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Purpose
The aim of this study was to examine the health-related behaviors related to a family history
of cancer (FHCA) among Korean women underwent cancer screening.

Materials and Methods
A total of 8,956 women who underwent cancer screenings during 2001-2011 at the 
National Cancer Center, Korea, were analyzed. The association between health-related 
behaviors and a FHCA were assessed using multivariate logistic regression. 

Results
Compared to women with no FHCA, women with FHCA were more likely to smoke (adjusted
odds ratio [aOR], 1.32; 95% confidence interval [CI], 1.06 to 1.65), to be exposed to passive
smoking (aOR, 1.21; 95% CI, 1.15 to 1.65), and less likely to engage in regular exercise
(aOR, 1.20; 95% CI, 1.01 to 1.41). Combined effects of selected health behaviors for FHCA
were significant, although no statistically significant interactions were observed between
selected health behaviors. Compared to women with no FHCA, women with FHCA were more
likely to simultaneously smoke and be exposed to passive smoking (aOR, 1.65; 95% CI,
1.17 to 2.31) and to simultaneously smoke and be physically inactive (aOR, 1.62; 95% CI,
1.00 to 2.64).

Conclusion
The study found that women with a FHCA exhibited unhealthy behaviors compared to
women without FHCA. Higher emphasis on lifestyle modifications using a new standardized
tool is strongly recommended for those with a FHCA, as well as individuals who are at high
risk, together with their family members.
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Introduction

A number of studies have investigated the relationship 
between risk factors and the prevalence of common chronic
diseases. According to those studies, development of most
chronic diseases such as cardiovascular disease, diabetes
type 2, and stroke, occurs as a result of complicated interac-
tions between genetic, environmental, and lifestyle factors
[1]. Cancer is also a chronic disease, strongly associated with

modifiable lifestyle factors, such as obesity, physical inactiv-
ity, smoking, heavy alcohol intake, and dietary habit [2,3].

Family history of cancer (FHCA) is one of several crucial
risk factors for cancers. For example, development of breast
cancer is two times more likely for women who have first 
degree relatives with breast cancer [4], and the risk for 
development of gastric cancer is three-fold for individuals
with a positive family history of gastric cancer [5]. In addi-
tion, 20% of patients diagnosed with colorectal cancer (CRC)
had a family history of the disease, but only 5% of them were
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single-gene disorders [6]. Thus, because FHCA reflects
heredity, shared familiar environment, and behaviors of 
patients, a FHCA has been considered a critical risk factor
for development of cancer [7].

Because FHCA has been considered an important risk fac-
tor for cancer, cancer prevention programs for the general
population have included information about a FHCA and its
impact, and have provided education regarding healthy 
behaviors, including cancer screening, to the entire popula-
tion. Several studies have compared the health-related 
behaviors of people with and without FHCA. Most studies
have reported that people with a FHCA were more likely to
undergo cancer screening as a primary prevention tool; how-
ever, those participants did not significantly engage in
healthy behaviors such as quitting smoking, maintaining a
normal body mass index (BMI), or performing regular phys-
ical exercise [8]. However, little is understood of its impacts
on individuals’ health behaviors, even when individuals are
aware of preventive behaviors against cancer and their
FHCA status. 

Because a FHCA is a well-known risk factor for cancers,
individuals with a FHCA may be more likely to engage in
healthy behaviors such as avoiding cigarette smoking, main-
taining a normal body weight, or performing regular physi-
cal exercise. This study examined health-related behaviors
(cigarette smoking, passive smoking, alcohol drinking, main-
taining a normal body weight, or performing regular physi-
cal exercise) of Korean women who reported having one or
more family members with cancer, compared with health 
behaviors of individuals who report no FHCA among cancer
screening examinees at the National Cancer Center (NCC) in
Korea. This study investigated the hypothesis that women
with a FHCA would exhibit healthier behaviors, compared
to those without a FHCA.

Materials and Methods

1. Study subjects

The study population was recruited at the National Cancer
Control Institute, NCC in Korea. Data were collected from
women who underwent cancer screenings between June
2001 and April 2011. The study protocol was approved by
the Institutional Review Boards of the NCC in Korea (NCC-
NCS-1110320). Written informed consent was obtained from
each study participant. During cancer screenings, study par-
ticipants were asked to fill in structured questionnaires com-
posed of the following components; socio-demographic
characteristics (e.g., age, education level, occupation, family

income, marital status, and place of residence), health-related
characteristics (e.g., smoking habits, passive smoking, alco-
hol intake, diet, exercise, participation in health check-ups,
menopause status, birth control use, and breastfeeding), per-
sonal medical and disease history, FHCA, and undergoing
cancer screenings.

Study subjects (n=9,506) who marked the question regard-
ing a FHCA were included in the study population. If indi-
viduals participated in cancer screening more than one time,
first data among several examinations were included in this
analysis. All degrees of family relationship (first-degree: par-
ents, siblings, and children; second-degree: grandparents,
aunts and uncles; and other degree: cousins, nephews, and
the other biological relatives) and all types of cancer history
were considered. To avoid bias, 550 women with a personal
history of any cancer were excluded. In total, 8,956 women
were selected for the analysis, and of these, 5,281 had a
FHCA. 

2. Measures

The following variables were examined age, monthly fam-
ily income, education level, BMI, number of children,
menopause status, smoking, passive smoking, alcohol intake,
regular physical activity, family history of any cancer, and
family histories of cancer types among women with a FHCA.
Information on smoking habits, alcohol intake, and exposure
to passive smoke was collected across three categories: cur-
rent, former, and never. For this study, former and never
users were reclassified as non-users. Only current users were
considered as the categories of drinker, smoker, and passive
smoker. The variable of passive smoking included both fam-
ily and workplace exposure. BMI was calculated using 
patients’ height and weight measured during cancer screen-
ing at the NCC. For logistic regression, BMI was categorized
according to two levels: non-overweight (less than 23 kg/m2,
normal, and underweight) and overweight (more than 
23 kg/m2, overweight, and obesity). This standard followed
the Asian population criteria (underweight, < 18.5 kg/m2;
normal range, 18.5-22.99 kg/m2; overweight, 23-24.99 kg/m2;
and obesity, ! 25 kg/m2) [9,10]. Height and weight of partic-
ipants were measured at the NCC to avoid bias due to self-
report. The question regarding regular physical activity
asked whether or not the respondents were exercising regu-
larly. This question was not asked from 2004 to 2007 due to
revised versions of questionnaires. The continuous age vari-
able was converted into categorical variables of five levels
(below 30, 30-39, 40-49, 50-59, and 60 and higher). Monthly
family income was initially collected as Korean currency, but
it was recalculated to approximate US dollars for this study.
We examined two variables of FHCA according to two cate-
gories: 1, family history of any cancer; 2, FHCA for each can-
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cer site (stomach, colorectal, liver, lung, breast, cervical, and
other cancers). These seven categories of cancer type were
recoded according to the criteria of the Korean Central Can-
cer Registry [11]. FHCA sites included all degrees of history. 

3. Statistical analysis

Statistical significance was assessed by chi-square test with
the following demographic variables: age (less than 30, 
30-39, 40-49, 50-59, and 60 and higher), education level (less
than high school, high school, and higher than high school),
family monthly income (less than 1,000, 1,000-1,990, 2,000-
3,990, 4,000-6,990, and higher than 7,000 USD), BMI (under-
weight, < 18.5 kg/m2; normal, 18.5-23 kg/m2; overweight,
23-25 kg/m2; and obesity, ! 25 kg/m2), number of children
(0, 1-2, 3-4, and 5-9), and menopausal status (no and yes). 

To examine the association between health behaviors in 
relation to a FHCA, multiple logistic regression was per-
formed with the following five health behavior variables: (1)
smoking (current vs. non-smoking), (2) passive smoking (yes
vs. no), (3) alcohol intake (current vs. non-drinking), (4) BMI
(non-overweight < 23 kg/m2 vs. overweight ! 23 kg/m2),
and (5) regular daily exercise (yes vs. no). Selected dependent
variables consisted of two categories: (1) family history of
any cancer (first-degree, second-degree, and other-degree),
(2) six major cancers (stomach, colorectal, liver, lung, breast,
and cervical), and other cancers. Odds ratios (ORs) and 95%
confidence intervals (CIs) of FHCA and six major cancers
were estimated with no family history of any cancer as a ref-
erence category. All variables in this analysis were adjusted
for age, family monthly income, education, smoking status,
passive smoking status, alcohol drinking status, BMI, the
number of children, job status (no and yes), and history of
chronic diseases (no and yes), as categorical types. Cochran
Mantel-Haenszel tests were also performed for homogeneity
of the associations with selected health behaviors across can-
cer screening year by fitting a model using ordinal values. 
p-values were all more than 0.05, then the analyses were per-
formed in combined dataset by year.

To assess the combined effect of smoking, passive smok-
ing, alcohol intake, BMI ! 23 kg/m2, and exercise, multivari-
ate logistic regression was performed on the additive scaled
model of the health behaviors: e.g., no smoking and no alco-
hol drinking (OR1), smoking and no alcohol drinking (OR2),
no smoking and alcohol drinking (OR3), and smoking and
alcohol drinking (OR4). ORs and 95% CIs were estimated
with the combination of no smoking and no alcohol drinking
(OR1) as a reference category. All variables were adjusted for
the previously indicated covariates. The p for interaction was
determined by multivariate logistic regression analysis for a
multiplicative term (ex., smoking"alcohol drinking). The p
for homogeneity was determined using the Mantel-Haenszel

test for ORs of smoking or passive smoking when stratified
according to the status of passive smoking, alcohol intake,
BMI ! 23 kg/m2, and exercise. All analyses were performed
using SPSS ver. 20.0 (IBM Co., Armonk, NY) and STATA ver.
12.0 (StataCorp., College Station, TX).

Results

1. FHCA among cancer screening examinee

Table 1 shows demographic variables between women
with and without a FHCA. Of a total of 8,956 subjects in the
study population, 59% had a family history of any cancer,
20% for stomach cancer (n=1,822). Cervical cancer was the
least prevalent type of cancer in the group of women with a
FHCA (6%, n=576). Regarding age, nearly 40% of women
were 40 to 49 years old, and less than 1% were under 30. 
Approximately 80% of women had at least completed high
school. On average, less than 20% of women had not com-
pleted high school, whereas more than 40% of women had
some university-level education. However, women with rel-
atives with breast and colorectal cancers had a higher 
education level (52%, p < 0.01) than other cancer sites, while
only 38% of women with no FHCA had college/university
degrees. Approximately 84% of women had more than 2,000
US dollars of monthly family income. More than 20% of
women in each cancer site were recorded as obese, i.e., ! 25
kg/m2. In particular, women with no FHCA showed higher
obesity rates (23%) than women with a family history of
other cancer sites. Approximately 62% of participants had
one or two children, and nearly 13% had no children. How-
ever, 24% of women with a family history of cervical cancer
had no children. The ratio of women who had reached
menopause was approximately 57% in women with no
FHCA and 51% in women with a FHCA (p < 0.01). 

2. Association between health behaviors and a FHCA 

Compared to women with no FHCA, women with FHCA
were more likely to smoke (adjusted odds ratio [aOR], 1.32;
95% CI, 1.06 to 1.65), to be exposed to passive smoking (aOR,
1.21; 95% CI, 1.15 to 1.65), and less likely to engage in regular
exercise (aOR, 1.20; 95% CI, 1.01 to 1.41) (Table 2). Women
with a family history of colorectal or cervical cancer were
more likely to smoke (colorectal cancer: aOR, 1.90; 95% CI,
1.33 to 2.72; cervical cancer: aOR, 1.66; 95% CI, 1.10 to 2.51;
other cancers: aOR, 1.53; 95% CI, 1.15 to 2.03), and those with
a family history of stomach, liver or lung cancer were more
likely to be exposed to passive smoking (stomach: aOR, 1.39;
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95% CI, 1.21 to 1.61; liver: aOR, 1.32; 95% CI, 1.09 to 1.59;
lung: aOR, 1.57; 95% CI, 1.31 to 1.88; other cancers: aOR, 1.34;
95% CI, 1.15 to 1.55). Women with a family history of liver
or breast cancer were physically inactive (liver: aOR, 1.48;
95% CI, 1.08 to 2.02; breast: aOR, 1.49; 95% CI, 1.03 to 2.15).

The combined associations of selected health behaviors
with the FHCA are shown in Table 3. Overall, we found a
combined effect of selected health behaviors for the FHCA,
although there were no statistically significant interactions.
Compared to women with no FHCA, women with a FHCA
were more likely to simultaneously smoke and be exposed
to passive smoking (aOR, 1.65; 95% CI, 1.17 to 2.31) and to
simultaneously smoke and be physically inactive (aOR, 1.62;
95% CI, 1.00 to 2.64). Although alcohol drinking and obesity,
respectively, were not significantly associated with the
FHCA, combined effect of smoking and passive smoking
showed significant association. 

Discussion

The aim of this study is to test the hypothesis that individ-
uals at risk due to a FHCA are more health-conscious and
may be more likely to engage in healthy behaviors such as
avoiding cigarette smoking, maintaining a normal body
weight or performing regular physical exercise. Contrary to
our hypothesis, we found that women with any FHCA were
more likely to smoke and to be exposed to passive smoking,
and less likely to engage in regular exercise than those with-
out a FHCA. In addition, women with a family history of
liver or breast cancer were more physically inactive than
those without. Women with a family history of colorectal or
cervical cancer were more likely to smoke, and those with a
family history of stomach, liver, or lung cancer were more
likely to be exposed to passive smoking, compared to women
with no FHCA. Previous studies found that study subjects
were not less likely to maintain healthy behaviors, such as
physical activity, dietary habits, smoking, and alcohol con-
sumption [8,12-14]. In some of these studies, findings were
drawn from women of higher socioeconomic status or a sin-
gle institute [12], these findings may not be generalizable to
the entire or other populations, including ours. Although our
finding of health behavior (smoking, obesity, physical activ-
ity, and alcohol consumption) in relation to FHCA are gen-
erally similar to those from other recent studies [8,12-14], our
finding on passive smoking appears to be novel. To the best
of our knowledge, this finding is among of the first to be pre-
sented for individuals with an FHCA. In addition, this find-
ing strengthens the evidence on all health behaviors and
FHCA among women with cancer screening. 

Our study population consisted of individuals who under-
went cancer screening, meaning they would be more aware
of cancer prevention and have more knowledge of preven-
tion practices as compared to the general population. To ver-
ify this assumption, we examined the following features of
our study population: family income level, level of educa-
tion, and rate of FHCA. First, this population has a higher
level of income than the general population [15]. According
to two studies investigating the relationship between health-
ier behaviors and socio-demographic factors in the general
population in Korea, higher-income men and women
showed healthier behaviors, such as participation in cancer
screening [16] and physical activity, compared to lower 
income populations [16,17]. Second, our study subjects had
a higher education level than the general population (Table 1)
[17]. According to a Korean population study, individuals
younger than 49 years with a post-high school education
level were more likely to seek cancer information [18]. Con-
sequently, one can assume that awareness of healthy lifestyle
behaviors is more prevalent in this study population than in
the general population. Therefore, conduct of the study with
this special population would be worthwhile for assessment
of our current cancer prevention programs in Korea. 

Taken together, our findings do not support our hypothe-
sis that individuals with a FHCA may show more protective
behaviors as compared to those without, although they were
aware of a FHCA. Some studies have found that only 5% of
CRC cases among people with a FHCA were associated with
a single-gene mutation [6], indicating that most cancer cases
develop by multifactorial interaction, such as smoking,
heavy alcohol drinking, physical inactivity, larger waist cir-
cumference, obesity, and genetic factors. As study revealed,
our population with a FHCA may also be more likely to be
exposed to a higher risk environment, which leads to obtain-
ing cancer in their families. This assumption could be well
explained by passive smoking [19], because exposure to sec-
ondary smoking in families in Korea is strongly related to 
familiar environment, particularly for housewives due to tra-
ditional cultural background, such as patriarchal Confucian-
ism. 

A misconception about family history is also a possible rea-
son that people do not change their risky behaviors to health-
ier ones. A study conducted in the United States assessing
individuals’ perceptions regarding the cause of cancer found
that a majority of women considered heredity the most 
important factor in development of breast and CRC (84.4%,
78.5%), followed by lifestyle behaviors such as unhealthy 
dietary habits (46.4%, 69.7%), smoking (58.3%, 50.8%), and
physical inactivity (35.7%, 44.3%) [20]. However, for exam-
ple, only 20% of CRC cases are actually related to a FHCA
[6], that is, all other cases are associated with environmental
or lifestyle risk factors that are amenable to intervention [21].
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Regarding that misconception, the reason people strongly
believe that heredity of cancer rather than lifestyle factors are
causes of development of cancer has not yet been elucidated.
One assumption is that people may tend to think that “there
is nothing you can do about it” because they look upon dis-
eases caused by genes as uncontrollable [22]. According to a
recent study, women are likely to consider personal behavior
or lifestyle as largely irrelevant to the development of cancer
(OR, 1.24; 95% CI, 1.01 to 1.52) [23]. This common perception
might also explain why the participants in our study did not
engage in lifestyle modification despite their FHCA state. 

There are other possible explanations as to why people
who are aware that they are at higher risk of developing can-
cer, may not engage in lifestyle modification. One explana-
tion for this lifestyle rigidity derives from the psychological
hypothesis of “choice overload,” a theory which states that
too much choice may lead to indecisiveness [24]. The causes
of any cancer are often multifactorial, and the general popu-
lation has been educated on all possible causes and how to
avoid cancer. For example, development of CRC may be 
associated with a number of interacting genetic and lifestyle
factors such as over-consumption of red and processed meat,
overweight, or smoking [21]. Therefore, the choices of
healthy lifestyle modifications might be overwhelming. One
must maintain a normal range of weight, healthy regulation
of red meat and alcoholic intake. In addition, cancer can be
cured, if it is detected at an early stage, so that populations
at high risk of cancer may consider cancer screenings as their
best preventive option in terms of cost-effectiveness. 

Another potential explanation for the low level of adher-
ence to healthy lifestyle options among women with a FHCA
in our study population was restricted focus of the National
Cancer Control Program (NCCP) on cancer-screening pro-
grams with lower priority given to education campaigns. For
example, when patients with a FHCA see doctors, clinicians
advocated more regular cancer screening rather than encour-
aging patients to change lifestyles, and cancer screening is
common for the general population in Korea. This is because
it is an easier way to persuade patients to undergo cancer
screenings within a short time than to encourage patients to
change their lifestyle. Cancer screening is the most effective
method for detection of cancer; however, this might not be a
tool for primary prevention of cancer. Therefore, lifestyle
modifications should be the first consideration for the public.
Thus, the following is suggested: clinicians and patients with
a FHCA should perceive that a FHCA is not just a cause of
developing cancers, but it is a warning sign to those with
fixed unhealthy behaviors, which might be changed. In 
addition, there is a need for development of standardized
tools/guidelines, which can be useful in collection of infor-
mation on FHCA from the patients and in providing them
with accurate information as a primary prevention setting

[25].
The results of this study had limitations. Subjects included

in this study were limited only to a single institute and to
women, therefore findings from this study may not be gen-
eralized to the entire Korean population. Nevertheless, this
study comprised relatively larger samples, and potential 
effects of confounding variables including age, family 
income, education, occupation, and a personal history of
other chronic diseases were examined. FHCA was not veri-
fied against medical records or cancer registry data, thus
under- or over-reporting remained in this analysis.

Conclusion

In conclusion, this study found that women with a FHCA
did not show healthier behaviors compared to women with-
out a FHCA, although a FHCA is among the well-known risk
factors of cancers. FHCA indicates a large amount of infor-
mation in terms of genetic, environmental, and behavioral
factors that can cause cancer. Hence, our findings suggest
that providing accurate knowledge regarding the implica-
tions of a FHCA by health professionals and the media
should be provided to the general population at the primary
intervention level. Therefore, it is necessary to build a new
standardized tool for individuals with a FHCA to provide
accurate information and to be able to engage in healthier 
behaviors for prevention of cancers. This provides a strong
rationale for emphasizing lifestyle modifications which can
be followed by individuals at high risk of developing cancer,
and by population level.
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