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Lung cancer is a worldwide public health problem that continues to be the leading cause of
death in both males and females. While quitting smoking is a crucial component of a healthier
lifestyle, other factors like diet and supplements may play a role in the onset of lung cancer.
This research text aims to briefly trace the historical development of the theory connecting lung
cancer risk and intakes of dietary and supplemental vitamin E. Reader-friendly and motivating,
it identifies the variables that may confound the association of interest and proposes a
theoretical model to guide specific research hypotheses and interventions on public health
nutrition and lung cancer risk reduction. In conclusion, the author recommends that Integrated
Behavior Model can be readily applied to look into the determinants of dietary modification and
to investigate nutrition-related lung cancer prevention attitudes and beliefs.



Linking Theory and Research on Vitamin E and Lung Cancer Part of series: Cancer
Epidemiology,Research and Theory LINKING THEORY AND RESEARCH ON VITAMIN E
AND LUNG CANCER Part of series: Cancer Epidemiology,Research and Theory Dr. Widad
Akreyi Copyright © 2019 Widad AkreyiAll rights reserved.This book is copyright. Subject to the
provisions of relevant licensing agreements between the author and publisher. No part of this
book may be reproduced, stored in a retrieval system, or transmitted in any form, or by any
means, electronic, mechanical, photocopying, recording or otherwise, without prior permission
of the author. For information about permission to reproduce selections from this book, write to
the NovoReads Group The author certifies that she does not have any actual or potential
conflict of interest, including any financial, consultant, or other relationships with other people
or institutions that would inappropriately influence (or bias) her work. The author has no
responsibility for the accuracy of URLs for external electronic websites referred to in this book,
and she cannot guarantee that their content will remain accurate, accessible, complete, or
relevant. 978-82-8405-005-8 NovoReads Edition 2019 Proceeds from the sale of the author's
books are completely donated to charity. DESCRIPTION Lung cancer is a worldwide public
health problem that continues to be the leading cause of death in both males and females.
While quitting cigarette smoking is of key importance to reduce its incidence and mortality,
there is a need to explore other factors, such as diet and supplements, as they may play a role
in the development of the disease. The purpose of this paper is to evaluate the current state of
knowledge on the relationship between intakes of dietary and supplemental vitamin E and lung
cancer risk, as well as to discuss future research designs that may resolve the existing
controversy in the literature. The paper aims specifically to briefly trace the historical
development of the theory connecting the two variables; describe the potential mechanisms
through which the association of interest may occur; identify the variables that may confound
the association between the two constructs; recognize the knowledge gap; and propose a
theoretical model to guide specific research hypotheses and interventions on public health
nutrition and lung cancer risk reduction. The author concludes that the Integrated Behavior
Model seems to be useful in assessing the determinants of dietary modification and in
developing interventions aiming at investigating nutrition-related lung cancer prevention
attitudes and beliefs. Key words: Epidemiology, theory-based research, public health, cancer
prevention, nutrition, vitamin E, lung cancer, Integrated Behavior Model.TABLE OF
CONTENTS CITATION AND INTENDED AUDIENCECitationIntended
AudienceINTRODUCTIONCHAPTER I: HISTORICAL DEVELOPMENT OF THEORY ON
VITAMIN E AND LUNG CANCERCHAPTER II: POTENTIAL MECHANISMS CONNECTING
VITAMIN E AND LUNG CANCERGeneral OverviewVitamin E-Induced Tumor Cell
ApoptosisCHAPTER III: IDENTIFYING CONFOUNDING FACTORSCHAPTER IV:
IDENTIFYING THE KNOWLEDGE GAPCHAPTER V: CONNECTING RESEARCH TO
THEORYCHAPTER VI: CONCLUSIONSREFERENCES CITATION AND INTENDED
AUDIENCE CitationPlease cite this publication as (APA style):Akreyi. W. (2019). Linking theory
and research on vitamin E and lung cancer: Part of series cancer epidemiology, research and
theory. Norway: NovoReads.Intended Audience1) Professional and scholarly (e.g., doctors,
educators, researchers);2) College or higher education (e.g., master's and PhD students);
and3) General (e.g., those interested in epidemiology, theory-based research, nutrition,
evidence-based cancer prevention interventions). INTRODUCTION Lung cancer is a
worldwide public health problem that continues to be the leading cause of death in both males



and females. While quitting cigarette smoking is of key importance to reduce its incidence and
mortality, there is a need to explore other factors, such as diet and supplements, as they may
play a role in the development of the disease. In this respect, the relationship between vitamin
E intake and lung cancer risk has been examined in several studies; however, the evidence is
inconclusive.The purpose of this paper is to evaluate the current state of knowledge on the
relationship between intakes of dietary and supplemental vitamin E and lung cancer risk, as
well as to discuss future research designs that may resolve the existing controversy in the
literature. The paper is aiming specifically to (a) describe the potential mechanisms through
which the association of interest may occur; (b) identify the variables that may confound the
association between the two constructs; (c) recognize the knowledge gap; and (d) propose a
theoretical model to guide specific research hypotheses and interventions on public health
nutrition and lung cancer risk reduction. Before discussing all these aspects individually, it is
imperative to briefly trace the historical development of the theory connecting these two
variables. 

CITATION AND INTENDED AUDIENCE CitationPlease cite this publication as (APA
style):Akreyi. W. (2019). Linking theory and research on vitamin E and lung cancer: Part of
series cancer epidemiology, research and theory. Norway: NovoReads.Intended Audience1)
Professional and scholarly (e.g., doctors, educators, researchers);2) College or higher
education (e.g., master's and PhD students); and3) General (e.g., those interested in
epidemiology, theory-based research, nutrition, evidence-based cancer prevention
interventions). INTRODUCTION Lung cancer is a worldwide public health problem that
continues to be the leading cause of death in both males and females. While quitting cigarette
smoking is of key importance to reduce its incidence and mortality, there is a need to explore
other factors, such as diet and supplements, as they may play a role in the development of the
disease. In this respect, the relationship between vitamin E intake and lung cancer risk has
been examined in several studies; however, the evidence is inconclusive.The purpose of this
paper is to evaluate the current state of knowledge on the relationship between intakes of
dietary and supplemental vitamin E and lung cancer risk, as well as to discuss future research
designs that may resolve the existing controversy in the literature. The paper is aiming
specifically to (a) describe the potential mechanisms through which the association of interest
may occur; (b) identify the variables that may confound the association between the two
constructs; (c) recognize the knowledge gap; and (d) propose a theoretical model to guide
specific research hypotheses and interventions on public health nutrition and lung cancer risk
reduction. Before discussing all these aspects individually, it is imperative to briefly trace the
historical development of the theory connecting these two variables. CHAPTER I:
hISTORICAL DEVELOPMENT OF THEORY ON VITAMIN E AND LUNG CANCER The year
2012 marked the 33rd anniversary of the publication by Hirayama (1979) titled "Diet and
Cancer." Hirayama reviewed the effect of diet on lung cancer and other cancers (esophagus,
stomach, colon, breast, and cervix) based on a series of studies in Japan, aiming to develop
an effective and essential community cancer plan with an emphasis on lifestyle (i.e., smoking,
drinking, diet, and nutrition) improvement (Hirayama, 1979).In 1986, Menkes et al. observed an
association between low levels of serum vitamin E and the risk of any type of lung cancer,
suggesting that persons with serum levels of vitamin E in the lowest quintile had a 2.5 times
higher risk of lung cancer than persons with levels in the highest quintile (Menkes et al., 1986).
By 1987, Colditz et al., reviewing human epidemiological studies of the possible protective
effect against lung cancer of dietary vitamin E, concluded that data on vitamin E were sparse



and inconclusive, indicating that cigarette smoking cessation would have a far greater influence
on reducing lung cancer incidence than any known dietary modification (Colditz et al., 1987). In
the same year, Byers et al. (1987) presented his findings from the Western New York Diet
study with no conclusion as to how dietary vitamin E affects lung cancer risk (Byers et al.
1987). In contrast, Miyamoto et al. (1987) had found that serum vitamin E levels (11.85 ± 2.85
;ÆröÖÂ• were significantly lower among family members of adenocarcinoma (one of the
complicated types of lung cancer) patients than the controls (14.1 ± 3.1 ;ÆröÖÂÀ p < .01), showing
that there were familial factors in serum vitamin E levels among families of lung cancer patients
(Miyamoto et al., 1987).Throughout the 1990s, various researchers continued examining the
relationship between vitamin E intake and lung cancer risk. Knekt (1993), conducting a cohort
study and a nested case-control analysis to examine Finnish men aged 15 years and over,
found a significant inverse association between vitamin E status and lung cancer occurrence
among nonsmokers (RR between the lowest and highest tertiles of vitamin E intake = 3.3; RR
between the lowest and highest tertiles of serum vitamin E = 6.6) but not among smokers (RR
for vitamin E intake or for serum vitamin E = 0.8) (Knekt, 1993). Additionally, the findings
presented by Yong et al. (1997) who investigated the relation between dietary intake of
vitamins E (estimated by a 24-hour recall) and lung cancer incidence in the First National
Health and Nutrition Examination Survey Epidemiologic Followup Study (a cohort of 3,968 men
and 6,100 women, aged 25-74 years), provided support for a protective role of dietary vitamin
E against lung cancer risk, but with a modification in effects by the intensity of cigarette
exposure with a significant protective effect confined to current smokers in the lowest tertile of
pack-years of smoking (RR = 0.36, 95% CI 0.16-0.83); nevertheless, overall, there was no
additional protective effect of vitamin E supplements beyond that provided through dietary
intake (Yong et al., 1997). Further, Shibata et al. (1992) pointed out that there was some
suggestion that supplemental use of vitamin E was associated with reduced risk of lung cancer
in women, but the results were not statistically significant, while Steinmetz (1993) showed that
lung cancer risk was unrelated to consumption of tomatoes (one large tomato provides 0.98 g
of vitamin E) (Shibata et al., 1992; Steinmetz, 1993). Also, Heinonen and Albanes (1994) found
no reduction in the incidence of lung cancer among male smokers after 5-8 years of dietary
supplementation with ;�×Fö6÷�†W&öÀ (Heinonen & Albanes, 1994). Furthermore, Bandera et al.
(1997) demonstrated that neither the consumption of fruits and vegetables nor the use of
supplemental vitamin E had any effect on the risk of lung cancer among women (Bandera et
al., 1997), and these results were in line with the findings of Voorrips et al. (2000) on
antioxidant intake and male lung cancer risk.During the last decade, research expanded to
include large-scale cohorts, reviews, post- intervention follow-up assessments, and
randomized controlled trials. Virtamo et al. (2003), Lee et al. (2005), and Kamangar et al.
(2006), conducting randomized trials of supplemental multivitamins and vitamin E, showed no
benefit of supplemental vitamin E in protecting against lung cancer, and their findings did not
support recommending vitamin E supplementation for lung cancer prevention among healthy
men and women (Kamangar et al., 2006; Lee et al., 2005; Virtamo et al., 2003). Likewise, in
2003, reviewing large well-designed studies, Fabricius and Lange (2003) found that
supplementation with vitamin E offered no protection against the development of lung cancer,
whereas a diet rich in fruits and vegetables reduced the incidence of lung cancer by
approximately 25% in current smokers, ex-smokers and never smokers (Fabricius & Lange,
2003). In addition, Balder et al. (2005) showed that the dietary pattern labeled "salad
vegetables" was associated with decreased risk of lung cancer (RR = 0.75; 95% CI: 0.55-1.01),
and the inverse association was most evident among current and former smokers (Balder et



al., 2005). Similarly, Wright et al. (2004) suggested that a combination of dietary antioxidants
(including vitamin E) can reduce lung cancer risk in male smokers, but the researchers also
emphasized that the benefits appeared to be modest (Wright et al., 2004). Nonetheless,
Slatore et al. (2008) found that supplemental vitamin E use was associated with a small
increased risk of lung cancer (HR, 1.05 for every 100-mg/d increase in dose; 95% CI =
1.00-1.09; p = .033), which was most prominent in current smokers and for non-small cell lung
cancer, underlining that patients should be advised against taking these micronutrients to
prevent lung cancer (Slatore et al., 2008).
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