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CHAPTER |

INTRODUCTION

1.1 Background of the Study

Lung cancer is the most commonly diagnosed cancer and the primary
cause of cancer mortality worldwide®™. Approximately 58% of the global lung
cancer incidence and 60% of the global lung cancer mortality, in 2012, occurred
in less developed regions (LDRs) #, which include all regions of Africa, Asia
(excluding Japan), Latin America and the Caribbean, Melanesia, Micronesia and
Polynesia®. These figures are only expected to increase in the next decade.
However, epidemiologic data on the risk factors of lung cancer in LDRs such as

Nepal is still scarce.

Several studies conducted in more developed regions, which include
Europe, Northern America, Australia, New Zealand and Japan®, have suggested
potential gender differences in risk®°. Some investigators have reported that
women may be more susceptible to the carcinogenic effects of tobacco®® and
that they represent a higher proportion of non-smoking lung cancer patients®, as
compared to men. Kiyohara et al. reviewed the existing literature on gender and
lung cancer susceptibility in 2010 and concluded that women may have a greater
risk of lung cancer for a given level of tobacco smoke exposure®®. Thus, the risk

of developing lung cancer may vary by gender.

The differential distribution of histological subtypes by gender** and the

presence of specific hormone receptors on lung cancer cells'? support a role for



reproductive and hormonal factors in the development of lung cancer. Lung
cancer in women is more likely to be classified as adenocarcinoma, whereas
among men, squamous cell carcinoma is more commonly diagnosed™*. In
addition, female sex-hormone receptors (estrogen- and progesterone receptors)
have been found on human lung cancer cells*?. According to Omoto and
colleagues, adenocarcinomas exhibited significantly higher expression of
estrogen-B receptors than squamous cell carcinomas®®. Stabile et al. observed
that incubation of lung cancer-derived cell lines with B-estradiol significantly
increased cellular proliferation and that anti-estrogens or estrogen antagonists
inhibited this proliferation, suggesting that estrogen could theoretically promote
lung cancer*®. Taken together, these results provide a mechanistic rationale to
investigate the role of reproductive and hormonal factors in the development of

lung cancer.

While several studies have investigated the association between
reproductive and hormonal factors and lung cancer in more developed regions of
the world **°, no prior study has assessed this relationship in LDRs such as
Nepal. Furthermore, the distributions of reproductive and hormonal
characteristics have not been well characterized among Nepali women. Given
the increased lung cancer global burden in LDRs, the suggested higher
susceptibility among women, and the above mentioned biological rationale, the
relationship between reproductive and hormonal factors and lung cancer among

Nepali women was examined.



1.2 Specific Aims

The current study addresses the following specific aims:
Primary Aim: To investigate reproductive and hormonal factors (such as age
at menarche, age at menopause, menstrual duration, number of pregnancies
or gravidity, age at first birth, age at first live-birth, and birth control use) in

relation to lung cancer among Nepali women.

Hypothesis: The odds of lung cancer among Nepali women will differ by
reproductive and hormonal factors. More specifically, reproductive and
hormonal factors, such as younger age at menarche, older age at
menopause, longer menstrual duration, lower number of pregnancies or
nulligravidity, older age at first birth, older age at first live-birth, and birth

control use, will be associated with an increased odds of lung cancer.

Secondary Aims: To examine if the relationship between reproductive and

hormonal factors and lung cancer among Nepali women varies by smoking

status.

Hypothesis: The relationship between reproductive and hormonal factors and

lung cancer will differ by smoking status.

1.3 Significance of the Study

According to the World Bank, Nepal is one of the poorest countries in the
world®. In 2012, the country had an estimated total population of approximately
27.5 million people, of which 25% were living under the national poverty line at

that time>2. Approximately 120 per 100,000 deaths are estimated to be due to



cancer in Nepal®. The B. P. Koirala Memorial Cancer Hospital (BPKMCH), which
is the first national cancer center in Nepal, predicts that there are approximately
35,000 to 40,000 prevalent cancer cases in Nepal®®. However, Nepal’s national
cancer control program is in its early stages of development and it may
encounter major hindrances due to the scarcity of data on cancer risk factors

among the Nepali populace**.

In 2009, Pradhananga and colleagues compiled data from seven major
cancer diagnostics and treatment hospitals to assess the cancer burden in
Nepal, and reported that cervix uteri, breast and lung were the most cancer
common sites among Nepali women®. Pradhananga et al. also noted that main
cancer sites were different based on age groups, and that lung cancer was the
number one cancer site for females seventy years old and above and the third

most common cancer among Nepali women overall®>.

In summary, lung cancer is one of the three most common cancers among
Nepali women. However, as aforementioned, research on the risk factors of lung
cancer in a Nepali population is lacking. More specifically, the relationship
between reproductive and hormonal factors and lung cancer among Nepali
women has not been examined previously. Thus, the overall objective of the
current research is to enhance the understanding of the underlying risk factors

associated with lung cancer among Nepali women.



1.4 Literature Review

Several epidemiological studies in more developed regions have
investigated the role of female reproductive and hormonal factors in the
development of lung cancer>®. These studies have reported mixed findings on

the association of lung cancer with reproductive and hormonal factors such as

15-23, 25, 27, 29-30 21,29 h15—21, 23,

parity , gravidity?!, age at first pregnancy , age at first birt

25,30 15-19, 21-23, 25, 29-30 15-19, 21-23, 29-30

,age at menarche , age at menopause , use of

oral contraceptives'®*® 222% 2> 2. 29 ‘quration of oral contraceptive use®*® * 2>

27,29 16-19, 22-27, 29

, and use of post-menopausal hormones

Overall, a majority of the large prospective cohort studies have observed
an inverse association between age at menopause and lung cancer” ** %, In a
prospective analysis of the NIH-AARP Diet and Health study cohort with
approximately 185,000 women who were ages 50-71 years, the investigators
found that age at natural menopause was inversely associated with lung cancer
risk!’. After stratifying by smoking status, this significant inverse relationship was
observed only among former and current smokers*’. Similarly, Baik et al. *° and
Weiss et al. 2 reported an increased risk of lung cancer among postmenopausal
women with younger age at menopause, among the participants of the Nurses’
Health Study™® and the Shanghai Women'’s Health Study cohort®®, respectively.

Although several studies have found an inverse association between

15-16.18,20. 2223 t\yo recent large prospective cohort studies,

parity and lung cancer
by Brinton et al. ” and Baik et al. *°, have reported null associations between

parity and lung cancer. Similarly, the majority of studies have reported a null



association between lung cancer and the other reproductive and hormonal

h15—l6, 18, 20-21, 23, 30 15-16, 18-19, 21-23,

factors, such as age at first birt , age at menarche

2.2 yse of oral contraceptives®®*? 2223 2527 quration of oral contraceptive
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use , and use of post-menopausal hormones

A detailed review of these studies and their findings, with respect to the

independent variables of interest, is provided in Appendices B-J.



CHAPTER I
METHODS

2.1 Case — Control Study Design

This ancillary study utilizes data from a hospital-based case-control study,
which was conducted between November 2009 and December 2012, at the B. P.
Koirala Memorial Cancer Hospital (BPKMCH) in the city of Bharatpur, Chitwan
district®*. The BPKMCH is the primary cancer referral center in Nepal. About 606
lung cancer cases and 606 frequency-matched controls, based on age (5
years), sex, ethnicity and residential area (district), were recruited for the main
study. Lung cancer was defined according the International Classification of
Diseases for Oncology, 2nd Edition (ICD-02) codes C33 (trachea) and C34
(bronchus and lung). The follow inclusion and exclusion criteria, and data

collection methodology were used during the primary study.

Inclusion Criteria: Eligible cases included patients diagnosed with primary lung

cancer at the BPKMCH.

Eligible controls included visitors (family and friends) of the non-lung cancer
patients, subjects being screened for cancer and subjects accompanying the

person being screened, at the BPKMCH hospital during the study period.

Exclusion Criteria: Lung cancer patients were excluded if they were younger than

18 years of age or if they were not residents of Nepal for at least 5 years prior to

the study. False positive cases were excluded from the study, once histological,



cytological or X-ray-based diagnoses were performed. Family members of the

lung-cancer patient were ineligible to participate as controls.

Data collection: All eligible participants were interviewed in-person by a trained

staff member (nurse), who collected detailed information on tobacco and alcohol
consumption, occupational history, reproductive and hormonal factors, medical
conditions, family history of cancer, dietary habits and other lifestyle factors using
a standardized questionnaire. Information from all eligible cases was collected
as soon as possible after initial lung cancer diagnosis in order to ensure minimal
loss of cases due to death. A target interval of one day and a maximal interval of
three months between diagnosis and recruitment were used for data attainment.
Informed consent was obtained from the patient and their physician prior to data

collection.

2.2 Analytic Population

For the present research, cases were defined as primary incidence of lung
cancer diagnosed at the B. P. Koirala Memorial Cancer Hospital between 2009
and 2012. The main case-control study consisted of 268 female lung cancer
cases and 226 frequency-matched hospital-based controls. One lung cancer
case was excluded from the current analysis due to a previous diagnosis of
breast cancer (prior to the lung cancer diagnosis). Thus, the final analytic

population for this study included 267 cases and 226 controls.



2.3 Dependent Variable

Lung cancer was the primary outcome of interest. As aforementioned, the
primary case-control study classified lung cancer based on the ICD-O2 codes
C33 and C34. False positive cases, which were estimated to be around ten to
twenty percent, were excluded from the study after final diagnosis. Final lung
cancer diagnosis of eligible cases was confirmed by a histological, cytological or
X-ray-based diagnosis. For the current analysis, lung cancer was classified as

“yes” (cases) or “no” (controls).

2.4 Independent Variables
The main exposures of interest consisted of reproductive and hormonal

factors such as:

Menopausal status: Classified as “pre-menopausal’, “post-menopausal’ or

“unknown”. Pre-menopausal women were defined as those who reported still
menstruating, at the time of questionnaire completion. Post-menopausal women

were defined as those who reported to have stopped menstruating.

Age at menarche: Defined as the age at which the participant reported having

her first menstrual period (continuous measure). For the current study, this
variable was analyzed as a continuous as well as a categorical variable.
Categories such as <14, 14 and 215 years of age were formed, based on the
variable’s distribution among the controls; missing values were categorized as

“unknown”.



Age at menopause: Defined as the age at which the participant reported having

her last menstrual period (continuous measure). The present study evaluated this
variable as a continuous and a categorical variable, among women who self-
reported being post-menopausal. Categories such as <45, 45-49 and 250 years
of age were used, which were based on the variable distribution among the

controls; missing values were categorized as “unknown”.

Menstrual Duration: Defined as the difference between the participant’s reported

age at menarche and age at menopause. Menstrual duration was examined as a

continuous variable, among post-menopausal women (defined above).

Number of Pregnancies (Gravidity): Defined as the number of times a woman

reported being pregnant (continuous measure). For the current analysis, gravidity
was evaluated as a continuous and a categorical variable. Based on the
distribution of this variable within the population, categories such as <2, 3-5 and

>5 pregnancies were created.

Age at First Birth: Defined as age reported for the completion of the first

pregnancy irrespective of whether it resulted in a live birth, miscarriage, abortion
or other outcomes. Age at first birth was measured by the primary study as a
continuous variable. It was analyzed by the current study as a continuous and a
categorical variable. Based on the distribution of the variable within the
population, a combination variable was created with categories such as
“‘unknown”, “never pregnant”, “<18”, “18-20” and “221” years of age at first birth;

missing values were categorized as “unknown”.

10



Age at First Live-Birth: Defined as the age reported for the first pregnancy that

resulted in a live-birth (continuous measure). Similar to age at first birth, this
variable was also categorized, for the current analysis, as “unknown”, “never
pregnant”, “<18”, “18-20" and “=21” years, based on the distribution of this

variable in the study population; missing values were categorized as “unknown”.

Birth Control (BC) use: Defined as self-reported use of any birth control by the

participant. Birth control use was classified as “ever”, “never” or “unknown”.

2.5 Covariates
Age: Defined as the reported age (in years) of the participant at the time the

guestionnaire was administered (analyzed as a continuous measure).

Tobacco use: Classified as “ever” and “never”. A participant was assigned to the
“ever” category if she reported smoking >100 cigarettes, bidi, kankat or choor,

over her lifetime. Otherwise, the subject was categorized as a “never” smoker.

Years of tobacco product use: Defined as the total years of use of individual

tobacco product (including filtered and unfiltered cigarettes, bidi, kankat or choor,

hookat or pipe and hashish); analyzed as a continuous measure.

Cumulative active smoking: Defined as the sum of the total years of use of each

tobacco product. This variable was used as a continuous variable for logistic
regression adjustment and as a categorical variable (with categories: <15 year
and = 15 years) for the stratified analysis. The categories for the stratified
analysis were based on the mean cumulative active smoking years among the
controls.

11



Pack-years of smoking: Calculated by multiplying years of use by frequency of

use divided by 20 for each tobacco product (analyzed as a continuous measure).

Body Mass Index (BMI): Generated using the weight of women (self-reported for

the year before the questionnaire was administered) in kilograms divided by their

height in meters squared. This variable was used as a continuous variable.

Residential area: Defined as the most current self-reported residential area;

classified as “Rural” or “Urban”.

Ethnicity: Determined based on the participant’s report of their ethnicity,
categorized as Brahmin, Chettri, Rai, Madishe, Limbu, Magar, Tharu or other.
Due to the similarities between the Madishe and Tharu ethnicities, the present
analysis combined the Madishe and Tharu ethnicity to form a “Madishe/Tharu”
group. Rai, Limbu, Magar and others were combined into one group to form the

“Other” group.

First degree family history of cancer: Defined on the basis of having at least one

first degree relative (father, mother, brothers, sisters, sons or daughters) who

have or had cancer (of any site); classified as “yes” or “no” in the analysis.

History of medical conditions (such as tuberculosis, asthma, bronchitis, allergic

eczema, emphysema, pneumonia, silicosis, and asbestosis): Participants self-
reported history of these medical conditions, indicated by “yes” or “no” on the

guestionnaire. The dichotomous variables were used in analyses.

12



Education: Defined as the highest level of education received. Categories such
as “None”, “Elementary” and “High school” were formed, based on the
distribution of this variable within the population. The “None” category included
subjects who reported having no education. “Elementary” included individuals
who reported having any education upper to 7" standard. The “High school”
category consisted of individuals who reported their highest level of education as

8" standard or above.

Alcohol consumption: Classified as “ever” and “never”. Participants were

assigned to the “ever” category if they reported consuming any alcoholic

beverage at least once a week for at least six months during their lifetime.

Marital status: Defined as the reported marital status at the time of the study and

categorized as “Married” and “Unmarried/Widowed”.

Family Monthly Income: The primary study asked participants to indicate their

monthly family income using categories such as <500, 500-999, 1000-1999,
2000-4999 and 25000 rupees. For the current analysis, these categories were

further reduced to “<999”, “1000-1999” and “=2000".

2.6 Data Analysis

Data management procedures were employed including checking for
incorrect or implausible values. Simple descriptive statistics on the independent
variables (means, standard deviations, frequencies and cross-tabs) were used to
check for extreme values or coding errors. The frequency distributions of each

variable of interest were checked and analytic variables were generated as

13



needed. Continuous variables were categorized as needed, based on the
distribution among controls, and the frequency distributions of the newly

categorized variables were also checked.

Descriptive characteristics of the cases and controls were compared using
the student’s t-tests and chi-square tests. Odds ratios (ORs) and 95% confidence
intervals (CIs) for the association between each exposure and lung cancer were
estimated using logistic regression. The following parsimonious models were
performed and are presented here in: 1) unadjusted, 2) age adjusted and 3) age
and CAS adjusted. Reproductive and hormonal exposures assessed include
menstrual duration, menopausal status, age at menopause, age at menarche,
number of pregnancies, age at first birth, age at first live-birth and birth control
use; unknown categories were retained in the model. Model diagnostics were
performed for the final models. Additionally, p-trends for all ordinal categorical
exposure variables in each of these models were calculated using logistic

regression.

Based on prior literature, potential confounders were identified a priori,
including age, smoking history, BMI, residential history, ethnicity, marital status,
education, family monthly income, first degree family history of cancer, history of
medical condition (including tuberculosis, asthma and pneumonia), and alcohol
consumption. After adjusting for CAS, none of the above mentioned potential
confounders changed the estimated ORs by more than 10%. Thus, the final

parsimonious model included adjustment for age and CAS. Additionally, a final

14



model that mutually adjusted for all exposure variables of interest was created

using logistic regression, and ORs and 95% Cls were estimated.

Lastly, ORs and 95% Cls for the relationship between each exposure
variable of interest and lung cancer were calculated by strata of cumulative active
smoking years. Individual interaction terms (between each exposure of interest
and CAS) were checked for significance by comparing likelihood ratios of the full
model (with interaction term) and the reduced model (without interaction term).
P-trends related to these stratified associations were also calculated as

described above.

The SAS statistical package, version 9.3, was used for all statistical

analyses. All p-values were 2-sided.

2.7 Human Subjects

The Institutional Review Board (IRB) committees of the University of Utah,
University of Maryland and the Nepal Health Research Council approved the
primary case-control study. As the project described herein is a secondary data
analysis, the University of Maryland IRB determined that no additional human

subject research approvals were required (Appendix A).

15



CHAPTER I

RESULTS

3.1 Medical History and Socio-Demographic Characteristics (Table 1A)
Compared to controls, cases were slightly older (p-value<0.0001) and less
educated (p-value<0.0001), and had lower family income (p-value=0.0002).
Additionally, cases were more likely to be unmarried or widowed (p-
value=0.0002) and to reside in rural areas (p-value=0.02). Cases and controls
also varied in their ethnic background (p-value<0.0001), whereby, the control
group had a higher proportion of Brahmins (29.2%) compared to cases (11.6%),

and more than fifty percent of cases were included in the “other” ethnic groups.

In terms of lifestyle factors, cases were more likely to have consumed
tobacco products (p-value<0.0001) and/or alcohol (p-value<0.0001), to have a
slightly lower body mass index (BMI) (p-value<0.0001). When smoking behaviors
of the cases and controls were analyzed in more detail, results indicated that
cases reported greater cumulative active smoking years (p-value<0.0001) and
pack-years of smoking (p-value<0.0001). Closer examination revealed that the
difference between cases and controls was not statistically significant for years of
filtered cigarette use (p-value=0.1). Nevertheless, these groups were significantly
different with respect to years of use of unfiltered cigarette (p-value<0.0001), bidi
(p-value<0.0001), choor or kankat (p-value<0.0001), and hooka or hashish (p-

value=0.02).

16



Cases and controls were similar with regards to family history of cancer
among first degree relatives (p-value=0.28) and prior diagnosis of asthma (p-
value=0.31). However, cases were more likely to report a prior history of

tuberculosis (p-value=0.01) and pneumonia diagnosis (fisher’'s p-value=0.04).

17



Table 1A: Characteristics of Women Enrolled in the Hospital-Based Lung Cancer Case-
Control Study in Bharatpur, Nepal, 2009-2012 (n= 493)

Cases (n= 267)

Controls (n= 226)

a

p-value
Mean + SD
Age (years) 59.2+ 11.6 53.2+ 9.6 <0.0001
BMI (kg/m?) 20.1+35 226 4.0 <0.0001
Years of tobacco product use
Cigarettes with filter 551125 3.8+10.2 0.1
Cigarettes without filter 249225 7.0+13.6 <0.0001
Bidi 12.3+195 27+89 <0.0001
Choor/Kankat 4.6+13.0 09+53 <0.0001
Hooka/Pipe & Hashish 2.2+10.8 05+3.9 0.02
Cumulative number of active smoking years 49.6 £325 151+23.2 <0.0001
Pack-years of smoking 24.7+28.2 55+11.9 <0.0001
N %" N %" p-value®
Ethnicity <0.0001
Brahmin 31 11.6 66 29.2
Chettri 56 21 37 16.4
Madishe/Tharu 29 10.9 22 9.7
Other 151 56.6 101 447
Marital status 0.0002
Married 187 70.0 191 84.5
Unmarried/Widowed 80 30.0 35 15.5
Residential area 0.02
Urban 35 131 47 20.8
Rural 232 86.9 179 79.2
Education <0.0001
None 242 90.6 157 69.5
Elementary 15 5.6 42 18.6
High School 10 3.8 27 12.0
Family Monthly Income (Rupees) 0.0002
<999 69 25.8 29 12.8
1000-1999 74 27.7 55 24.3
22000 124 46.4 142 62.8
First Degree Family history of cancer (Yes) 79 29.6 57 25.2 0.28
History of tuberculosis (Yes) 30 11.2 11 4.9 0.01
History of asthma (Yes) 23 8.6 14 6.2 0.3
History of pneumonia (Yes)d 13 4.9 3 13 0.04
Alcohol consumption (Ever) 94 35.2 42 18.6 <0.0001
234 87.6 97 42.9 <0.0001

Tobacco use (Ever)

Abbreviations: BMI, body mass index; SD, standard deviation; N, number of participants.

#p_values generated by t-test.

b Percentages may not add up to 100 because of rounding.

¢ p-values generated by chi-square test.

d P-value generated by fisher's exact test. There was one missing value, which was not included in the test.

18



3.2 Reproductive and Hormonal Characteristics (Table 1B)

When reproductive and hormonal characteristics of the study population
were evaluated as a continuous variable, the cases and controls were similar
with regards to menstrual duration (p-value=0.09) and age at menopause (p-
value=0.30) among post-menopausal women. Additionally, the reported age at
menarche of all cases and controls were comparable (p-value=0.27). Among
those who reported being pregnant, the cases and controls were similar with
respect to age at first birth (p-value=0.42) and age at first live-birth (p-
value=0.38). Nevertheless, cases were observed (p-value=0.003) to have a
slightly higher number of pregnancies (mean=5.1; standard-deviation=2.6)

compared to controls (mean=4.4; standard deviation=2.4).

When these reproductive and hormonal characteristics were examined as
a categorical variable, the cases and controls remained similar with regards to
age at menarche (p-value=0.17) within the entire analytic population, and with
regards to age at first birth (p-value=0.83) and age at first live-birth (p-value
=0.87) among the women who reported being pregnant. However, cases and
controls were significantly different (p-value<0.0001) when the combination
categories of age at menopause (including pre-menopausal and post-
menopausal women) were considered. Additionally, a greater proportion of
controls (31.4%) reported that they were still menstruating compared to cases
(9.4%) (p-value<0.0001). Furthermore, cases were less likely to have used birth

controls compared to their counterparts (p-value =0.04). Lastly, after
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categorization, number of pregnancies remained statistically significantly different

between cases and controls (p-value=0.005).

Table 1B: Reproductive and Hormonal Characteristics of Women Enrolled in the
Hospital-Based Lung Cancer Case-Control Study, 2009-2012

Cases (n= 267)

Controls (n= 226)

p-value®
Mean * SD
Menstrual Duration” (years) 31.2+5.2 322+51 0.09
Age at Menopauseb (years) 46.3+£5.0 46.9+4.8 0.3
Age at Menarche (years) 149+1.7 14.7+1.6 0.3
Number of Pregnancies (gravidity) 51+26 44+24 0.003
Age at First Birth® (years) 20.0+3.5 19.8+3.3 0.42
Age at First Live Birth® (years) 20.1+3.6 19.8+34 0.38
N %" N %" p-value®
Still Menstruating (Yes) 25 9.4 71 31.4 <0.0001
Age at Menopause (years) <0.0001
Pre-menopausal 25 9.4 71 31.4
<45 61 22.9 39 17.3
45-49 98 36.7 55 24.3
=50 71 26.6 52 23.0
Age at Menarche (years) 0.17
<14 46 17.2 50 22.1
14 58 21.7 62 27.4
215 134 50.2 101 447
Number of Pregnancies (Gravidity) 0.005
<2 40 15.0 43 19.0
3-5 116 43.5 121 53.5
>5 111 41.6 62 27.4
Age at First Birth (years) 0.8
Never Pregnant 15 5.6 10 4.4
<18 50 18.7 47 20.8
18-20 100 37.5 80 354
221 77 28.8 69 30.5
Age at First Live-Birth (years) 0.9
Never Pregnant 15 5.6 10 4.4
<18 50 18.7 47 20.8
18-20 98 36.7 80 354
221 79 29.6 69 30.5
Birth Control Use (Ever) 29 10.9 39 17.3 0.04

Abbreviations: SD, standard deviation; N, number of participants.

2 p.values generated by t-test or chi-square test; unknown category or missings excluded.

b Only among post-menopausal women.

¢ Only among women who reported being pregnant.

d Percentages may not add up to 100 because of rounding and due to unknown categories (not shown).
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3.3 Multivariable Logistic Regression (Table 2)

Unadjusted multivariable logistic regression indicated an increased odds
of lung cancer among women with greater than five pregnancies when compared
to those with three to five pregnancies (OR=1.87; 95%CI=1.25, 2.79).
Additionally, women who reported to have ever used birth control had a
decreased odds of lung cancer (OR=0.58; 95%CI=0.35, 0.97), in this preliminary
examination of the data. No statistically significant associations between
menstrual duration (among post-menopausal women), menopausal status, age
at menopause (among post-menopausal women), age at menarche, age at first

birth, and age at first live-birth were observed within this unadjusted model.

After adjusting for age, the relationship between number of pregnancies
and lung cancer, as well as that between birth control use and lung cancer, no
longer remained statistically significant (OR >sys. 35=1.43; 95%CI 55 vs. 3.5=0.94,
2.18 and OR eyer vs. never=0.86; 95%Cl ever vs. never =0.50, 1.49, respectively).
However, this age-adjusted model, among post-menopausal women, suggested
that women with longer menstrual duration had decreased odds of lung cancer
compared to those with a shorter menstrual duration (OR=0.94; 95%CI=0.90,
0.99). The relationship between other reproductive and hormonal factors,
examined in this analysis, and lung cancer remained statistically non-significant

for this model.
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Final parsimonious models adjusted for age and CAS are also
summarized in Table 2. Among post-menopausal women, women with a
younger age at menopause (<45 years and 45-49 years) had an increased odds
of lung cancer compared to women who were = 50 years at menopause
(OR=2.14; 95%CI=1.09, 4.17 and OR=1.93; 95%CI=1.07, 3.51, respectively),
after adjusting for age and cumulative active smoking (CAS) years. The p-trend
for age at menopause, with respect to lung cancer, was also statistically
significant (p-trend = 0.02) for the age and CAS adjusted model suggesting a
dose-response relationship. Furthermore, among post-menopausal women,
women with longer menstrual duration continued to have a decreased odds of
lung cancer compared to those with a shorter menstrual duration (OR=0.93;
95%CI=0.88, 0.98), for the age and cumulative smoking adjusted model. Lastly,
women who reported to be still menstruating had a decreased odds of lung
cancer compared to those who had stopped menstruating (OR=0.41;
95%CI=0.20, 0.85). The remaining reproductive and hormonal factors (which
were not associated with lung cancer in the previous models) were not

associated with lung cancer, after adjusting for age and CAS.
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Table 2: Multivariable Odds Ratios and 95% Confidence Intervals for the Relationship
between Reproductive and Hormonal Factors and Lung Cancer in the Hospital-
Based Lung Cancer Case-Control Study, 2009-2012

Age & CAS
Cases Controls Unadjusted Age-Adjusted Adjusted”
N N OR (95% CI) OR (95% CI) OR (95% CI)
Menstrual Duration”
(years) 213 142 0.97 (0.93, 1.01) 0.94 (0.90, 0.99) 0.93 (0.88, 0.98)
Still Menstruating
Yes 25 71 0.21 (0.12,0.34) 0.35 (0.18, 0.65) 0.41 (0.20, 0.85)
No 196 114 1 (referent) 1 (referent) 1 (referent)
Age at Menopauseb
(years)
<45 61 39 1.15 (0.67, 1.96) 1.70 (0.95, 3.04) 2.14 (1.09, 4.17)
45-49 98 55 1.31 (0.80, 2.12) 1.54 (0.93, 2.55) 1.93 (1.07, 3.51)
250 71 52 1 (referent) 1 (referent) 1 (referent)
p-trend® 0.58 0.06 0.02
Age at Menarche
(years)
<14 46 50 0.69 (0.43,1.12) 0.83 (0.50, 1.36) 0.93 (0.53, 1.62)
14 58 62 0.71 (0.45, 1.10) 0.74 (0.47,1.17) 0.88 (0.52,1.49)
215 134 101 1 (referent) 1 (referent) 1 (referent)
p-trend® 0.08 0.32 0.77
Number of Pregnancies
(Gravidity)
<2 40 43 0.97 (0.59, 1.60) 1.00 (0.59, 1.68) 0.87 (0.48, 1.57)
3-5 116 121 1 (referent) 1 (referent) 1 (referent)
>5 111 62 1.87 (1.25, 2.79) 1.43 (0.94, 2.18) 1.27 (0.78, 2.08)
p-trend® 0.004 0.13 0.21
Age at First Birth (years)
Never Pregnant 15 10 1.2 (0.51, 2.81) 1.37 (0.56, 3.3) 1.06 (0.38, 2.97)
<18 50 a7 0.85 (0.52, 1.40) 0.88(0.53, 1.47) 0.79 (0.44, 1.42)
18-20 100 80 1 (referent) 1 (referent) 1 (referent)
221 77 69 0.89 (0.58, 1.38) 0.89 (0.56, 1.40) 1.74 (0.44, 1.25)
p-trend® 0.93 0.96 0.72
Age at First Live-Birth
(years)
Never Pregnant 15 10 1.22 (0.52, 2.87) 1.39 (0.57, 3.39) 1.07 (0.38, 3.00)
<18 50 a7 0.87 (0.53, 1.43) 0.90 (0.54, 1.50) 0.80 (0.44, 1.44)
18-20 98 80 1 (referent) 1 (referent) 1 (referent)
221 79 69 0.94 (0.60, 1.45) 0.93 (0.59, 1.46) 0.76 (0.45, 1.28)
p-trend® 0.83 0.96 0.76
Birth Control Use
Ever 29 39 0.58 (0.35, 0.97) 0.86 (0.50, 1.49) 0.79 (0.42, 1.50)
Never 227 177 1 (referent) 1 (referent) 1 (referent)

Abbreviations: CAS, Cumulative Active Smoking; N, number of participants; OR, odds ratio; Cl,
confidence interval.

# Estimates were adjusted for age and cumulative active smoking years; one subject with missing cumulative active
smoking history was excluded.

Premenopausal women not included.
Unknown categories were retained in all models but not presented here.
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3.4 Model Mutually Adjusted for Reproductive & Hormonal Factors (Table 3)

After simultaneously adjusting for reproductive and hormonal factors
(including age at menarche, age at menopause, number of pregnancies or
gravidity, age at first live-birth, and birth control use) along with adjustment for
age and cumulative active smoking history, no significant relationships with lung
cancer were observed at a = 0.05. However, the increased odds of lung cancer
among women with younger age at menopause (<45 years and 45-49 years) was
still observed (OR=1.7; 95%CI=0.90, 3.4 and OR=1.7; 95%CI=0.90, 3.2,

respectively) within the population of post-menopausal women.
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Table 3: Mutually Adjusted Odds Ratios and 95% Confidence Intervals of Reproductive and Hormonal Factors in Relation to Lung
Cancer in the Hospital-Based Lung Cancer Case-Control Study

Age at Menarche Age at Menopause Number of Age at First Live-Birth Birth Control
(years) (years) Pregnancies (years) Use
Pre- Never
<14 14 215 |Menopausal <45 45-49 250 <2 3-5 >5 |Pregnant <18 18-20 =221 Ever Never
Cases | 46 58 134 25 61 98 71 40 116 111 15 50 98 79 29 227
Controls | 50 62 101 71 39 55 52 43 121 62 10 47 80 69 39 177
OR*| 1.0 0.8 1 0.7 1.7 1.7 1 0.8 1 11 2.4 0.7 1 0.8 0.8 1
(95% | (0.6, (0.5, (0.9, (0.9, (0.4, (0.7, (0.6, (0.4, (0.4, | (0.4,
Ch* [ 1.9) 1.5) (0.3,1.7) 3.4) 3.2) 1.7) 1.9) 10.4) 1.4) 1.3) 1.6)
Abbreviations: OR, odds ratio; Cl, confidence interval.

history was excluded.

2 Estimates were adjusted for age and cumulative active smoking years, and exposures listed in the above table as applicable; one subject with missing cumulative active smoking
Unknown categories were retained in the model but not presented here.
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3.5 Effect Modification by Smoking Status (Table 4)

After stratifying by cumulative active smoking (CAS) years, younger age at
menopause (specifically <45 years) remained significantly associated with a
higher odds of lung cancer among post-menopausal women with a cumulative
active smoking history of at least 15 years (OR=2.27; 95%CI|=1.02, 5.04).
Similarly, among post-menopausal women, the inverse relationship between
menstrual duration and lung cancer only remained significant among those who
reported smoking for greater than or equal to 15 cumulative years over their
lifetime. On the other hand, women who reported to be still menstruating had
decreased odds of lung cancer among both strata (<15 and 215 years) of CAS.
Lastly, the relationships between all other reproductive and hormonal factors
examined (i.e. age at menarche, number of pregnancies, age at first birth, age at
first live-birth and birth control use) and lung cancer were not significant within
both strata of cumulative active smoking. Interactions terms were statistically
significant for the number of pregnancies, age at first birth and age at first live-

birth models (at a=0.05).
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Table 4: Multivariable Odds Ratios and 95% Confidence Intervals of the Relationship
between Reproductive and Hormonal and Lung Cancer by Smoking Status

< 15 Cumulative Active Smoking > 15 Cumulative Active Smoking

Years Years
Cases Controls OR (95% CI)® Cases Controls OR (95% CI)?
n n
Menstrual Duration” (years) 18 81 0.95 (0.84, 1.07) 194 61 0.92 (0.87, 0.98)
Still Menstruating
Yes 17 60 0.30 (0.10, 0.92) 8 11 0.29 (0.09, 0.88)
No 17 61 1 (referent) 179 53 1 (referent)
Age at Menopauseb (years)
2.46 (0.49,
<45 6 25 12.24) 55 14 2.27 (1.02, 5.04)
3.33 (0.76,
45-49 10 33 14.60) 88 22 1.81 (0.92, 3.57)
250 3 25 1 (referent) 67 27 1 (referent)
p-trend® 0.45 0.03
Age at Menarche (years)
<14 11 32 1.68 (0.65, 4.30) 35 18 0.71 (0.35, 1.44)
14 10 45 1.01 (0.39, 2.61) 48 17 0.89 (0.44, 1.78)
215 13 64 1 (referent) 120 37 1 (referent)
p-trend® 0.32 0.37
Number of Pregnancies
(Gravidity)
<2 9 27 1.20 (0.46, 3.13) 31 16 0.62 (0.29, 1.32)
3-5 19 85 1 (referent) 96 36 1 (referent)
>5 10 34 1.88 (0.72, 4.92) 101 28 1.10 (0.60, 2.00)
p-trend® 0.48 0.19
Age at First Birth (years)
3.78 (0.81,
Never Pregnant 4 5 17.62) 11 5 0.44 (0.13, 1.48)
<18 9 27 1.90 (0.67, 5.37) 41 20 0.51 (0.25, 1.08)
18-20 11 58 1 (referent) 89 22 1 (referent)
221 9 42 1.06 (0.39, 2.88) 68 27 0.56 (0.29, 1.10)
p-trend® 0.35 0.95
Age at First Live-Birth
(years)
3.78 (0.81,
Never Pregnant 4 5 17.62) 11 5 0.45 (0.13, 1.51)
<18 9 27 1.90 (0.67, 5.37) 41 20 0.52(0.25, 1.10)
18-20 11 58 1 (referent) 87 22 1 (referent)
221 9 42 1.06 (0.39, 2.88) 70 27 0.58 (0.30, 1.14)
p-trend® 0.35 0.99
Birth Control Use
Ever 9 28 1.07 (0.43, 2.65) 19 11 0.63 (0.26, 1.49)
Never 27 115 1 (referent) 200 62 1 (referent)

Abbreviations: OR, odds ratio; Cl, confidence interval.

# Estimates were adjusted for age and cumulative active smoking years, and exposures listed in the above table as
applicable; one subject with missing cumulative active smoking history was excluded.

b .
Premenopausal women not included.
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CHAPTER IV
DISCUSSION

4.1 Current Findings

Findings from this first analysis of reproductive and hormonal factors in
relation to lung cancer among Nepali women suggest a potential role for
menopausal factors. More specifically, among post-menopausal women,
younger age at menopause was associated with an increased odds of lung
cancer, after adjusting for age and cumulative active smoking. Additionally,
longer menstrual duration was inversely associated with odds of lung cancer,
among post-menopausal women. Premenopausal women (or still menstruating
women) had a decreased odds of lung cancer compared to postmenopausal
women (or women who had stopped menstruating). Finally, the relationships
between age at menarche, number of pregnancies, age at first birth, age at first
live-birth and birth control use, and lung cancer were not statistically significant
among the analytic population, after controlling for age and cumulative active

smoking history.

4.2 Prior Studies
Although some studies have reported null associations between age at

menopause and lung cancer®® 18 21 22.29

, others have reported an inverse
association between these two variables” %23 Prior to conducting this
analysis, it was hypothesized that women with an older age at menopause will

have an increased odds of lung cancer. However, results showed that women
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with a younger age at menopause had an increased odds of lung cancer, which
is consistent with the majority of prospective cohort studies that have examined
this relationship*” ' 2%, Liu et al. hypothesized that this inverse association may
be due to the fact that women with younger age at menopause may be using
exogenous hormones for a longer period (compared to those with older age at
menopause) ?®. However, this may not be an appropriate explanation for the
current study population, as only two cases and one control reported using
hormones for the symptoms of menopause.

36
l.

Parker et al. *® and Koushik et al. ?* have reported increase lung cancer

risk among women with bilateral oophorectomies. Similarly Brinton et al. **
observed that among women who had bilateral oophorectomies, the risk of lung
cancer was significantly higher with younger age at menopause. However, the
same relationship between younger age at menopause and lung cancer was not
observed among those who had hysterectomies with ovarian conservation®’.
Thus, there is a possibility that the untimely termination of ovarian function might
be involved in the observed inverse association between age at menopause and
lung cancer'’. The current study did not have information on the type of
menopause, and therefore, this potential explanation could not be explored.
However, it is worth noting that the number of Nepali women who may have had
bilateral oophorectomies or other surgically assisted menopause is expected to

be relatively low. In conclusion, the precise phenomenon behind the observed

inverse association between age at menopause and lung cancer within the
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analytic population cannot be asserted with total confidence and further studies
are needed to better elucidate this relationship.

With respect to the significant associations that were only observed
among women who smoked for at least 15 cumulative active smoking years,
when data were stratified by smoking status, these results should be interpreted
with caution due to the small cell numbers among the strata. This was due the
fact that very few cases within the analytic population had reported smoking for

l. . also observed differences in

<15 CAS years. Nevertheless, Brinton et a
associations when stratifying by smoking status, whereby the statistically
significant inverse associations between age at menopause and lung cancer only
remained significant among former and/or current smokers (but not among never
smokers). One suggested explanation for these findings is that the stronger
binding of estrogen to estrogen receptors may inhibit the carcinogenic effects of
polycyclic aromatic hydrocarbons that bind to these receptors, among smokers®”
37 Thus, women with younger age at menopause (who have lower levels of
endogenous estrogens) may be more susceptible to the carcinogenic effects of
tobacco smoke. Further research is needed to understand the underlying
mechanisms of this relationship.

The current analysis also observed that women who were still
menstruating had decreased odds of lung cancer compared to those who had
stopped. It is possible that the observed association may be due to selection bias

as the controls included a higher percentage of still menstruating women

compared to cases. It is possible that the menopausal status of participants may
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have been affected by case status as self-reported data was collected after
diagnosis of lung cancer. Additionally, cases were slightly older compared to the
controls in the analytic population (Table 1), which may have contributed to the
observed association even after adjusting for age, due to residual confounding.
Moreover, the temporal trend between these two variables is a little unclear due
to the retrospective nature of this study. Thus, future studies, particularly among
Nepali or similar populations, should execute a more rigorous analysis of this
relationship.

To date, the majority of prior studies have not observed significant
associations between age at menarche and lung cancer*>1¢: 1819, 21-23. 25, 2930
Our findings are consistent with the observations made in various case-control
and prospective studies conducted among Chinese'**® #2%3:3° canadian, %% 2°

18-19

American®®*®, and German® women populations. Inverse associations between

17
l.

age at menarche and lung cancer has been noted by Brinton et al.”"and Brenner

et al.*°

among the participants of the NIH-AARP Diet and Health study cohort and
a population-based frequency matched Chinese women case-control study,
respectively. Brinton et al. reported that after stratifying by smoking status, the
inverse association between age at menarche and lung cancer was only
significant among never smokers®’. Due to the limited distribution of the smoking
variable in the current study population (never smokers=12.4% case and 42.9%
controls), we were unable to examine associations among never smokers.

Additionally, Brinton and colleagues reported a reduced risk of

adenocarcinoma and undifferentiated/large cell lung cancer with later age at
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menarche, after stratifying by histological subtypes®’. This finding may be an
indication that difference in lung cancer histology among the participants of the
various studies may be a key factor leading to the inconsistences noted in
findings across studies. The null findings observed in our study may be specific
to the histologic distribution of lung cancer among the Nepali women population.
However, we were unable to conduct analyses by histologic type as this
information was not available.

Number of pregnancies (gravidity) and number of births (parity) are closely
related variables that may be associated with lung cancer among women. Only
one study has examined the relationship between number of pregnancies or
gravidity and lung cancer?’. The investigators of this previous analysis, which was
a population-based case-control study conducted among 422 women with lung
cancer and 577 population-based controls from Montreal, Canada, reported no
significant association between gravidity and lung cancer?’. On the other hand
several studies that have examined the relationship between number of births or
parity and lung cancer have reported an inverse association between these
variables'® 16 18.20.2223 Earier studies conducted by Kabat et al. *° and Elliott et
al. " among British and Canadian women, respectively, found a positive
association between parity and lung cancer. However, two recent large
prospective cohort studies, by Brinton et al. !’ and Baik et al., *® have reported
null associations between parity and lung cancer (among the NIH-AARP Diet and

Health study cohort and the Nurses’ Health Study cohort, respectively). Among
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the Nepali female population investigated, the current study observed results that
were similar to these cohort findings.

With respect to age at first birth, our results were consistent with several
studies that have reported no association between age at first birth and lung
cancer>10:18.:20:21.23.30 - hg\yever, two previous studies, Brinton et al. *” and
Kabat et al. >, have reported an inverse association between age at first birth
and lung cancer among the NIH-AARP Diet and Health study cohort and the
Canadian National Breast Screening Study (NBSS) cohort, respectively. The
inverse association among the NIH-AARP cohort only remained significant
among current smokers after stratification by smoking status®’, whereas this
association was significant among both the “never” and “ever” smokers in the
study by Kabat et al. . More importantly, when stratified by lung cancer
histology, Kabat and coworkers found no significant association between age at
first birth and adenocarcinoma, whereas those with other lung cancer cell types
(other than adenocarcinoma) continued to demonstrate an inverse association
with age at first birth®. This difference in the relationship between age at first
birth and lung cancer based on histology may explain the varied findings reported
by investigators using different study designs and studying different populations.

To our knowledge, no prior study has examined the association between
age at live-birth and lung cancer. However, the results of the current analysis are
similar to the findings reported in the above mentioned studies which examined

the relationship between age at first birth and lung cancer.
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Lastly, no significant associations between oral contraceptive (OC) use
(never and ever use) and lung cancer have been reported by the majority of
studies using both case-control and cohort study designs among different
populations of women!®1% 22232527 gn|y one study, a population-based case-
control study conducted in Germany, has reported a decreased odds of lung
cancer among ever OC users compared to never users®®. This association was
reported to be significant only among smokers, after stratification by smoking
status?®. After stratifying by histological subtypes, the investigators reported that
this association remained significant among those with small cell lung cancer and
squamous cell carcinoma, but not among those with adenocarcinoma?®. Our
findings showed reduced odds of lung cancer among ever birth control user
compared to never user. However, it may not be ideal to compare these findings
with the previous study, as definitions of birth control type may vary by study.
Thus, no major conclusions may be drawn from the findings on birth control use,

as detailed information on the form of birth control use was not available.

4.3 Strengths and Limitations

Generally, case-control studies are more susceptive to selection bias (the
exposure status of the subjects may influence the differential selection of cases
and controls) and recall bias (controls may have recalled exposures differently
than the lung cancer patients). However, this is unlikely with respect to the
current analysis, where factors such as number of pregnancies and menopausal
age constitute the independent variables. Moreover, although temporal ambiguity

is normally implicated in retrospective study designs, it is not suspected to be a
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hindrance in the current research due to the low likelihood that a participant
experienced reproductive or hormonal events (such as menarche and
pregnancy) due to lung cancer. However, the temporal trend with respect to
menopausal variables (such as menopausal status and age at menopause) is
unclear in this retrospective analysis. Additionally, the definition of menopausal
status was based on self-reported menstrual status, and thus, exposure
misclassification is also a potential limitation of this analysis.

Another potential limitation of this study is that the controls in this analysis
included subjects being screened at the cancer hospital, and thus, it is possible
that some of these controls might have cancer of some other type (participants’
prior history of cancer were limited to self-report and not confirmed). This might
have biased the odds towards the null, given that some of these cancers (e.g.
breast cancer) may share the same risk factors under study.

The current analysis was unable to examine associations among never
smokers, due to the distribution of the smoking variable in the study population.
Additionally, these associations were also not analyzed by strata of menopausal
status, due to the limited number of premenopausal women in the study.
Moreover, data on the type of menopause (natural, surgical, or due to radiation
or chemotherapy) would have been helpful in discerning if the associations
between age at menopause and lung cancer were specific to any particular type
of menopause. Finally, information on lung cancer histology and specific types of
birth control use may have been more informative in clarifying these associations

further within this population.
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Despite these limitations, this is the first study to examine the relationship
between reproductive and hormonal factors and lung cancer among Nepali
women, which is an understudied population. Additionally, the current analysis is
one of the few studies to access the effects of gravidity (number of pregnancies)
and age at first live-birth in relation to lung cancer. Moreover, due to the long
latency period of lung cancer, the case-control study design of our study made it
time and financially efficient. Lastly, the use of trained nurses and standardized
guestionnaire, and detailed data collection through in-person interviews were
some additional strengths of this study. In addition to contributing to the
epidemiological body of evidence surrounding potential associations between
reproductive and hormonal factors and lung cancer, this study contributes much

needed information on the distribution of these risk factors among Nepali women.

4.4 Recommendations for Future Studies

Based on prior studies and the current findings, future research should
focus on understanding the relationships between these risk factors and the
specific histological types of lung cancer. Additionally, considering the type of
menopause (i.e. natural, surgical, or due to radiation or chemotherapy) may be
important for clarifying the relationship between these factors and lung cancer (or
particular histological subtypes of lung cancer). Large sample sizes should be
utilized wherever possible to support adequate cell numbers among strata
formed by effect modifiers (e.g. smoking status). In summary, more studies are

needed to understand the relationship between reproductive and hormonal factor
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and lung cancer with respect to type of menopause and lung cancer histology

overall and specifically among the understudied Nepali population.

4.5 Conclusion

To our knowledge, this was the first study to examine the relationship
between reproductive and hormonal factors and lung cancer among Nepali
women. The current analysis, found that cases and controls were significantly
different with respect to age, ethnicity, education, family monthly income,
smoking behaviors, menstrual status, age at menopause, number of pregnancies
and birth control use. This study also observed that women who were still
menstruating (premenopausal) had a reduced odds of lung cancer compared to
those who had stopped (postmenopausal). Our results support increased odds of
lung cancer with younger age at menopause, after adjustment for age and
cumulative active smoking years. After stratifying by cumulative active smoking
years, younger age at menopause remained significantly associated with higher
odds of lung cancer only among those with a cumulative active smoking history
of at least 15 years. These results are consistence with a majority of the recent
large prospective cohort studies. Future studies should pay close attention to the
histological types of lung cancer, type of menopause and type of oral
contraceptives used by the study participants. Findings from this analysis support
a potential role of menopausal factors in relation to lung cancer among Nepali

women but further research is needed to better clarify these relationships.
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APPENDIX B: Supplementary Table 1. Age at Menarche

Authors

Study Design

Population

Key Findings

Effect Modifiers

Brenner et al.

(2003) *°

Case-Control
Variable Type: Categorical;
1) <15, 15-16 and 217years

Confounder Adjustment:
Age and prefectures
(Pingliang and Qingyang).

109 incident female lung
cancer cases and 435
population-based frequency
matched (on gender and age)
controls recruited from
hospitals in two rural
prefectures (Pingliang and
Qingyang) in Eastern Gansu
Province, China, between
January 1994 and April 1998.

There is an inverse
association
between age at
menarche and lung
cancer (P for trend
=0.015).

Not analyzed

Kreuzer et al.

Case-Control
Variable Type: Categorical;
1) <13, 13-14 and 215 years

Confounder Adjustment:

811 women with lung cancer
and 912 population controls

There was no
significant
association

Smoking status: There was no significant association
between age at menarche and lung cancer after
stratifying by smoking status (non-smokers and
smokers).

- W W i i u : W ignifi
29 : f P
Age, region, pack years of . —
. ; 1996 in Germany. menarche and lung | association between age at menarche and lung
smoking, smoking status, A . ?
: cancer. cancer after stratifying by histology (adenocarcinoma,
and education. . .
small cell carcinoma and squamous carcinoma).
. Coh-ort L Smoking status: There was no significant association
Variable Type: Categorical; between age at menarche and lung cancer after
1) <12, 12,13, 14 and 89,835 Canadian women aged . ‘een ag i 9
. - The association stratifying by smoking status (never and ever).
>14years 40-59 years recruitment in the . . ! L
. . : ) between age at Histological subtypes: There was no significant
Confounder Adjustment: Canadian National Breast —
Kabat et al. Body mass index, education, | Screening Study (NBSS), a menarche and lung | association between age at menarche and lung
(2007) 2 y ! ’ 9 y ! cancer was not cancer after stratifying by histology (Adenocarcinoma

smoking status, pack-years
of smoking, study center and
randomization group
(intervention versus control),
other exposure variables.

randomized controlled trial of
screening for breast cancer,
between 1980 and 1985.

statistically
significant.

and other cell types).

Age: There was no significant association between
age at menarche and lung cancer after stratifying by
age (40-49 and 50-59 years).
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APPENDIX B: Supplementary Table 1: Age at Menarche (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
71.314 non-smokina Chinese Histological subtypes: There was no significant
Cohort Wo’men aged 40-709With no There was no association between age at menarche and lung
Weiss et al Variable Type: Categorical; | history of cancer at baseline ngnonz(.:;n;n fggﬁi;gﬁonga‘gzgte: \évghnae%egs]%anrmncc))r;ae;nthlih
; 23 1)<15, 15-16, and =17 years | from the prospective Shanghai atl 10nSNIp W xami gw wi
(2008) Confounder Adjustment: Women's Health Study between age at other histologic types of lung cancer.
Passive smokin ’ conducted between 1996 and menarche and lung | Passive smoking: The association between age at
9 2000 cancer. menarche and lung cancer is not significant among
’ women with or without passive smoking exposure.
Variabféaie-gog;rtgl orical 422 women with lung cancer There was no
ype: ; . S . . . N
1) <13, 13, 14, and >91]5 ears and 577 population-based significant Histological subtypes: There was no significant
Koushik et al. Confour;der’Adius_tmgnt' controls from Montreal, association association between age at menarche and
(2009) 2 ' Canada recruited between between age at adenocarcinoma; other histological subtypes were

Age, respondent status,
ethnicity, education, family
income, and smoking status.

January 1996 and December
1997.

menarche and lung
cancer.

not analyzed.
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APPENDIX B: Supplementary Table 1: Age at Menarche (Cont'd)

Authors

Study Design

Population

Key Findings

Effect Modifiers

Seow et al.

(2009) 2

Cohort
Variable Type: Categorical;
1) <15 and 215 years
Confounder Adjustment:
Age, year of interview (1993-
1995, 1996-1998), dialect
group (Cantonese, Hokkien),
educational level, body mass
index (BMI), total vegetable
intake, total fruit/juice intake,
B-cryptoxanthin, total
isothiocyanates, and duration
of smoking (years),
cigarettes per day, and
number of years since
quitting among current or
former smokers.

35,298 women aged 45 to 78
years recruited into the
Singapore Chinese Health
Study between April 1993 and
December 1998.

There was no
significant
association
between age at
menarche and lung
cancer.

Smoking status: There was no significant association
between age at menarche and lung cancer, when
stratified by smoking status.

Histological subtypes: There was no significant
association between age at menarche and lung
cancer, when stratified by histology.

Baik et al.
(2010) *°

Cohort
Variable Type: Categorical;
1) <11, 12, 13, 14 and
>15years
Confounder Adjustment:
Smoking, fruit/vegetable in-
take, BMI, environmental
smoking exposure, and other
exposure variables.

107,171 postmenopausal
women aged 30-55 years
enrolled in the Nurse's Health
Study, collected between 1984
and 2006.

There was no
significant
association
between age at
menarche and lung
cancer.

Smoking status: There was not significant association
between age at menarche and lung cancer in the
various strata based on smoking status.

Histological subtypes: There was not significant
association between lung cancer and age a
menarche, based on histological subgroups.
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APPENDIX B: Supplementary Table 1: Age at Menarche (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Cohort
Variable Type: Categorical; . . . .
1) <11, 11-12, 13-14 and 215 185,01f7 womzn between the Younger age at Smoking statui. Thedl?verse association l‘i)etvyeQP
e oaets | menarthe | 302 sl menarcheand g cancerwas oy sigifcart
Eiiem @l el Confounder Adjustment: (American Association of associated with an Histolgqical subtypes: There was a_red.uce.d risk of
(2011) ¥ Age, race/ethnicity, . : increased risk for ; - NS .
- Retired Persons) Diet and adenocarcinoma and undifferentiated/large cell was
education, BMI, emphysema, . lung cancer (P for . _
smokina status and dose Health Study during 1995 and trend = 0.01) observed with later age at menarche (P for trend =
age at m%nopause and typ'e 1996. I <0.01 and 0.02, respectively).
of menopause.
Case-Control -sl-ih?wriﬁcv;its no
Variable Type: Categorical; | 430 women diagnosed with asgsociation
1) <12, 12-13, 14-15 and non-small cell lung cancer, 316 between ade at
. >16years hospital controls and 295 9 Smoking status: The association between age at
Yy p =MmoKkIng status g
Meinhold et . . . . . menarche and non-
18 Confounder Adjustment: population controls recruited in menarche and non-small cell lung cancer was not
al. (2011) small cell lung

Age, education, smoking,
number of smoking adults in
household and current
household income.

the multi-center Maryland Lung
Cancer Study between 1998
and 2008.

cancer, when using
hospital, population
or combined
controls.

significant when stratified by smoking status.
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APPENDIX B: Supplementary Table 1: Age at Menarche (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Case-Control
Variable Type: Categorical; .
1) =12, 13-15 and 2$6years 702 Chinese female lung
Confounder Adjustment: cancer cases and 1,578 There was no
Age, fruit and vegetable hosp!tal controls from 2 significant . - -
. ' . hospital-based o Smoking status: There was no significant association
Lim et al. consumption, country of | studi hich association b h dl b
(2012) 1° origin, dwelling type, years of case-control studies, whic between age at etween age at menarche and lung cancer by
educ:ation histor c;f cancer recruited from the 5 major menarche and lun smoking status (never and ever smokers).
in first-d’egree ?/elatives public-sector hospitals in cancer ’
smoking status secondhz’and Singapore during 1996-1998 -
smoke exposure at home, and 2005-2008.
and study set.
Variable TCO:'O(;tate orical; 267,400 female textile workers -srih?w:?icv;ﬁts "
ype: i - .
Gallagher et 1) <13, 14, 15, 16 agd 217 in Shanghai, China, enrolled asgsociation
9 15 e - between 1989 and 1991 and Not analyzed
al. (2013) years between age at

Confounder Adjustment:
Age and smoking.

followed until 2000 for
incidence of lung cancer.

menarche and lung
cancer.
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APPENDIX C: Supplementary Table 2. Age at Menopause

Authors

Study Design

Population

Key Findings

Effect Modifiers

Brenner et al.

(2003) ¥

Case-Control
Variable Type: Categorical;
1) Natural menopause: <45,

45-49 and =50 years
Confounder Adjustment:
Age and prefectures
(Pingliang and Qingyang).

109 incident female lung
cancer cases and 435
population-based frequency
matched (on gender and age)
controls recruited from
hospitals in two rural
prefectures (Pingliang and
Qingyang) in Eastern Gansu
Province, China, between
January 1994 and April 1998.

There is an inverse
association
between age at
menopause and
lung cancer (P for
trend =0.074).

Not analyzed

Kreuzer et al.

Case-Control
Variable Type: Categorical;
1) 49, 50-51 and =53 years

Confounder Adjustment:

811 women with lung cancer
and 912 population controls

There was no
significant
association

Smoking status: There was no significant association
between age at menopause and lung cancer after
stratifying by smoking status (non-smokers and
smokers).

(2003) 29 A : K f enrolled between 1990 and between age at Histological subtypes: There was no significant
s?neél:ii%logﬁ]%ak?ngygtzrti: 1996 in Germany. menopause and association betwc_ee_n age at menopause and Iupg
and education ' lung cancer. cancer after stratifying by histology (adenocarcinoma,
) small cell carcinoma and squamous carcinoma).
Cohort 71,314 non-smoking (_:hinese _Histoloqical sub_tvpes: Age at menopause was
Variable Type: Categorical: women aged 40-70 with no Age at menopause | inversely associated with adenocarcinoma; this
. vanabe ype. ' | history of cancer at baseline was inversely relationship was not examined among women with
Weiss et al. 1)<46, 46-48, 49-50 and =51 - . . A . )
(2008) 23 years from the prospective Shanghai | associated with other histologic types of lung cancer.

Confounder Adjustment:
Passive smoking

Women'’s Health Study
conducted between 1996 and
2000.

lung cancer risk (P
for trend = 0.03).

Passive smoking: The association between age at
menopause and lung cancer is not significant among
women with or without passive smoking exposure.
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APPENDIX C: Supplementary Table 2: Age at Menopause (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Case-Control . Histological subtypes: There was no significant
Variable Type: Categorical; 422 women W|th_lung cancer T_her_e_ was no association between age at menopause and
and 577 population-based significant . ) . .
. 1) <45, 45-<51 and =51years o adenocarcinoma; other histological subtypes were
Koushik et al. . . controls from Montreal, association
21 Confounder Adjustment: . not analyzed.
(2009) Canada recruited between between age at . R
Age, respondent status, Types of Menopause: There was no significant
o - . January 1996 and December menopause and —
ethnicity, education, family association between age at natural or non-natural
. X 1997. lung cancer. .
income, and smoking status. menopause and lung cancer (or adenocarcinoma).
Cohort
Variable Type: Categorical;
1) <50 and =50 years
Confounder Adjustment:
Age, year of interview (1993-
1995, 1996-1998), dialect There was no Smoking status: There was no significant association
; g :
group (Cantonese, Hokkien), | 35,298 women aged 45 to 78 L 9
\ L significant between age at menopause and lung cancer, when
educational level, body mass | years recruited into the o o .
Seow et al. index (BMI), total vegetable | Singapore Chinese Health association stratified by smoking status.
(2009) # ’ 9 9ap between age at Histological subtypes: There was no significant

intake, total fruit/juice intake,
B-cryptoxanthin, total
isothiocyanates, and duration
of smoking (years),
cigarettes per day, and
number of years since
quitting among current or
former smokers.

Study between April 1993 and
December 1998.

menopause and
lung cancer.

association between age at menopause and lung
cancer, when stratified by histology.
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APPENDIX C: Supplementary Table 2: Age at Menopause (Cont'd)

Authors

Study Design

Population

Key Findings

Effect Modifiers

Baik et al.
(2010) *°

Cohort
Variable Type: Categorical;
1) <44, 44-47, 48-49, 50-51
and 252 years
Confounder Adjustment:
Smoking, fruit/vegetable in-
take, BMI, environmental
smoking exposure, and other
exposure variables.

107,171 postmenopausal
women aged 30-55 years
enrolled in the Nurse's Health
Study, collected between 1984
and 2006.

Age at menopause
was inversely
associated with
lung cancer risk (P
for trend =0.0004).

Smoking status: When stratified by smoking status,
the increase lung cancer risk with younger age at
menopause only remained significant among current
smokers (P for trend = 0.001); there was no
significant association between age at menopause
and lung cancer among never and former smokers.
Histological subtypes: Small cell carcinoma is
inversely associated with age at menopause,
whereas the relationship between age at menopause
and adenocarcinoma or squamous carcinoma is not
statistically significant.

Brinton et al.

(2011) ¥

Cohort
Variable Type: Categorical;
1) <45, 45-49, 50-54, and
=255 years
Confounder Adjustment:
Age, race/ethnicity,
education, BMI, emphysema,
smoking status and dose,
age at menarche.

185,017 women between the
ages of 50 and71 years were
recruited into the NIH-AARP
(American Association of
Retired Persons) Diet and
Health Study during 1995 and
1996.

There was an
inverse relationship
between age at
menopause and
lung cancer risk (P
for trend <0.0001).

Smoking status & Type of Menopause: For women
that had a natural menopause, age at menopause
was inversely associated with lung cancer risk among
current and former smokers (P for trend <0.01 and
<0.0001). For women that had an unnatural
menopause, age at menopause was inversely
associated with lung cancer only among former
smokers (P for trend <0.001).

Histological Subtypes: Among women that had a
natural menopause, the risk of adenocarcinoma and
squamous cell carcinoma increase with younger age
at menopause (P for trend < 0.01 and < 0.001,
respectively). Among women that had an unnatural
menopause, the risk of small cell carcinoma
increased with younger age at menopause (P for
trend = 0.04)
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APPENDIX C: Supplementary Table 2: Age at Menopause (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Case-Control There was no
Variable Type: Categorical; significant
1) Natural menopause <50, | 430 women diagnosed with gnincar
association
natural menopause 50-54, non-small cell lung cancer, 316 between age at
Meinhold et and natural menopause hospital controls and 295 natural me?]o ause Smoking status: The association between age at
al. (2011) 8 >55years population controls recruited in and non-smalrl) cell natural menopause and non-small cell lung cancer
’ Confounder Adjustment: the multi-center Maryland Lung | was not significant when stratified by smoking status.
- . ung cancer, when
Age, education, smoking, Cancer Study between 1998 usina hospital
number of smoking adults in | and 2008. g hospital,
population or
household and current .
. combined controls.
household income.
Case-Control
Variable Type: Categorical; .
1) <48, 49-51 and >E§>J2years 702 Chinese female lung
S . . cancer cases and 1,578 .
Confounder Adjustment: ) There was positive . . - _
- hospital controls from 2 L Smoking status: There was a positive association
Age, fruit and vegetable hospital-based association between age at menopause and lung cancer amon
Lim et al. consumption, country of P . . between age at 9 P _ g . 9
16 e : case-control studies, which never smoking status (P for trend = 0.003); however,
(2012) origin, dwelling type, years of . . menopause and : ; - Lo
. . recruited from the 5 major this relationship was not significant among ever
education, history of cancer ublic-sector hospitals in lung cancer (P for smokers
in first-degree relatives, L 105p trend = 0.027). '
. Singapore during 1996-1998
smoking status , secondhand
and 2005-2008.
smoke exposure at home,
and study set.
Cohort 267,400 female textile workers -Srihirifeicvgﬁts no
Gallagher et Variable Type: Categorical; | in Shanghai, China, enrolled asgsociation
al (2813) 15 1) <48, 49-51 and 252 years | between 1989 and 1991 and between age at Not analyzed

Confounder Adjustment:
Age and smoking.

followed until 2000 for
incidence of lung cancer.

menopause and
lung cancer.
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APPENDIX D: Supplementary Table 3: Gravidity

Authors Study Design Population Key Findings Effect Modifiers
Case-Control
Variable Type: Categorical; | 422 women with lung cancer There is no
1) Nulligravid, 1, 2, 3 and 24 | and 577 population-based ianif Histoloical sub There i anifi
Koushik et al. pregnancies controls from Montreal, signi |9at_nt Isto c_)qtl_ca t?ut Lypes: ?(;.e; 1S n?j S'gn' icant
. . . association association between gravidity and adenocarcinoma;
(2009) ** Confounder Adjustment: Canada recruited between

Age, respondent status,
ethnicity, education, family
income, and smoking status.

January 1996 and December
1997.

between gravidity
and lung cancer.

other histological subtypes were not analyzed.
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APPENDIX E: Supplementary Table 4: Parity

Authors

Study Design

Population

Key Findings

Effect Modifiers

Case-Control

Variable Type: Categorical;
1) 0, 1, 2-3 and >4 full-term

811 women with lung cancer

There was no

Smoking status: There was no significant association
between parity and lung cancer among strata based

Kreuzer et al. pregnancies and 912 population controls signifipant on smok_ing status (n(?n-smokers and §m(_)[<ers).
(2003) 29 Confounder Adjustment: enrolled between 1990 and association . Hlstolpq[cal subtypes: There was no significant
Age, region, pack years of 1996 in Germany. between parity and | association betwgen parity and lung cancer among
sm(;king sr’noking status lung cancer. stratg based on histology (adenocarcmoma, small cell
and education. ' carcinoma and squamous carcinoma).
109 incident female lung
cancer cases and 435
Case-Control population-based frequency There is no
Variable Type: Categorical; | matched (on gender and age) sianificant
Brenner et al. 1) 1-2, 3-4, 5-6, =7children controls recruited from gnic " Not vzed
(2003) * Confounder Adjustment: hospitals in two rural ESfoma ion ity and otanalyze
Age and prefectures prefectures (Pingliang and Iuerléviz:cpe?n yan
(Pingliang and Qingyang). Qingyang) in Eastern Gansu ’
Province, China, between
January 1994 and April 1998.
162 incident cases of lung
cancer, among women,
Nested Case-Control recorded by the _R_oyal CEoIIege There was a
. i L of General Practitioners’ Oral . .
. Variable Type: Categorical; . positive association
Elliott et al. >3 child Contraception Study bet it d | Not lvzed
(2006) 7 1) 0, 1, 2 and 23 children (OCS)database by August etween parity an ot analyze

Confounder Adjustment:
Smoking and social class.

2004, and age and length of
follow-up matched controls
(n=3*162) from the same
cohort.

lung cancer (P for
trend = 0.01).
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APPENDIX E: Supplementary Table 4: Parity (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
There was no
Cohort significant
Variable Type: Categorical; difference in the . . .
1) Nulliparous and Parous odds of lung cancer Smoklng status: The Qdd of lung cancer increased
2) Nulliparous, 1, 2, 3, 4 and | 89,835 Canadian women aged between with the number of children among never smokers (P
p>5 ch’ild’rerln ’ 40’_59 years recruitment in%he nulliparous and for trend = 0.02); however, this association was not
Confounder Adjustment: Canadian National Breast parous women. 5'9”'“0"".”‘ among eve.r smokers. N
Kabat et al. Body mass index, education, | Screening Study (NBSS), a However, when the | Histological subtypes: There was no significant
(2007) 2 smc))/king status back-years, randomizged cor?/trolled triél of parous was further | association between parity and lung cancer after
of smoking, study center and | screening for breast cancer, divided into .1’ 2,3, strat_lfylng by hls_to!ogy. .
randomization arou between 1980 and 1985 4 and 25 children, Age: The association between parity and lung cancer
(intervention versusg conﬁrol) ' the odds of lung was no longer significant after stratification by age
and other exposure ’ cancer increased (40-49 and 50-59 years).
variableg with the number of
) children (P for trend
=0.02).
71,314 non-smoking Chinese
Cohort women aged 40-70 with no As parity increases Histological subtypes: The association between parity
Weiss et al Variable Type: Categorical; | history of cancer at baseline the?isk)(l)f un ' | and lung cancer was not significant among women
23 1) 0, 1- 3 and 24 children from the prospective Shanghai 9 with adenocarcinoma; this relationship was not
(2008) cancer decreases

Confounder Adjustment:
Passive smoking

Women'’s Health Study
conducted between 1996 and
2000.

(P for trend <0.01).

examined among women with other histologic types
of lung cancer.
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APPENDIX E: Supplementary Table 4: Parity (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Case-Control
Variable Type: Categorical; | 422 women with lung cancer There was no
1) Nulliparous, 1, 2, 3 and 24 | and 577 population-based L . . . N
Koushik et al children controls from Montreal significant Histological subtypes: There was no significant
(2009) 2 ’ Confounder Adjustment: Canada recruited betw’een association association between parity and adenocarcinoma;
Age, respondent status- January 1996 and December between parity and | other histological subtypes were not analyzed.
ethnicity, education, family 1997. lung cancer.
income, and smoking status.
Cohort
Variable Type: Categorical;
1) Measured as number of
live births: 0, 1-2, 3-4 and =25
Confounder Adjustment: Smoking status: When stratified by smoking status,
Age, year of interview (1993- the association between parity and lung cancer was
1995, 1996-1998), dialect As the number of no longer significant.
group (Cantonese, Hokkien), 35;2?:3?&23 ﬁ%ﬁ‘iﬁ: to78 live births Histological subtypes: Only divided into two
Seow et al. educational level, body mass éin apore Chinese Health increased the risk categories, adenocarcinoma and other histological
(2009) = index (BMI), total vegetable 9ap of lung cancer subtypes. Number of live births was inversely

intake, total fruit/juice intake,
B-cryptoxanthin, total
isothiocyanates, and duration
of
smoking (years), cigarettes
per day, and number of
years since quitting among
current or former smokers.

Study between April 1993 and
December 1998.

decrease (P for
trend = < 0.01).

associated with adenocarcinoma risk (P for trend
<0.01); however, no significant association was found
between number of live births and other histological
subtypes.
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APPENDIX E: Supplementary Table 4: Parity (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
1) The odds of lung . . L
=MOKINg Status:
Case-Control 1,004 cases and 848 controls cancer was iwoggnczt? ;unsd Tgﬁtm;/ee;saﬁnaesds cs)(izl?]tilf?cnagte g/vrr?(()ar?
Variable Type: Categorical; (f’riends and non-blood significantly lower nevger-smokerS' rf)owe>\//er the assogiation was notg
1) Nulliparous and Parousl relatives) enrolled in the Lung among parous d statistically sigr;ificant am’ong ever-smokers.
2) Nulliparous, 1, 2, 3 and 24 | Cancer Susceptibility Study women compare Age at diagnosis: The inverse association was
ulu . . ulli us w . — P— -
TS etzc?l chllzjre’n, (LCSS) at Massachusetts nulliparous women statistically significant among women diagnosed at
enle) Confounder Adjustment: General Hospital (Boston 2) Lung cancer =250 years of age, but not among those diagnosed
Age, smoking status pack- Massachusetts) between' odds decrease with Before 50 ’
years of smoking, and years | December 1992 and '(;Céﬁﬁ;'rg%,ntﬁ?ber Histological subtypes: The relationship between lung
since quitting smoking. December 2003. linear trend was cancer and parity were similar among all subgroups
significant based on histology.
Smoking status: Among parous women, increased
Cohort - - ;
. ) L number of children was associated with decreased
Variable Type: Categorical; S _
- lung cancer risk in never smokers (P for trend =
1) Nulliparous and Parous 107,171 postmenopausal L . o N
: The association 0.03). However, this association was not significant
. 2) 1-2, 3-4 and 25 children women aged 30-55 years -
Baik et al. . } - \ between parity and | among former and current smokers.
19 Confounder Adjustment: enrolled in the Nurse's Health . . ) . . -
(2010) lung cancer is not Histological subtypes: There is an inverse

Smoking, fruit/vegetable in-
take, BMI, environmental
smoking exposure, and other
exposure variables.

Study, collected between 1984
and 2006.

significant.

relationship between parity and lung cancer among
women with small cell carcinoma. This association is
not significant among women with adenocarcinoma
and squamous carcinoma.
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APPENDIX E: Supplementary Table 4: Parity (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Cohort
Variable Type: Categorical;
1) Nulliparous and Parous
2) Nulliparous, 1, 2, 3-4 and 185,017 women between the
5 children ages _of SQ and 71 years were T_her_e_ was no
Brinton et al Confounder Adjustment: recrmt_ed Into the_NI_H-AARP S|gn|f|9ant
(2011) 17 Age, race/ethnicity ' (Am_encan Assomat_lon of association _ Not analyzed
educatior; BMI emphyéema Retired Persons)l Diet and between parity and
smoking' statt]s and dose, ' | Health Study during 1995 and lung cancer.
age at menarche, age at 1996.
menopause and type of
menopause.
Parity was
inversely
Case-Control associated with risk
Variable Type: Categorical; | 430 women diagnosed with of non-small cell
1) Nulliparous, 1-2, 3-4 and non-small cell lung cancer, 316 | lung cancer, when
Meinhold et 25 childr_en hospital_ controls and 295_ _ comparing cases to | Smoking status: The association be_twgen_ parity and
al. (2011) 18 Confounder Adjustment: population controls recruited in | hospital-controls, non-small cell lung cancer became insignificant when

Age, education, smoking,
number of smoking adults in
household and current
household income.

the multi-center Maryland Lung
Cancer Study between 1998
and 2008.

population-controls
or both controls
together (P for
trend = 0.003, 0.01
and 0.002,
respectively).

stratified by smoking status.
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APPENDIX E: Supplementary Table 4: Parity (Cont'd)

Authors

Study Design

Population

Key Findings

Effect Modifiers

Lim et al.
(2012) *°

Case-Control
Variable Type: Categorical;
1) 0, 1-2,3-4 and 25
children
Confounder Adjustment:
Age, fruit and vegetable
consumption, country of
origin, dwelling type, years of
education, history of cancer
in first-degree relatives,
smoking status, secondhand
smoke exposure at home,
and study set.

702 Chinese female lung
cancer cases and 1,578
hospital controls from 2
hospital-based case-control
studies, which recruited from
the 5 major public-sector
hospitals in Singapore during
1996-1998 and 2005-2008.

There was an
inverse association
between parity and
lung cancer (P for
trend = 0.001).

Smoking status: The association between parity and
lung cancer was no longer significant after stratifying
by smoking status (never and ever smokers).

Age: The inverse association remained significant
among women older than 65 years (P for trend =
0.001), but it was not significant among women 65
and younger.

Gallagher et
al. (2013) ©®

Cohort
Variable Type: Categorical;
1)0, 1, 2, 3, 4 and =5 children
Confounder Adjustment:
Age and smoking.

267,400 female textile workers
in Shanghai, China, enrolled
between 1989 and 1991 and
followed until 2000 for
incidence of lung cancer.

Women with 4 and
5 or more children
had a significant
reduced risk of lung
cancer compared
to women without
children; however,
the p for trend
(0.15) was not
significant.

Not analyzed
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APPENDIX F: Supplementary Table 5: Age at First Pregnancy

Authors

Study Design

Population

Key Findings

Effect Modifiers

Kreuzer et al.

Case-Control

Variable Type: Categorical;
1) <22, 22-25 and 226 years

811 women with lung cancer
and 912 population controls

The odds of lung
cancer decreased

Smoking status: The odds of lung cancer decreased
with older age at first pregnancy among smokers;
however, no significant association between age at
first pregnancy with lung cancer was reported among
non-smokers.

29 Confounder Adjustment: with older age at
() Age, region, pack years of igrgcglgdcl;)etween 1990 and first pregnancy (P Histological subtypes: The odds of lung cancer
smoking, smoking status, in ermany. for trend = 0.007). decreased with older age at first pregnancy for all
and education. histological subgroups (adenocarcinoma, small cell
carcinoma and squamous carcinoma).
Case-Control
Variable Type: Categorical; | 422 women with lung cancer There was no
1) <22, 22-<25, 25-<29 and | and 577 population-based significant Histological subtypes: There was no significant
Koushik et al. >29years controls from Montreal, association association between age at first pregnancy and
(2009) 2 Confounder Adjustment: Canada recruited between between age at first | adenocarcinoma; other histological subtypes were

Age, respondent status,
ethnicity, education, family
income, and smoking status.

January 1996 and December
1997.

pregnancy and lung
cancer.

not analyzed.
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APPENDIX G: Supplementary Table 6: Age at First Birth

Authors Study Design Population Key Findings Effect Modifiers
109 incident female lung
cancer cases and 435
Case-Control population-based frequency There is no
Variable Type: Categorical; | matched (on gender and age) significant
Brenner et al. 1) <18, 19-22 and 223years | controls recruited from association Not analvzed
(2003) 0 Confounder Adjustment: hospitals in two rural between age at first y
Age and prefectures prefectures (Pingliang and birth and lung
(Pingliang and Qingyang). Qingyang) in Eastern Gansu cancer.
Province, China, between
January 1994 and April 1998.
Cohort Smoking status: This inverse association remained
Variable Type: Categorical; significant after stratifying by never and ever smokers
1) <23, 23-25, 26-29 and =30 . (P for trend = 0.01 and 0.02, respectively).
89,835 Canadian women aged . ; ) e
years 4059 vears recruitment in the | The odds of lun Histological subtypes: The association between age
Confounder Adjustment: y . 9 at first birth and adenocarcinoma was not statistically
- - Canadian National Breast cancer decreased S .
Kabat et al. Body mass index, education, . - significant; however, the odds of lung cancer of other
25 . Screening Study (NBSS), a with older age at o - ' -
(2007) smoking status, pack-years . 4 ) . cell types decreased with increasing age at first birth
; randomized controlled trial of first birth (P for —
of smoking, study center and - _ (P for trend = 0.004).
N screening for breast cancer, trend = 0.004). . . o )
randomization group Age: The inverse association between age at first
. . between 1980 and 1985. - - S
(intervention versus control), birth and lung cancer remained significant after
and other exposure stratifying by age (P for trend (40-49 years) = 0.007
variables. and P for trend (50-59 years) = 0.07).
71,314 non-smoking Chinese
. Coh'ort . 1. | women aged 40-70 with no T_her_e_ was no Histological subtypes: There was no significant
Variable Type: Categorical; hi . significant = ) .
. istory of cancer at baseline SO association between age at first birth and lung cancer
Weiss et al. 1) <23, 23-25, 26-27 and =28 . .| association - . s h ;
23 from the prospective Shanghai ) among women with adenocarcinoma; this relationship
(2008) years between age at first

Confounder Adjustment:
Passive smoking.

Women'’s Health Study
conducted between 1996 and
2000.

birth and lung
cancer.

was not examined among women with other
histologic types of lung cancer.
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APPENDIX G: Supplementary Table 6: Age at First Birth (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Case-Control
Variable Type: Categorical; | 422 women with lung cancer There was no
1) <23, 23-<26, 26-<30 and | and 577 population-based significant Histological subtypes: There was no significant
Koushik et al. 230 years controls from Montreal, association association between age at first birth and
onfounder Adjustment: anada recruited between etween age at first | adenocarcinoma; other histological subtypes were
(2009) # Confounder Adj Canad ited b b fi d i her histological sub
Age, respondent status, January 1996 and December birth and lung not analyzed.
ethnicity, education, family 1997. cancer.
income, and smoking status.
Case-Control 1,004 cases and 848 controls
Variable Type: Categorical; (frler_1ds and non-bl_ood .
1) <20, 20-24, 25-29 and 230 relatives) enrolled in the Lung 1) Lung cancer risk
ancer Susceptibility Study was not associate
Paulus et al , éars ) ¢ S ibility Stud lated

(2010) 20 Confoun dyer Adiustment: (LCSS) at Massachusetts with age at first Not analyzed

Age. smoking status aci<- General Hospital (Boston, birth, among

ye?aré of smoEing anéjr;/ears Massachusetts) between parous women.

. 2 - December 1992 and
since quitting smoking. December 2003.
Cohort . . ' . -

variable Type: Categorical: There was no Smokl_n stat_us. Age at first birth was positively

1—\LD_) <26, 26-30 and 230 years 107,171 postmenopausal significant associated with lung cancer among currer)t smokers
Baik et al Confounder Adiustment: women aged 30-55 years association (P for trend=0.02). However, this association was not

19° - F A - enrolled in the Nurse's Health ) significant among never and former smokers.

(2010) Smoking, fruit/vegetable in- between age at first

take, BMI, environmental
smoking exposure, and other
exposure variables

Study, collected between 1984
and 2006.

birth and lung
cancer.

Histological subtypes: There is no significant
association between age at first birth and lung
cancer, when stratified by histological subgroups.
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APPENDIX G: Supplementary Table 6: Age at First Birth (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Cohort
Variable Type: Categorical; Smoking status: The inverse relationship between
1) <20, 20-24, 25-29 and =30 | 185,017 women between the There was an age at first birth and lung cancer was only observed
years ages of 50 and71 years were inverse relationship | among current smoker (P for trend = 0.04), after
Brinton et al Confounder Adjustment: recruited into the NIH-AARP between age at first | stratifying my smoking status; this association was
(2011) 17 Age, race/ethnicity, (American Association of birth and lung not statistically significant among never and former
education, BMI, emphysema, | Retired Persons) Diet and cancer risk among smokers.
smoking status and dose, Health Study during 1995 and | parous women (P Histological subtypes: The association between age
age at menarche, age at 1996. for trend = 0.03). at first birth and lung cancer was not significant after
menopause and type of stratifying by histological subgroups.
menopause.
There was no
Case-Control . . significant
Variable Type: Categorical; 430 women diagnosed with association
1) <20, 20-24, 225 years non-small cell lung cancer, 316 between age at first : - _
. ' " . hospital controls and 295 . Smoking status: The association between age at first
Meinhold et Confounder Adjustment: . o birth and non-small -
18 - - population controls recruited in birth and non-small cell lung cancer was not
al. (2011) Age, education, smoking, cell lung cancer,

number of smoking adults in
household and current
household income.

the multi-center Maryland Lung
Cancer Study between 1998
and 2008.

when using
hospital, population
or combined
controls.

significant when stratified by smoking status.
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APPENDIX G: Supplementary Table 6: Age at First Birth (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Case-Control
Variable Type: Categorical;
1) 20, 21-25, 26-30 and 702 Chinese female lung
>31years cancer cases and 1,578 There was no
Confounder Adjustment: hospital controls from 2 significant
Lim et al Age, fruit gnd vegetable hospital-based . . association Smoking status: Therg was no significant associatipn
(2012) 16 consumption, country of case-control studies, which between age at first between age at first birth and lung cancer by smoking
origin, dwelling type, years of | recruited from the 5 major birth and lung status (never and ever smokers).
education, history of cancer | public-sector hospitals in cancer
in first-degree relatives, Singapore during 1996-1998 '
smoking status , secondhand | and 2005-2008.
smoke exposure at home,
and study set.
Vari Coh.ort - 267,400 female textile workers T.her.e. was no
Variable Type: Categorical; in Shanghai, China, enrolled significant
Gallagher %t 1)<19, 20-24, 25-29 and =30 between 1989 and 1991 and association _ Not analyzed
al. (2013) years between age at first

Confounder Adjustment:
Age and smoking.

followed until 2000 for
incidence of lung cancer.

birth and lung
cancer.
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APPENDIX H: Supplementary Table 7. Oral Contraceptive (OC) use

Authors Study Design Population Key Findings Effect Modifiers
Smoking status: Among smokers, the odds of lung
cancer was reduced among women that ever used
Case-Control OC compared to those at never used OC. However,
There was a

Kreuzer et al.

(2003)

Variable Type: Categorical;
1) Never and ever
Confounder Adjustment:
Age, region, pack years of
smoking, smoking status,
and education.

811 women with lung cancer
and 912 population controls
enrolled between 1990 and
1996 in Germany.

decreased odds of
lung cancer among
ever OC users
compared to never
users.

no significant association between OC use and lung
cancer was report among non-smokers.
Histological subtypes: There was a significant
reduction in the odds of small cell lung cancer and
squamous cell carcinoma among OC ever users
compared to never users; however the association
between adenocarcinoma and OC use was not
statistically significant.

Elliott et al.
(2006) ¥’

Nested Case-Control
Variable Type: Categorical;
1) Never and ever
2) Never, current and former
Confounder Adjustment:
Smoking, social class and
parity.

162 incident cases of lung
cancer, among women,
recorded by the Royal College
of General Practitioners’ Oral
Contraception Study
(OCS)database by August
2004, and age and length of
follow-up matched controls
(n=3*162) from the same
cohort.

There was no
significant
association
between OC use
and lung cancer.

Not analyzed
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APPENDIX H: Supplementary Table 7: Oral Contraceptive (OC) use (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Variable TCO:'O(;tategorical' Smoking status: There was no significant association
vanavle " Ype. ’ . between OC use and lung cancer after stratifying by
1) Never and ever 89,835 Canadian women aged smoking status (never and ever)
Confounder Adjustment: 40-59 years recruitment in the | The association Histological subtypes: There waé no significant
Kabat et al Body mass index, education, Canadi_an National Breast between OC use association between bC use and lung cancer after
(2007) *® . smokln_g status, pack-years Screening Study (NBSS)’ a and lung cancer stratifying by histology (Adenocarcinoma and other
of smoking, study center and | randomized controlled trial of was not statistically cell types)
randomization group screening for breast cancer, significant. Age: Theré was no significant association between
(intervention versus control), | between 1980 and 1985. oC ﬂse and lung cancer after stratifying by age (40-
and other exposure 49 and 50-59 years)
variables. )
71,314 non-smoking Chinese
Cohort women aged 40-70 with no There was no Histological subtypes: There was no significant
Weiss et al Variable Type: Categorical; | history of cancer gt baseline . signifigant associatiqn between O(} use anql lung cancer among
(2008) 23 1) Never and ever from the prospective Shanghai | association women with adenocarcinoma; this relationship was

Confounder Adjustment:
Passive smoking.

Women'’s Health Study
conducted between 1996 and
2000.

between OC use
and lung cancer.

not examined among women with other histologic
types of lung cancer.
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APPENDIX H: Supplementary Table 7: Oral Contraceptive (OC) use (Cont'd)

Authors

Study Design

Population

Key Findings

Effect Modifiers

Seow et al.

(2009) #

Cohort
Variable Type: Categorical;
1) Never, <10years and
>10years
Confounder Adjustment:
Age, year of interview (1993-
1995, 1996-1998), dialect
group (Cantonese, Hokkien),
educational level, body mass
index (BMI), total vegetable
intake, total fruit/juice intake,
B-cryptoxanthin, total
isothiocyanates, and duration
of smoking (years),
cigarettes per day, and
number of years since
quitting among current or
former smokers.

35,298 women aged 45 to 78
years recruited into the
Singapore Chinese Health
Study between April 1993 and
December 1998.

There was no
significant
association
between OC use
and lung cancer.

Histological subtypes: There was no significant
association between OC use and lung cancer, when
stratified by histology.

Baik et al.
(2010) *°

Cohort
Variable Type: Categorical,
1) Never and Ever
Confounder Adjustment:
Smoking, fruit/vegetable in-
take, BMI, environmental
smoking exposure, and other
exposure variables.

107,171 postmenopausal
women aged 30-55 years
enrolled in the Nurse's Health
Study, collected between 1984
and 2006.

There was no
significant
association
between OC use
and lung cancer.

Smoking status: The association between OC use
and lung cancer remained insignificant when stratified
by smoking status.

Histological subtypes: There was no significant
association between OC use and lung cancer when
stratified by histological subgroups.
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APPENDIX H: Supplementary Table 7: Oral Contraceptive (OC) use (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Cohort
Variable Type: Categorical;
1) Never used/use <1 year 185,017 women between the
and Use =1 year ages of 50 and71 years were There was no
. Confounder Adjustment: recruited into the NIH-AARP significant
Brinton et al. Jethnici . o ¢ o |
(2011) ¥ Age, race/ethnicity, (Amerlcan Assomat_lon 0 association Not analyzed
education, BMI, emphysema, | Retired Persons) Diet and between OC use
smoking status and dose, Health Study during 1995 and | and lung cancer.
age at menarche, age at 1996.
menopause and type of
menopause.
There was no
. Case-C.ontrol L 430 women diagnosed with significant
Variable Type: Categorical; .
1)Never and ever non-small cell lung cancer, 316 | association _ o
Meinhold et Confounder Adiustment: hospital controls and 295 between OC use Smoking status: The association between OC use
al. (2011) 18 Age, education Ismoking' population controls recruited in | and non-small cell and non-small cell lung cancer was not significant

number of smoking adults in
household and current
household income.

the multi-center Maryland Lung
Cancer Study between 1998
and 2008.

lung cancer, when
using hospital,
population or

combined controls.

when stratified by smoking status.
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APPENDIX H: Supplementary Table 7: Oral Contraceptive (OC) use (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Case-Control
Variable Type: Categorical;
1) exogenous hormone use
(combined OC and 702 Chinese female lung
menopausal hormone use): | cancer cases and 1,578 There was no
Never, <5 years and 25years | hospital controls from 2 significant
Lim et al Confoun_der Adjustment: hospital-based _ _ association Smoking status: There was no significant association
(2012) 16 Age, fruit and vegetable case-control studies, which between between exogenous hormone use and lung cancer by
consumption, country of recruited from the 5 major exogenous smoking status (never and ever smokers).

origin, dwelling type, years of | public-sector hospitals in hormone use and

education, history of cancer | Singapore during 1996-1998 lung cancer.

in first-degree relatives,
smoking status , secondhand
smoke exposure at home,
and study set.

and 2005-2008.
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APPENDIX I: Supplementary Table 8: Duration of Oral Contraceptive (OC) use

Authors

Study Design

Population

Key Findings

Effect Modifiers

Kreuzer et al.

Case-Control
Variable Type: Categorical;
1) Non-user, <5, 5-11 and
212 years

811 women with lung cancer
and 912 population controls

There was no
significant
association

Smoking status: There was no significant association
between duration of OC use and lung cancer after
stratifying by smoking status (non-smokers and
smokers).

(2003) # Confounder Adjustment: enrolled between 1990 and between duration of | Histological subtypes: There was no significant
Age, region, pack years of 1996 in Germany. OC use and lung association between duration of OC use and lung
smoking, smoking status, cancer. cancer after stratifying by histology (adenocarcinoma,
and education. small cell carcinoma and squamous carcinoma).
162 incident cases of lung
) cancer, among women,
Val::gslt:q' Caes'ecgtc()entorrci)(lzal' recorded by the Royal College | There was no
1) No use, <5 5-99and of General Practitioners’ Oral significant
Elliott et al. >10’ ea;rs Contraception Study association Not analvzed
(2006) ¥’ Confour:deryAdiustment' (OCS)database by August between duration of y
Smoking, social class and 2004,_and age and length of OC use and lung
arit follow-up matched controls cancer.
parity. (n=3*162) from the same
cohort.
Cohort
Variable Type: Categorical; Smoking status: There was no significant association
1) Never, 1-11, 12-35, 36-71 89.835 Canadian women aged between duration of OC use and lung cancer after
and =72 months ! . a9 The association stratifying by smoking status (never and ever).
. . 40-59 years recruitment in the . ; . ! o
Confounder Adjustment: Canadian National Breast between duration of | Histological subtypes: There was no significant
Kabat et al. Body mass index, education, Screening Study (NBSS), a OC use and lung association between duration of OC use and lung
(2007) s smoking status, pack-years 9 y ! cancer was not cancer after stratifying by histology (Adenocarcinoma

of smoking, study center and
randomization group
(intervention versus control),
and other exposure
variables.

randomized controlled trial of
screening for breast cancer,
between 1980 and 1985.

statistically
significant.

and other cell types).

Age: There was no significant association between
duration of OC use and lung cancer after stratifying
by age (40-49 and 50-59 years).
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APPENDIX I: Supplementary Table 8: Duration of Oral Contraceptive (OC) use (Cont'd)

Authors

Study Design

Population

Key Findings

Effect Modifiers

Seow et al.
(2009) #

Cohort
Variable Type: Categorical;
1) Never, <10years and
>10years
Confounder Adjustment:
Age, year of interview (1993-
1995, 1996-1998), dialect
group (Cantonese, Hokkien),
educational level, body mass
index (BMI), total vegetable
intake, total fruit/juice intake,
B-cryptoxanthin, total
isothiocyanates, and duration
of smoking (years),
cigarettes per day, and
number of years since
quitting among current or
former smokers.

35,298 women aged 45 to 78
years recruited into the
Singapore Chinese Health
Study between April 1993 and
December 1998.

There was no
significant
association
between OC use
and lung cancer.

Histological subtypes: There was no significant
association between OC use and lung cancer, when
stratified by histology.

Baik et al.
(2010) *°

Cohort
Variable Type: Categorical;
1) <5 and >5 years
Confounder Adjustment:
Smoking, fruit/vegetable in-
take, BMI, environmental
smoking exposure, and other
exposure variables.

107,171 postmenopausal
women aged 30-55 years
enrolled in the Nurse's Health
Study, collected between 1984
and 2006.

Women that used
oral contraceptives
for more than 5
years had and
increased risk of
lung cancer
compared those
that used OC for
less than 5 years.

Smoking status: When stratified by smoking status,
the increased lung cancer risk among women that
use oral contraceptives for more than 5 years was
observed among current smoker, but the relationship
was not statistically significant among never and
former smokers.

Histological subtypes: When stratified by histological
subtypes, there was an increased risk of small cell
carcinoma with greater than 5 years of OC use.
However, there was no significant association
between adenocarcinoma or squamous carcinoma
and lung cancer.
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APPENDIX I: Supplementary Table 8: Duration of Oral Contraceptive (OC) use (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Cohort
Variable Type: Categorical;
1) Never used/use <1 year, 185,017 women between the There was no
1-4, 5-9, 210 years ages of 50 and 71 years were sianificant
. Confounder Adjustment: recruited into the NIH-AARP gnincar
Brinton et al. — . o association
17 Age, race/ethnicity, (American Association of . Not analyzed
(2011) - . - between duration of
education, BMI, emphysema, | Retired Persons) Diet and OC use and lun
smoking status and dose, Health Study during 1995 and 9
cancer.
age at menarche, age at 1996.
menopause and type of
menopause.
There was no
. Case-C_ontroI . 1. | 430 women diagnosed with S'gn'f'?a.”‘
Variable Type: Categorical; association
non-small cell lung cancer, 316 .
1) <5years and =5years hospital controls and 295 between duration of
Meinhold et Confounder Adjustment: pI . | ited i OC use and non- lvzed
al. (2011) 18 Age, education, smoking, population controls recruited in small cell lung Not analyze

number of smoking adults in
household and current
household income.

the multi-center Maryland Lung
Cancer Study between 1998
and 2008.

cancer, when using
hospital, population
or combined
controls.
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APPENDIX I: Supplementary Table 8: Duration of Oral Contraceptive (OC) use (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Case-Control
Variable Type: Categorical;
1) exogenous hormone use
(combined OC and 702 Chinese female lung
menopausal hormone use):
Never, <5 years and 25 cancer cases and 1,578 T.her.e. was no
years hosp!tal controls from 2 S|gn|f|gant . o o
Lim et al Confounder Adiustment: hospital-based . . association Smoking status: There was no significant association
(2012) 16 Age, fruit and vegetable- case-_control studies, whlch between betwe_en exogenous hormone use and lung cancer by
cons'umption country of recrt_uted from the 5 major exogenous smoking status (never and ever smokers).
origin, dwelling 'type years of pL_JbIlc-sector hospltals in hormone use and
! ’ Singapore during 1996-1998 lung cancer.

education, history of cancer
in first-degree relatives,
smoking status , secondhand
smoke exposure at home,
and study set.

and 2005-2008.
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APPENDIX J: Supplementary Table 9: Post-Menopausal Hormone use

Authors

Study Design

Population

Key Findings

Effect Modifiers

Kreuzer et al.
(2003) #

Case-Control
Variable Type: Categorical;
1) Never and ever
2) Nonusers, <3, 3-6 and
>7years
3) Use after surgical
menopause: ever, never, <3,
3-6, 27 years
Confounder Adjustment:
Age, region, pack years of
smoking, smoking status,
and education.

811 women with lung
cancer and 912
population controls
enrolled between 1990
and 1996 in Germany.

There was no significant
association between
menopausal hormone use
and lung cancer. However,
the odds of lung cancer
decrease among women
that used menopausal
hormone for 7 years or
more, compared to never
users (OR=0.59; 95%
Cl1=0.37-0.93). Among
women that use
menopausal hormone after
surgical menopause,
reduced odds of lung
cancer was also observed
with increased duration of
menopausal hormone use.

Smoking status: There was no significant association
between menopausal hormone use and lung cancer
among smokers and non-smokers that had surgical
menopause.

Histological subtypes: There was no significant
association between menopausal hormone use and
lung cancer women that had surgical menopause,
after stratification by histological subgroups.
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APPENDIX J: Supplementary Table 9: Post-Menopausal Hormone use (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
162 incident cases of
lung cancer, among
women, recorded by
Nested Case-Control the Royal College of
Variable Type: Categorical; | General Practitioners’ R
There was no significant
Elliott et al 1) Never and ever Oral . association between
(2006) 27 2) Never, current and former | Contraception Study menopausal hormone use Not analyzed
Confounder Adjustment: (OCS)database by and lung cancer
Smoking, social class and August 2004, and age )
parity. and length of follow-up
matched controls
(n=3*162) from the
same cohort.
Smoking status: The odds of lung cancer reduced
with hormone replacement therapy use among
female never smoker; however, this association was
Case-Control 826 lung cancer cases ngt significant among ever smokers.
Variable Type: Categorical: and 531 healthy . H|st9I00|caI subtypes: The odds of non-small cell
—w_l) Yes énd No ’ contro]s enrolled in the . carcinoma and large cell lung cancer were lower
Confounder Adiustment: Genetic Women that receive among hormone replacement therapy (HRT) users;
Chen et al. Age. ethnicity. smokin ' Epidemiological Study hormone replacement however, the associations between HRT and
(2007) 2 ge, 4 9. of Female Lung therapy had reduced odds | adenocarcinoma, squamous cell carcinoma and small

education, BMI, menopause,
cooking, motorcycle riding,
passive smoking, incense
burning, family history.

Adenocarcinoma
(GEFLAC) in Taiwan
form September 2002
to February 2006.

of lung cancer.

cell lung cancer were not significant.

* This study also investigated effect modification by
active and passive cigarette smoking, BMI, history of
incense burning,

cooking, and motorcycle riding, as well as family
history of cancer. Reduced odds ratios of lung cancer
were reported in all these subset analyses.
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APPENDIX J: Supplementary Table 9: Post-Menopausal Hormone use (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
There was not significant Smoking status: There was no significant association
Var Coh_ort . difference between women between menopausal hormone.usfe (of durathn of
Variable Type: Categorical; 89.835 Canadian that never used use) and lung cancer after stratifying by smoking
2) Nt)vglre vle-rlgnfSe-\F/)g 60- women aged 40-59 menopausal hormones and EtiiiléTo((;}izle;L?St?/pegse'rzllhere was no significant
119 an’d >12b mont’hs years recruitment in the | those that ever used association between heno ausal hormgone use (of
N . . Canadian National menopausal hormone. : p o
Confounder Adjustment: . X duration of use) and lung cancer after stratifying by
il Al Body mass index, education Breast Screening However, the risk of lung histology (Adenocarcinoma and other cell types)
(2007) % yr ’ ' | Study (NBSS), a cancer increase among . 9y YPES).
smoking status, pack-years . Age: When only women between the age of 50-
; randomized controlled women that used ;
of smoking, study center and . . 59years were analyzed, there was an inverse
randomization group trial of screening for menopausal hormone for association between duration of menopausal
(intervention versus control) breast cancer, between | 120months or more, hormone use and lung cancer (P for trend = 0.01);
" | 1980 and 1985. compared to never users 9 SN e D
and other exposure (HR=1.51; 95% Cl=1.14- nevertheless, there was no significant difference
variables. 1 993 R oM between never and ever users of menopausal
R hormone.
71,314 non-smoking
Chinese women aged
Cohort 40-70 with no history of There was no sianificant Histological subtypes: There was no significant
. Variable Type: Categorical; | cancer at baseline from o 9 association between menopausal hormone use and
Weiss et al. )N d h : association between | ith ad . )
(2008) 2 ) Never and ever the prospective menopausal hormone use ung cancer among women with adenocarcinoma;

Confounder Adjustment:
Passive smoking.

Shanghai

Women'’s Health Study
conducted between
1996 and 2000.

and lung cancer.

this relationship was not examined among women
with other histologic types of lung cancer.
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APPENDIX J: Supplementary Table 9: Post-Menopausal Hormone use (Cont'd)

Authors

Study Design

Population

Key Findings

Effect Modifiers

Rodriguez et
al. (2008)

Cohort
Variable Type: Categorical;
1) Never, current and former
Confounder Adjustment:
Age, smoking status, spousal
tobacco exposure in 1992,
body mass index in 1992,
age at menopause,
education, weekly servings
of fruit, physical activity, total
B-carotene intake, and oral
contraceptive use.

97,786 female
participants of the
Cancer Prevention
Study Il (CPS-II)
Nutrition Cohort
followed-up from 1992
to 2003.

There was an increased
risk of lung cancer among
current users of
menopausal hormones
compared to never users.

Smoking status: There was no significant association
between menopausal hormone use and lung cancer
after stratification by smoking status (never, current
and former).

Seow et al.
(2009) #

Cohort
Variable Type: Categorical;
1) Yes and No
Confounder Adjustment:
Age, year of interview (1993-
1995, 1996-1998), dialect
group (Cantonese, Hokkien),
educational level, body mass
index (BMI), total vegetable
intake, total fruit/juice intake,
B-cryptoxanthin, total
isothiocyanates, and duration
of smoking (years),
cigarettes per day, and
number of years since
quitting among current or
former smokers.

35,298 women aged 45
to 78 years recruited
into the Singapore
Chinese Health Study
between April 1993
and December 1998.

There was no significant
association between
menopausal hormone use
and lung cancer.

Histological subtypes: There was no significant

association between menopausal hormone use and
lung cancer, when stratified by histology.
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APPENDIX J: Supplementary Table 9: Post-Menopausal Hormone use (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Cohort 107,171
Variable Type: Categorical; ost,meno ausal Smoking status: There was no significant association
1) Never, past and current \F/)vomen ag?ed 30-55 There was no significant between menopausal hormone use and lung cancer,
Baik et % Confounder Adjustment: years enrolled in the association between among the strata formed by smoking status.
(2010) Smoking, fruit/vegetable in- Nurse's Health Study menopausal hormone use Histological subtypes: The association between
take, BMI, environmental collected between ' and lung cancer. menopausal hormone use and lung cancer were not
smoking exposure, and other 1984 and 2006 significant when stratified by histology.
exposure variables. '
185,017 women
Cohort !
Variable Type: Categorical; Zﬁgwff n;gfsa\,?/gfem 50
1) Never, Current, Former - Ye There was no significant
Brinton et al Confounder Adjustment: recruited mto_the NIH- association between
2011) 77 Age, racelethnicity, AARP (American menopausal hormone use | O analyzed
educatior; BMI emphyéema Assouatlon_ of Retired and lung cancer
smoking' statljs and dose ' | Persons) Diet an_d .
age at menarche ' Health Study during
) 1995 and 1996.
Case-Control
V—\Lp_arlalt;k;z\l;'vefér(]:;tg\?;rlcal, 430 women diagnosed o
2) <5years and 25years of with non-small ce]l lung There.wgs no significant
use cancer, 316 hospital association between Smoking status: The association between
Meinhold et 3) <5years and =5years controls and 295 menopausal hormone use menopausal ho'rmone use and non-small cell lung
18 . - population controls and non-small cell lung L g .
al. (2011) since last use cancer was not significant when stratified by smoking

Confounder Adjustment:
Age, education, smoking,
number of smoking adults in
household and current
household income.

recruited in the multi-
center Maryland Lung
Cancer Study between
1998 and 2008.

cancer, when using
hospital, population or
combined controls.

status.
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APPENDIX J: Supplementary Table 9: Post-Menopausal Hormone use (Cont'd)

Authors Study Design Population Key Findings Effect Modifiers
Case-Control
Variable Type: Categorical;
1) exogenous hormone use .
(combined OC and I702 Chinese female
. ung cancer cases and
menopausal hormone use): hospital |
Never, <5 years and 25 1,578 osplt.a controls
, ears from 2 hospital-based There was no significant
Lim et al Confoundi/er Adiustment: case-control studies, association betvx?een Smoking status: There was no significant association
16 - : which recruited from between exogenous hormone use and lung cancer by
(2012) Age, fruit and vegetable exogenous hormone use

consumption, country of
origin, dwelling type, years of
education, history of cancer
in first-degree relatives,
smoking status, secondhand
smoke exposure at home,
and study set.

the 5 major public-
sector hospitals in
Singapore during
1996-1998 and 2005—
2008.

and lung cancer.

smoking status (never and ever smokers).
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