1990). Ultraviolet Rays (UVR), particularly sun
exposure, is a documented risk factor of the disease (Walter,
1990) . Other sources of UVR, as fluorescent light sunlamps and
sunbeds are also suspected. UVR have been suspected as the
initiator of melanoma. Constitutional characteristics as hair
color, poor tanning ability, and number of palpable moles have
been shown to be risk factors for melanoma (Beral, 1983;
Elwood et al., 1990).

Dietary factors are believed to be responsible for 30
percent of the cancer incidence in the U.S. Diet, as an
environmental factor, is suspected to promote carcinogenesis

that is initiated and promoted by other environmental factors.
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Experimental and epidemiologic studies have studied the
role ~f some nutrients in skin cancers. No animal model has
been developed to study melanoma. However, non-melanoma skin
cancer animal models showed that polyunsaturated fat promotes
the initiated effect of UVR in animal models. Antioxidants
have been shown to inhibit carcinogenesis-induced UVR in
animals.

Few epidemiologic studies have investigated the
relationship between diet and melanoma. Increased dietary
polyunsaturated fat was the first dietary risk factor to be
suspected in relation to increased melanoma risk. The other
studies that investigated the diet-melanoma relationship did
not confirm that association. However, few epidemiologic
studies suspected some food items as related to melanoma.
These studies suggest a reduced risk with the consumption of

iron-rich foods and high vitamin E foods.

1.2 Rationale

No one of the few studies that investigated the
relationship between food and melanoma has studied food groups
in relation to melanoma. Food grouping is a method of
aggregating food items based on biological qualities, role in
meal of usual food patterns, or in relation to nutrient
content (West and van Stevens, 1991). The aim of food item and

group analyses 1is to identify those items and groups that
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discriminate cases from controls, not on the micro or macro
nutrient levels, but on the food item and group levels. Also,
to highlight which food groups, in a specific population, are
the potential target for dietary interventions. Identifying
relevant food groups is important as any nutritional message
will be interpreted by the public in terms of food rather than
nutritive values (Cronin et al 1981).

Food group analysis identifies which foods account for
the differences in nutrient intake across the population and
consequently which foods may be liable to alteration. Food
groups which account for differences in nutrient intakes may
be more susceptible to be revised than those foods with less
variabilities (Light and Cronin 1981). The outcome of
nutrition  education interventions will be targeted
impressively if detailed information about food groups are
classified by urbanization, income, race age, and sex Cronin
et al. 1981 and Windham et al. 1983

The purpose of this dissertation is to examine and
explore the relationship between food items and groups and
melanoma in case-control groups in Arizona. The following
literature review emphasize the magnitude of melanoma problen,
current knowledge on etiologic factors related to melanoma,
effect of some macro and micronutrients in experimental models
skin carcinogenesis. It also describes the epidemiologic

studies investigated the relationship between diet and
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melanoma and the importance and uses cof food group analysis in

diet-cancer research.

1.3 Research Objectives

Few epidemiologic studies have investigated the
relationship between diet and melanoma. Increased consumption
of dietary polyunsaturated fat and alcohol are associated with
increased risk while high consumption of iron and vitamin E-
rich foods were related to decrease risk. These studies did
not agree on the same food items suspected by the others as
related to melanoma and did not use food groups as a method of
investigating diet and melanoma. The following study explore
the relationship between diet and melanoma in a case-control
setting in Arizona, and more specifically will investigate the

following questions.

Research Question One: What are the food items and groups

associated with melanoma ?

Research OQuestion Two: What is the magnitude of risk or

protection of these food items or groups that are related to

melanoma ?
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Research Question Three: Are these food items and groups
~onstitute a dietary pattern that distinguish the diet of

melanoma cases from controls?

Research OQuestion Four: What is the effect of constitutional

and life style factors on the relationship between diet and

melanoma ?
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CHAPTER TWO

LITERATURE REVIEW

2.1. Mortality and Incidence Rates

The incidence of malignant melanoma is rising 1in
populations with less pigmented skin. This steepening
incidence is higher than any other type of cancer (Glass et
al., 1989; NCI, 1990; Koh, 1991).

Melanoma plus basal cell carcinoma(BCC) and squamous cell
carcinoma(SCC) are the most prevalent human malignancies in
the United states, with an average of 600,000 new cases
reported annually (NCI, 1990). The incidence of melanoma has
increased 300 % since compared the 1950s with 6% annual
increase in the incidence and 3% annual increase in mortality
in white males (Scotto and Fears, 1985). The analysis of
melanoma incidence by cohort of birth in Connecticut showed a
trend toward increasing incidence among cohorts born in later
years (Roush, 1985).

The prevalence of melanoma in the U.S. is rising as a
result of the increased incidence and unavailability of major
improved diagnostic procedures(Van der Esch et al., 1987).
U.S. melanoma incidence is expected to continue to increasing
in the coming years. One in 90 Americans is projected to be

diagnosed with melanoma by the year 2000 (Rigel et al., 1987).
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Southern Arizona is an area of high skin cancer
incidence. Schreiber et al. (1971) reported that the
incidence of basal and squamous cell carcinoma in southern
Arizona was 20% higher than the highest reported incidence
(118.7/100,000 in Minnesota in 1963, 191.9 /100,000 in New
Orleans in 1948 and 314.5 in Birmingham in 1948). Schreiber et
al. (1981) also reported an increased incidence of malignant
melanoma during the period 1969-1978. The annual incidence of
malignant melanoma increased 34 to 37% with a total increase
of 340% during the 1970s. The age of highest incidence was 50
to 60. The increased incidence of malignant melanoma in
southern Arizona was interpreted to be related large doses of
uv light because of meteorologic and geographic

characteristics of the area.

2.2. Histogenesis of melanoma
2.2.1. Histogenesis of Cutaneous melanoma

Three types of skin cancer are Dpathologically
identifiable and most common: (1) basal cell carcinoma (2)
Squamous cell carcinoma and (3) Malignant melanoma(Aadsgaard,
1991). Melanoma is a tumor of melanocytes, located in the
basal layer of the epidermis. Tyrosinase enzyme acts upon
melanocytes to synthesize the melanin pigment which protect

against U.V. exposure (Kirkpatrick et al., 1985).
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Malignant melanoma is <classified according to the
intraepthelial growth pattern. Histologically, The subtypec of
malignant melanoma are (Clark et al. 1969):

1. Lentigo maligna melanoma(Hutchinson Melanocytic Freckle
(HMF)): where confluent pattern of proliferating abnormal
melanocytes occur along the basal layer. Lentigo melanoma is
the lesion present on the faces and hands of elderly persons.
This type of melanoma could be associated with minimal mitosis
and transepithelial nmigration (Worth, 1986) . It is
characterized by diffuse multiplication of  abnormal
melanocytes throughout the basal layer.

2. Superficial Spreading Melanoma(SSM): with malignant
melanocytes moving upwards into the keratin layer in ili—
defined clusters of nucleated active malignant cells. Lateral
spread is the first step after long periods of confinement to
the epidermis followed by invasion of the dermis.

3. Acral-Lentiginous melanoma: This lesion affects the soles
of the feet and palms of the hands. It is characterized by
relatively unobtrusive melanocytes with a diffuse growth
behavior and partial transepithelial invasion.

These three subcategories are characterized by lateral
spread for months or years and clinically described as sightly
broad plaques before becoming deeply invasive. Some of the
previously described subcategories may form nodules or deeply

invade within the primary lesion after a period of time.
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4, Nodular melanoma 1is rapidly invasive without extended
lateral spreald (Clark et al., 1969 and 1975).
5. In situ malignant melanoma, pathologically, is migration of
melanocytes along the basement membrane over a long period of
time. There is minimal invasion of the dermis because the
cells are unable to survive in the stroma of the dermis.
While classification of melanoma according to the type of
malignant melanocytes within the nodules helps suggests the
prognosis and metastatic pattern of melanoma. Day et al.
(1982) emphasized that Clark’s classification (i.e., depth of
invasion) determines the etiology and pathogenesis of melanoma

Holman et al. 1980 described the age-specific incidence
of SSM and UCM in Western Australia as markedly rising during
early adulthood and reaching its peak around 40 years of age
followed by a steady decline. They reported gradual increase
of HMF with advancing age.

Congenital nevi, particularly those larger than 2 cm in
diameter are at increased risk of malignant transformation
later in 1life (McGovewrn 1970). Dysplastic nevi are
pathologically defined as an abnormal and frequently diffuse
proliferation of melanocytic cells throughout the basal layer

(Day et al., 1282).
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2.2.2 Histogenesis of non-cutaneous melanoma

Malignant melanoma of the eye 1is derived from the
melanocytes that normally exist in the uveal tract with over
80% of the tumors arising in the choroid.
Histologically there are three types of cells recognized and
have their relationship to the prognosis of the disease.
a. Spindle A type: with slender nuclei,and chromatin centered
in an elongated nuclei. The 5 year mortality is 5%.
b. Spindle B type: with spindle cells and nuclei dense nuclear
chromatin and 5 year mortality of about 10%.
c. Epithelioid cell type: with large pleomorphic cells and

abundant cytoplasm with 60% 5 year mortality.

2.3. Risk Factors of Melanoma

The actual cause of melanoma is unknown. Most of the
studies that investigated the epidemiology of melanoma have
related number of environmental and host factors to the
predisposition and occurrence of the disease. Ultraviolet rays
is the major environmental risk factor suspected as causal in
melanoma pathogenesis (Nelson, 1957 and Gellin et al., 1969).
Sunlight is the common major source of ultraviolet rays
related to melanoma. Fluorescent light, sunlamps, and sunbeds
are other sources of ultraviolet rays that have been suggested
as environmental risk factors (Elwood et al., 1984; Elwood et

al., 1985; Walter et al., 1990).
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2.3.1 Sun Rays
Many epidemiologic studies have documented sun light as
a risk factor for melanoma. Early studies by Lancaster and
Nelson (1957) concluded a causal relationship between sun
exposure and cutaneous melanoma in fair-skinned patients after
comparing 67 cutaneous melanoma, 67 non-melanoma, and 67 other
cancer patients in Australia. This was also supported by
Gellin et al. (1969) who reported a positive association
between sun exposure and the occurrence of malignant melanoma
in a group of 79 patients aged 30-79 years and 1037 age and
sex matched controls in New York. Several studies have
confirmed this strong association between sun exposure and
melanoma using such different methods of assessing sun
exposure as residence history (Holman and Armstrong 1984a &

1984b) or recorded sun exposure (Elwood et al., 1985).

2.3.1.1 Evidences of the risk of sun rays
Some epidemiologic evidences support the association
between sun exposure and melanoma. These evidences are

latitude differences and migrant studies.

Latitude studies

Most studies of melanoma and 1latitude that were
implemented in populations with European origin (Elwood et

al., 1974 and Crombie 1979) showed increased incidence and
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mortality of melanoma with decreasing latitude. They suggested
that culareous melanoma is associated with Ultra Violet
radiations (UVR) as a result of the high correlation between
UV and latitude (Langstreth, 1988). This was also supported by
Elwood et al. (1974) who analyzed the age adjusted mortality
statistics of malignant melanoma and other skin tumors for the
period 1950-1967 in canada and the U.S. and reported higher

rates of melanoma in populations living close to the equator.

Migrant studies

Migrant studies showed increased melanoma risk with more
intense sun exposure. The incidence of melanoma in native born
subjects of European origin in Israel is higher than recent
immigrants of European origin (Moushovitz and Modan 1977).
Holman et al. (1982), confirmed the previously mentioned
results in a study of the Australian immigrants. Age at
arrival to Australia appeared to be more important than the
duration of residence in Australia. Moving to sunnier climates
than the original immigrants’ country of origin have lower

risk than native population (Holman and Armstrong, 1984).
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Exposure Factors

The anatomical distribution of melanoma suggest that
melanoma could be caused by sun exposure. Melanoma tends to
occur on sites more exposed to sun during recreation and not
covered by bathing suits especially lower legs in women and
trunk in men (Elwood et al., 1985).

The timing and age at intense sun burning appeared to be
an important risk factor in the pathogenesis of melanoma as
shown by Weinstock et al.(1989). He performed a nested case-
control study of data within the Nurses’ Health Study and
included 131 white cases and 300 race-, age-matched controls.
All cases and controls reported no history of first degree
relatives with melanoma. Blistering sun burn between the age
of 15 and 20 years was associated with relative risk (RR) of
2.2(CI, 1.2-3.8 for 5 of more burns) even after history of
burns after the 30 years was controlled for. They concluded
that the critical period of sun burn in relation to melanoma
is that before 30 years of age.

The importance of avoiding excessive sun exposure during
early adulthood was supported by Truhan (1991) who indicated
that the critical period of sun exposure is that between the
first 10 and 20 years of life. He extrapolated that if regular
sunscreen usade is practiced the incidence of nonmelanoma skin

cancer would decrease by 78 %.
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The promoting effect of sun light at the molecular level

Skin cancers including melanoma are multictage diseases
(Anthaswamy and Pierceall, 1990). Experimental studies showed
initiation, and promotion, followed by apparent tumors in the
pathogenesis of skin cancer. Initiation and promotion need
tumorigenic agents and susceptible cells (Clark et al., 1975).

Three major groups of factors are required for the
induction of melanoma; genetically susceptible melanocytes;
tumorigenic agents; and modulating factors. In melanoma,
genetically susceptible melanomcytes are initiated by their
exposure to UVR or other chemicals, viral infections or
ionizing radiations (Marks and Furstenberger 1986).

There is debate about the exact role of UVR 1in the
carcinogenic pathway of melanoma. While most of the studies
support UVR’s role as promotor, some studies indicate the it
may act as an initiator and promotor.

Houghto and Viola (1981), suggested that UVR may act as
promotor in melanoma. They indicated that UVR acts as an
initiator in basal cell and squamous cell carcinoma of the
skin and lentigo maligna melanoma but has a promoting function
in other types of cutaneous melanoma. They supported their
observation of the role of sunlight as melanoma promoter and
not dose-dependent carcinogen by the common occurrence of
melanoma on the trunk of men and lower extremities of women of

young age and in indoor workers than outdoor workers.
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This was supported by other studies showing that melanoma
occars mainly in subjects intermittently exposed to sunlight.
This is contrary to BCC and SCC skin cancers where total sun
exposure in the most probable initiating factor (Holman et
al., 1983; Fears and scotto 1983; Mackie, 1981).

Also Mackie and Mackie 1990 indicated that B-range of
ultra violet rays (UVB) initiate and later promote the tumors
in melanoma-prone individuals. This dual function of UVR in
melanoma was supported by Holman et al. (1983) who proposed
two separate pathways for the occurrence of nodular melanoma
according to the histologic classification. One pathway
includes invasive Unclassified Cutaneous Melanoma (UCM) and
Superficial Spreading Melanoma (SSM) while the other includes
invasive Hutchinson melanocytic freckles (HMF).

UCM and SSM are the results of initiation and promotion
of melanocytes by a variety of agents. Initiation may occur
spontaneously by the exposure to radiation, viruses, and
chemicals. Promotion is a function of ultraviolet radiation,
estrogen hormones ,trauma or poor immune function. In situ HMF
initiators and promoters as UVB exposure leads to DNA damage
and poor immune function.

Kleenberg 1988 supported the previous studies that noted
the etiologic role of sunlight UVR and suggested that tumor
initiation and promotion in melanoma could be modulated by

ethnic, dietary, and endocrine factors. This may be due to a
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variety of epidemiologic and experimental studies that
investigated these modulating factors and showed either a

protective or risk effect

2.3.2 Fluorescent light

Fluorescent light is another source of UVR. In 1982 Beral
et al. indicated that indoor workers who reported working for
many years under florescent light had greater incidence of
malignant melanoma than those who reported they did not or
worked outdoors. Further epidemiological studies investigated
the relationship between fluorescent 1light and malignant
melanoma and indicated a positive correlation (Elwood 1986;
English et al., 1985). However, other studies showed no
significant association (Pasternack et al., 1983; Rigel et
al., 1983; Sorahan and Grimley 1985; Walter, 1990).

Many problems have affected these studies as the
estimation of indoor versus outdoor exposure and the potential
error of reporting indoor 1lighting for cases and controls

(IRPA, 1990).

Sunlamps and Sunbeds

The relation between use of sunbed and sunlamps to
melanoma has reported (Walter et al 1990). 583 cases and 608
controls from Canada were interviewed to investigate the

association of melanoma with using sunbeds and sunlamps. A



28
significant odds ratio(OR) of 1.88 and 1.45 were found for
using sunbed or sunlamps in males and females respectively
after adjustment for confounding variables.

Domestic use of sunlamps and sunbeds showed the highest
risk among other places of use with increasing risk by
increased duration and amount of use.

Exposure of sunlamps and sunbeds to the face, head, neck,
and arms was associated with melanoma at same sites. Swerdlow
et al (1988) reported similar findings to the previous
findings that sunlamps and sunbeds were associated with OR of
2.9 (1.3-6.4) which was significantly related to the duration
of use.

Other studies showed no association even with separate
analysis for different exposed parts of the body as the face,
neck, trunk , arms or legs in men and women (Gallagher et al.,
1986), or a weak relationship (Holman et al., 1986). Failure
to show positive association by Gallagher et al. (1986) could
be due to the low power of the study to drive a positive
conclusion (Walter et al., 1990).

Since there are few studies confirming the relationship
between sunlamps and sunbeds and melanoma, more research is
needed before drawing a conclusion about their role as

environmental source of carcinogenic UVR.
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2.3.4 Constitutional Factors

Individual characteristics are important factors for
increasing susceptibility or modulating the risk of melanoma
(Elwood, 1990).

Increased risk of melanoma in persons with fair skin
complexion, red or blond hair, and blue or green eyes has been
observed in many studies(Lancaster and Nelson 1957; Pack et
al., 1963; Gellin et al., 1969; Adam et al., 1980; Holman and
Armstrong 1984).

Poor tanning ability and tendency to severe sunburn in
melanoma patients was reported by others(Lancaster and Nelson
1957; Adam, 1981). The magnitude of the effect of these
modulating factors has varied from one study to the other but
all the studies show the importance of these constitutional
risk factors in the pathogenesis of melanoma.

Epidemiologic studies of melanoma have shown phenotypic
differences between melanoma cases and controls. Melanoma
cases had lighter complexions, lighter eyes, more blond or red
hair, and more outdoor and sun exposure activities than
controls i.e., melanoma is more common 1in fair-skinned
subjects who spend more outdocor time and burn in the sun
rather than tan (Elwood et al., 1985).

When the previous risk factors were studied by subtypes
of melanoma, blond hair color showed RR of 9.3 in superficial

spreading melanoma and RR of 3.7 in nodular melanoma with
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black hair color, 1light skin color showed RR of 2.4 in
superficial spreading and 1.9 in nodular melanoma compared
with dark skin color. Many freckles showed RR of 2.1 and 1.9
in superficial spreading and nodular melanoma respectively in
comparison with no freckles. Skin sun burning showed RR of 1.4
and 1.3 in superficial and nodular melanoma respectively
compared with tanning but no burning. So, the most important
risk factors concluded from this study were: hair color, skin
color, freckling, sun exposure and eye color according to the
magnitude of relative risk presented (Elwood, 1990).

Holman and Armstrong (1984) proposed that the ability to
tan quickly in response to sun light exposure is more
important than the original skin color for melanoma risk.

Kelppe and Magnus (1979) found no significant difference
between melanoma cases and controls regarding sun exposure
activity and tanning ability. Seventy eight melanoma cases and
131 controls were studied in Norway. This conclusion may be
because the methodology did not allow comparability. They also
did not confirm that sun avoidable behavior might interfere
with sun reaction in cases and controls (Holman and Armstrong,

1984) .



31
2.3.4.1 Number of Nevi
Several studiec have pointed out strong association
between malignant melanoma and dysplastic nevi. The studies
that assessed the relationship between the number of nevi and
melanoma have used different methods for assessing the number
of nevi varying from simple questioning of the subjects
whether or not they recall they had more than average number
of nevi (Beral et al., 1983) or using interviewers to count
the number of subjects’ nevi (Holman & Armstrong 1984) or
through skin examination by dermatologist (Swerdlow et al.,
1984). All the studies that investigated the'relationship
between number of nevi and melanoma, except Elder 1980,
confirmed that it is risk factor. Swerdlow et al. (1984)
reported RR of 24.8 in association with 15 or more nevi on the
body in Scotland. However, Elwood et al. (1986) showed a RR of
17 in subjects with 3 or more raised moles on the upper arm.
Halpern et al. (1991) showed that dysplastic nevi had an
OR of 6.8(CI 2.7, 16.9) Nordlund et al 1985 who examined 296
melanoma patients and 145 controls and found that 34% of cases
and 7% of controls had more than 5 nevi greater than Smm. (p
<.001).
Holly et al. (1987) reported that one to five nevi on
the arms had RR of 3.8 while 6 or more nevi had RR of 6.3.
Holman and Armstrong 1984 showed a trend of increased risk

with increased number of nevi as shown by OR of 2 for persons
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with 1-4 nevi, 4 for 5-9 nevi and 11.3 for persons with 10 or
more in case control study in Australia. %Sarbe et al. (1989)
supported the findings of the previous studies of dysplastic
nevi and melanoma and reported that presence of atypical
melanocytic nevi was found in 45% of cases and 5% of controls
(RR=7) . For persons with > 60 nevi, RR for developing melanoma
increased 15 times compared to <= 10 nevi.

One study, Elder et al. (1980) reported only low
prevalence of dysplastic nevi(8%) in melanoma cases which
might be explained by using photographs to obtain the data and
clinical examination.

From the previous studies on number of nevi and melanoma.
It appears that number of nevi could be used as a marker to
identify subjects at risk of melanoma for further follow up

and intervention studies.

2.3.5 Social Class

Several studies have shown that individuals with higher
socioeconomic status (SES) are at higher risk for developing
melanoma than individuals with lower SES (Williams et al.,
1977; Lee and Strickland 1980; Cooke et al. 1984; Graham et
al. 1985; Gallagher et al., 1987; Kirkpatrick et al., 1990;
Lee et al., 1992). These studies varied in the method of
assessing SES. Williams and Horm (1977) and Cooke et al. (1984)

categorized SES by income and education level; Graham et al.
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(1985) and Lee et al. (1992) grouped SES by occupation and
education level; and Kirkpatrick et al. (1990) grouped SES Ly
median household income as the basis for categorizing SES.

Despite the agreement of Kirkpatric et al. (1990) with
the other studies of SES and melanoma, they reported an
inverse relationship between SES and melanoma in those older
than 70 years. They suggested that melanoma may be related to
chronic sun exposure based on these results.

The relationship between melanoma and SES has been
suggested as a role of intermittent exposure in higher SES
during recreational activities. Also, SES affects education
and dietary behaviors which, in turn, may be indirectly
related to the risk of melanoma. This should be considered in
studying the risk factors of melanoma and investigating any
potential interactions.

Since education is one of the elements of SES which has
its own impact on melanoma, (Lee et al., 1992) analyzed the
data of 2780 melanoma cases and 8271 age-, sex—-, and
geographically matched white controls from 50 states as part
of follow up study by the American Cancer Society. They
reported significant increased risk for melanoma with
increasing education level in men and women (p<0.001 and p=
0.001 respectively) with RR of 2.63, for males and females,

when compared the highest(graduate school)with the lowest
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educational level (eighth grade or less) and concluded that

persons with moies formal.

2.3.6 Role of Macro and Micronutrients

Experimental carcinogenesis studies have shown biological
agents that are essential or show modulatory effect in mouse
skin cancer models. Fat and some micronutrients are some of

these agents.

2.3.6.1 Role of Lipids

Experimental studies indicate that the amount and type of
dietary fat exert different effects on the promotional stage
of carcinogenesis (Locniskar et al., 19921 and Leyton et al.
1991) . These studies have demonstrated a relationship between
dietary fat and cancer occurrence in skin (Black et al.,
1983), hepatic (Miller et al., 1944), or mammary cancers
(Carroll and Hopkins, 1979).

When the degree of saturation of fat and tumor incidence
were studied, different fat composition of the diet showed
either to enhance or suppress spontaneous or induced tumors.
Fischer et al. (1980), in the experiments on the mouse skin
cancer model, observed 50% increase in tumor yield. This
increase followed cutaneous application of polyunsaturated
fat, as arachidonic acid, 4 to 8 hours prior to the

application of the tumor initiator, dimethylbenz[a]anthracene
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(DMBA), in comparison to the yield after application of DMBA
alone. Miller et al. (1944) showea that dietary fat composed
of totally saturated fatty acids decreases the rate of tumor
progression in chemically induced hepatoma in rats. On the
other hand Carroll and Hopkins (1979) showed that rats fed a
diet made of totally polyunsaturated fat increased mammary
tumors.

Increased polyunsaturated lipid intake specially linoleic
and arachidonic acids, leads to increased cell membrane
content of arachidonic acids which are oxidized to
prostaglandins (Meade and Mertin, 1978 and Kripke, 1983).

Linoleic acid is the precursor of arachidonic acid which
leads to the formation of prostaglandins. Arachidonic acid
metabolism may take part in the process of tumor initiation by
binding of arachidonate metabolites to DNA (Bsau and Msrnett,
1983), or oxygenation of carcinogens as a consequence of
oxidation of arachidonic acid (Fischer, 1985). In skin cancer
model, this could be potentiated by the release of arachidonic
acids from the membrane and their conversion to oxygen
radicles which show a tumor promoting effect after UV
irradiation. (Hawk et al., 1983).

Not only arachidonic acid is the tumorigenic agent by its
direct carcinogenic effect of arachidonate on DNA, but also
prostaglandins, the end products of arachidonic acid cascade,

increase tumor promotion.
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This was shown by Fischer et al. (1980) who indicated that
PGF2a increases TPA tumor promotion in SENCAR mouse by up to
60% with 10 ug application.

Modulating the effect of arachidonic acid has been
achieved through inhibition of the arachidonic acid cascade
prior to the formation of prostaglandins. This results in
inhibition of tumor initiation and promotion (Fischer et al.,
1989), and denotes that agents 1leading to release and
metabolism of arachidonic acid may increase the chance of
tumorigenesis and their inhibition will retard this effect.

Based on the previous studies on dietary fat in animal
models of skin cancer, dietary polyunsaturated fatty acids is
considered to be a risk factor for the development of skin
cancer which may show the same association in skin cancer in
humans. This should be considered in epidemiological studies
investigating the role of diet in skin cancers including

melanoma.

2.3.6.1 Role of Antioxidants

UV irradiation results in the formation of free radicles
and lipid peroxidation in the skin, in animal models. These
effects may be responsible for DNA damage and cancer (Moody
and Hassan, 1982). Free radicles have been shown to initiate
a chain reaction which is accelerated by lipid peroxidation of

unsaturated fatty acids. Antioxidants block the effect of free



37
radicles and lead to tumor inhibition when tested in
experiments) mouse skin models. The role of antioxidants are
to reduce these peroxidation reactions and to delay free
radical chain reactions (Moody and Hassan, 1982; Black 1987;
Imlay et al., 1988).

The results of Lo and Black (1973) had previously shown
similar results to the previous hypotheses. After
experimenting on two groups of mice, one was fed high
antioxidant diet and the other received a balanced regular
diet as a control, increased antioxidant content in the skin
was associated with decreased percent of cholesterol alpha
epoxide formed. They suggested, based on the results of their
experiments, that antioxidants appeared to inhibit 1lipid
peroxidation and photochemical conversion of skin cholesterol
to its epoxide. This was supported by a similar experiment
with 2 types of diet supplemented or unsupplemented with
antioxidants.

The previous tumor inhibitory role of antioxidants was
also supported by Black and Chan (1975) who suggested that
dietary antioxidants reduce the number and severity of UV-
induced skin cancer in mice as proved by occurrence of skin
tumors in 30% of the regular diet group compared to 7% of the

antioxidant group.
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Vitamin E, as one of the antioxidants, has been shown by
Gensler and Magdaleno, (1922 to significantly reduce
photocarcinogenesis when applied topically to the back of mice
exposed to UVR.

Clinical studies confirmed the previous experimental
observations supporting the tumor inhibitory role of
antioxidants and showed that topical vitamin A and related
compounds can be used for the treatment of cutaneous melanoma.
Levine and Meyskens, (1980) showed that topical retinoid, all
trans- retinoic acid, was used for the treatment of two
melanoma cases with cutaneous metastasis. Complete regression
was observed in all lesions in one case, while partial

regression was observed in the other.

2.3.6.3 The Combined Role of Lipids and Antioxidants

As mentioned above, some studies have suggested that
polyunsaturated fat has a tumor stimulatory role while
antioxidants have an inhibitory. Some other studies have
investigated the combined effect of polyunsaturated fat and
antioxidants to test the individual hypotheses of
polyunsaturated fat and antioxidants and to test the effect of
simultaneous effect of their dietary administration.

Black et al. (1983) investigated the effect of dietary
lipid levels, degree of lipid saturation, and antioxidant

supplements on tumor latency and multiplicity of ultraviolet
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carcinogenesis in female albino hairless mice. They included
12 groups of 42 animals each and subjected to a restricted,
semipurified, isocaloric diet containing 4%, 12%, or 12%(60%
saturated) corn o0il with or without 2% antioxidants. The
animals fed the saturated corn oil showed a significantly
larger tumor latent period than those receiving either levels
of unsaturated lipids. Greater tumor multiplicity was detected
in groups receiving unsaturated lipids. They concluded that
the carcinogenic response to UV is altered by the degree of
lipid saturation in diet and the carcinogenic inhibition
effect of antioxidants could be altered by the dietary fat
saturation.

Another experiment of Black et al. 1983 confirmed the
previous results when different degrees of lipid saturation
were examined in combination with antioxidants. A linear
relationship between lipid level of the diet and tumor latency
was observed. Maximum acceleration of photocarcinogenesis has
been observed with 4% of unsaturated fat. Antioxidants
resulted in an increase in the tumor latency period and
decrease in tumor multiplicity, only at the highest level of
lipid used in this experiment. They concluded that dietary fat
has direct effect on tumor latency and multiplication and that
antioxidants produce an inhibitory effect equal to the effect

of lipids at least in the range studied.
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The above mentioned animal studies report the relation
between micronutrients and non melanoma skin cancer are
presented here assuming that the etiologic factors and the
mechanisms of carcinogenesis involved in skin cancer and
melanoma are almost the same. There is no available animal
model to study melanoma up till now.

The experimental animal sKkin cancer models mentioned
above point out that polyunsaturated fat and antioxidants are
crucial nutrients, with stimulatory and inhibitory
carcinogenic effects respectively. This showed to be
thoroughly examined in epidemiologic studies investigating the

diet-melanoma relationship.

2.3.7 Dietary Risk Factors of Melanoma
2.3.7.1 Role of Food Items and Food Groups

Few studies have been published on diet and malignant
melanoma. Some of them have suggested certain dietary factors
as protecting against or enhancing the other risk factor of
melanoma. However the role of diet and nutrition in the
etiology of melanoma is not yet clear. This could be due to
different methodologies, insufficient sample size (Stryker et
al 1990), genetic background of the study subjects, or other
confounding factors that may obscure or exaggerate an existing

association.
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Mackie (1974) was the first published study to address
the relationship between diet and melanoma. He reported 5
cases of malignant melanoma of the leg in Australia, with
marked reduction of saturated fat intake during the 10 month
period prior to diagnosis. The reduction of dietary saturated
fat in those cases was replaced by increased intake of
polyunsaturated fat but similar total fat. Inspite of the
small sample size and the inaccuracy of estimating actual
dietary intake of these cases, the study supported the results
of the animal non melanoma studies. It helped to direct the
attention of researchers to study the relationship between
diet and melanoma.

Mackie et al. (1980) further studied their previous
observation and assessed polyunsaturated fatty acids intake
through estimating fatty acid composition of subcutaneous fat
of melanoma cases and controls. Dietary and subcutaneous
linoleic acid in adipose tissue were higher in cases than in
controls.

Mackie et al. (1987) replicated the previous study
(Mackie, 1980) on 100 melanoma cases and a similar number of
controls during 1984-1985 in Sydney, Australia. In comparison
to the previously mentioned study (Mackie, 1980), there was a
substantially higher percentage of mean linoleic acid in
subcutaneous fat of the cases of the latter study in

comparison to the former one. Also, more controls had low
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percentage of 1linoleic acid in the triglycerides of
subcutaneous adipose tissue than patients.

Six published studies have followed the first observation
of Mackie (1974). Three of them showed no difference between
the dietary intake of melanoma cases and controls. These
studies were Holman et al. (1982) who studied the intake of
all macro and micro dietary nutrients in Australia and Makcie
et al. (1987) who studied the consumption of margarine and
cooking o0ils as an index of polyunsaturated fat. Also,
Gallagher et al. (1986) in the West canada study showed no
significant difference in vegetables, fruits, dairy products,
fat, or meat consumption and the risk of melanoma.

Difference in dietary intake and melanoma were reported
by Holman et al. (1986) who showed a trend of increased risk
of melanoma with increase intake of protein and fat in
Australian population. Also, Stryker et al. (1990) reported
that vitamin E and iron-rich pies and dark bread have a
protective effect against melanoma.

The observation of Stryker et al. (1990) regarding
vitamin E rich foods was supported by (Kirkpatric et al.,
1991) who showed a protective effect of vitamin E- and zinc-
rich foods in Washington state population.

As the epidemiologic studies of diet-melanoma studies
show no consistent dietary pattern to be suspected. More

research 1s needed to further examine the foods that suggested
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related to melanoma as polyunsaturated fat, vitamin E-rich
fonds. Also, other food items and food groups that show high
nutrient content of other antioxidants in experimental studies

as vitamin C and Beta carotene should be carefully examined.

2.3.8 Role of Alcohol Intake In Melanoma and Other Cancers
2.3.8.1 Alcohol Intake and Related Dietary Pattern

Alcohol may be related to cancer either through its own
biologic mechanisms and / or via related dietary patterns
(Herbert and Kabat, 1991). The studies that examined the
validity and reproducibility of dietary assessment tools
showed that alcohol consumption is more accurately recalled
than food (Willett et al., 1985; Williams et al., 1985; and
Willett et al., 1987) and that misclassification in reporting
alcohol intake is less frequent than nutrient intake in
general population surveys (Le Marcahnd, 1990), this makes
alcohol consumption a reliable parameter, relative to diet,
for assessment of associated dietary patterns.

Many studies have investigated the nutritional
consequences of alcohol intake among dysfunctional drinkers.
Few others have studied the diet-alcohol relationship in non-
chronic drinker general populations. The latter show clearer
picture of the alcohol-related dietary patterns (Hillers and

Massey 1985 and Rissanen et al., 1987).
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Specific unhealthy dietary patterns have been associated with
alcohol intake among non- chronic drinkers. Herbert and Kabat
(1991) reported increased intake of high fat diet; meat, eggs,
mayonnaise, potato chips among moderate and heavy lung cancer
drinkers who used to consume more than 4 Whisky equivalents in
ounces per day in four U. S. cities. Lighter drinkers showed
higher intake of fruits, and vegetables . This observation of
alcohol-related low quality diet also was shown by Le Marchand
et al. (1989) who reported an association between increased
alcohol intake and increased consumption of polyunsaturated
fat, meat, and cholesterol-rich diet in Hawaii.

This unhealthy dietary pattern associated with increased
alcohol intake was also observed by (Fischer and Gordon, 1985
and Hillwe and Massey, 1985).

On the other hand studies among chronic drinkers
showed that excessive alcohol consumption interferes with the
metabolism of several nutrients as B12, niacin, thiamin,
zinc, and iron deficiency (Tipton, 1983; Liber, 1984a; Liber,

1984b Vannucchi and Moreno 1989).

2.3.8.2 Alcohol and Melanoma

Few epidemiological studies have investigated the
association between dietary intake and the risk of melanoma,
and only four of them have addressed the relationship between

alcohol consumption and melanoma.
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Holman et al. (1986) studied the relationship between the
different histologic types of maligna.t melanoma and the
current level of alcohol consumption. They assessed alcohol
intake as the sum of intake of beer, wine, and spirits
expressed in kilograms of alcohol per year. Increased risk of
unclassified melanoma was observed with the consumption of
alcohol. A trend of increased melanoma risk was associated
with increased alcohol intake.

This increased risk of melanoma with increased alcohol
was supported by stryker et al. (1990) who reported a trend of
increased melanoma risk with increased alcohol intake with no
difference between different histologic subclassifications of
melanoma. Williams and Horn (1977) reported increased risk of
melanoma with current and past alcohol intake while Holman,
(1982) reported that the risk of melanoma in relation to
alcohol consumption is only observed among current drinkers.

In contrast to the previous studies, Gallagher et al.
(1986) 1in the Western Canada study showed no significant
difference between melanoma cases and control in the
consumption of beer, wine, spirits, or total alcohol

consumption.
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V. B. 3. ALCOHOL AND OTHER CANCERS:

Alcohol intake has been found to be a risk factor i1or
oropharyngeal (Vitale, 1975; Liber et al., 1986; Driver 1987;
Blot et al., 1988), esophageal (Zeigler 1986 and Graham et al.,
1990), pancreatic (Huech et al., 1983 and Cuzick and Babiker
1989), hepatic (Yu et al., 1983 and Naccarato and Farinati
1991), rectal( Levitt et al., 1982,and Simanowski et al.,
1986) and breast cancers(Williams and Horn 1977 and Willett et
al. 1989). Total alcohol intake and different types of
alcoholic beverages have been used in examining the
association between alcohol and different types of cancer.
Some studies tested the association between alcohol and cancer
in heavy drinkers while others investigated it among moderate
drinkers.

Alcohol may exert its carcinogenic effect through direct
destruction of the genetic material (Harsnyi et al. 1977; Obe
and Ristow, 1979), induction of microsomal cytochrome p-450
enzymes which stimulate carcinogenesis (Gillette, 1976),
retarding DNA repair after damage from alkylating agents,
destroying the detoxification function of liver cells against
certain carcinogens (Liber, 1986), and / or suppression of the
immune response(Zeigler, 1986).

Ames et al. (1987) reported that acetaldehyde, the

primary metabolite of alcohol , has a carcinogenic effect
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under few circumstances and may consequently lead to DNA
damage by geanerating free oxygen radicals and 1lipid
peroxidation which may enhance cancer occurrence.

From the pervious review of the epidemiologic studies of
diet, alcohol, and cancer and the biologic mechanisms of
alcohol in other types of related cancers we conclude the
following:

1. Specific dietary patterns as high fat, low fruits and
vegetables, and low quality diet are associated with moderate

and heavy intake of alcohol.

2. The association between cancer and alcohol may differ by

the type of alcoholic beverage used.

3. Applying the previous mechanisms of alcohol and cancer to
the etiology of melanoma some mechanisms could be applicable
and help understand how alcohol may be related to melanoma,
while others are not because they are tissue-specific. These
local and tissue-specific mechanisms include those for liver,
esophageal, and rectal cancer where alcohol exerts a local

tissue damaging effect.

4. The molecular and cellular mechanisms that were discussed
above; destroying the detoxification power of liver, enhancing

DNA damage and delaying DNA repair, affecting intake and
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absorption of essential nutrients, and suppression of immune

response may exist and work in casc of alcohol and melanoma.

5. The generation of free oxygen radicles and 1lipid
peroxidation as enhancer of breast cancer models has been
observed in skin cancer models described above in the
experimental studies of Black et al. (1983) and Fischer et al.

(1989) .

2.4 Previous Nutritional and Epidemiologic Studies On Food
Groups
2.4.1 Food Groups for Nutrition Guidance:

The first development of food groups was that of U.S.
Department of Agriculture (USDA) in 1940s (Light, 1981). It
was followed till 19461 by variety of food guides and number
of food groups varied from 5 to 12. The "Four Food Group"
guide by the USDA in mid 1950s was the following grouping.
This was known as the basic food groups, which was stated by
its authors as to translate " what is known about nutrition
requirements and about the composition of foods into a
workable plan that will help the ordinary person to select the
kinds and amounts of food that will give a nutritionally good
diet" (Phipard and Page, 1962).

In 1979 USDA released a new publication "The food" as the

dietary guide with a minor revision of the "Four Group"
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publication. "The food" was more focused on the micronutrient
content of the food groups and included a fifth group called
"Fats, Sweets, Alcohol Group". One of the important issues
considered in the design of food groups was the simplicity of
its composition and use and avoiding dietary inaccuracy
resulting from categorizing too few groups or the difficulty
to remember large number of groups.

Davidson and Passmore(1979) proposed the categorization
to 10 groups which was used later by Manosos et al (1983) and
Macquart-Moulin et al. (1986) in colorectal cancer.

These 10 groups are:

1. Cereals.

2. Starchy roots.

3. Sugars and syrups.

4. Pulses, nuts, and seeds.

5. Vegetables.

6. Fruits.

7. Meat, fish, eggs, and novel proteins.
8. Milk, and milk products.

9. 0ils and fats.

10. Beverages.
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In nutritional surveys, food and nutrient scores are
calculated to estimate whether the average daily dietary
intake is adequate. These indices are not generally very
precise but they give an idea about the adequacy of food
intake (James et al., 1979).

Nationwide Food Supplementation survey (NFCS) contained
9 major food groups, 47 major subgroups, 244 minor subgroups,
and a miscellaneous category of seasonings and supplements.
The major groups of NFCS’s classification are:
1. Meat, poultry, fish and mixtures.
2. Eggs, mixtures and substitutes.
3. Legumes, nuts and seeds.
4. Grain products.
5. Fruits.
6. Vegetables.
7. Fats, oils, and salad dressings.
8. Sugars and sweets.

9. Beverages.

2.4.2 Epidemiologic studies

Few epidemiologic studies have investigated the
relationship between types of cancer and food groups. The
associations differ from one type of cancer to the other
according to the nutrients of interest, nutrient content of

foods and types of food items contained in food groups.
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Mansos et al. (1983) used the following food groups to
study colorectal cancer in Gicece: cereals, starchy roots,
sugar and syrups, pulses, nuts and seeds, vegetables, fruits,
meat, fish, eggs and novel protein, milk and milk products,
and oils and fats. These food groups were chosen as they
represent the high fiber and fat foods. He noted less frequent
consumption of vegetable groups and more frequent consumption
of meat groups by cases. Other studies that investigated
colorectal cancer used similar food groups with additional
subgroups of vegetables to test particular nutrient rich foods
(Macquart-Moulin) et al 1986. She used 3 subgroups of
vegetables by their fiber content and showed lower consumption
of meat, bread, egg, or butter. Other grouping by fresh and
processed meat was used by Benito et al. (1990), who reported
increased risk of colon cancer with increased consumption of
fresh meat.
Other grouping in relation to micronutrient content of
food groups and food price was used by Ziegler et al. (1990)
who studied the relation between cervical cancer and diet
using dark green and yellow vegetables and expensive and cheap

meat and fish.
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Based on the review of the epidemiologic studies that

utilized food groups as method of analysis in relation to

different types of cancer, in this study we need to assemble

the food groups according to the foods with high nutrient
content of polyunsaturated fat, iron, vitamin E, and

vitamin C.

2.5 Summary of Findings

From the previous review of the studies that investigated
melanoma in most aspects, we think that UVR is the major
environmental etiologic factor in the pathogenesis of
melanoma. Several sources are suspected to provide UVR,
however, sun rays are likely to be the most conceivable. The
exact carcinogenic stage at which UVR exert its effect,
whether initiation or promotion, is not yet confirmed.

However, the initiation, promotion, are progression
stages of carcinogenesis are well documented in skin cancer
models. Experimental studies showed that Dietary, hormonal,
and genetic factors alter initiation, promotion, and/or
progression stages of skin carcinogenesis.

Environmental factors, particularly sun exposure and
diet, are the most modifiable elements. Melanoma prevention
studies currently focus on avoiding excessive sun exposure in
genetically susceptible population. Diet has not been

adequately studied, except for several animal experiments on
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skin cancer and few epidemiologic studies on melanoma. These
experimental studies have pointed out antioxidants as vitamin
E, vitamin C, Beta carotene as inhibitory of tumor promotion
and polyunsaturated fat as enhancer of the that stage.

Epidemiologic studies have not agree on all nutrients
shown in experimental studies, except vitamin E and
polyunsaturated fat ,in some of them. Further epidemiologic
studies are needed to further investigate the relationship
between diet and melanoma and to identify protective and risky
nutrients and food items. The interaction between diet,
demographic and social factors should be considered as they
may influence diet and melanoma and confound the melanoma-diet
relationship (Figure 1). Dietary intervention studies should
apply the results of experimental and epidemiological studies

to modulate carcinogenesis.

In this study we aim at the following:

1. To identify the food items and food groups that are
associated with melanoma.

2. To estimate the magnitude of the relation between these
foods and melanoma.

3. To find out combinations of food groups or dietary patterns
that are related to melanoma, including those associated with

alcohol intake.
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4. To investigate the effect of demographic, socioeccnomic,
and educational factors in relation to diet and consequently

melanoma.
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CHAPTER ITiREE

METHODS AND PROCEDURES

This chapter presents a detailed description of the
methodology used in this research. This includes study
population and community, inclusion and exclusion criteria,
human subject protocol, data collection, and data management
and analysis.
3.1 sStudy Population

From February 1987 to January 1992 persons with
pathologically confirmed diagnosis of basal cell, squamous
cell or melanoma in three southeastern Arizona counties (Pima,
Santa Cruz, and Cochise) were randomly selected and invited to
enroll in a study relating diet and health . After obtaining
the approval of the treating physician to contact the cases,
participants completed 3 questionnaires on diet, medical
history, and life style. The present analysis is restricted to
219 melanoma, 42 lentigo maligna melanoma, and 612 controls.
Melanoma and lentigo maligna melanoma were considered as one
group of melanoma in the analysis. The control sample chosen
for this analysis was selected from the total 783 control
subjects using a systematic random sample. Subsampling was
done to select gender and age-comparable male and female

control samples.
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3.2 Inclusion Criteria

Cases have been identified through the Arizcra Rapid
Reporting System, as subjects 18 to 80 years old with a first
diagnosis of non-metastatic melanoma with a possible prior
diagnosis of non-melanoma skin cancer at the time of
enrollment in the study. Eligible patients were selected at
random with no replacement from the Rapid Reporting Systen.
Only patients with white non Hispanic (Anglo) origins were
recruited in the study. Anglo origin was specified as being of
white race and having parents and grandparents not born in
Mexico or other central/South American Caribbean countries.
First primary melanoma was ascertained using clinical
information, review of records in the Arizona Tumor Registry,
reports by the case during their interview, and review of
medical records and histologic specimens from the available
biopsies. Where there was no confirmation of the contrary, the
patient’s own report that they were sure of having no prior
diagnosis of skin cancer was accepted.

After identification of eligible cases, letters were sent
to their physician requesting permission to contact the
patients regarding participation in the study. Cases were
contacted by interviewers calling to describe the study,
invite participation and schedule the interview. Non-
consenting cases were replaced by an alternate cases and

selected at random from the same Rapid Reporting System.
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Personal letters and in-person contact with cases were used to
increase rarticipation rates.

A sample of general population men and women controls was
selected, frequency matched to the cases by age category and
gender using a random-digit dialing method based upon
Waksberg’s procedure for sampling (Waksberg, 1978). This
method makes use of the fact that phone numbers sharing the
same first digits tend to be either all residential or all
non-residential.

After the selection of each case, the last two digits of
every case telephone number were replaced with two digits
drawn from a random number table. The resulting number was
used to identify the corresponding name and address using the
Cole’s directory. Business phones or non-working number were
excluded and replaced with other two random digits. A letter
of introduction was mailed to the name and address of the
corresponding number, followed by a call within 4-6 working
days. If there was no answer, the number was re-dialed on
different days and times and discarded only after 12
unsuccessful attempts which included daytime, evening,
workday, and weekend calls. In addition to matching by phone
number, we matched cases and controls by residence zip code to
ensure dgroup matching of the 1locality and consequently

socioeconomic standard.



59

Fifteen interviewers conducted the home interview survey

at the subjects home, study clinic, or other convenient place
for the subjects. Interviews took one hour on the average and
covered the risk factors shown on the interview form (Appendix
III). Dietary assessment, anthropometric measurements, tissue
specimen collection and processing took four hours per
subject, plus other 2.5 hours for scheduling, transportation,

and clinic visits.

3.3 Exclusion Criteria

Controls were ineligible if the phone numbers were not
residential or there were no individuals with the required age
categories. Each selected control was asked to specify the
number of individuals residing at the same household whose
ages fall within the age categories and they were considered
eligible if they met the selection criteria of controls. The
procedure of recruiting controls was repeated until 612

controls were available at the time of this data analysis.

3.4 Protection of Human Subjects
This study was reviewed by the University of Arizona
Human Subject Committee which found that the study impose

minimal risk to the cases or controls (Appendix II).
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3.5 Data Collection
3.5.1 Demographic and Constitutional charucteristics

Data was collected on the demographic, pigmentation
characteristics ( hair color, eye color, ability to tan,
propensity to burn after sun exposure), and medical history
using a self administered questionnaire (appendix I). After
completing the interview, the subjects were scheduled to visit
the study clinic for anthropometric and specimen collection.
Only current weight and height were used in the present

analysis.

3.5.2 Dietary Assessment

Food frequency questionnaires represent fundamental
methods for measuring dietary intake in epidemiologic studies
(Willett, 1990) They are used to get a summary of the average
dietary intake over the preceding period of time. In this
study the Arizona food frequency questionnaire (AFFQ) was
completed to evaluate the general dietary intake of foods and
nutrients and to investigate the usual eating habits during
the preceding year of diagnosis for cases. Table 3.5.2.1 shows
the time between diagnosis and enrollment into the study for

cases.
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Table 3.5.2.1 Distribution of Cases by the Period of Time
Between Diagnosis and Recruitment into the Study
Time Total population Males Females
period
No. % No. % No. %

<= 6nm 81 31 45 33.3 36 28.6
6-12nm 91 34.9 45 33.3 46 36.5
>12m 89 34 45 33.3 44 34.9

Controls reported only the diet history of the year preceding
the interview date. Only subjects without recent dietary
modifications during the preceding year of diagnosis in cases
and the preceding year of the study were included.

AFFQ has been extensively utilized in previous studies
throughout Arizona and showed reasonably valid and
reproducible results. It has been designed and implemented by
the Dietary Core at the Arizona Cancer Center as a
modification of Health Habits and History Questionnaire (HHHQ)
food frequency component of the NCI (Block et al., 1986). This
was designed to overcome the difficulties encountered with

using HHHQ in Arizona, to include the commonly eaten
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Southwestern foods in the regular food list, and to collect
information on suppicments use. Also previous research
utilizing HHHQ in Arizona showed that subjects did not like to
£fill in numerical values for times per week of month, abundant
errors 1in data coding, and substantial entry time was
required. The guestionnaire was designed in 1987, and computer
programs were written to analyze the dietary information. The
program helps the optical scanning of the forms, identify and
correct form completion and scanning errors, save the scanned
data, convert the cleaned scanned data to HHHQ format, run the
AFFQ analysis which is based on USDA data base, estimate
nutrients from supplements, and prepare appropriate output
files with and without supplements for various analytic
purposes. (Personal communication with Dr. Ritenbaugh, 1992).
AFFQ includes 114 food items, a section for other foods,
and questions on the use of vitamin and mineral supplements
(Appendix I). Each food item had a specified portion size and
nine possible responses for the frequency of consumption
ranging from never or less than once per month to more than
once per day. After the subjects filled out the AFFQs, the
forms were reviewed and any incomplete forms (e.g. more than
5 blank lines) needed a phone call to the subject to complete
it. Measures of nutrient intake wusing food frequency
questionnaires have shown valid estimates when compared with

other dietary methods in validation studies (Willett, 1985).
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Some validation studies have been done to validate the

nutrient analysis of the AFFQ with other “~-3ay dietary records

and 24-hour recall in a number of ongoing studies in Arizona
and confirmed its validity.

Among those 217 cases who were asked to £ill the AFFQ for

this study, only one case refused (response rate 99.6 %) and

among 616 controls only 4 subjects refused to fill out the

form (response rate 99.3 %).

3.6 Food Group Analysis

Animal studies have shown that dietary polyunsaturated
fat increases mammary tumors (Carrol and Hopkins, 1979) and
skin tumors in Ultraviolet (UV) irradiated mice (Fischer,
1980). Antioxidants, as vitamin C and vitamin E, have been
shown to decrease the skin tumor yield in UV irradiated mice
(Lo and Black, 1973, Black, 1987). The few epidemiologic
studies that investigated the association between melanoma and
specific nutrients have pointed out dietary polyunsaturated
fat as a risk factor in the etiology of melanoma (Mackie 1980
and Holman 1982) and vitamin E and iron as negatively
associated with melanoma (Holman 1986, Stryker 1990, and

Kirpatrick 1991).
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In the present analysis we focus on the nutrients showed

to be risk factors or negatively associated with melanoma,
based on our hypothesis and the previous literature. Food
group analysis consists of combined food items with high

content of the nutrients of interest, as the unit of analysis.

3.6.1 Classification of Food Groups
There are two methods of classifying food groups in the field
of nutrition:
1. Food groups of nutrition guidance and education, as those
of USDA, 1941, 1979, or National Nutrition Surveys based on

biological characteristics of foods.

2. Food groups in epidemiologic research to test hypotheses on
diet-disease relationship, where specific food groups are
designed to test specific hypotheses.

The types of food items or groups tested in nutritional
epidemiology studies are based on previous research pointing
out particular food items and/or groups as associated with
specific types of cancer. They are also based on aggregation
of food items with high content of related nutrients. In some
studies food groups used for nutrition guidance in USDA and
National Nutrition Surveys were included in addition to food

groups based on nutrient content.
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3.6.2 Differences Between Food Group and Nutrient
Analysis

The two basic units of analysis in diet-cancer research

are nutrients and food groups analysis. In (table 3.6.2.1) a

summary of the differences between the two methods is

presented (Kromhout, 1983 and West and Staveren, 1991).



Table 3.6.2.1 Comparison Between Nutrient and Food

Groups Analysis

Point of comparison Nutrient analysis Food group
analysis

Method for relating Indirect Direct

diet to disease

occurrence

Function Comprehensive Measure of
methods of food

dietary frequency.

assessment.

Prerequisites for

Detailed food

No need for

the analysis composition detailed food
tables are needed composition
tables
Multicollinearity Present, due to Absent, due to
high correlation low
between correlation
nutrients. between food

groups.




67

Continued Table 3.6.2.1

Significance Represents the Represents the
average of sum of
nutrients of a frequency of
sample of foods. food
consumption.

3.6.3 Difficulties with Food Group Analysis

From the review of the studies on food group analysis,
some design problems appear to face the research in this area
and make comparability a tedious task. These problems are:
1. Using different food items to construct different food
groups in the analysis of different studies of the same type
of cancer.
2. Some of the studies define food groups as the average
consumption of food items constituting the group while others
define it as the average consumption multiplied by the portion

size of the food items of the group.
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The objective of this study is: To investigate the
relationship between dietary consumption and malignant
melanoma. This will be estimated by computing the odds ratio
of food items and food groups associated with melanoma. The
food groups to be studied are those with potential risk or
protective effect with melanoma namely:

1. High-fat and high polyunsaturated fat rich-foods which were
proposed to be associated with increased risk of melanoma.
2. High vitamin C, high folate, high vitamin E, and high B
carotene- rich foods expected to be associate with decreased
risk of melanoma.

3. Alcohol, as total intake of alcohol, individual alcoholic
beverages, and percent of alcohol from different type of
beverages.

4. Combinations of the above mentioned food groups at
different levels of consumption.

The ultimate goal of this study is to find out the food
items and food groups associated with protective or increased
risk of melanoma. This could be a base for nutrition education
interventions and help modify the dietary pattern of the
public to decrease the risk of melanoma, if diet appeared to

be related to melanoma.
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3.6.4 Nutrient Analysis
Nutrient intakes were computed using a special software
program at the Nutrition Core of the Arizona Cancer Center.
This program multiplies the consumption frequency of each food
item by the nutrient content of the specified portions, as
estimated from food composition sources, and summing these
values. Nutrient intakes were computed for 28 macro and
micronutrients and 24 of vitamin and mineral supplements. The
USDA tables (1989) was the source of nutrient data base used

for this analysis.

3.7 Data Management and Analysis Procedures

3.7.1 Variable Computation

Food group intake was calculated as the sum of the weekly
frequency of consumption of the food items comprising the
group. Since we evaluated association between total dietary
fat, polyunsaturated fat, vitamin E, vitamin C, iron, and
alcohol with melanoma, we grouped food items into the
following groups: High vitamin ¢ fruits and Jjuices,
Cruciferous vegetables, high fat meats, chicken and fish,
polyunsaturated fat-rich foods, baked foods, and alcoholic

beverages.
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We further classified these groups into a number of
subgroups based on different combinations of food itams of the
group. Table 3.7.1.1 shows the main food groups and subgroups
included in this analysis. These groups and subgroups were
designed to aggregate different combinations of foods expected
to be related to increased risk or protective effect with
melanoma. For foods consumed seasonally, an approximate season
length was derived from the data collected in the USDA
Nationwide Food Survey. The freguency of consumption was time-

averaged over a l-year interval.
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Table 3.7.1.1. Composition of Food Groups and Subgroups

FOOD GROUP

CONSTITUENT FOOD ITEMS

FRUITS

High vitamin C fruits and

juices

Cantaloupe, frozen
strawberries, fresh
strawberries, oranges,

orange juice, grape fruit

High vitamin C fruits

Cantaloupe, frozen
strawberries, fresh
strawberries, oranges

High vitamin C juices

orange juice, grape fruit,

grape juice, Tang

Seasonal fruits Cantaloupe, watermelon,
fresh peaches, fresh
strawberries
Fresh fruits Apples, bananas, grapes,
oranges
Canned fruits Canned peaches, frozen

strawberries,orange juice,

grape juice




Continued Table 3.7.1.1

Total fruits Cantaloupe, watermelon,
fresh peaches, canned
peaches, fresh strawberries,

frozen strawberries, apples,

bananas, grapes, oranges

VEGETABLES

All Cruciferous

vegetables

Broccoli, Tomatoes,
Cauliflower, Raw Spinach,

and coleslaw

Group I Cruciferous

vegetables

Broccoli, Raw Spinach, and

coleslaw

Group II Cruciferous

vegetables

Broccoli, Cauliflower, and

coleslaw

Group III vegetables

String beans, peas,
broccoli, cauliflower,

carrot

Group IV vegetables

String beans, peas,

broccoli, cauliflower




Continued Table 3.7.1.1

MEATS

Total meats

Group I Red meats

Bacon, sausage, hamburger,
beefsteak, beef stew, pork,

ham, hot dogs

Group II Red meats

beefsteak, beef stew, pork,

ham, hot dogs

Group III Red meats

Bacon, sausage, hamburger,

beefsteak, beef stew, pork

Chicken and fish

Fried chicken, fried fish,
baked or broiled chicken,

baked or broiled fish

Preserved meats

Ham, hot dogs, bacon,

sausage
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Continued Table 3.7.1.1

POLYUNSATURATED

FATTY ACIDS~-RICH FOODS

Oleic acid-rich group

Peanut butter, Butter on
bread, Margarine on bread,

and salad dressings

Linoleic acid-rich group

Peanut butter, Chips,
Margarine on bread, and

salad dressings

BAKERY

Group I sweets

Donuts, pumpkin pies, other

pies

Group II sweets

pumpkin pies, other pies
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For the analysis of alcoholic beverages we divided the
distribution of those consumed each type and total alcoholic
beverages into three levels (low, moderate, and high), based
on the distribution, after excluding those’who never consumed
any amount of the corresponding type of alcohol. Low,
moderate, and high consumption were compared with no
consumption as the reference group each at a time. In other
set of analysis we compared no consumption with any amount of
consumption, as one category, for each brand of alcoholic
beverages. We also examined the relationship between alcohol
intake as grams of alcohol and melanoma as investigated in
other studies (Holman et al. 1982; Stryker et al. 1990).

We also examined vitamin intake during the past one, ten,
and twenty years of the study. This was done to examine if
patterns of vitamin intake are related to certain dietary
patterns. Four vitamin intake patterns were created and
examined for any relation with food group consumption. These
vitamin pattern were never used, past users, recent users, and
always users. This vitamin intake pattern was based on
combinations of the responses of the questions of the vitamin
intake throughout the last twenty years. Table 3.7.1.2 shows
the method of coding of vitamin pattern variable. In addition
we investigated the relationship of the time period between
date of diagnosis and enrollment in the study, and the

observed dietary patterns.
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Table 3.7.1.2 Coding Scheme of the Vitamin Pattern

Vitamin Used last Used in the Used in the

pattern year last 10 years last 20 years

Never used

Past users %
e
X b
Recent X
users
X X
Always X X
users
X X X

X indicates the category of patient’s vitamin intake

Two body mass indices were computed, Quetlet’s index
(Kg/m* ) and Benn'’s index (kg / m!®"¥?) ., A comparison between the
two indices was carried out for different age, sex, and
socioceconomic standards. Benn’s index was suggested to reduce
the correlation with height and increase the correlation with
welght (Benn, 1971).

We examined this association between Benn’s index,

Quetlet’s index and height, each at a time to verify its
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applicability in this population. We examined the correlation
between Benn’s index, Quetlet’s index with height, height
above the median, height below the median height in cases and
controls.

The average consumption of all FFQ food items was coded

as follow: '"more than once a day" coded as 2/day; "once a
day" coded as 1/day; "4-6 times a week" coded as 5/week; "2-3
times a week" coded as 3/week; "once a week" coded as 1l/week;
"1-3 times a month" coded as 3/month; "less than once/month as
1/month; "rarely" as 0.02/week, and "never" as zero.
Since rarely and never were included as one category in the
AFFQ, if any portion size was marked in addition to
rarely/never, it was considered as rarely. If no portion size
was marked it was considered as never.

For the analysis of food items the frequency of
consumption was standardized in terms of times per weekly by
multiplying the daily consumption by 7 and dividing the
monthly consumption by 4.

The weekly consumption of each food item was multiplied
by the equivalent of medium potion size to standardize for
portion size. Small and large potion size were converted into
equivalent of medium size by dividing small portion size by
medium size in grams and large portion size by medium size in
grams. These equivalents were calculated for every age and

sex~specific portion size of each food item using the USDA
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portion size data base. As a result, the final variable used
for all the analysis after weekly and portion size adjustments
was " The Adjusted Average Weekly Consumption" (AAWC).

AAWC was divided into tertiles of as low, moderate, and
high intake, with the aim of having almost equal number of
controls in each category. This cut points of categorization
into tertiles was based on the BAAWC of controls and it
considered the occurrence of clusters in the distribution.
Tables 4.2.2-1.2.4 show the cutpoints of all food items and

groups studied.

3.7.2 Management of Data

Data management and documentation were done using a
microcomputer at The Epidemiology Department of the Arizona
Cancer Center. AFFQs were optically scanned and data files
were created at the Nutrition core of the Arizona Cancer
Center. Dbase IV plus was used to create data files for the
home interview survey. Data was saved on the main frame and
then converted into DOS text files and then SAS data sets were
created and used for the analysis. SAS graphics software

program was used for preparing charts and graphics.
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3.7.3 Quality Control of Data
Data cleaning and quality contrcl check were as follows.
Range checks were employed after creating the data files into
the computer. Consumption of all food items of 10% sample of
cases and controls were compared with the original AFFQs.
There is no single error detected between the original AFFQ

forms and the data files.

3. 8. STATISTICAL ANALYSIS:

3.8.1 Descriptive statistics

Potential risk factors were analyzed individually using
chi-square and Mantel-extension of the chi-square test
(Mantel, 1963). These variables were age, gender, place of
residence, socioeconomic status, education, tanning ability,
number of palpable moles and freckle greater than 5 mm, total
caloric intake, Quetlet index, the average number of hours of
sun exposure, and year of recruitment into the study.
Variables that showed a positive association with melanoma, in
the wunivariate analysis were included in the 1logistic
regression model to control for their effect.

The odds ratios computed were designed to compare the
values of the first quartile with the second and the third
tertiles one at a time. Where there was no available tertile
distributions, the high intake was compared to the reference

low intake.
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Univariate analysis was done on all FFQ food items. The
items and groups which appeared significant or potentially

related to melanoma were included in the following analysis.

3.8.2 Analytical Statistics

We subsequently employed unconditional logistic
regression to simultaneously <control for confounding
variables (Breslow and Day 1980), using SAS statistical package
(SAS, 1986). Case/control status was used as the outcome
variable and tertile, or "Low/high" levels of AAwc of food
items and groups were used as the independent variables. This
was done for all tertiles, and low/high levels of all food
items and food groups that showed to be significant or
potentially significant in the univariate analysis and of
particular importance to our research hypothesis. The
coefficients of estimate and the standard error of
coefficients were used to compute the odds ratios and
confidence intervals of each 1level. In addition to the
logistic regression model done for the total study population,
two separate logistic analyses were carried out, for males and
females, to test the modifying effect of gender.

Other covariates were entered into the model one at a
time and odds ratio were computed. These covariates were

entered as continuous, dichotomous, or categorical variables.
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Age, BMI?, total caloric intake, number of palpable moles and
freckles > 2 mm on the arms, number of average hours of sun
exposure, total fat intake, and polyunsaturated fat intake,
were entered as continuous variable. Gender, place of
residence (rural/urban), educational level(less than college
education/ college education), level of alcohol intake (Low/
high), tanning reaction to sun exposure (no or mild/ moderate
or deep), and season of enrollment into the study(spring or
summer/ fall or winter) were the dichotomous variables.

Categorical variables included three categories of
socioeconomic variable representing the social and economic
levels of the study population based on residence zip code and
the wealth rating and buying power of the Cole Directory of
Tucson and neighboring areas. The year of recruitment into the
study was included as five category variable. The variable
representing the place of residence characterizes that place
based on the zip codes distributions. Zip codes within Tucson
were considered as urban while the rest was considered as
rural.

Test for trend was used for all the odds ratios to
examine 1linear relationship of risk. Arbitrary scores of
1,2,3, and 4 were assigned for the first, second, and third,
quartile levels, whenever available, and X’ and p values with

1 degree of freedom was computed from the regression model of
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the scores and the outcome variable. All other covariates that
were present during the odds ratios computations were
controlled for during the trend computation.
We constructed logistic regression models that included the
potential confounders in logistic models of all food groups.
These variables are : BMI?, socioeconomic status, place of
residence, education, and alcoholic intake. There was no
change in the odds ratio values or significance of the models
when all or some of these variables were included in the
models.

The Final 1logistic regression models shown in tables
4.3.1 - 4.3.4 included the variables that showed to be risk
factors for melanoma from the univariate analysis and may
confound the association between diet and melanoma. These
variables are age, tanning ability, and number of palpable
moles on both arms, hours of sun exposure, and year of
recruitment into the study. We also included total caloric
intake, although it appeared to be neither risk factor in the
univariate analysis, nor significant in the logistic models to
control for different total food consumption and body size.

We further adjusted the intake of meat items, and groups
,Sshowed to be associated with increased risk of melanoma, to
the intake of saturated, polyunsaturated, and total fat one at

a time and in different combinations. This was done to test if
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any food item or group that relate to the risk of melanoma is
due to its fat content.

After we observed higher odds ratios with the consumption
of vegetables, meat and alcohol, in males than in females, and
no difference was noticed after adjustment for different types
of fat. we investigated if these variations represent a
distinct dietary life styles rather than true risk factors. We
also tested if these patterns were related to different
periods of time between diagnosis of melanoma and enrollment

into the study.
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CHAPTER FOUR
RESULTS

The results of this research are divided into three
sections; description of the population characteristics,
univariate analysis of the potential confounding variables,
and findings related to melanoma and these confounding

variables.

4.1.1 Descriptive Demographic characteristics

This section includes descriptive statistics of demographic
(age, gender, education, income, residence, socioeconomic
status), and constitutional characteristics (tanning ability,
number of moles and freckles, body mass index).

The data of 873 subjects were included in this statistical
analysis. The distribution of cases and controls appeared to
be evenly distributed by males and females as shown in table
4.1.1.

Table 4.1.2 shows that male and female controls are of
almost equal mean age and standard deviation. Male cases have
higher average age than controls. However, the effect of this
mean age difference was examined in separate analyses by

gender.
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Table 4.1.1 Study Population by Gender

Characteristic Cases Controls
No. % No. %
Males 135 51.7 306 50.0
Females 126 48.3 306 50.0
Total 261 100 612 100

Table 4.1.2 Age Distribution of Cases and Controls by

Gender (Mean * SD)

Cases Controls

Males 60.9(14.1) 53.1(16.9)

Females 54.0(16.7) 53.8(16.6)
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Table 4.1.3 shows the distribution of cases and controls
included in the present statistical analysis. One the average,
2.4 controls were included for each case. Equal age and gender
distribution between cases and controls was considered as
described before in tables 4.1.1 and 4.1.2.

Tables 4.1.4 and 4.1.5 show the educational and income
characteristics of the study population. Quite similar
proportions of cases and controls had the same educational
and income levels. The majority of cases and controls had
college or graduate education (63.3 % and 67.6% respectively).
Also, cases and controls who earn more than $50,000 were 23.4
and 22.4% of each population respectively. These
categorizations by education and income levels were considered
in computing the odds ratios of these variables and in the
logistic regression models. The selection of these variables
was based on the previous literature showing increased risk of
melanoma with increased education and income and melanoma

occurrence.



Table 4.1.3 Study Population

by cCase/Control Status

Characteristic

Melanoma

Lentigo Maligna melanoma

Controls

No.

219

42

612

o

25

70

87



88

Table 4.1.4 Study Population by Educational Level

Cases Controls
Educational level No. % No. %
Elementary school (8 10 3.9 8 1.3
years or less)
Some high school (9- 12 4.6 24 3.9
11)
Finished high 60 23.2 150 24.5
school (12 years)
Some college(13-15) 74 28.6 192 31.4
Finished 56 21.6 122 19.9
college(16+)
Graduate 34 13.1 100 16.3
school (17+)
Professional school 13 5 16 2.6
Refused to answer 2 .08 0 0
Total 261 100 612 100
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Table 4.1.5 Study Population by Income

Cases Controls

Income category No. % No. %

0 - $6,999 12 4.6 20 3.3
$7,000 - $14,999 19 7.3 75 12.3
$15,000 - $24,999 46 17.3 105 17.2
$25,000 - $49,999 84 32.2 224 36.6
$50,000 - $74,999 42 16.1 91 14.9
$75,000+ 19 7.3 46 7.5
Refused to answer 39 14.9 51 8.3

Total 261 100 612 100
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4.1.2. Constitutional characteristics
Table 4.1.6 provide the 2istribution of place of residence and
other method of estimating socioeconomic standard based on
income and place of residence as described above in chapter 3.

The majority of cases (82.7%), and controls (65.8%) where
included from Tucson which was considered urban. More than
half the cases and controls were considered of middle
socioeconomic standard (59% of cases and 66.5%) of controls.
Higher percent of controls (27.0%) were of high socioeconomic
status compared to 9.2% of cases. Further testing of the
relationship between education, income, and socioeconomic
variables and melanoma was examined in section 4.2.

Table 4.1.7 and 4.1.8 show the distribution of tanning
ability after sun exposure among male and female cases and
controls respectively. Male and female cases tended to
experience no or mild tanning while deep tanning was more
reported by male and female controls than by cases. The
relative risk of tanning as a risk factor in melanoma is shown
in section 4.2.1

The number of cases and controls having moles and
freckles is provided in table 4.1.9. Higher percent of cases
had moles and freckles in all categories of moles than in
females. This difference was found on both arms. The

correlation between two Body Mass Indices (BMI!'* and BMI?) and
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height among cases and controls is shown in table 4.1.10.
Tables 4.1.11 and 4.1.12 show the distribu*tion of cases and
controls by year of enrollment into the study and level of sun
exposure among cases and controls. The majority of cases was
included in 1988 (37.2%) and 1991 (28.4%) while the majority
of controls was included in 1988 (39.2%) and 1989 (37.3%).
Table 4.1.12 shows that controls have higher mean number

of sun exposure/day. However, the difference between cases and
controls did not show to be significant when tested by t test.
The correlation coefficients presented in this table
indicate that BMI? is less correlated with height in all case

and control categories, than BMI'® does.
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Table 4.1.6 Study Population by Residence and

Socioeconomic Status

Cases Controls
Residence place?’ No. % No. %
Rural 45 17.2 129 21.0
Urban 216 82.7 483 79.0
Socioeconomic
status’
Low 24 9.2 40 6.5
Middle 154 59.0 407 66.5
High 83 31.8 165 27.0
Total 261 100 612 100

+

Residence was defined as urban for Pima and rural for others.
" Socioeconomic status was based on place of residence and estimated income

from the Cole Directory.
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Table 4.1.7

Degree of Tanning Ability Among Males

No or mild Moderate Deep Total
tan
No. % No. % No. % No
Cases 44 35.2 62 49.6 19 15.2 125
Controls 64 21 157 51.7 83 27. 304

Table 4.1.8

Degree of Tanning Ability Among Females

No or mild Moderate Deep Total
tan
No. % No. % No. % No
Cases 29 22 80 60.6 23 17.4 132
Controls 49 16.1 153 50.3 102 33.6 304
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Table 4.1.9 Moles and Freckles on the Arms

Cases Controls
Mole Category N* % N %
Left Side
Non-Palpable > 93 35.6 148 24.2
5mm
Total Palpable 105 40.2 148 24.2
Palpables =< S5mm 93 35.6 144 23.5
Palpable > 5mm 31 11.9 57 9.3
Right side
Non-Palpable > 92 35.2 154 25.2
Smm
Total Palpable 101 38.7 153 25.0
Palpables =< Smm 91 34.9 150 24.5
Palpables > 5mm 37 13.0 53 8.7
Palpable Moles 129 49.4 150 24.5

N Number of subjects having the corresponding type of moles on their

arms.



Table 4.1.10

Study Population by Year of

Recruitment into the study
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Cases Controls

Year No. % No. %

1987 5 1.9 25 4.1
1988 97 37.2 240 39.2
1989 42 16.1 228 37.3
1990 43 16.5 42 6.9
1991 74 28.4 77 12.6
Total 261 100 612 100




Table 4.1.11 Sun Exposure’ of Cases and Controls

Cases Controls
Mean (SD) 1.6(1.2) 1.9(1.4)
Minimum .07 0
First quartile .67 1
Second quartile 1.3 1.7
Third quartile 2.1 2.6
Maximum 7 7

* Average number of hours of sun exposure / day.

96
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Table 4.1.12 The Correlation between Body Mass indices and

Height

Subject Cases Controls
category

N BMI'¥ BMIZ* N BMI'S BMI?
Males 135 .21 .16 306 .35 .21
Females 126 .16 .07 306 .21 .11
Males <= 71 .12 .04 171 .28 .01
Median Height
Females <= 36 .20 .15 110 .17 .13
Median Height
Males > 64 -.007 -.11 135 .22 .14
Median Height
Females <= 90 .05 -.013 196 .13 .05

Median Height

BMI'S: Body mass index computed using Benn’s index (Weight/ht'S1#2),

BMI?: Body mass index computed using (Weight/ht?).

Median heights was 1.778 m for male cases and controls. Median height

of female cases was 1.651 m

and 1.626 for female controls.
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4.2. UNIVARIATE ANALYSIS:

This section includes the univariate analysis »nd odds
ratios of the potential confounding variables (age,
socioeconomic status, place of residence, season of enrollment
in the study, education, and tanning ability). It also
includes the cutpoints of the different food items and groups
which define the boundaries of the levels of consumption. The
crude odds ratios of food items and groups used in this
analysis are also presented in this section.

The odds ratios and confidence intervals of age, gender,
socioeconomic status, season of enrollment, place of

residence, education, and income levels are shown in table

4.2.1 Demographic and Constitutional characteristics

The odds ratios of these variables were computed to estimate
the individual risk of each individual variable before
inclusion in the logistic regression models.

A positive trend is observed with increased age and
tanning ability was the strongest risk factor for melanoma.
Persons with no or mild tanning ability had 1.8 times the risk
of persons with moderate or deep tanning as computed by
Mantel-Haenszel odds ratio estimate. No risk was evident for
high socioeconomic status, gender, season of enrollment in the

study, or education.



Table 4.2.1 Demographic and Constitutional Characteristics
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Variables and
Categories of

Distribution
Age

<= 40
40-57
58~68
>= 69
GENDER
Males
Females
SES

Low
Medium

High

No.

of

Cases

49

61

72

79

135

126

24

154

83

No. of

Controls

150

153

154

155

306

306

40

407

165

O.R

95% p for
Cconfidence trend
Interval

0.8-1.9

0.9-201

1.02-2.3 003
007-102 o64
0.4-1.1

0.5~-1.5 .60
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Continued Table 4.2.1

Residence
Variable
1

2

Season of
enrollment

1
2

Education
1
2

Tanning
Ability

Moderate or
Deep tanning

Mild or no
tanning

Cases
45
216

140
120

97
164

184

77

Controls
129
483

292
320

198
414

495

177

108

0.9-1.9

0.6-1.0

0.6-1.1

1.3-2.5

Odds ratios were computed using Mantel-Haenszel test.

Upper and middle levels were compared with the lower level.
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4.2.2 Cutpoints of Food items and Groups
Tables 4.2.2 - 4.2.5 present the cut pointz of controls
for fruits, vegetables, meat, and alcoholic beverages groups.
Table 4.2.6 shows the odds ratios and trend of fruit items and
groups thought to be associated with melanoma. No single fruit
item or group appeared to be related with melanoma in this

analysis.
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Table 4.2.2 cCutpoints’ of Fruits and Juices

Food item or group

N° Moderate High
High vitamin C fruits and 612 4 10
Juices
High vitamin C fruits 612 1.3 5
High vitamin C Juices 612 1 5
Seasonal Fruits 612 35 1.37
Canned Fruits 612 6 3.8
Fresh Fruits 612 3 7.8
Total Fruits 612 6.55 14.6
Apples 612 58 3
Bananas 612 .5 3
Cantaloupe 612 25 1.5
Fresh Peaches 612 25 1.5
Watermelon 612 .02 .7
Fresh strawberries 612 .25 1.47
Grapes 612 .07 1
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Continued Table 4.2.2

-

Food item or group N Moderate High
Orange Juice 612 .5 3
Oranges 612 .05 1
Grapefruit 612 .01 .54
Grape juice 612 .01

Frozen strawberries 612 .01

Canned Peaches 612 .03

Raisins 612 .04

® Cutpoints represent the lower boundaries of the categories as

medium size weekly servings.

N° Number of controls in all categories of each food item or group.




Table 4.2.3 Cutpoints’ of Vegetables
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Food item or group

.

N Moderate High
Cruciferous Vegetables 610 2.6 5.65
Group I Cruciferous Vegetables 612 .6 1.7
Group II Cruciferous 611 1.01 2.07
Vegetables
Group III Cruciferous 610 2.05 4.76
Vegetables
Group IV Cruciferous 611 1.5 3.2
Vegetables
String Beans 611 .30 1
Peas 612 .21 .58
Corn 612 .5 1
Green Salad 612 1.25 5
Carrot 612 39 1.08
Tomatoes 611 1.5 3.4
Broccoli 612 .49 1
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Continued Table 4.2.3

Food item or group
Coleslaw

Raw Spinach
Cauliflower
Cooked Spinach

Winter Squash

N

611

612

612

612

612

Moderate High
.25
.01
.06 .5
.04

.02

Cutpoints represent the lower boundaries of the categories as

medium size weekly servings.

N* Number of controls in all categories of each food item and group.
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Table 4.2.4 Cutpoints’ of Meat Items and Groups

Food item or group N

Moderate High
Total Meat 610 5.5 8.8
Group I Red Meat 612 2.4 5
Group II Red Meat 612 2.0 4.3
Group III Red Meat 612 1.6 3.5
Proportion of Meat 609 .46 .70
from Group I
Proportion of Meat 609 2.0 4.3
from Group II
Proportion of Meat 609 1.6 3.5
from Group III
Hamburger 612 .5 1.5
Fried Fish 612 .01 .5
Beef Steaks 612 .34 1
Beef Stew 612 .03 .32
Pork 612 .03 .5
Fried Chicken 611 .02 .5

Chicken 612 .5 3



Continued Table 4.2.4

Food item or group N Moderate High
Baked Fish 612 .05 .63
Tuna 611 .05 .63

Cutpoints represent the lower boundaries of the categories as
medium size weekly servings.
N° Number of controls in all categories of each food item or

group.
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Table 4.2.5 Cutpoints’ of Alcoholic Beverages

Food item or

108

group N Moderate High
Total alcohol 610 .60 4.25
% alcohol from wine 441 .20 .60
% alcohol from beer 441 .30 .80
% alcohol from liquor 441 .18 .58
Beer 612 .28 2.25
Wine 611 .05 1

Liquor 611 .05 1

Cutpoints represent the lower boundaries of the categories as

medium size weekly servings.

N" Number of controls in all categories of each item or group.

The group with Zeroc intake for each item or group is not shown in

this table.
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4.2.3 Crude 0dds Ratios of Food items and Groups

Table 1 2.7 provides the odds ratios and trend of
different vegetable items and groups. Increased intake of
cruciferous vegetables appeared to be associated with
increased risk for melanoma with a positive trend shown for
groups I, III, and IV cruciferous vegetables. Also, positive
risk and trend were associated with increased intake of string
beans, peas, carrots, and broccoli when tested as individual
food items, each at a time.

The Crude analysis of meat items and groups is shown in
table 4.2.8. Increased intake of baked or broiled fish and
chicken appeared to be associated with increased risk of
melanoma. Increased consumption of fried fish or fried chicken
is associated with increased risk and positive trend for
melanoma.

The risk of melanoma and its relationship with alcoholic
beverages is shown in table 2.4.9. The crude odds ratios and
test for trend showed no trend was associated with any
alcoholic beverage tested and melanoma. However, moderate
intake of percent alcohol from wine, beer, or liquor was
assocliated with increased risk. Also, positive association was
observed between moderate intake of wine or beer and melanoma.
When alcohol intake was tested as grams of alcohol, using 10

grams of alcohol as the cut point as suggested by other
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studies, (Holman 1982; Stryker et al. 1990), no risk was
associated with intake of more *than 10 grams alcohol (Table

2.4.10)




Table 4.2.6
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Crude 0dds Ratios’ of Fruits (Total Population)

Food item or Low® Moderate High p for
group trend”
High-Vitamin 1.0 1.1 1.1 .57
C Fruits and

Juices

High-Vitamin 1.0 1.0 1.0 .98
C Fruits

High—vitamin 1.0 0.7 1.2 .23
C Juices

Apples 1.0 1.0 1.1 .78
Bananas 1.0 1.2 1.4 .12
Canned 1.0 0.9

Peaches

Fresh 1.0 1.1 1.2 .30
Peaches

Cantaloupe 1.0 0.8 1.0 .95
Watermelon 1.0 1.3 1.4 .10
Frozen 1.0 0.9

Strawberries
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Continued Table 4.2.6

Food item or Low Moderate High p for
group trend
Grapes 1.0 1.0 1.2 .38
Grape Juice 1.0 1.1

Oranges 1.0 1.1 0.9 .66
Raisins 1.0 1.3

Orange Juice 1.0 0.7 1.0 .74
Grapefruit 1.0 0.9 1.0 .94
Seasonal 1.0 1.1 1.2 .44
Fruits

Canned 1.0 0.9 1.2 .21
Fruits

Fresh Fruits 1.0 1.2 1.2 .34
Total Fruits 1.0 1.0 1.3

Fresh 1.0 1.3 1.3 .10
strawberries

' Low consumption is the reference level.

Moderate and high consumtion levels are compared to low

levels.

" 0dds ratios are derived from coefficients in logistic regression models
including individual fruit items and groups only.

" p for trend was obtained as the p value of a single coefficient with
levlies of consumption scored as 0,1,2 from lowest to heighest tertile in
the models.



Table 4.2.7

crude 0dds Ratioc: of Vegetables

(Total Population)

Food item or

group

Total

Cruciferous

Group I

Cruciferous

Group II

Cruciferous

Group III

Cruciferous

Group IV

Cruciferous

String Beans

Peas

Corn

Green Salad

Carrots

Low

Moderate High
1.1 1.3
1.6 1.6
1.2 1.3
1.2 1.4
1.4 1.7
1.3 1.4
1.5 1.6
1.2 1.0
0.9 1.1

p for

trend

.16

.02

.10

.05

.006

.07

.02

.84

.48

.04

113
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Continued Table 4.2.7

Food item or Low Moderate High p for
group trend
Tomatoes 1.0 1.1 1.2 .28
Broccoli 1.0 1.2 1.6 .02
Cauliflower 1.0 1.3 1.3 .21
Raw Spinach 1.0 1.0

Cooked Spinach 1.0 1.2

Cole Slaw 1.0 1.1

Winter Squash 1.0 1.6

> Low consumption is the reference level.

Moderate and high consumtion levels are compared to low

levels.

" 0dds ratios are derived from coefficients in logistic regression models
including individual vegetable items and groups only.

p for trend was obtained as the p value of a single coefficient with

levles of consumption scored as 0,1,2 from lowest to heighest tertile in

the models.
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Table 4.2.8 Crude 0dds Ratios of Meat (Total Population)

Food item or Low Moderate High p for
group trend
Total Meat 1.0 1.3 1.3 .14
Group I Red 1.0 0.8 1.1 .75
Meat

Group II Red 1.0 0.8 1.0 .94
Meat

Group III Red 1.0 0.9 1.1 .54
Meat

Proportion of 1.0 1.0 0.8 .08

Meat from

Group I




Continued Table 4.2.8
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Food item or
group

Proportion of
Meat from
Group II

Proportion of
Meat from
Group III

Hamburger
Fried Fish
Beef Steaks
Beef Stew
Pork

Fried Chicken

Chicken

Tuna
Baked Fish

Low

1.0

1.0
1.0

Moderai

0.8

0.9
1.3

High

0.8

1.1

p for
trend

.14

.86

.54
.06
.75
.94
.93
.08
. 0009

.72
.02

> Low consumption is the reference level.
Moderate and high consumtion levels are compared to low

levels.

+

0dds ratios are derived from coefficients in logistic regression models
including individual meat items and groups only.
p for trend was obtained as the p value of a single coefficient with

levles of consumption scored as 0,1,2 from lowest to heighest tertile in

the models.



117

Table 2.4.9 Crude 0dds Ratio of Alcohol (Total Population)

Alcohol item No Low Moderate High p for
or group intake trend
Total alcohol 1.0 1.0 1.0 0.9 .71
% Total 1.0 1.1 2.3 1.0 .20
alcohol from

wine

% Total 1.0 1.7 1.9 0.9 .79

alcohol from

Beer

% Total 1.0 0.9 1.6 1.1 .26

alcohol from

Liquor

Wine 1.0 0.9 1.4 1.2 .16
Beer 1.0 1.0 1.7 1.0 .31
Liquor 1.0 1.0 1.2 1.0 .56

> No intake is the reference group.

Lower, middle and upper consumtion levels are compared to no intake
" 0dds ratios are derived from coefficients in logistic regression models
including individual alcohol items and groups only.

p for trend was obtained as the p value of a single coefficient with

levles of consumption scored as 0,1,2,3 from lowest to heighest tertile in

the models.



Table 4.2.10 Crude 0dds Ratio of Grams of Alcohol Intake

Variables and Categories No. of Cases No. of o0odds Ratio 95%
of Distribution Controls Confidence
Interval

Grams of alcohol

Males

<= 10 g° 98 239 1

> 10 g 28 67 1 «6=-1.7
Females

<= 10 g 85 185 1

> 10 g 50 121 .9 .6-1.7

" The cutpoint of 10 grams were based on previous studies using this level to classify
into low and high consumption.

8TT
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4.2.3 Fat intake and Melanoma

Table 4.2.11 shows the crude odds ratios and the confidence
intervals associated of the intake of total fat in males and
females. No risk is associated with increased risk of intake
of fat in males or females.

Table 4.2.12 provides the odds ratios and confidence intervals
associated with polyunsaturated fat in males and females.
Females show no risk with increased intake of polyunsaturated
fat. Males show increased risk in the third quartile of fat

intake.



Table 4.2.11 Crude 0dds Ratio of Total Fat Intake

Variables and Categories No. of Cases No. of 0dds Ratio 95%

of Distribution Controls Confidence
Interval

Males

o1 21 53 1.0

Q2 19 59 0.8 0.4~1.7

03 49 80 1.5 0.8-2.9

04 46 114 1.0 0.6-1.9

Continued Table 4.2.11

Females
01 37 100 ) 1.0
02 40 94 1.2 0.7-2.0
Q3 27 73 1.0 0.6-1.8
04 23 40 1.6 0.8-3.0

0ct



Table 4.2.12

Crude 0dds Ratio of Polyunsaturated Fat Intake

Variables and Categories No. of Cases No. of 0dds Ratio 9£%
of Distribution Controls confidence

Intervail
Males
o1 17 55 1.0
Q2 20 S3 1.2 «6~=2.6
Q3 52 82 2.0 1.1~3.9
Q4 46 11e 1.3 «7-2.4

Continued Table 4.2.12
Females

o1 38 98 1.0
Q2 37 101 0.9 0.6-1.6
Q3 28 70 1.0 0.6-1.8
04 23 38 1.6 0.8-3.0

12T
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3 Dietary Risk Factors
3.1 Logistic Regrescion Mcodels

4.
4.

This section illustrates the odds ratios of fruits,
vegetables, and meat items and groups with adjustment for the
potential confoundign variables. Each table contains tne
results of logistic models for males, females and combined
analysis of both sexes. It also includes the results of
associtions between the food items and groups that appeared to
be risk factoes or protective and life style and diagnosis
factors that may explain these items.

The Final logistic regression models shown in tables
4.3.1 - 4.3.4 included the variables that showed to be risk
factors for melanoa from the univariate analysis and may
confound the association between diet and melanoma. These
variables are age, tanning ability, and number of palpable
moles on both arms. We also included total caloric intake,
although it appear to be neither risk factor in the univariate
analusis nor significant in the logistic models.

We tested the effect of including the other potential
confounders in logsitic models of all food groups. These
variables are : BMI?, socioeconomic stuatus, place of
residence, education, and alcholic intake. There was no change
in the odds ratio values or significace of the models when all

or some of these variables were included in the models.
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Table 4.3.1 shows the odds ratios and p value for trend
for fruit items and groups. Fruits appeared to be not related
to melanoma in male, female, or the combined analysis of both
sex. However, increased intake of fresh strawberries in males,
females, and the combined analysis, and watermelon in females
are associated with increased risk of melanoma, although the
trend test was not significant.

Table 4.3.2 provides the odds ratios and trend for
vegetables. Increased consumption of Group I, II, or IV
Cruciferous is associated with increased risk. Also, increased
intake of string beans and broccoli is positively related to
increased risk. Increased consumption of carrots is associated
with increased risk in males only. All the previously
mentioned food items appeared to be associated with increased
risk showed a significant trend of risk associated withe
increased consumption. Increased intake of any vegetable did
not appear to be related to increased risk of melanoma.

The results of the odds ratios and trend for the meat
group is described in table 4.3.3. Increased consumption of
total meat, baked or broiled chicken or fish are associted
with increased risk of melnoma with significant trend of
increase risk with increased consumption. Only increased
intake of fried fish is associated with increased risk and

significant trend in females.
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Table 4.3.4 shows the odds ratios and trend of
~consumption of alcholic beverages in males, females and
combined analysis of both sexes. There is no trend of
increased risk associted with increased consumption in males,
females, or both groups. However moderate percent of alchol
from wine, beer, and liquor was assocaited with incrased risk
of melanoma in males, females, with higher risk in males than
in females. Moderate intake of alchol is associated with
increased risk in males and females while moderate intake of
wine is associated with increased risk of melanoma in males
only.
We fruther adjusted the intake of meat items, and groups
, showed to be associated with increased risk of melanoma, to
the intake of saturated, polyunsaturated, and total fat one at
a time and in different combinations. This did not alter the

magnitude of OR associated with meat items.



Table 4.3.1 Adjusted*** odds Ratios™ of Fruit cConsumption

Males and Males Females
females

Food item L M° H p L M H p L M H o)
Group I 1 1 1.2 .60 1 1 1 .70 1 .9 1.4 30
Vitamin C
fruits
Group II 1 1 1 .95 1 1.3 .9 .87 1 .6 1 .98
Vitamin C
fruits
Group III 1 .7 1.1 .43 1 .8 1.2 .41 1 .6 1.1 .61
Vitamin C
fruits
Seasonal 1 1.1 1.2 .37 1 1.4 1.3 .37 1 .7 1.2 .85
fruits
Canned 1 .9 1.2 .33 1 .7 1.2 .45 1 1.1 1.2 .46
fruits
Fresh fruits 1 1 1.2 .66 1 1 1.2 .65 1 .9 1 .88
Apples 1 .9 1 .79 1 .8 .8 .46 | 1| 1.1 1.1 .88
Banana 1 1.1 1.1 .62 1 1.2 1.2 .41 1 1 .8 .57

Iy A




Continued Table 4.3.1

Peaches(C**) 1 .8 1 1 1 .6

Peaches (F**) 1 1 1.2 .34 l 1.2 1.3 .23 1 .8 .9 .87
Cantaloupe 1 .8 1 .89 1 .8 1 .92 1 .7 1 .91
Watermelon 1 1.3 1.4 .08 1 1.4 1.4 .16 1 1.3 1.2 .39
Strawberries 1 .9 1 1.1 1 .8

(€)

Strawberries 1 1.3 1.5 .08 1 1.2 1.3 .52 | 1 1.4 1.5 .13
(F)

Grapes 1 1.1 1.1 .40 1 1.1 1.2 .42 1 .8 1 .97
Grape juice 1 1.2 1 . 1 1.2

Oranges 1 1.2 1 .89 1 1 .8 .43 i 1.3 1.2 .52
Raisins 1 1.2 1 1 1 1.3

Orange juice 1 .7 1 .75 1 .8 1.1 .43 | 1 .6 1 .96

"**Adjusted by multiple logistic regression for age, tanning, number of palpable moles, total

calories, sun exposure, year of recruitment into the study and gender whenever possible.
**(c) canned (F) Fresh.

L" : Low consumption M : Moderate consumption H" : High consumption.

™ 0dds ratios are derived from coefficients in the logistic regression models**.

p for trend was obtained as the p value of a single coefficient with levels of consumption
scored as 0,1,2 from lowest to highest tertile in the models.

+

92T
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Fruit

Groups

High vitamin C fruits and
juices

Cantaloupe, frozen
strawberries, fresh
strawberries, oranges, orange

juice, grape fruit

High vitamin C fruits

frozen
fresh
oranges

Cantaloupe,
strawberries,
strawberries,

High vitamin C juices

orange juice, grape fruit,
grape juice, Tang

Seasonal fruits Cantaloupe, watermelon, fresh
peaches, fresh strawberries
Fresh fruits Apples, bananas, dgrapes,
oranges
Canned fruits Canned peaches, frozen

strawberries,orange juice,
grape juice

Total fruits

watermelon, fresh
peaches, canned peaches,
fresh strawberries, frozen
strawberries, apples,
bananas, grapes, oranges

Cantaloupe,




Table 4.3.2

Adjusted’' o0dds Ratios’ of Vegetable Consumption

Males and p for Males p for Females 3 for
females trend trend trend

Vegetable M H’ L M H M H
item or
group
All Crucif. 1.1 1.2 .18 1 1.4 1.7 26 .9 .8 .90
vege
Group 1 1.5 1.5 .05 1 2.5 2.3 .005 .9 .9 .74
Crucif.
Group II 1.2 1.2 .26 1 2 1.6 .11 .7 .9 77
crucif.
Group III 1.2 1.3 .10 1 2 2.2 . 005 .7 .7 .51
crucif.
Group 1V 1.4 1.5 .02 1 1.6 2.0 .01 1.2 1 .73
crucif.
String 1.3 1.4 .10 1 1.8 1.9 .02 .9 1 .88
Beans

8CT



Continued Table 4.3.2

Males Females Males and Females
Food item L M H p L M H p L M H p
Peas 1 1.5 1.5 .04 1 1.1 1.7 .13 1 1.7 1. .27

3

Raw spinach | 1 1 1 1.2 1 .9
Corn 1 1.2 1.2 .55 1 1.8 1.7 .16 1 8 .8 .45
Green salad 1 9 1.2 .33 1 .7 1.4 .32 1 1 .9 .93
Carrots 1 1.3 1.3 .12 1 2.0 1.5 .07 1 1 1 .90
Cogked 1 1.2 1 1.4 1 1
spinach
Tomatoes 1 1.1 1.2 .22 i 1.2 .7 .11 1 1 8 .82
Broccoli 1 1.3 1.5 .03 1 1.9 2.2 .008 1 .8 1 .96
Winter 1 1.5 1 1.6 1 1.5
squash
Cauliflower | 1 1.1 1.1 .54 1 1.2 1.2 .60 1 1 1 .87
Coleslaw 1 1 1 1.2 1 .9

" 'Adjusted by multiple logistic regression for age, tanning, number of palpable moles, total
calories, sun exposure, year of recruitment into the study, and gender whenever possible.
L° : Low consumption M : Moderate consumption H  : High consumption.

bad + e

Odds ratios are derived from coefficients in the logistic regression models .
' p for trend was obtained as the p value of a single coefficient with levels of consumption scored
as 0,1,2 from lowest to highest tertile in the models.
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Vegetable Groups

All Cruciferous
vegetables

Broccoli, Tomatoes,
Cauliflower, Raw Spinach,
and coleslaw

Group I Cruciferous
vegetables

Raw Spinach, and
coleslaw

Broccoli,

Group II Cruciferous
vegetables

2roccoli, Cauliflower, and
coleslaw

Group III vegetables

String beans, peas,
broccoli, cauliflower,
carrot

Group IV vegetables

String beans, peas,
broccoli, cauliflower
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Figure 4.3.1

Odds Ratios of Vegetables Consumption
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Table 4.3.3

Adjusted** 0dds Ratios™ of Meat Consumption

Males and p for Males p for Females p for
females trend trend trend

Item or L’ M H L M H L M H
group
Total meat 1 1.3 1.7 .08 1 1.8 3.2 .003 1 1 .8 .59
Redmeat I 1 .7 1.2 .74 1 6 1.2 .53 1 .8 1.1 .74
Redmeat II 1 .7 1.1 .89 1 .5 1.2 .62 1 .8 .9 .42
Redmeat 1 .9 1.3 .40 1 .8 1.5 .18 1 .9 1 .30
IIT
% meat 1 .9 .8 .24 1 .7 .6 .05 1 1.1 1.1 .72
from
Redmeat I
% meat 1 .8 8 13 1 .6 6 05 1 1 .9 .73
from
Redmeat II

CET



Continued Table 4.3.3

Females Males Females
Food L M H P L M H p L M H p
% meat 1 1.4 1 .93 1.4 1.2 .59 1.3 .8 .60
form
Redmeat
ITT
Hamburgers | 1 1.1 1.2 .32 1 1.2 1.3 .17 1 1 1 .86
Beef 1 .9 .9 .90 1 1.2 1.5 .29 1 .7 .5 .18
steaks
Beef stew 1 .8 .8 .60 1 .7 .8 .65 1 .9 .8 .76
Pork 1 .9 1 .95 1l .7 1.2 .74 1 .9 .7 .50
Tuna 1 .9 1.1 .68 1 1.1 1.7 .08 1 .7 .7 .24
Chicken 1 1.6 2 . 001 1 2.4 4.2 <.0001 1 1.1 1 .90
Fish 1 1.3 1.4 .06 1 1.4 1.8 .03 1 1.2 1.1 .59
Fried 1 .8 .8 .13 1 .6 .7 .18 1 1 .8 .46
chicken
Fried fish 1 .7 .7 .06 1 .6 .9 .61 1l .7 .5 .02
**Adjusted by multiple logistic regression for age, tanning, number of palpable
moles, total calories, sun exposure, year of recruitment into the study, and
gender whenever possible.
L’ : Low consumption M : Moderate consumption H' : High consumption.
" 0dds ratios are derived from coefficients in the logistic regression models***.

+

consumption scored as 0,1,2 from lowest to highest tertile in the models.

p for trend was obtained as the p value of a single coefficient with levels of

€E€T
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Meat Groups

Total nmeats Fried chicken, fried fish,
baked or broiled chicken,
baked or broiled fish, bacon,
sausage, ham, beef steaks,
beef stew, hamburger, pork,
and hot dogs

3roup I Red neats l Bacon, sausage, nhamburger,
beefsteak, beerf stew, pork,
ham, hot dogs

Group II Red meats beefsteak, beef stew, pork,
ham, hot dogs

Group III Red meats Bacon, sausage, hamburger,
beefsteak, beef stew, pork

Chicken and fish Fried chicken, fried fish,
baked or broiled chicken,
baked or broiled fish

Preserved meats Ham, hot dogs, bacon, sausage
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Table 4.3.4

Adjusted** o0dds Ratios™ of Alcoholic Beverages

Males and females Males Females
Food z°| L M’ H® p Z L M p L M H p
Total 1 1 1.1 .9 .81 1 9 1.2 85 1.1 1.1 87
Alcohol
% 1 1.1 2.4 1 .19 1 1.3 2.8 .02 .7 1.8 .6 .49
Alcohol
from
Wine
% 1 1.6 2.1 1.1 .43 1 2.2 2.7 .58 1.3 1.7 .9 .50
Alcohol
from
Beer
% 1 1 1.6 1.1 .53 1 1.6 1.6 .83 1.5 1.5 1.3 .36
Alcohol
from
Liquor
Wine 1 .9 1.5 1.2 .09 1 .9 1.8 .06 .9 1.2 .9 .94

9¢T



Continued Table 4.3.4

Males and Females Males Females
yA L M H p 2 L M H p Z L M H p
Beer 1 1.1 1.9 1 .15 1 1.1 2.2 1.1 .29 1 1.1 1.7 .29
Liquor 1 1.1 1.3 .9 .76 1 1.5 1.3 .8 .70 1 .9 1.3 1.1 .59

*'Adjusted by multiple logistic regression for age, total calories, number of moles, tanning, sun

exposure, year of recruitment into the study and gender whenever possible.
M’= Moderate intake H'= High intake.

Odds ratios are derived from coefficients in the logistic regression models*'.

2°= Zero intake

L’= Low intake

* p for trend was obtained as the p value of a single coefficient with levels of consumption scored
as 0,1,2 from lowest to highest tertile in the models.

LET




oR

Figure 4.3.3
ODDS RATIOS OF MODERATE AND HIGH CONSUMPTION OF ALCOHOLIC BEVERAGES
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4.3.2 The Relationsh.; 2¢otween Dietary Factors, Vitamin

Intake and Recruitment Period

After we observed higher odds ratios associated with the
consumpotion of vegetables, meat and alcohol, in males than in
females, and no difference was noticed after adjustment for
different types of fat. we investigated if these variations
represent a distinct dietary life styles, rather than true
risk factors, or it is related to different periods of time
between diagnosis of melamoa and enrollment into the study.
Table 4.4.1 showed the associations between increased meat
consumption and fruits, vegetables, and alcoholic beverages in
male and female cases tested by X? test. High intake of Total
meat was significantly associated with high intake of Groups
IIT and IV curciferous vegetables in males. High intake of
chicken was associated with high intake of All Cruciferou
group, Groups I and III cruciferous vegetables in males. High
consumption of chicken was also associated with moderate
intake of wine and percent of alcohol from wine in males.
Baked and broiled chicken was significantly associated with
high intake of the Group of all cruciferous vegetablels and
moderate inake of wine in males. High fish intake was also
signifiantly associated with increased apples and oranges

intake in females and lower intake in males.



Table 4.4.1

The Relationship Between Meat Consumption and Other Foods

Total meat Red meat III Chicken Fish
p values
Males | Females | Males | Females | Males | Females Males Females
All Crucif. .001" ns* <.0017% .001"
Crucif. I .008" ns* .03" ns*
Crucif. II .005% ns*
Crucif. III .08* ns”
Crucif. IV .027 ns*
String beans .047 ns”
Broccoli

ovT



Ccontinued Table 4.4.1

Total meat Red meat III Chicken Fish

Males | Females | Males | Females | Males | Females Males Females
% Alcohol wine .07’ ns* .03* ns*
% Alcohol beer
% Alcohol Liguor
Wine .06% ns* .07 ns*
Beer
Apples ns’ .05* ns’ .047
Oranges .05 ns” ns’ .047

“

moderate and high).

= positive association -~ =

negative association (food items and groups were coded as low,

p values are the results of x° between those food items and groups.

VT
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Table 4.4.2 shows the vitamin intake of cases during the past
year, ten years, and twenty years prior to enrollment in the
study. The consumption of vitamins at all time intervals prior
to enrollment in the study is higher in females than in males.
Table 4.4.3 shows the vitamin intake of controls during the
same periods mentioned in table 4.4.2. The higher use of
vitamins during the last one and ten yvears observed in female
controls was also observed in female controls.

Table 4.4.4 shows the pattern of vitamin intake among male and
female cases. Higher proportion of female cases always use
vitamins than males. Past and recent use of vitamins did not
differ between male and female cases while never use of
vitamins was pracﬁiced by higher proportion of males than
females.

Table 4.4.5 shows the odds ratio of melanoma by pattern of
vitamin intake. No specific pattern is shown to be related to

increased or decreased risk of melanoma.
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Table 4.4.2

Vitamin History Of Cases Prior To Enrollment In The s8tudy

Date of Males Females
vitamin

intake

During tne 70

(91}
ro
[\3]
O
$a
4
~)
(O]
w
(@]
[+1}
(W)
.
(b}
N
o))
(&)
[6))
N
ul

year
preceding

the study

During the 62 46.3 72 53.7 80 63.5 46 36.5
nine years
prior to the

study vear

Prior <o 1¢C

£
}_.I
w
o
’—l
0
[l

68.S 53 50 63 50
years of the

study vyear

* Number of cases
n Total = 261
n Males = 125

n Females= 126




Table 4.4.3

Vitamin History Of Controls Prior To Enrollment In The

Study

Date of
vitamin

intake

| buring the
year
preceding

the study

buring the
nine years
prior to the

study year

Prior to 10
years of the

study year

tes’

250

163

" Number of controls

n Total = 612
n Males = 306

n Females= 306

w

Males

[

L)

53.3

(&)
~?

tJ

No’

l46

143

192

e

~1
~]

46.7

32.7

<
[0
0

10
tJ

192

Females

~)

0

114

172

37.3
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Table 4.4.4

Table 4.4.4 Vitamin Intake Pattern of Cases

Males Females
Vitamin Yo. % No. %
pattern
Never used 50 37.0 33 26.2
Past users 15 11.1 13 10.3
Recent 14 10.4 3 6.3
users
Always use 56 41.5 72 37.1
Total 135 100 126 100
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Table 4.4.5 0dds Ratios of Vitamin Intake

Vitamin intake category

Males

Females

Vitamins During last

year

1(.7-1.5)

1(.7=1.6)

Vitamins During last 10

years

Vitamins During last 20

years

.3(.5-1.2)

1.3(.9-2.0)

Never used vitamins

1.1(.7-1.6)

1.2(.7-1.9)

Past users .9(.5-1.7) .7(.4-1.4)
Recent users 1.6(.8-3.2) .8(.4-1.9)
Always use vitamins .9(.6-1.3) 1.1(.7-1.6)
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Table 4.4.6 shows the association between vitamin intake and
other food items and dgroups related to melanoma cases in
section 4.4.3. Always wusing vitamins 1is significantly
associated with the increased consumption of vegetables in
females while it is associated with decrease consumption of
Redmeat III in male cases. However male controls were found to

have the same pattern of vitamin intake and Redmeat III.
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Table 4.4.6 Vitamins and food intake in cases

Males Females
p value p value
| Redmeat III .04
Fish .02
Crucif. II .03
Crucif. Iv .09

* Food intake was coded as low, moderate, and high
intake.

Vitamin intake was coded as never used, past user,
recent user, and always user.

* p values are the results of x° test.

* Significant values are only shown.

* In females high consumption of fish and cruciferous
vegetables IV was associated with always using vitamins.
* In males high consumption of redmeat III was
associated with never using vitamins.
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CHAPTER FIVE

DISCUSSION

The results of the present study show that some food
items and groups are related to melanoma. Increased
consumption of total meat, baked and broiled chicken and fish,
and decreased consumption of percent meat from redmeat was
associated with increased risk of melanoma in males. Also,
high consumption of cruciferous vegetables, string beans,
carrots, and broccoli was associated with increased risk of
melanoma in males. A positive trend for increased risk was
related to the consumption of these meat and vegetable items
and groups in males. These associations were not found in
females where no food item or groups were shown to be
associated with melanoma except for decreased risk with
increased consumption of fried fish.

The objective of the present study was to identify food
items and groups related to melanoma. We did not study all the
AFFQ’s food items in the analysis, but focused on food items
and groups with high content of particular nutrients shown in
previous studies to be related to skin carcinogenesis or

melanoma in experimental and epidemiologic studies.
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These nutrients are fat, polyunsaturated fats, vitamin C,
vitamin E and beta carotene.

Increased consumption of chicken, fish, and cruciferous
vegetables with decreased consumption of percent meat from red
meat in males contradicts the suggested hypotheses of melanoma
and diet. Food items and groups with high consumption in
males, in the present study, are expected to be protective
while foods with low consumption are presumed to be risk-
related. No mechanistic action could be hypothesized to
explain the observed associations and their relationship to
melanoma, in the mean time. These findings stand in contrast
to the findings in the previous epidemiologic studies and the
discrepancy is not explained by bias, uncontrolled confounding
or inadequate power. However, there are four possibilities

that may explain the observed associations in males:

1. A change in the life style of males in the period preceded
the diagnosis of melanoma may have created a recent change in
dietary pattern .This may be supported by the occurrence of
significant association between the consumption of total meat
and chicken and fish in males representing a pattern of
dietary consumption rather than high consumption of individual
food items or groups. The increased consumption of chicken and
fish in addition to the high consumption of total meat may be

related to the substitution of chicken and fish for part of
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the total meat consumption as a method of adopting healthy
diet. The little change of odds ratio values or these food
items and groups after adjustment for total, polyunsaturated
fat, and vitamin C indicates that these associations represent

dietary pattern and not nutrient-related.

2. The possibility that the diet reported by male cases in
this study represented a post-diagnosis diet rather than pre-
diagnosis one. Although past-diagnosis time period did not
correlate with particular dietary pattern in cases, the period
of time between diagnosis and enrollment into the study varied
between cases which might affected the recall of the diet

during the year preceding diagnosis.

3. The observed differences between males and females
represents a distinct dietary difference between genders.
Gender difference in dietary intake was suggested by Randall
et al. (1989) who recommended separate examination of the
relationship between diet and cancer for men and women. Not
only men and women differ in their dietary patterns, but also,
certain dietary behavior varies between them. These dietary
behaviors are trimming of fat from meat, fats used in cooking,
use of discretionary fats (Randall et al., 1991).

Unfortunately in this study we did not assess dietary behavior
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of the study subjects which may have helped understanding the
dietary picture of men and women and better related diet to
melanoma.
4. The observed associations in male is Jjust a statitical
assocatiotions happened to occur as supported by no relation
between diet and melanoma in this study and the conflicting
observations among males.

The increased risk of melanoma associated with increased
consumption of vegetables in males, in the current study, is
supported by the finding of Kirkpatrick et al. (1991), who
reported increased risk of melanoma in males with increasing
consumption of beta-carotene, vitamin A from food, total
carotene, vitamin A from fruits and vegetables with females
showing the opposite trend.

Apart from the observed food items and groups associated
with melanoma in males, consumption of other food items or
group suspected to differ between cases and controls as
fruits, high polyunsaturated fat-food, and cakes and bakery
did not show a significant difference. The absence of
significant association was previously reported by Gallagher
et al. (1986) who reported no difference in the consumption of
meat, fruits, and vegetables between cases and controls in the
Western Canada study.

The present study did not agree with the findings of

Stryker et al. (1991) who reported a trend toward reduced risk
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of melanoma with increased consumption of vitamin E and iron-
rich foods or Kirkpatricik et al. (1991) who suggested that
decreased risk of melanoma is related to increased consumption
of foods high in vitamin E and zinc which was not found in the
results of this study.

Moderate consumption of wine, beer, percent of
alcohol from wine, beer, or 1liquor was associated with
increased risk of melanoma in males and females. However, the
risk was higher among males than in females and no risk was
observed for the consumption of more than 10 grams of alcohol
per day. Similarly, increased risk of melanoma with increased
alcohol intake was reported by Holman et al., (1986) and
Stryker et al., (1990). However those studies reported
increased risk with increased total alcohol intake and not
particular type of alcohol as reported in the current study.
The consumption of all fruits including citrus fruits and
juices showed to be not related to melanoma either in males or
females.

BMI’ is less correlated with height in this population
than BMI'*®2(Benn’s index) that is why the former was used in
the analysis. Age, tanning ability, number of moles or
freckles on both arms are the significant constitutional risk
factors showed to be related to melanoma in this study. This

agree with other studies that reported similar odds ratios for
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these constitutional factors (Elwood et al., 1986; Elwood et
al., 1990). Cases and controls did not differ Ly socioeconomic
status, place of residence, education, income or season of
enrollment into the study. This contradicts the results of
Kirkpatrick et al., (1990); Lee et al.(1992). Logistic
regression models using socioeconomic status, place of
residence, education, income, BMI?, and season of enrollment
did not alter the change the crude odds ratios and did not
appear to be significant in the logistic models. The final
model included age, gender, total calories, tanning ability,
number of moles. When total and polyunsaturated fat were
included in the model this did not alter the OR of total meat,
Group III red meat, chicken, or fish in the final model.
Pattern of vitamin intake differ between males and females.
More males were never users of vitamins than females while
more females were always users of vitamins than males. This
vitamin intake patterns did not associate with food pattern
except for female who always use vitamins were the high
consumers of vitamins. The association between meat and
vegetables that characterize male melanoma cases, did not
differ by the period of time between diagnosis and enrollment
into the study.

Future research should be directed toward investigating

how does the diagnosis of melanoma affect the life style, in
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general, and dietary pattern in particular with focusing on
garder-related dietary differences. This may better explain
the dietary associations with melanoma and help understanding

the mechanisms of nutrient in the pathogenesis of melanoma.
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CHAPTER SIX

CONCLUSIONS

The following set of conclusions is warranted based on
the descriptive and analytical results elaborated in Chapter
Four. The conclusions are listed in the same order of the same
questions in Chapter One. The conclusions of this research are

the following:

1. Total meat, broiled or baked chicken and fish, cruciferous
vegetables, string beans, broccoli, and carrots are associated
with increased risk of melanoma in males. These food items are
not associated with any risk of melanoma in females. Moderate
intake of any alcoholic beverage is associated with increased
risk of melanoma in males and females.

Other food items or groups as baked food, pies, high vitamin
C fruits, high polyunsaturated fat- foods did not show to be

associated with melanoma.

2. There is positive trend of increased risk associated with
the consumption of the meat and vegetable items and groups

associated with increased risk in males.

3. Increased consumption of total meat and vegetables in males

could not be explained by the current mechanisms describing
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the role of nutrients in the pathogenesis of melanoma.

4. The observed associations in males could to be related to
recent alteration of life style and dietary pattern after the
diagnosis of melanoma or reporting post-diagnosis diet instead

of pre-diagnosis one.

5. Age, tanning ability, and number of moles and freckles are
the most important constitutional factors that relate to
melanoma and may confound the relationship between diet and

melanoma.

6. The association between diet and melanoma in females and
the conflicting results in males make it premature to conclude

an association between diet and melanoma.
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APPENDIX I

FOOD FREQUENCY QUESTIONNAIRE
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ACC
FGCD FREQUENCY
QUESTIONNAIRE

UNIVERSITY OF ARIZDNA. TUCSON. AZ
19904 Sanve o0 a:9/50)

INSTRUCTIONS

Plensze do not fald, cut, stapie, punch, or separate pages.

Please use a soft laaded (no. 2) pancil, DO NOT USE PEN, to comolete this quastionnaire.
There are two kinds of quastions in this questionnaire.

For some questions. you are asked 10 compisrely fiil in tha circte under The approonate resoonse.
For other quesuons. you are asked to write In your own answer in the space proviaed.

This questuionnaire asks about vour USUAL eating nabsts, Think back over the past year. or over
ine penod of time you have hean asked 10 review. and ask yourself how often vou usually ate
tha foods listed on the next saveral pages.

Look at the examnile on the bottom of page 2 while reading the following instructions.

a3, For each food listed, fill in the circie that deacnbes your AVERAGE SERVING SIZE as comoared
to other peonie your own sax and age. You may choase Smail {S), Meaium (M), or Large (L).
Some lines include saverai foods (for axamnie, “bread. rolis. crackers.”) Fill in tha circte for the
serving sizo of the food you ats most often.

b. Next, fillin the circie that descnibes your AVERAGE USE. if you rarely or never ate the food,
till in the circis under Rareiy/Never.

2. Some 1tems say “average intaka in season”. Indicate how often you eat these foods during
he time when they are 1n season. For exampie. vou mav eat cantaloupe ance a week when It

is In season, but onilv once a month dunng the rest of the vear. in this case. you would fill in
the circle undger the Onca a Week column.

4. Remember, 2 CIRCLES MUST BE FILLED IN FOR EACH LINE, except for wnen you uss the
Rareiv/Naver column, then no serving size 13 neceasarv. 00 NOT SKIP LINES.

. O I Proves = ULA. TrasmpOwmee wy #CE MPOA 1 SEI2 Y



JIRECTIONS < oRRECT WARKS IXAMPLES

* USE NO. 2 PENCIL ONLY. ol oleN  NelleloNONcINO!
NCORRECT MARXS

* DONOTUSEINKORBALLPOINTFEN. O O O QO @ O 0O @ 0 ® ®
NCORRECT VIARKS

+ MAKE NO STRAY MARKS. OO 000000 M®O
‘NCORRECT MARKS

* FiLL THE CIRCLES COMPLETELY. 000600000 GO
'NCOARECT MARNKS

+ FRASE ALL CHANGES CLEANLY. ocloleNclelNelNc el o)

-

2L EASE PRINT YOUR NAME, TCDAY'S DATE. AGE. SEX: M OR F, HEIGHT AND WEIGHT IN THE BOXES PROVIDED.
20 NQT FILL IN THE CIRCLES OR PRINT IN THE AREAS MARKED FOR OFFICE USE ONLY)
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EXAMPLES

Al A MEDIUM SERVING OF BRAN
CEREAL TWICE A WEEK.

B) YOU RARELY/NEVER EAT OATMEAL.

&8 BREAKFAST

= = FOODS

100*: BRAN CEREALS

= QATMEAL OR OTHER COOKED CIREALS
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oTOTUTAN i
“UMAN CARCINCGENESIS
lear 2r. dzon:

~e received J.3. <van Laeuwen's 2 April 15392 =Zemoranaum ana
AccompanyinRg ©evisea sonsent Soym  Sor Cour  ipove  reterencea
sreoject. ISnsent ISrm cllange Lnvoives aaditicn of S1T compensatiocn
~2 SuBlects. Approval Zsr tnis znange s grantea efigctive 1 May
.392.

The Human Subjects Committee (Iastitutional Review Board) of the
lniversity of Arizona nas a current assurance of compliance, numbar
M=1222, <nica 13 on file with the Oepartzent o2f Health and Human
3arvicas ana cavers Thls acrtivity.

Approval .s granted with the understanding that ho further changes
or aaditions will be made either =5 the proceaures rollowea or t3
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Seaoproval 1s granteg witn the unaerstanding that no cnange: ‘vl be Maae (o ne proect’s
sroceaures or consent TOrmis) witnNout the knowieage ana approvas of this Commities ang the
Zziega or Dapartmental Reviaw Committea. ANy onysical cf SSYCNOIOGICal narm 1o anv

3uglect must 3iso 0@ reporteg to eacn ccmmittee.
g | mm————
w.;u‘” bt Sy ,

REAPPROVAL DATE: =~z3 | 41902 ‘Nilliam 7. Sannv, M.D. iChairman)
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ZUBJECT'S CONSENT

cfage L ¥ 2
LUMBATY OT researcn T.tier :claemtotogy c©T Lutaneous mper:
“roceaures and Oemanas: tancer: ituav Arm unger SEAHS- 236.69

Cate: 04/29/92 Fatty Acigs 1n 8looa ana Adipose iissue

. AM BEING ASKED TO READ THE FOLLOWING MATERIAL 7O ENSURE "HAT T M INFORMED CF
TUE NATURE CF THIS RESEARCH =TUDY =ND F =OW T 4ILL FARTICIPATE 1N IT, IF ©
CINSENT iu 20 SO. CZIGNING THIS =ORM WILL INDICATE THAT [ <AVE ZEZIN SO INFORMED
“ND THAT I GIVE MY CONSENT. <“ZDERAL REGULATIONS REQUIRE WRITTCN IMFORMED CONSENT
SQIOR TO PARTICIPATION IN THIS RESEARCH STURY =3 T7HAT T TAN XNOW 7HE NATURE AND
“<E QISKS CF MY PARTICIFATION AND CAN CECIZE T2 “aRTICIPATE IR NOT =iRTICIPATE [N
- FRZE ~ND INFORMED MANNER.

im peing invited = .0l1UATArIiIY carticitate 1 -esearcnt IIuilv D otcentity
S12TO0TS wNich CONTriZute 3 the cevetopment T k1IN capcers. [ tave Jeen asxec
T2 carticivate 1n Ih1Ss siuav eyther 2ecause [ tave nad sKin Iancer °T T3 Serve 2as

i zontrot ‘or this investigation. (° ! nave peen asked T2 serve 35 4 <IATTO!, o

-ave peen selectea Cecause of ‘acTOrs  such as mv age, environment. :na !ifestyie
sraracteristics. (500 subjects w111 De enroilea i1n this stugy.

“he curpose of <hts stugy 'S I3 assess the reiationsnip cetween certain fatty
:c1gs n my olooa ceils, :ne fatty acids under =y skin, ana sxin cancer. This
stuay #1111 be conauctag at the Southeastern Arizona Health Stuay Clintc at 2504

Z. £im Street, Tucson, Arizona. . will be paid $15 for carticizating in this
stuay.

If [ agree to participate [ ungerstand I w111 unagergo two (2} :tlooa tests, 12
nonths apart, ~nere approximately 215 mis. of =looa will be taken eacn time arter
in overnignt fasting for the measurement 3f various Fatty acigs :n @y olood ang
‘ar mv nloog chemistry. 7 have ceen -nformea hat [ ~av ~ave Jieegding °r
cruising at the site wnere mv 0io0d ' taken.

. I agree <o sarticizate, 3 verv :mail  imount

17 fat wiii oz -emoved “rim ine
.pper cuter area ¢r @ cyttock  irter the irea 3 aumpead. L neeaije w1l ce
‘1Serteq 'NTO the area ang a  imatl  camote It fat iass tnan . 3 2oy eriloze
:otainea. [ "ave peen ‘atormed  that . nav  2xperience mMinor c3iln Ir Tengerness

lyring or arter %he orpcegure: N1S  C"CONvVenlence Snouid Cisappear within 3 Tew
:avs. -~owever, Ihere snouid te ro ong-term sige erfects Trom tne C100SY.

:f 1 agree to participate [ ~1i1 .ngergo wo (2) dermatoiogic exams, .l 7ontns
ipart. Juring the exam | ~11} oe cnecked For any suspiCcious sK1n £sS10NS OF sSKxIn

lancer v 4 aermatologist. [ shouiq experience .1itle Qr "o 2ain ""Im lhese sxin
2Xams.

I nave peen aavised that :nese stugies 111 Orovide no airect Ienerit Il me, Zut

The 1ntormation wnich ~1ii1 ge tearneg Tav 1ncrease xnowiegge acout ~nat raclors
antribute to the gevetopment of sx1n cancer,

CONFIDENTIALITY: “edical information apout me ang my progress "~ <nts siugy wiil
~emain confidentiai. Chouia the resuits =7 this stuay De recortec Sr Zudlisned,
=2 1natvidual patient names will Se useqd. .7 accoroance witn Ine -eculrements oY
ine rood ang Orug Aamsnistratiun - rOA), :ccasionaliv megical ~eccras 21 serected
cattents mav De revieweg Ov meaical monitors Or sconsoring agencies wnose auty s
13 oversee th1S research =0 veryty !5 accuracy.
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CUBJECT'S CONSENT

Sage 2 27 2
.uTmarvy 21 ~s=searcn “itle: Izydemology of Lutaneous umoer
“~ocegures ana Oemanas: lancer: Studv Arm unger SEAHS- AB86.69
Zate: .3/29/92 “atty Acids 1n 8looa ana Adipose Tissue

L Lngerstana that adverse ~eactions are c3sSibie 'n any researcn Drogram gespite
tne uyse of "1gN stangards o7 care angd cOUIQ OCCUr tNrougn no rauit of mine or he
‘NVesSt1gator 1nvolved. :eactions wnich Zan e “Ireseen nave peen gescrived 1n
Tn1s cInsent Torm. However, .aTOreseeapie "arm  Mav 4§50 OCCUr ana may reguire

;are. [ .noerstang :that "oney *or -ecearcn-related sige 2r¥ecIs or "arm or tor
«40€s <r T'7e 10sSt S "ot ifalidble. “Iwever, ~aeCessarv amargency Teqgical care
-11i I= orovideq witnout IIsc. 1 lan stawin Curther Cartgrmaticn rrem Or. “son

Tesmzizal (nvestigatory it (2021 i25-4010.

‘or Tnsse suplects ~no  ire  2jigible Yor, :~ ire osatlents at the Tucson VA
-0sD1131. 7 agdition to inis consent fYoarm, .4 Yorm P-1086 musT aiso oe signea.
.% 1 supject 3 =2rigible e /A care, ~egicai sreatment 15 availlapie at Ihe

“icson /A HospDital w~i1thout <ost, cut there 's ~o financial ccmpensation Tor wages
:roTime lost.

3EFORE 3IVING MY CONSENT 8Y SIGNING THIS FORM, THE METHODS INCONVENIENCES, RISKS,
AND BENEFITS HAVE BEEN EXPLAINED TO ME AND MY QUESTIONS HAVE 3EEN ANSWERED. [
JNDERSTAND THAT I AM FREE 70 WITHORAW FROM “HE PROJECT AT ANY TIME WITHOUT
CAUSING BAD FEELINGS OR AFFECTING MY MEDICAL CARE. MY PARTICIPATION IN THIS
PROJECT MAY BE ENDED BY THE INVESTIGATOR OR 3Y THE SPONSOR FOR REASONS THAT wOULD
SE EXPLAINED. HEW INFORMATION OEVELOPED OURING THE COURSE OF THIS STUDY WHICH
MAY AFFECT MY WILLINGNESS 7O CONTINUE I[N THIS RESEARCH PROJECT WILL 2E GIVEN TO
ME AS (T 3ECOMES AVAILABLE. [ UNDERSTAND THAT THIS CCNSENT FORM WILL 3E FILED IN
AN AREA DESIGNATED BY THE HUMAN SUBJECTS CCMMITTEE WITH ACCESS RESTRICTED 73 VHE
SRINCIPAL INVESTIGATOR. ZR. 7. “OON, >R :UTHORIZEZ 2REPRESENTATIVE CF THE CANCER
CINTER. D UNDERSTAND THAT I 23 NOT SIVE .7 ANY 7F My LEGAL RIGHTS 2V SIGHING
THIS TIRM.. A COPY 2F THIS CIGNED CCNSENT “2RM wILL 2 JIVEN 72 “E,

.-2}eci’ I ..gnature

.ate
~itness : .ignature Zats
. nave carefully expiaineg %3 tne :ubject e n~ature -7 the aDove DOroject.
nerepvy certify that 3 ine pest 3T v «nowleade zne suDlecT 3igRIng tnls consent
‘Orm ungerstanas clearty tne nature. Iemangs. enerits, ind risks ‘nvolved 10

zarticioating fn this stucv. A megical crcoilem or fanguage or 2qucaticnal arrier
"as not orectuded this understanding.

Cignature -t .avest:icator Tite
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APPENDIX IIT

HOME INTERVIEW SURVEY FORM




ZTARTIRG TDME O TNTERVIEW:

176

. AM DATE:
Hour Min ™
INTERVIEWER: CASE CODE: CONTROL CODR: _
NTEXVIEW LOCATIQH: © ! Subject's Homs . ] Subtect‘s Worknlace
' ! SEAHS Clindc . ! Other (spacify):
HAME : D NUMRER:
ZTME ADDRESS:
itleet PS4y stace i

ZNTRODUCTICHN TO THR STUDY

V)

4

*I would like to tell you a little bit about our study. For consistency between inter-
vievers, I will be readaing tnis description as well as the questions during the interview.
S3ecause the study is complex, my descraiption will take some time to read, $0 please bear
with me. We are looking at the lifestyles of people that live in Southeastsrn Arizona.
w“e are :interested in your experiences througnout your lifetime. I will be asking ques-
tions apout you and your family. There are questions that may seem unamportant, and for
these we ask your indulgence. Others may seem very personal, for these wo will raspect
vour wisnes £ you do not feel like answering them.*

"This sctuay will be covering the three counties that make up the soutneastern coruer o2
tne state. tney being Pima, Santa Cruz, ana Cochise counties. we will be interviewing
apour 3,300 residents for this scudy. The participants will be divided ints 2 groups,
~nose persons with some variocus skin disorders ana those with no skin disorders. From toie
inZormation chtainea :n this interview we hove to see same differences betwwen the 2
irouDs so that we can accurately suggest measures that can be used tO prevent these skin
tisorders. This study will be going on for 3 years. so it will be a wnile before any c:

the aata collected will be releasea. Your contribution will help people not only in tz:ic
state put world-wide.®

‘7he questicnnaire is set up 80 that you will have ‘cards® which will help you remember o
visualize your life experiences. Please rememper to take your time waile looking at eacz
item, as ve are 11 no rush to finish. We are on your tims schedule. and it is important

<0 get as mucn information as we can without causing you any inconvenisnce. As wWe are on
vour schedule, please let me know if you wish to take a doreak at any time. This interviewv

zan take from 1 to 3 hours, depending on the variaticn cf your experiences ana the amount
cf tize vou wish to spena remempering the past.’

‘Your participation :s voluntary, and you mav refuse to answer any Juestion. Or stop tie
ifNterview at any time. All information will be regarcea as STRICTLY CCNFIDENTIAL, anc

will be reportea oniv in verms of groups. -dentification of individuais will not be
cossiple.*

‘This interview vpegins with gensral background information. and then moves tO guegstions
aboutr your health status. diet., exsrcise and occupation. 1 will be verifying soma of tke
questions that were asked in the phons interviewy. Do you nave any questicns before we
stare? [ ] Yes-. ( ] Ro

VUnoveomhesr Y~ Tann /Daos 1
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ZDEDGRAPEICS

I would like to acr you so=n gemsral questions apout yun‘nnn your ramiir.'’

.. what i3 vour ull nams;

Firse Midale ~aBT

1. 'what i3 vour date of birth? ! !

(IMTEEVIEWER: CODE SEX OF SUBJECT HERE.) 1 L. Temale oL L. Male
izw co vou describe yourseif iz reiaticn to your etanic Sackgrounal

{INTEXVIEWER: THIS INFORMATICR IS OX CARD 41, RECORD RESPONSE.)

- vhite (Not of Latin American Origin): Perszons naving c©I:zins i any of tte
sciginal pecpies or Eastern or wWestern Europe, .mcluciag sS0ain ana Pertugals.

s ¥hite (Not of Hortnern Furcoean Origin): Persons naving CIiZits 22 any o zze
Jriginal peopies O AIrica or the Middle East.

. 3lack (Mot of Latin American Origin): Persons naving origins ia any of the Biscx
cacial groups.

- Latin Amariczn: Persoms of Mexican, Puerto Rican, Cuban. Centrai or South
Amarican or othsr Spanish Culture origins.

i, Asian or Pacific Islander: Persons having origins in any oI the original peopies
of the Far East, Soutnsast Asia, the Indian Subcontinent. cr the Pacific
islands. This area includes for exampie, China, ’apan, Xorea., :he Phillipine
Islands and Samoa.

i, American Indian or Alaskan Native: Persons having origins :n any of the originai

peopies of North America.

Spacify Tribe -

Other - (Specify)

- .. Unknown

“nere were vou dborn?

RS 4 state sountsy

S wnat ancestry are/wvere your: ITHNICITY

3. ‘Aarents: ~0DE
Motner . i

Tather : ;

N H“aternal Grandparents:
Maternal Granamotner : : : : T
Matermnal Grandfather C - i

z. Paternal Grandparents:
Paternal Granamotner s T tl) ¢t

Paternsl Grandfather Co St . ] D

(INTERVIEWER: REECORD ALL AHSUERS BUT ONLY FOUR WILL BE CODED. IF ONLY 1 MENTIOHED. CODE 00
FOR OTHER YHREE AREAS. SEE CARD §2 FOR CODE NUMBERS. IF A TOTAL OF ONLY 1 GRANDPARENT TOTALLY
*NON-VHITE®, NOT A CODE °*1° TO QUEST #4, THE SURJECT IS XLIGIBLE. IF A TOTAL OF OHLY 1 GRAND-
PARENT IS °UNENOMN®, BUT TEHAT GRANDPAREA. S UNQUESTIOHABLY °VHITE®, THE SUBJECT IS ELIGIBLE.
IF A TOTAL OF MORE TNAN 1 GEAMDPARKNT IS °UNKNOWN® (BUT ANCESTEY IS QUESTIOHABLE), OR "RUB.-
WHITE®, THE SUBJECT IS MOT ELIGIBLE. IF ANCESTRY IS °*UNERWOUN® (SUBJECT BAS KO FAMILY HISTORY)
aurmxsmn_x____-_ THR SURJECT IS ELIGIELE. INSTRUCT TEE CLIENT TO PLRASE
CONTACT ANSUXE-THAR.COURD. CLARIIY THIS ISSUR.. THE.STUDY IS VILLIEG. TO REIMEURSE THEM OR ALLOW
THEM. 70 COME. IE AIBEIRLOUR FACILITIES.T0 GET THIS INFOSMAYION. CONTINUR WITH. THR QUESTION-
RAIRE, ZUT DO WOT FROCEXI: BEYORDr THAT STEXP, IF AKCESTEY IS QUESTIONAELY NON-WEIITE.)

Navemper 7. 1988 (Page 2)




178

Jlesse loaok agaam.at.CARD §1 snd tell ma if yow nazve axprgi-tha follouang.im yuar
ancesctry:

(IATERVIEUER: ASKT EACH CATECORY SEPARATELY AND HAVE SUBJRCT ANSWER EACH CATEGORY.)

TS o]
7. 7] White (Bot of Latin smerican Origin): Perscms hawing origins in any of the
original poopiss of Eastarm or Westarn Burope. inciuding Spain ang Portugei.
. ] hite (Sot of Eoreharn furopsem Origin): Persons having origing in any of the
original peoples of Africa or ths Middle East.
Slack (Woe of Latin Amariean Ordmin): Perscns having origins in any of the Black

racial groupo.

] ¢ ] Lacvin smowiezms Persons of Mewican, Puerto Rican. Cuban. Canrral or South
Amsricgnr or other Spanish Culture origins.
Asizn or Pacific Izlandery Persons having origans in anvy cf the original peopies
of the Far East., Southsast Asia. tae Indian Subcontinenr, oo tze Pacific

-

Islands. This ares inciudes for exasmie. China, Japan. Korea. zz=a Phillipine
Zslands and Samoas.

American Indisn or Alapkan Native: Fersons naving SIizins in anv OF tne orazina.
ceopies oI Norm mn.cl.

Specify Tribe -

Qther - (Specify)

IXIN CEARACTERISTICS

. v

will now oe asxing you apcut the frsckxles and moles that you have on your pody. I will aeea

[223

2 XNOw abGuUT yOur CUrFent sXin CAAFACERristics, aAs well as those o the past.’

Freckles are flat brown spots which may come and go with sun erposure. The number may in-
craass with age, such as the spots somn may call age spots, or thay may decruase with sge.
Which of the diagrams on CARD #3 bast describes what your freckling patterns have bheen ior
your faca, arms, and back at the following periocdas of time?

A
|FaceiArms iBack!

-=None (0}
Z=Slight (< 153
sges 12 s £T I=Moderate us 52
———————————t «=doderate (S1-75°
Zefore age .Z2 SsMpnderatce (76 158

twHeavy (>100)

l

INTERVIEWER'S ASSESSMENT 'FaceiAarmsiBack!

currently : . |

‘Moles are palpable (somathing you can feel), raised spots which do not come and go with
sun exposure. Soma are flesh-colorsd, and some have hair growing through them. Which of
the diagrams on CARD #4 best describss ths number of molas. thougn it may be not the
pattern of moles, that ; you have had on your body at the following periocds of tima? Please
include any of your moles that have been removed.

< 2 3 “ £

2 1-25 | 26-50 sl-1001 > 100

Jarrentliv i :

2. Ages 18 to £0

3. Before age 18

Novembper 10, 1988
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. vould now. Liks to coxme the: ewrdoz of B0 2na largs trecizies that. yon DAVEe o yOur arms.’

_i. (IHTEXVIXEER COUNY THE NIENER O BOTR ARMI EXKLOP THE LIVEL OF THE AXILLA).

Total # of None Total { Som or 4 5zm or
"alpable >5mm cf Paloable Legs sreacer
_eft:
Zighe: |

... Bave you ever had eny LARGE FRECXLES OR MOLES (Smm in diamster), .arger than the eraser ot
the ena of a pencil, at any of ths following sites?

'TATEXVITUER: ENTER IIRO (0) FOR NEGATIVE RESPOESE)

Locarion(s) of large moies and Irecxles
ABDOMENR ARM 3IACK <ZEST <TAD .25

— e n?

2. 7 LS. FZECKLES/

#QLES 2Y SITE

Total Number or Large frecxles/Moles:

IJNBURNS AND TANS

I’x: going to asxk about sunpurns and tans and the way your skin reacts to the sun. Coasider

vhat would happen if you used mo sun lotiocn, and wore no special protective clothing. Think
of sunburn as rsdness or pain.

(INTERVIEWER: ASK THE CLIENT TO LOOK AT CARD #5 AS YOU BREAD THIS SECTION. TAKE THE WORST

ZXPERIENCE OF BURNING - WHETHFR IT BE RBACK ZAST OR SITUATIORAL.)

.2. If your untanned skin was exposed to the summer sun for the Sizst tizme. Icor 30 to 45
mzmuces, wouid you:

- Alwavs burn easily with a painful Surm ana tiisterang cilowea DY peeling: tan
.ittle or nona.
z. “suslly burn easily with a painful burm (witnouc tlisztericg), .isting Ior at
_east 2 days rollovea by peeliing, tan minimaliy or iizativ.
Zurn moaeractely followea by some cegree or tanning.
lurn minimally ana tan easily.
Aareiy or never burn ana tan easily.
L. con't know

I

Li. After reveated and prolongea exposure to the sun would vour SKin tecome:

dnly fraeckled or no suntan at all.
Jnly mildly tan due to a tendency %0 pees.
Moderataly tanned.

Yery brown and deepiy tannsa.
-.. lon't know

PP
[AEE T2 20 B

Would you please set the cards aside now? Ve will not be using tzem for a few minntes.
will let you xnow when it is time to look at them again.

s, 00 you nave a noticsadle year-round difference 1z ccior cecween tne SKIR o your face.

necx or arms and the skin covered by your shirt cr bicuse .= OtnRer wWoras. oG You have
tan lines all year loag?

(] l. Yes {] 2. No {1 -i. Don’'t Know

Nryembher " Y988 (Page &)
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Zave yYou sver had-cRp GCCUZTEACOD Oi SCVOTE- SURSIIY With-pain porsisting -ot. least 48 hours
‘with or withomz blistering). Blistoro srefluid filled budbles of skim.

.1

“es (INTRRVIBUER: IF YES . COMPLETE BOX BELOW)

Yo (IMTERVIEWER: 1F HO - CONTIRUE TO NEXIT SECTIOR)
i. con't Know

« tat

IRTEXVIFWER: FILL IN EACH BOX VITH HO. OF TIMES BURNED)

SITES AND TYPES OF BUNN
ABDOMEN ~ ARM  3ACK  CHEST EEAD LEG
AGE H§ B ®B B NB B HB B HNB B HB B

i ! o (I Y I

-t

i vt
. H

The iasti. ¢ ] ! H [l
S vears ‘i o o I ! HE O

SUNBURNIRG INSTANCES B: BLISTERING INSTANCES OF SUNBURN

NB: NUMBER CF

ZSE COF SUNTAN LOTIONS. SURSCREENS. SUNLAMPS AND SUNBEDS

Now I'm going to ask you about your use of tanning products.
the skin from exposures to the sun. They are more than suncen oils or loticns. They can be
identified by a sun protsctica factor (SPF) priated on the container. A sunblock. such as
Zinc Oxzide, is a heavy white cream most often worn cn the nose by lifsguards. A self-taming
lotion, which may contain iodine, is used to produce a tan without going outszide (for exammie

PR X

sunscreens are used to protect

Xave vou ever useg any cI tnese xinds of proguces?
X L. Yes .. 2. No ‘] -i. Don‘t ¥now

!INTERVIEWER: IF USED, CORTINUE., IF ROT GO T0O SUNLAMP, ITC. QUESTIOR.)

FREQUERCY CCDES: (1) ALWAYS [l) USUALLY

(3) SOMETIMES :4) RARELY =) NEVER

TDME PERIOD OR AGES USKED -SUNTAN LOTION!|SUNSCREEN |SPF{|SUNBLOCK!|SELF-TAHNING |

|AND OIL |#YRSI| |#YRS! | 4rmsi| #YRS!
'BOW OFTEN YOU CURRENTLY USE | | il 1 Co] '
) .

DURING THE PAST TEN YEARS o | H

BETWEEN TEE AGES 18 TO SO+ { o

BEFORE THE AGE OF 18 - i : T v

(INTERVIEUER: IF LESS TEAN 30 YEARS OLD- -~ ASE. JETUERR AGES 1% ARD FOW.)

VYarromhaee V7 AR-1 1 ] Oage S\




.7. Hsve you ovor usd 8 STmiomy. SUARSS. OF tanmang bootn?

T, Sunlemw (bulb) ] 1. Yes
Yanrs (Tned L]
z. iunbed/Tanning cootn (long tuoe) | | L. Tes

Yeazs Usad -0

(IRTERVIZHER: IF ROT USED. PROCRXED TO OCCUPATIOR)

181

]

RE}

any one vear’

IF USED:
a. “hst .3 the greatest umdber O times you usea it
SUNBED/
SUNLAMP TAHNIRG BOOTH
L. Never e i
o, lnce or twice . o
s I3 tizes . X
- 3-12 tizses :
. .3-24 tixmes
“ore tnan 2L tizes
-.. Zoan't ¥now
. “NaAT 15 tHE average amount CI :Ie YOuU svpent

SURBED/
SUHLAMP

soger/ont

any cne sessict.

TANNING BOOTE

Never useq .
. Less toan S Zanmutes
5-10 minutes r
11-20 munutes !
21-30 minutes .
. 2ver 20 minutes :
Jon’t Know i

AL N N

P L
P e
[

I “hile using the sunlamp/sunped/tannang dooth.

. a sunscreen cr clocking agens

i Preparation =t Jromote ARNInNg
Neither
lent't know

I? UsSmIn:
How orten aid you use tae agent(s}’
- All of tne time
D Some of the time
Coy k. Aareiv
" =L, Ton‘t know

ISCTPATION

The next set of questions are apout yYour work experiences.
recent Or current Qoccupation.

3, What was vour zJost
Jccupatacn:

fecent oCcupatichl, [give current

"AT THIS PLACK 7 EMPLOYMENT:*®
a. «“as tae job done ourgoors
IF YES:
How many davs wers spent per year outdoors?
How many hours/day did you spena ouracors?

urinz tnhe aavi

November '~ 7988 (Page 6)

We will tegin with your DoOst
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T “hat vears oawvejdid you worz(ed) at this jobl JEARS: izom L.}

. W“ag the main indoor light scurce:-

{INTERVIRWER: IF KORE [EAR ORE LICHT SOURCE-CHECX ALL APPLICABLE)

fluorescent, coveraa with hard plastic hiding toe puld
fluorsscont. uncoveread with bulb visibls.

Pluorescent, unznown

Daylight

. . Incenasscent 2ulb (Reguiar light bulb)

) s. Camhioaticn of abawe

'INTERVIEWER: IF OTHER THAN FLUCERSCERY LICHT GO TO HEXT QUESTION)

ehes an o sn s

A g WD p3 b

b “hat was tle approximare diSTEANCE Detween You ana toe JLIlt zTurce!

t. _ess taan 5 Jeet

z. £-10 feet
: 12«20 feet
- jceater <nap <. feet

<NAT TISPOrticn Of vour tiTe a:d You spend unger tie rluorescent -.zats?

z. All of zhe tize

L. Some of the tize
k. Very little of the tize
T .. None of the tixe

5. I3 your current Or most recent occupation different fTom mne occupation taat you have

worxead at the iongest .n your iifetime? -. Tes DR S )
IF HO: GO TO RESIDENIIAL SECTION
IF YES:
~NATt wWAS tne OoSCUDATLICA that 7CU WOrKed the .ongest Tterics oI Time
COCE
‘AT THIS PLACE OF ERMPLOYMEHT:®
1. “as tie 10D done OULQCOrs CUring tase aav/ Lo L. Tes . D.odo

IF YES:
Zow many GQaAvs were spent pDer Year outdoors!
Zow many nours/day c:2 vou spena sutaoors!

. “hat vears have/did you vorx(ed) at this 10b0? YEARS: Irsm <o

:. #"as the mein indoor light source:

(INTERVIEWER: IF MORE THAN ONE LIGET SOURCE-CHECX ALL APPLICABLE)

- Fluorescent. coverea with hara plastic z:dizng tae Dull
2. Fluorescent. uacovered-bulb visible.
: Tluorescent, unxnown

Daylight

< lncandescent S2ulb (Regular light tulb)
- Combination of above
CINTERVIEWER: IF OTHER THAN FLUORESCENT GO TO NEXT QUESTION)

Novemper 1.2, 1988 (Page 7)
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i, What was tho apPICZALS digtancs betwaen you and the lighe source?

{7 i. VLess than 5 feet

T I, 5-10 feet

. i 1020 feet

1 -. Greater than 20 feet

e. “hat proporticn of your time did you spena unaer :ze fluorescent .:zhts!

z. All of the time
z. Soaa of the tims
3. Very little of ths tima

- None of ths tima

22,4 Jther saccivities: ~sde “hat Years
M ~3____ =0l
-7 PR S
= 9 s is___
) 19__ =g
3. 19_ w0 19___
3. 19 o is__
Lo 9o ls____
RESICENTIAL

?leass pama all the places vnere you have lived for t:ree montns or more. we will begin with
your currant home. We will then work backwards to your place of birth. I only nesd to know
about moves to differemt cities or countias. Please include moves to a seasonal residence or
a vacation spot that you made a habit of going to for any numpar of years. This lasc kind of
Z0ve neea not have lasted for three months or longer.

TACATION VACATION
Flace specafic Total #

TS RESICENCE LICATICN Between what
/ ~ade usnths _ Months

'Zity. State or Country! nonths and vears:

. : B

. ) -] '

November 12, 1988 (Page 8)



XS RESIDERCE LOCATION Botmemn-wlat PHieo—

_#__ciey, State or Counery) \ODLNAY BN YERATS: ~ode Months Months
22 ! Lo : ' !
. / 4. ) ! ! !
2. ' -] ' ! !
3. 4 %o ! .
6. =9 ! ! !
e -a

_5. s

-Z. =0

3. - 4 .
0. (%) ! i !
2l. ! to ' I
22. / i3] ! /
23. ! (3] ! ! li
26, LX) ! !
-e -n

5. - ;

3. =z

9. .o

0. 0

ZXPOSURES

23. In the ccurse of your lifetime. either at work. in your home or during your leisure time.

were you ever exposed to any of the items that you see listed on CARDS 6 THROUGH 147 2y
exposure, I want to xnow 1f{ you have ever had contact with these supstances IOr a guratict
cf at least & hours ver dav on an average of at least once a week fcr a month or longer.
or you may nave peen exposea for a duration OF At _least 4 hours per cay rOr At least a
week solid. We will begin with Intense Light. Please ioox at emcn item. Z£ you nave na:
contu:" with an item, tell me it's number, wnere you came in contact Witk it. and what
7eArs you were exrvosea o this item. -f there is anything you think shouid be includea

Zut 1S not aireaay l:istea please tell me. We will go througn escn card in & similar
nanner.

November '~ 1088 /Oage 9



IRECE. IF EXPOXED IH DOTR ARRAS, RECDRD A SERARATRE EHYXKY FOR EACH. LOCAZIOHN.)

IXAMFLE OF MOW TO FILL IN FOLLOUTES FOEMs

IXPOSURE TYPE OCCUPATION  RESIDERCE oM 0 SPECIFY EXPOSURE
-NTEHSE LISET B ¥ 1983 1987 z
INTENSE LI33T B ¢ I 1956 ' 1956 TRYPTON
CUTENSE LISET 12 583 387 Z
WHAT YEARS
ZXPOSURE TV722 SCCTPATICH  2ESITINCE ROM <0 SPECIYFY IXPOSURE

Umeramnayr 1~ “aRR /Daga V/©
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| g vl e I - - sresidE
ZXPOSURE TYPE- OCCUPATION RESIDEWCR~ FROEIT gl SPECIFY IXPOSURE

TECREATICHAL ACTIVITIYES

I am going to ask about things you do outside in your frse time. - will be asking you to look
at the list of recreational activities on CARD {15, and asking if you have done eny of these
taings. FPlease remewmder to include vacatioas.

Je will begin with tha place you‘ve lived for the last year. Please tell me which actiwvities

you have done. I will them ask how many days per month you usuaily did these activities. and
during which specific months of the year:

ACTIVITY MONTH ¢  DAYS/MONTH HOURS/EVERT BES.#

How I want you to think back. I want to know if your outzide activity pattern of the last
vear is represenczative of the patterns you have always had. 2y that I oean. have you changea

s1ther the kinds of outdoor activities you do, or the amount of tima you spend doing thoge
activities.

Il. Was vour cutside activity pattern of las. Tear reoresentative cI the patterns you have

* e

aiwavs nad? o] 1. Yes (IF YES, GO TO RES. LIGHT SOURCE) .1 2. No

IF NO:

il. At which of your. :u.wmua. 18 youz- mu:utr p:uanr. woumw .H.ft
time pactern? Reedw—— 0

rasidgncs. ALY, Il

-

Vlovember 10. 1988 (Pame Ll1)
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EEAT YRARS
RE3.8 mom o

FZSICENTTIAL _IGET SOURCES

qow 1'd like to ask you about ths fluorescent light sources in your residsnces. I would like
for you to think about your homa(s) and what kind of lighting they had in eacn romm. and or

area. V¥e are looking st fluorascent light sources as there iz little othsr researcn done in
this azea.

23. Have you ever been exposed to fluorescent light in any of your homes. including your
garage! ['] <. Yeas ] 2. Neo (] -i. Don‘t Know

IF YES:
(INTERVIFVER: ROOM/AREA CODES ARE ON CARD #16. CODE THE INFOERMATION IRTO THE CHARY RELOW.)

1. Ia wnich room/area was the fluorescent light located?
z. Zow mANY yesrs vere vyou exposad to the light?
. About now mucA time. 13 the average week. 2:d vou spend in Inis rocd
z Zow far away frcm the light source, on the average, weres YOU Wnen vou were i T&is
room?
. ~ess than L foot
z. -5 feat
i, S or more feet
e. Was tne light source covered (tube not v:isible) or uncoverea (:=ube visibie)?
.. lovered
l ‘ncovered
A B c D E
ROOM CODE | RIRMBER OF | AVE. # EBS ' AVERAGE | COVERED CR |
| YRARS EXPOSED | PER VERK | DISTAMCE | UHCOVERED

-

Vould you plesse zet tha cards aside.mowd Ve will not be using them for = few minutes.
will lat you nowuasmit 1z tims.to-look at thamwagain.

Vroesmraw YN TOAR {Onee 17N



chg last 12 coxmeEn® [} lsYem—-<
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I will now be asking yom questions ghoax your axasure to ths sun. I am only coossrnad about

mmmwmmaa.&moo.&.mmmuam e will

mmzmmmmm:wmm the igurdry room (1f£ outsids), or hamging the

laundry. These are email geoexcs of tims that you may not thiok of as *being oot in the sun‘.

(INTERVIEUER: EECOZD THE IHPUSMATIOCN IR THR AREA RELOZ:. IP GUTSIDE OF BOREESRESIT™ .-

RXCOZD IN OUT OF TOUR SECTICH ROXES.)

: Toum | - 0O OF TOWN '.
VEAT VERE YOUR KIPOSURES TIMES FOR TEE (AVG ¢ |RESIAVG ¢ |RESILOCATION |¢ WESI
FOLLOWING SEASOHS AND DAYS? |ERS/DAY! ¢ |HRS/DAT! ¢ | |AHAY |

SIMMER MOETRS: MAY, JUNE., JTULY. AUGUST v eeeeeeieee ! ¢ 0weves | o080 ) T oseetersenewsoe | rerew)

VEEXDAYS: MOEDAY - FRIDAY 9‘&-6“!! H : | : i

VEEKENDS: SATURDAY - SUNDAY SAM-AFN) || | | ’ i

FALL MONTHS: SEPT., 0CT., AMD KOV. |'1"".!"'0"1'1"?"’:"""1""0"1’0""':

VEKKDAYS: MONDAY - FRIDAY 9AM-4PM || | |

| WINTER MONTHS: DEC., JAN., AND FEBR. lm:tn!mé.":'m'"m?'mv

VEEXDAYS: MONDAY - FRIDAY 9AM-4PM) [ |1 |

|
g VERZZEDS: SATURDAY - SUMDAY SAM-4PM| || || | l
|

‘ VEEKEHDS: SATURDAY - SUHDAY 9AM-4PM| : !

.SPRING MONTHS: MARCH AMD APRIL '"';"'0"'0""1"!t",""""""11100'11'1'

VEETDAYS: MONDAY - FRIDAY 9AM-4PMI

VEEXENDS: SATURDAY - SUNDAY 9AM-4PM| - f

TAMILY ZISTORY

I am now going to ask you about the size of your immeaiate family, their health now ana in zze

past. Think of your natural parents, full brothers and sisters.

.iving ana decsassa. + Sisters # Brotners

5. Are either cI you parents ceceaseal Mother:

© ) L. Yes .1 I. Ho e
Pather: . ; .. Yes o1 2. %o =X

IF YES:
Zid eitner cI vour carents cie oI cancer! Mother: ©ji. Tes 2. He X
Pathar: Loja. Tes . lo %8

Novemper 10. 1588 (Page 13) e
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e PITE E ELA

o did- E@'{a fathor ever- nave. any of thsafollomng
:onaitions?  Ploooo-iocci CEESS 912 a déggrioeion - or casn CoDMARTNEET
Mothar Father “nther Tather

lzzastion ‘Y IR IDKI|Y ¥ |DKI Comnaition 7 IN IDK}{Y IN |DKI
‘soriasis o Ei A vitiligo c ! |
. |
izzemn o }l ! i Multiole Moles ' ! l L l
lsratcacantnona Co Pl Skin Cancer e
s I¥ YES-soacify tYP® | |..+ =t ||
Irsoiastic nawvl R

Z2ternas Cancer

IiinaC xeratosis 27 YIS-aveciry zvoe | fl !

12 ae pest I TOUT XTOWiEage DAVE anY O YOur sisters sad any oI tne I
-2t aTtiiliaple

Siscer: .Sister2 |Sisterd !Sisters (Siscer> !Siaters |Sister? '

szaizaco 7es 1NO IYes iNO IYas (No IYes iNo (Yes iNo 1Yes INo l!ﬂlxilo |

l£in Lancer
1T YES-sveciiv type ;

lzczernali Cancer
17 YE¥S-specifv site ! ! i ] ! i

S tae pest cI your

xnowiedge did any of your brothers nave any of the rollowang:
nOt aDDiicaDie

, irotnerl!ErotnerZiBrotnerd !3rotneraiBrotsess iBratersiBrowner’”

linmasziza ‘Yes (No IYes 1o tYes 1No iYes iNo 1Yes tNo 1Yes iNo |Yes {No .

.&£i2 cvancer
Z? YES-speciZy Type

_ncernmai Cances
IT VES-¢peciIv s:te

ZAST MEDICAL HISTORY

dow [ am going tO ask you some guestions apout your nealith, -oth now ana i3 the bast.

IMOKRING HISTCZRY

... Zave you ever sNOKeQ CLZArS, CLZACETLTES OF & DiDe AT _east CniCE a 23¥ ITT 3T .east cue

7ear’s time? T L. Yes T I. No
‘I¥ NO. CONTINUE T0 QUESTICN 34)

L. 2id you :nmalel? T L. tYes TU L. No

:2. 20 you currentliy smoxe! L. Yes .1 2. No

:3. Have you smoxsd: withim-ths- last sowemdaepat.( |

lYas: | L.1..2- Ro

( IRTERVIRTERE FILL..OUSCTER: 3

Novemder 10, 1988.. (Page 14)
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LSS TTu cegan soOxXang
2 70U QUi 3JWOKIER

rgs SmMOKInNT

"
e
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1
n
"
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a
n
o

(3. Wnen

el e

‘aver
-28§

nze or

“h3n CcnTe 31 weex
weex

8
il 3 weex

4are

vzu

Three cr 2T 2TInXS
Five = morTe Zoinks
v oeemanes

0 iele -

-
pie P

Sotties Or medicartions.

ttat you

Mepdiz3zicn

“MOKERS

sigar-
attes

1Zizars:fices.

Teguialov

aaretces

IZagcsc T
oL n2

Zan you teil Te wvnat maaicaticns You are currenct
Thres months or Dorel
~ounter Tmedicaticns

Zlease

TaTet

rzmzluge
are taxing.

t

W
“w

. am nc<

< —ates -7 Intage

T=4is will te easaer
Tixing AnY mecics

S - A
- S
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~axing or save tiren (= the DAST Year.
any prescrizrion megiC3TiCRS 230G ANY over-the-

Novemoer

1988
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< you can shOw me ail yours
‘30 T0 NEXT SECT
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2 the past 3 veary hove you Stopped. taking a pnlc:mnu mAEALCALION "N YORr G8CTCer’S
10V1iCH sOCEETR yomaso-ead-a skin rosction to it? Tl L. Yes o L. Ne
¥ YES:
~uration o3
jama of rweaicaticn Skin reaceisn Lotan?

». curang your iife have vou ever taken anvy of the following meaications oo lcnger tian 2

7222l ©I $iX Weexks, elther CTSATIZUOUSLY Cr LTTEIDITIENTLIY WITZIT a one vear Teriod?

- santibiotics: _ '.. les 2. Ne
® YIS: “as the unr.-:u.ot cne oz the followine?

ANTIRICTIC MEDICATION MNAME: TN iD IT YES:
B T 'K ITCTAL TTRATICH (DATE LalT
T2ADX HAME: GEMERIC HAME: s OF INTAXE TAKEN
23-GANTINOL SULFPAMETHOXAZOLZ
PHERAZOPIRIDINE .

AZULEIDI) SULFASALAZINE
SACTRIM TRIMETHOPRIM
SCTRIM SULFAMETHOXAZOLE
SEPTRA
CECLCMYCTIN DEMECLOCYCLINE HCL i '
JANTANCL SULFAMETEOXAZOLE
SANTRISIN SULFISOXASOLE
TEZ3-GRAM NALIDIXIC ACID
TERRAMYCIY OXYTETRACYCLINE
Epoa BITHIONOL

s, clurerics or water tablets: 3 . Yes oL l. N

IF YIS: Was tne water tablet one of the :'ollcvmfgr‘

VATER TABLET MEDICATION HAME: LY I NI DI IF YES: )
- E ] 0 | K |TOTAL DURATION |DATE LAST °
TRADE HAME: GEHERIC RAME: LS 'OF INTAXE | TAKEN
ALDACTAZICE SPIRONOLACTONE
© HYDROCHLOROTHIAZILE .

ANEYDRON CYCLOTEIAZILE
AQUATENSEN METHYCLCTHIAZICE
. DIUCARDIN |  HYDROFLUMETEIAZIZE | , | ;
| DIURIL |  CHLOROTHIAZIDE 0

November 13, 1988 (Page 16)



T2AIR HAMK:

! |OF IATAXE
SIUTERSEN METHYCLOTETAZIDE |
CEYPTERAMINE
| EYDROCHLOROTRIAZIDY |
SYAZISE TRLAMTEREHE ! ‘ ,
HYDEOCELOROTRIAZIDZ | | |
TNDURON HETEYCLOTHTIAZIDE
INDURDNYL METHYCLOTHTAZIDE
DESERPIDINE
1IIZRIX JYDROCHLOROTBIAZIZT !
SYDRODITVRIL
4AX2ITE TRIAMTIRENE |
HYDROCHLOROTNIAZIDE |
“ETAHYDRIN TRICHLORMETHIAZICE |
METATENSIN TRICHLOROMETHIAZICE | ;
RESERPINE g .
MINIZIZE ! POLYTHIAZIDE !
PRAZOSIN |
“ODURETZZ AMILORIDE i
EYDROCHLOROTHIAZIZE !
HAQUA TRICHLOROMETHIAZICE |
SAQUIVAL TRICHLOEMETAIAZIDE
RESERPTNE ‘
HATURETIN BENDROFLUMETHIAZIDE
JRETIC HYDROCHLOROTEIAZIDE
2RETICYL . HYDROCHLOROTHIAZIDET
| DESERPIDINE |
RAUZITE |  BENDROFLUMETHIAZIDE | |
' POUDER RAWOLFIA oo
SERPENTINE |
RENESE POLYTHIAZIDE |
SALURON HYDROFLUMETBIAZIDE

Novemper 1T, 1988
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. Stercids Or normones such A8 8uy Or the rcllowing! Zlease qo not -nciuce ARY

are appiisd topaicailiy.

STZROID MEDICATION: vt R D ™ YFS: )
E | 0/ X |TOTAL DURATION CATE LAST!
IEASQM: | STERDID MEDICATION MAMR:| S | ;OF IRTAKE TAXEN
s i ; :
CCHTRACEPTIVE : o
Z0RMONE sxampi@:Premarin
REPLACEMENT l i
THERAPY
ZCRTISONE
7IEDNISONE
CZXAMETEASONE
CEZCADRON)Y
ZTHER:
2. jeart meaications: = . .. Yes ] 2. No
IPF YES: ~as the neart =eaication one of the following!?
HEART MEDICATION HAME: 'Y IN !D IP YES:
E 10 X |TOTAL DURATIONIDATE LAST
TRADE NAME: ' GEHERIC HAME: Is |QF INTAXE | TAXEN
CARDIOQUIN ., QUIRIDINE P
' POLYGALACTTRONATE ! !
ZURAQUIN CUINIDINE GLUCONATE
S.R.
SUIRAGLUTT SUINIDINE GLUCONATE
CURA-TABS S.R.
QUINIDEX QUINIDINE SULFATE .
ZXTENTABS |
QUINIDINE (GENERIZ 3.R.; ,
SLUCONATE
QUINOBA QUINIDINE STLFATE o
CORDARONE ' AMIODARONE
e. High czolesteroi mscicataions: ] L. Yes CoL L. No
IF YES: wWas the nigh cnolesterol mnaxca:zcn one o: the follcwainz!
HIGE CHOLESTEROL MEDICATINR HAME: Y N ID ! 1P YES:
E !0 IK {TOTAL LURATION (DATE LAST
TRADE MAME: GEHERIC HAME: 'S i . |OF INTAXE | TAKEN
' ATROMID-S : CLOFIBRATE [ P
| QUESTRAN | CHOLESTIRAMINE ool

Novemper 10, 1588 (Page 18)
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I, Thyroid oealdcationss '] 1. Yas ['}] 2. No
IF-YES: Vas-thaurnyroid msaication gom: of the followaina?
THYROID MEDICATICH EAME: 'Y (R ID | TP YES: .
£ !0 |K |TOTAL DUnwZICH |DATE LAST
TRADE HAME: GREERIC HAME: s ‘OF INTAXE " TAXEX
ARMOUR THYROID DESSICATZD
230LOXIN DEXTROTEYROXINE o
SODITM
ree LIOTHYROXINE
SOoDToM (T2
=% = LISTRIX (Ti+TW
TEYROLAR
.TVSTERCIZ LIVOTEYROXINE
2oDITM (T
0L TEYROGLOBULIN (T1+7&t
S/RTEROIZ LEVOTHEYROXINE
SODIMM (7T4)
TEYROIZ (GENERIC)
-:. EBave you :taxen any cI the following named megicacigns:
OTHER MEDICATIORS: 'Y IN iD | IF YES: ,
E 'O 'K ITOTAL DURATION IDATE LAST °
TRADE NAME: GENERIC NAME: S ‘"OQF INTAKE TAKEN
JCMPAZINE PROCHLORPERAZINZ
ZTRAFON PERPHENAZINE
TRIAVIL AMITRIPTYLINE
SELIARIL TEIORIDAZINE
SERMITIL FLUPHERAZINE
PROLIXIN
JUIZE PIPERACETAZINE
SERENTIL MESORIDAZINE
STELAZINE TRIFLUOFERAZINE
THORAZINE CHLORPROMAZINE
TORECAN THIETEYLPERAZINE
TRILAFON PERPHENAZINE
TRISORALEN PSORALEX/TRIOXSALEN
{QXSORALEN METECXSALYFR ! b

Novemper LT, I

(Page 19)
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 CYERE BEDICATICES ¢ 'v 1m -1 > Yrs:
2 !0 |K |TOTAL DURATIONH |DATE LAST
TRADR BAME: CIRERIC HAM™: s . {OF INTAXE | TAXEN
STIC-DOME DACARBAZINE
 NAPROSYN NAPROXEN

<l. Suring the past year, have vyou “*ken any vitaming O TINETALE?
1 L. Yes (COMPLYXTRE SECTIOR BELCW) Y . Yo

IYESINOIDKIIF VES:!:

Vitgman/Mineral ’ 'No. of =zontas ofi{Dose Freguencvy
Iuopiement Name: intaxe Tol3 vear)tagen

“ltaman A

“itaman C

ista=carotene

Selenium ' !

Uultivitamin [P
{3zand Name} !

Fish oil Vo

Minsrai oil ot

lalcaux

T
-

ltkers - Specicy

()

l. Juring toe last 1l yvears. excluding the past vesar. nave vou Taxken anyv vITAmIns
aanerals? 1 . Yes (COMPLYTY SECTION BELOW) Tl L. he

folg

'}YESINOIDKIIF YES: |

vitamin/Minera. .1 ! |rotai duraticzs iDose z

Suppiement Name: ‘ © | |of intaxe | taken

"

equencw

]

Titamim A . )

Viegmin C o

Zeta-carotene

Selenium : i

Novemper _.C., 1588 (Page 2C)
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Jitaman/Minerai
iupplemsnt Namg:

Multivitsmin
{Brand Namg)

Tish oil

Mineral oil

talecdium b

licn “]

lizz pod

.thers - jpeciiv ’ I l

-3. P?rior to the past ten years. how often have you taksn vitaming Or minerais?
] L. All of the time
] 2. Soms of the time
'] 3. Rarely
{)] &. Never
<4, Have you ever besen told by your doctor or nurse that you have had any of the following
conaations:
tenaizicn 4 ' N IF YES: .
| E1 0 |Age Treatmant |TreatmsntiWhat was your
| 5| DisgnosediStart DateiStop Dateitrsatment

Zeart attack |

- L

digh bloecd pnuuni |

Stroke i

Thyroid condition '.

Diabatas I

|
I
l
|
|
|
|

Tubarculosis |

|
|
|
|
|
I
1

Chromic broocnitis |
[ ezphysesna |

Internal Cancer, IF \
YES (specify site) |
Rectal/coloa poiyps l




snditicn H
0

e 2

I

—————

Treawmont |Trestmencithat was your
!DiagnosediStart DateiStop Date|trsatmant

‘sromic colitisy i
2flammarory boweli | !
:isease i

|

!

i
i
i
i
!

:zohng disaase ;

‘hingles i !

.st@oarthritis

‘Qsumatoid
.crhvitis

-.7Eer cisorcer

:igh cholesterol

JORmLIA

Asthma o

HOW I AM GOING T0 NAME SOME SKIN CONDITIORS.

-S. Can you tell ze 1f you have ever been treated for any of the following conditions (please
ineclude your childhood)? Please look again at CARD #17 for their descriptions.

-ondit:cn Y I N IT YES:
E 1 2 |Age |Tfeatmant |TreatmentiwWhat was yous
S i iDiagnosad|Start DateiStop Dateitreatment
“80riasis l 5
Zzzsma : ! |

turns leavaing
scars

Acne ; '

Zysplastic nev: ' ;

viedligo :

Actinic keratosis

SFU

Xeracoacanthoma

“ash aggrave.~" by
sun exposure

Movemper 10. 1988 (Page 22)
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-6. Have yow-ever had a akin

vhich a poyeicisn IERETSO. a,mtpxncem :!nnm semas it to a4 iaboratory to be
analiyzed. 4] 1 2o, { 1.2 No

(IETEXVIEUER: IF HO, GO TO QUES1i0X OF °*OTALL SKIH CONDITIONS®.:

FYES ...
3. How magny biopsies bave you had dome?

wre THTERVIEHER: RECORD BIOPSY ITHFURMATIOR IH TABLE BELOW ter

198

@dl A skin bicopsy 18 a procequre in

BICPSY |BIOPSY | RESULTS - lmtlmrrl ‘
NIMEER | DATE | CANCER TYPE | SITE | RIGHT | TREATMERT * PHYSICIAN | DR. LOCATION

“
-

-

-7, Zave vou pad anv sxin csnditions that lasted more than 1 zonth?
Tt L, Tes o L. No (CONRTIHUE TO IRVESTIGATION SECTION)

I¥ YES: what were thev?

Zondizicn What age cate cate ‘“hat was
were you “reatment tIeatment vour
diagnosea startea stoorea Treatmenc

INVESTIGATIONS AND TREATMENTS

‘Now 1 am going to ask you about investigaticns or troatments that you may have had during
your lifetime.®

ecemmm EX I Rl Tnao rDeoms 772



Bsgour.citldhons)e.

!ua-,nc-rzrm.

s

Ireatmame or investigaticl i ! Il of Times.

{-ray of stomacn after drinking baraum P

Jental X-rays i ‘ l

%-ray of bowel aftsr s barima cnsms | b \

X-ray of kidnay after injection of a aye | C

Zhest X-ray

Tluoroscopy of lung

Liver Scan

7 scan

ione X-cay ! : !

“sppogran (X-ray of brsascs) i | '

‘reatmant with colbalt. radium or
radicactive isotopes

X-ray treatment for a skin condition, .
such a8 1 acna.2 psoriasis.d ringworm. & |SFECIFY |
scars,S birthmarks.6 exceses hair,? excess|COND. :
sweating,8 warts.$ eczsma. 10 other. | |

f{-ray treatmmmt for 1 enlargea adenoids, —————
2 tonsils or 8 thymus. 4 thyroad :
3r 5 esraches. IF YES: SPECIFY CORDITION | '

Treatmome wirh. nltra-viclat light for ———
such conditions as 1 psoriasis. 2 eczcma. !
3 acne. & pruritis, S othar. !
IF YES specify a) Conditicn !
b} Area treated
c) Did you take
& madication | [ JYES {1 RO
pricr to OV ,
treatment? | SPECIFY:
IF YES d) Do you know [ ) YES { ] NO
the name of )
the treatmsnt?| SPECIFY:

+ 1 DK

] oK

«9. Have you ever had any cnanges 1in your skin. such as color or tome, c©I any SCArs aue to
X-cays? ['] 1. Yas 1 2. No

0. In the past £ive years. h0ow many tiTes have you Deen nospitaliizea?

Nrwomhes 1N Q88 /DPage 24)
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[ IT-less g
{ 12. 7-8 boars
[ ]13. 8-9 hours
{ 4. 9 hours or more

:2. 2o you consider you slaep well? i . YNo

]

S
1]
"
[ B3

-:JCIAL FACTORS

'ow I weat to ask you about scma of your social activitiss. Ve are interested in how many

iocial comzacts yoa currsmtly hove. as woll as organizaticns in which you ars active.*

.I. Zow many peopla. (including family members) can you call cn for help ana/or to discuss
sTivate matters (wnich may be matters like neaith.or famiiy proplems)!

None

or 2

to S5

to 9

.0 or more

U A g

tn 8§ ta )b

. Zow many of these pecple do you see at least once a month?

: i. None
: 2. Lor 2
' 3. jtos

[N 5 to 9
5. 10 or more

et At St st

in
n

. o you participate with or belong to any of these kinds of groups?
Yes MNo
A social or recreation group : ..

A commercizl/business group, professicnal association or labor uziion.
A churcn group.
A group concerned with children (such s a P.T.A. or Bovy Scouts).

A group-concerned with community bettsrment. charity or service.
A Zraternal group-

Othar group. (specify)

[FER Y

40 oh sr s

[T T, I 1Y
s o s o

$5. Plaease lock at CARD #18. On the aversge, how often have you aone eacn of the following
things during the past 12 months?

1 2 3 ) 5

ATTEXDED IR THE PAST YEAR: HEIVER Qx-sms (6-12 TDES |EVERY 2-3 WEEXS |ORCE A WEEX

Movies | |

Sports avencs

Concerts, plays, etc.

I
l i l
|

Meestings ofuwoluntary groups

|
|
| |
Fairs, mmooums. etc. | ‘ | ‘ i
|
l |

Church/synagogue

November 10. 1988 (Page 25)
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2 the following sccticn I z2m going to ba asking ecwe quosticns to give us data by which we
Ay categorizae you for the study. T£ you feel that any of them are too.personali, you GO notT
ave to ansuer them.

3.

£3.

. What is/was your height between the ages of 20 o «0?

. What was your natural hair zocior as a voung aaul:

1aches
(CORRENT HEIGHT IF UNDER 30.)
. What 1g your current height? inches
What haa/had been yocur usual weaght as an adult between the ages of 30-407
(CURREZHT WEIGHT IF UNDEZR 30.) nounas
What has besn yvour average weight OvVer tae last 5 vears! sounas

If you were to gain weignt., wnere would yYou sav you gain LT Sirst!

Aroung your waist OC StOmMECO. 7OUr L2¢s Ana Arms sTAY "o same.
’n your nips, .exs 4NG arms.
3oth

i. Don't know

[
[

{1

(RN PN

(IMTEXVIEWER: OBSEXVYR BODY TYPE OF SUBJECT. THEY SHUULD FALL INTO ONE OF S TYPES FER
GXNDER AS SEOWN ON CHART §A. ITNIS IS NOT TO BE SHOWN TO THE SUBJECT. RECORD THE WIMBER YOU
PEEL THE CLIENY MOSY CLOSELY RESEMBLES. IF THE CLIENT FALLS BELOW THE ROERMAL (23 or 13),
CODE THEM AS 10 FOR MALXS AND 20 FOR FEMALES. CIRCLE BELOW THE BODY TYPE REPEESENTED.)

EODY TYPE REPRESENTED IN CARD A MALE CODES FEMALE CODES
Extromeiy Underweagnt 10 20
Extra weight around hips, legs and arms 11 21
Normal weight 13 23
Extra weight around waist (legs and arms LS 25

stay the same)
Ah&t cCOlOr are your eyes!

3lue
GresnsHazel/Grey
Light Brown

Dark browmo
Black

Other -

[T I B TR 3 I g
DI )

[

lages o

w
2l
o
W
o
-

Light blonde
Dark blonde
Red

Light brown
Dark brown
3lack

Other -

e = —
LN
vt s bt 028 et s

DR RV ST 2

Have you ever been marriea or lived in a marriage-cvoe relationsalis!

] L. {es oo, No 3. Ceclinec tc answver
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:6. Yhat 13 your curremt Sarital stotust

Single., never marriad Or noO MACrigge-tyYDe reiationsniv
Declined to answer

1L ¥ow narrind.cr INUD RIETIeRe<SYype ruiatzonsnin

3oL, Divorced

1 3. Separated from a MArrizge Or nO lOnKEr i & MRIriage-type relationsnap
4. Widcwed
€
5,

:7. What 1s the highest grade or year of school that you have tfinisnea & received creait for?

7oL, Elezgncary (8 yrs. or less)

] 2. Soms High School (9-11 years)

T3, Pindighad High Schooi (12 years)
“. Some College or Tachnical School(l3-15 vears)
1. Finishad Collaege Sachelors Program(l6+ vears)
k.» Graduarte School (17+ years)
L. ?Professional School (speciiy
A.i Dsclined to answer

Unknown

)
re
.

:3, "PLEASE LOOK AT CARD #19. Om it you will find a ilist of income categories, sach
identified by a numoer. Pleass tell me which category contains the best approxamation of
the coabinod income befors taxes, that was received by you, and other mambers of your
imoediate family living in this housenold for the last year and at age 40.°

CURRENT ~  AGE 40
- 0-56,999 {
- §7,000-514,999 {
- $13,000-524,999
$23,000-549,999

~ $30,000-874,999

- $73,000+

- Refused to Answer
- Not Known

- Not Applicable

DR IV Y W RS I
]
P e L LanXan]
et et s et s
cerae e v e
P i N

.

+3. How many parsons are supported by thii income ror living expenses currentiv!?

“. How many persons were dependent upon tiis income for living expenses at age 407
Not Applicable

It may be important that we scay in touch with you during this study. Ths following names ang
addresses will help us find you if we lose contact. This informatiocn is strictly voluntary,
end is collected under tha authority of Section 306 of the Public Health Service Act (42

U.5.C.282K). By doing s0, you will save us tima. effort and monsy in verifying our rscords
later.)

YOUR REGULAR PEYSICIAN (Other than your dermatologist!

Nama:

Address:
Strast

iy state «al

Telephone:
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‘2lepusne during tha day:

. RELATIVE OR FRIEND IR ARIZOHA

iamay

vddresge: ——
Stresc City State lip

“2leononae:

INTZXVIEVER: .ALWAYS RECORD AT LEAST 1 RELATIVE OR YRIENWD. IT SUBJECT ZAS NO PHYSICIAH OR BAS
‘0 SPOUSE, 2ZCORD 2 RELATIVES OR FRITMDS)

iames
rddress:s
Street City Scate aip

Telepnone:
TOUR SOCIAL SECURIIY HIRMBER IS:

‘“nat 15 the best day(s) and tims(s) to call you if we nave any questions!

Sayts) . Time
1l
ntervigwer:a Signacturs Interviswer 1.0,
2 Inding T¥ims of Intorview AM ™M
Hour Hin

Novemper 10. 1988 (Pame 28)
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