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Introduction

Cancer is the second leading cause of death in the United States (US) [1]. The National
Cancer Institute (NCI), the Centers for Disease Control, and the National Center for Health
Statistics predicted a total of 1,638,910 new cancer cases and 577,190 cancer deaths in 2014
[2]. The most commonly diagnosed cancers among men are prostate, lung, and colorectal;
the most fatal types of cancer in men are lung, prostate, colorectal, and liver. The most
commonly diagnosed cancers among women are breast, lung, and colorectal; the most fatal
types of cancer in women are lung, breast, and colorectal [3]. The most commonly known
and discussed risk factor for cancer is a positive family history; 89% of Americans believe
that inherited predisposition or cancer genes have a significant effect in developing cancer
[4]. First, second, or third degree familial history of specific cancers increases individual risk
of cancer at both the same and other locations [5]. This link has been proven in colorectal,
breast, ovarian, and uterine cancer for women and prostate cancer for men [5,6,7,8,9].
However, the majority of cancer patients (more than 85% of women with breast cancer) do
not have a family member with the disease suggesting that other, lifestyle-related risk factors
that are modifiable are at play [10,11].

Obesity, defined as having a body mass index (BMI1) =30 kg/m2, is a major public health
problem. In 2013, 35% of adults in the US were obese with an additional 34% considered
overweight (BMI between 25-29.9 kg/m?) and at risk of becoming obese [11,12]. Each year
in the US, 400,000 deaths and $117 billion in health care and related costs are attributed to
obesity [12,13]. Obesity has been identified as a major, modifiable risk factor for cancer and
has been associated with cancer development at several organ sites for both men and women
[4]. The link between food, nutrition, physical activity and cancer risk was initially explored
in a comprehensive review published by the World Cancer Research Fund (WCRF) in 2005
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and 2007 [14]. A meta-analysis by Renehan et al. extended the WCRF findings to confirm,
among men, strong relationships exist between excess BMI (based on 5 kg/m2 increase) and
esophageal adenocarcinoma, thyroid cancer, kidney cancer, and colon cancer [15]. Among
women, results also confirmed strong relationships between endometrial cancer, gallbladder
cancer, kidney cancer, and esophageal cancer, similar to the 2007 WCRF report [15].
Obesity has been shown to increase the risk of cancer as well as cancer mortality rates by
10% per 5 kg/m? weight increase [15]. The association between obesity and cancer is so
significant that national cancer prevention and cancer survivorship guidelines have
recommended an active lifestyle and maintaining a healthy body weight (BMI between 20—
25 kg/m?) for the prevention of cancer and optimal health as a cancer survivor [16, 17].
Engaging in healthy behaviors, including consuming a healthy diet, getting adequate
physical activity, and participating in annual cancer screenings, can play a significant role in
improving health outcomes and quality of life.

Awareness of one’s risk of developing cancer is an essential first step in taking action to
change behaviors to lower the risk of developing cancer. Previous research has shown that
there is a significant association between family history of cancer and cancer risk
perceptions [18]. The 2015 American Institute for Cancer Research (AICR) Cancer Risk
Awareness Survey Report documented that 89% of respondents cited family history (or
cancer genes) as a risk factor for cancer [4]. Women with a personal and family history of
cancer were more likely than individuals without any cancer history to worry about getting
cancer or believe that they will get cancer in the future, and disagree that cancer is caused by
behavioral or lifestyle factors [19]. This link has been studied primarily in women regarding
breast cancer. Women with a family history of breast cancer report having greater perceived
breast cancer risk compared to women without breast cancer family history, which may be
attributable to the increased attention to, and availability of, the breast cancer susceptibility
genetic test [18, 20, 21, 22]. Yet, other prominent and modifiable risk factors for cancer may
not alter cancer risk perceptions. Despite obesity being identified as a significant risk factor
for cancer development and recurrence, awareness of obesity as a risk factor for cancer is
suboptimal and those who are obese often do not have heightened perception of risk [12, 23,
24]. In fact, the AICR report documented that only little more than half of respondents
(52%) correctly identified obesity as a risk factor for cancer [4]. However, the study only
assessed average risk of getting cancer as opposed to one’s personal risk based off of his or
her personal characteristics and behaviors. The research evaluating weight status and
personal cancer risk perceptions is extremely limited. This data is needed to develop
effective, theory-driven interventions to promote a healthy lifestyle before and after a cancer
diagnosis. To determine if absolute and relative risk perceptions of cancer vary in women by
weight status, data from the NCI’s Health Information National Trends Survey (HINTS 4,
Cycle 1) were analyzed [25, 26].

This study analyzed data from the HINTS 4 (Cycle 1), a nationally representative survey that
collected data on the American public’s need for, access to, and use of health-related
information and health-related behaviors, perceptions, and knowledge. HINTS 4 (Cycle 1)
recruited American adults aged 18 and older, between October 2011 and February 2012,
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using a self-administered mailed questionnaire. Additional details about the HINTS survey,
sampling framework, and study purposes have been published previously [27,28]. The
HINTS 4 (Cycle 1) sample consisted of 3,959 respondents and the final response rate was
36.7%. In this analysis, respondents that did not provide data on their age (n=68), absolute
cancer risk perceptions (n=120), relative cancer risk perceptions (n=130), family history of
cancer (n=322), and weight status (n=229) were excluded. Subjects with a BMI less than
18.5 kg/m? were excluded due to limited ability to make meaningful comparisons to the
other groups in the models (n=69). We also excluded respondents with a positive personal
history of cancer (n=563), as that would likely alter their risk perceptions. A total of 2,585
cases subjects were included in this analysis.

Main Independent Variable—Weight status was determined using the calculated BMI
determined from self-reported height and weight measures. We were able to categorize
subjects into three weight categories: healthy weight (BMI 18.5-24.9 kg/m?), overweight
(BMI 25.0-29.9 kg/m?), and obese (BM1=30 kg/m?).

Outcome Variables—Absolute risk perception was measured using one question: How
likely are you to get cancer in your lifetime? Relative risk perception was assessed using the
question: Compared to other people your age, how likely are you to get cancer in your
lifetime? Response options to both questions were a five point Likert scale, which ranged
from very unlikely to very likely.

Patient Characteristics

Socio-demogr aphics. Socio-demographic items included gender (male or female), age (18-
39, 40-49, 50-59, 60-69, and 70+), race/ethnicity (Non-Hispanic White, Non-Hispanic
Black and/or African American, Hispanic, and Other), educational attainment (less than high
school, high school/equivalent, some college, 4-year college+) and income (<$20,000,
$20,000-$49,999, $50,000-$99,999, >$100,000).

Medical History: Family history of cancer was assessed using one question: Have any of
your family members ever had cancer? Two cancer history groups (positive and negative
family history of cancer) were utilized to determine the association between family history
and cancer beliefs.

Behavioral Risk Factors: Smoking status was determined using two questions: Have you
smoked at least 100 cigarettes in your entire life and how often do you smoke cigarettes?
Subjects were defined as a smoker if they answered “yes” to the first question and either
“every day” or “some days” to the second question. Physical activity was assessed using two
questions: 1. In a typical week how many days do you do any physical activity or exercise of
at least moderate intensity, such as biking, walking, etc. and 2. How much time do you
spend doing the activities from the previous question (minutes and hours). Adherence to the
physical activity goal was defined, according to national physical activity recommendations,
as participating in at least 150 minutes per week of moderate intensity exercise [16].
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Statistical Analysis

Results

All data were weighted to yield nationally representative estimates by using final sample
weights and a set of jackknife replicate weights from the HINTS database. Means and
standard deviations (SDs) or frequencies were used to summarize socio-demographics,
weight, physical activity goal adherence, smoking status, and absolute and relative cancer
risk perceptions. Percentages summarized the level of perceived risk (absolute and relative),
among those who were a healthy weight versus overweight or obese. Proportional odds
logistic regression assessed the association of BMI status with perceived risk (absolute and
relative) of cancer. Additional logistic regression models examined family history as a
predictor of absolute and relative risk perceptions for cancer. Backward stepwise selection
identified control variables (i.e., race and age) that had statistically significant effects on the
outcome variables (perceived absolute and relative risk of cancer). Statistical significance
was assessed at an alpha of 0.05. The analysis was carried out in SAS® Version 9.3.

Our study sample consisted of 2,585 participants who satisfied the study inclusion criteria.
The mean reported age was 51.55 (+0.62) years and the mean BMI was 28.15 (+0.25)
kg/mZ2. The study demographics categorized by weight status are shown in Table 1. There
were significantly more females included in this study than males. There were also
significant gender differences between all three BMI categories, in particular between the
healthy and overweight groups. The healthy weight respondents were significantly younger
than the overweight respondents as well as the obese respondents. Non-Hispanic Black and
Hispanic groups were significantly more overweight and obese compared to the Non-
Hispanic White group. There were statistically significant differences in education levels
across all three BMI categories, most notable between the healthy and obese groups.
Compared to obese participants, healthy and overweight participants were more physically
active.

Absolute and relative risk perceptions of developing cancer differed significantly between
those with and without family history of cancer (Table 2). Participants with family history of
cancer were significantly more likely to have increased absolute (OR=4.30) and relative
(OR=3.82) risk perceptions of cancer and believe that they are more susceptible to cancer
compared to individuals without a family history of cancer.

Absolute and relative risk perceptions of developing cancer by weight status are shown in
Table 3. Absolute risk perception of cancer increased as weight increased yet was not
statistically different between weight groups. Relative risk perceptions of cancer also
trended upwards as weight increased and did vary by weight status with obese subjects
significantly more likely to state that they were likely/very likely to get cancer in their
lifetime compared to other people their age than healthy weight subjects (OR=1.51).

Absolute and relative risk perceptions are stratified by weight status and family history of
cancer in Figure 1. For both absolute and relative risk perceptions, subjects with a family
history of cancer were significantly more likely to have an increased risk perception across
all three BMI groups (p<.0001). Within subjects that had no family history of cancer, there
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were no significant differences in absolute or relative risk perception between BMI groups.
Within subjects that had a reported family history of cancer, obese subjects were more likely
to report an increased relative risk perception compared to healthy weight subjects (p=.
0081). In a multivariate model adjusted for age, gender, race and education, this association
remained significant (p=0.0310).

Discussion

Family history is a well-known risk factor for cancer; those who have a family history of
cancer are more likely to perceive their own personal risk as higher compared to those
without a family history of cancer [5, 12, 18, 19, 20, 21]. In our study, those with a family
history of cancer were 4.24 times more likely to have an increased absolute risk perception
and 3.78 times more likely to have an increased relative risk perception of getting cancer
compared to those without a positive family history. Kowalkowski et al. found similar results
in their analysis of the HINTS 2007 data; individuals with family history of cancer were
3.55 times more likely to worry about getting cancer and 8.81 times more likely to agree that
they will develop cancer in the future [18].

Our HINTS data showed a trend in increasing cancer risk perceptions with increased BMI.
However, we only demonstrated a significant difference in relative risk perception between
healthy and obese participants (p=.0027). Obese subjects were 13% more likely to have an
increased relative risk perception and stated that they were likely or very likely to get cancer
in their lifetime compared to other people their age, compared to those of a healthy weight.
This difference was also seen when the data was stratified by family history of cancer (p=.
0081); among subjects with a positive family history, obese subjects were 14% more likely
to have an increased relative risk perception of cancer and stated that they were likely or
very likely to get cancer in their lifetime compared to other people their age, compared to
healthy weight subjects. Educational interventions with an explanation of an individual’s
risk have been shown to reduce the gap between actual risk and perceived risk [29].
Improving accuracy of risk perception may lead to increased awareness of risk-reducing
behaviors.

In our study, absolute risk perceptions of developing cancer did not differ based on weight
status suggesting that those with a higher BMI did not understand the increased cancer risk
associated with excess weight. This lack of increased awareness is consistent with an AICR
report, which found that only 49% of female respondents and 56% of male respondents
noted that obesity is a cancer risk factor [4]. When stratified by family history, there was still
no significant difference in absolute risk perception between any of the weight categories.
Prior research has shown that those with a cancer history are more likely to believe that
cancer is caused by genetics alone and disagree with the idea that cancer is caused by a
person’s behaviors [16,30]. Therefore, it is especially important to educate overweight and
obese patients with and without a positive family history of cancer about their increased risk
of cancer and the lifestyle modifications required to reduce risk of cancer. Informing those
with an elevated risk of cancer that their risk can be lowered by altering behaviors that effect
their weight, including maintaining a healthy diet and an adequate level of physical activity,
may be impactful [29,31].
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Race, age, and smoking status were also found to be significant predictors of both absolute
and relative cancer risk perceptions. These variables are known to influence both cancer risk
and cancer risk perceptions [4,20,32]. When these potential confounders were included in a
multivarite model, there was still a significant difference in relative risk perception between
obese and healthy weight subjects. Surprisingly, there were no statistically significant
differences based on educational attainment even though the HINTS data showed significant
differences in weight status by education. While previous work has shown that those who
are less educated perceived themselves as at lower risk of developing cancer this association
was not seen in our study [30,31].

The HINTS survey is a nationally representative survey with a relatively large sample size.
Very few participants were excluded from our study. During analysis, the jackknife
procedure was utilized to ensure that the analyses were appropriately weighted. While there
are many potential confounders to perceived cancer risk, we were able to analyze the effect
of gender, age, race, income, and education. However, our study was limited by the
questions asked in the HINTS 4 (Cycle 1) survey. While the survey obtained information on
family history of cancer, the type of cancer was not recorded. The subject pool consisted of
significantly more subjects with a family history of cancer than national norms (71% in our
study versus <15% in other studies) indicating that future studies evaluating the association
between weight status and cancer risk perceptions should explore the role of family history
as a covariate further among subjects with a negative family history [6,11]. Additionally,
cancer risk perception data was collected on one’s risk of cancer in general so future studies
should assess risk perceptions by types of cancer. The HINTS sample was largely Non-
Hispanic White and highly educated (>high school). Research has shown that obesity rates
are higher among Non-Hispanic Black and Hispanic populations as well as those with lower
educational attainment. Further research is needed to better understand cancer risk
perceptions among more diverse groups.

Conclusion

Obesity is a major, modifiable risk factor for a multitude of cancers among both men and
women yet individuals are much less likely to identify obesity as a risk factor for cancer
compared to family history of cancer. Public health education programs are needed to
improve awareness of the impact of elevated weight on cancer risk. Health care providers
should view the patient encounter as an opportunity to emphasize the role of weight
management in cancer prevention, particularly among obese patients. Improved awareness
may stimulate behavioral modification necessary to reduce cancer risk.
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Relative Cancer Risk Perception By BMI
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Figure 1.

Note: * = significant difference at p=.0081.

J Cancer Educ. Author manuscript; available in PMC 2018 June 01.




Page 10

Silverman et al.

9e9e | ¥8 | 9e9e | v8 | LTlT €9 1€2 SH>
\x T200 GE80" * T000 eveT uoneanpy
682z | €0T | TT28 | 29T | oo0Ov | 08T 0St 000'00T $<
182 | 66T | ¢9'9¢ | 952 | T6E e 669 666'66$5-000'05$
v8've | SG¢ | 209¢ | ¥92 | 0T'62 €12 zel 666'67$-000'02$
09'9¢ | €8T | 092 | €9T | 080 ST 00§ 000'02$>
GL6T GS.T’ yove: 6175 aWodU| pjoyasnoH
8621 | 9z | 2962 | S§ | S¥9S 50T 98T J8yio
251€ | ¥OT | vo'ey | vvT | S8ve 28 oce oluedsiH
er'8y | G8T | 86'2€ | 92T | 6G°8T 1L z8€ >oeld HN
098z | ssv | es8'se | TG | TSSE 595 16T SHUM HN
, 1000> 0v90° , 1000°> , 8200° Adruyia/eoey
86'Lz | ¥6 | T0°9e | T2T | TO9E 121 9g€ +0L
L0€e | ot | 8oy | 012 | S8z et 661 69-09
89'¢e | ¥6T | 18°9¢ | 2Tz | 1562 0.1 9.5 65-0S
1T | 09T | 02'9¢ | 98T | 6v'ZE 99T 11§ 67-0F
002z | 2.t | ve1e | 66T | 9Ty | 992 19 6581
L reoo 996" ,. 6000 . L000’ aby
G5TE | ¥8Y | 9€'TE | T8F | 60°LE 695G veST alewad
0562 | 0T€ | oz'ev | vsv | T€L2 182 1501 alen
#8910 9680° 0502 #7700 13pus9
anfead anend aneAd anfead % _ u _ % _ u _ % _ u _ u
sallobere)d
a|qelren
85970 pue 1ybeM JBN0 85900 pue 85900 pue ybem N0
‘Ayrresy ussmipg WbBeM A0 Usampg Ayyesy usempg pue Ayieay usemieg 8900 wbemeno | wbem AyiesH | [rReAO

J Cancer Educ. Author manuscript; available in PMC 2018 June 01.

sn1e1s 1yBispn Ag pue [[_IBAQ :uonejndod Apnis Jo sonsLIsiorRyD
T 3|qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 11

'G0"0>d Te doualayIp JurdIUBIS =

x*

‘10042s YBIH = SH ‘dluedsiH-UON = HN 810N

Silverman et al.

€6'GC | ¥6T | 0T'8E | G682 | 96'GE 692 5173 ON
99'C¢ | 009 | 8€'SE | 099 | S6'TE 18G L€8T S3A
1T41% LESO T060° 8066° Joue) Jo A1oisiH AjiweS
96°0€ | 999 | 69 | 98L | ¥SCE 00 151¢ ON
€€'6C | LZT | ¥9'¥E€ | OST | €09€ 99T €ey SOA
0LLY ZeTe 6186 26.LE Jayows
8v'ce | LeL | TC'SE | 66L | 98TE €zl 6922 ON
8y’ LT | LS | ¢LTV | 9€T | 080F €eT 9ze SAA
, 1000> , 1000> L 1000° 1019’ 18N [209 ANANDY [edISAYd
T0%C | 19C | 6€°€€ | €9¢ | TTOV 9ey 180T +3316a( aba]0D
vy'ce | €G¢ | ¢9'6€ | 60€ | S6'LC 8T¢ 08. a9]100 aWoS/SH 1s0d
128 | €8T | C¢€¥E | 29T | 169C 12T CLy SH
anpend anend anpend anpend % u % u % u u
sallobere)
s|qelren
8590 pue B ReM Jono 8590 pue 8890 pue wbpeM oo
‘Auireay usemipg WBemIeno usempg Ayireay usemieg pue Ayifesy usomieg 900 wbemeAo | wbeMm AuiesH | [rBAO

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Cancer Educ. Author manuscript; available in PMC 2018 June 01.



Page 12

Silverman et al.

'G0"0>d 18 8ouBJIBYIp eI IUBIS=
*

910N
629 L6 90°¢ vT L0'S 11T LESTRESETN
9G/Z | 0TS | 2.8 6L | TTCC | 68S A
4 1000> ¢G'Sy | 918 | L6'0v | 162 | TCvy | LOTT JsyusN
ey'ST | 92¢ | 18'6¢ | 8¢¢ | 656T | ¥0S Anun
6T'S | ¥¢T | ¥¥#'8T | 9¢T 206 0S¢ Anun Aispn
awnayl| InoA ui 1aoued 186 01 NoA ale Ajay1 moy ‘abe InoA ajdoad Jayio 03 patedwo)
9e'9 | 1T | 8vz | §T | ves | o€t EX R VENY
70'SE | 865 | T6TT | G6 | G€'8C | €69 A
X vevy | 86L | 96°'T¥ | 90€ | 89°Ey | ¥OIT JaylieN
, 1000>
G9'8 | /8T | 8¥'SC | €6T | TSE€T | 08€ Ainun
oS | ger | or'eT | 62T | T€6 | PS¢ Ayiun Asep
awnay| INoA ul J1aoued 186 0] NoA ale AjaxI] MoH
anend _ % _ N _ % _ N _ % _ N
sdno b A103s1y Usamieg aous BJIa _ Ajure4 _ BUON _ _
Boue) Jo AIoSIH Ajiwe _ Ire A0

Author Manuscript

sn1e1s AlolsIH Jaoue) Ag Jaoue) Buidojanaq Jo suondadlad YSiy aAIRI3Y pue 81n|josqy

¢ dlqeL

Author Manuscript

Author Manuscript Author Manuscript

J Cancer Educ. Author manuscript; available in PMC 2018 June 01.



Page 13

Silverman et al.

"G0"0>d e 8ousIaIp JuedIUbIS =

*

910N
e’y 144 98'¢ 62 vL'9 1474 INE T RAYET
0S°0€ | ¢T¢ | 6¢°¢c¢ | 0TC | 1¢'ST | 29T A
L0°8E | €I€ | OL'L¥ | 9¢¥ | 08'Sy | 89€ JayisN
18T X L000 9voT’ X720 9061 | ev7 | 6eut | 2t | TrEe | est Asiiun
ve'L | G2 | 9r8 | 88 | vTOT | 28 Aun Assn
awnal| JnoA ui Jaoued 186 03 NoA ae Ajaxi|
moy ‘abe InoA ajdoad Jayio 03 pasedwio)
0c’L [4°] 88'C 1€ ¥6'G Ly LESTRESETN
T8'€E | OvC | 8T'6¢ | TSC | 6T°€C | ¢0C A
T0°L€ | 80€ | TO'SY | ¢T¥ | 0S'Ly | ¥8€ JaylieN
90L0° €T T 680T 0C'€T | 90T | 9S°€T | ¢vT | ¢L'€T | CET Anun
6.8 8L LE6 68 99'6 18 FSEXTITRWSETN
awna|
InoA ur 1aoued 136 01 NoA aJe Ajayi| moH
anfea d anfead anfend anfend _ % _ u _ % _ u _ % _ u _
85300 pue 35900 pue WBpM A0 pue 35900 pue 1YBPMBAO
wbemeno usesmpg Auiesy usempg Auiesy usampg ‘AY1reaH usamieg 8990 wbeMBAO AyyresH

Author Manuscript

snye1s 1ybispn Aqg Jaoue) Buidojanaq Jo suondadlad YSiy aAIRI3Y pue 81n|osqy

€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Cancer Educ. Author manuscript; available in PMC 2018 June 01.



	Introduction
	Methods
	Variables
	Main Independent Variable
	Outcome Variables
	Patient Characteristics
	Socio-demographics
	Medical History
	Behavioral Risk Factors


	Statistical Analysis

	Results
	Discussion
	Conclusion
	References
	Figure 1
	Table 1
	Table 2
	Table 3

