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Abstract
Background  Cancer risk perceptions and high health-related self-efficacy may impact health behaviors and reduce risk 
of developing obesity-related cancers. The purpose of this study was to examine whether there are differences in associa-
tions among cancer risk perceptions, health-related self-efficacy, and health behaviors between people with healthy weight 
(PwHW) and people with overweight or obesity (PwO/O), and whether these associations vary by race and ethnicity.
Method  Data from the Health Information National Trends Survey (HINTS) 5 Cycles 2 and 3 were used. Data from 6944 
adults were analyzed using multivariate logistic regression to assess associations among study variables.
Results  PwO/O who believed there are too many cancer prevention recommendations had lower log odds of meeting guide-
lines for strength training (β − 0.28; CI − 0.53 to − 0.04; p < 0.05) compared to PwHW. PwO/O who believed that obesity 
influences cancer risk were associated with low sedentary behavior (β 0.29; CI 0.05–0.54; p < 0.05) compared to PwHW. 
NHB PwO/O who held fatalistic beliefs and reported high self-efficacy ordered less food (e.g., fewer food items, foods with 
less calories, or smaller food sizes) compared to NHB Pw/HW (p < 0.05).
Conclusion  Health behavior differences in PwHW and PwO/O may be associated with differences in cancer risk beliefs 
and health-related self-efficacy. Findings support the need for further research considering BMI and race and ethnicity in 
obesity-related cancer prevention and control.
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Introduction

Excess body weight, a preventable risk factor for serious 
diseases including type II diabetes, cardiovascular dis-
ease, and cancer, has significantly increased in the past 
two decades [1]. It is also an important factor in mortal-
ity, attributing to 15–20% of all cancer deaths in the USA 
[2]. The chronic disease burden related to adiposity can be 
mitigated by increasing the prevalence of health-promoting 

behaviors, physical activity, and nutrition. Recent studies 
have indicated that meeting physical activity guidelines is 
associated with decreased cancer incidence and mortality. 
The 2018 World Cancer Research Fund/American Insti-
tute for Cancer Research (WCRF/AICR) and 2018 Physi-
cal Activity Guidelines for Americans (PAGA) Committee 
reports concluded that there is evidence of reduced cancer 
risk with increased physical activity and increased risk 
with high levels of sedentary time, respectively [3]. There 
is also an inordinate amount of evidence that associates 
nutrition with cancer risk. Awareness of nutritional recom-
mendations, such as dietary fiber intake and red and pro-
cessed meat consumption, could reduce the risk of specific 
cancers by up to 30% [4, 5].

How individuals perceive their risk for developing can-
cer is a crucial variable when engaging in health promotion 
efforts intended to reduce the risk of developing obesity-
related cancers. Several decision-making models allude to 
the importance of psychological factors enabling engage-
ment in health-promoting behaviors [6, 7]. For example, 

 *	 Adaora Ezeani 
	 ezeaniay@nih.gov

1	 National Cancer Institute, Rockville, MD 20850, USA
2	 Department of Public Health Sciences, College of Health 

and Human Services, The University of North Carolina 
at Charlotte, Charlotte, USA

3	 National Institute on Minority Health and Health Disparities, 
Bethesda, MD 20982, USA

http://crossmark.crossref.org/dialog/?doi=10.1007/s12529-023-10225-7&domain=pdf
http://orcid.org/0000-0002-1395-7894


	 International Journal of Behavioral Medicine

1 3

cancer fatalism, or the belief that cancer diagnosis is prede-
termined or inevitable, is adversely associated with cancer 
risk-modifying behaviors, while self-efficacy, or confidence 
in one’s ability to care for their health, has been positively 
associated with health-promoting behaviors such as physi-
cal activity and healthy eating [8]. However, few studies 
have explored how weight status may influence individual’s 
perceptions of cancer risk, which can affect commitment to 
healthy eating and physical activity. Individuals at higher 
weight may have complex beliefs, such as internalized 
stigma, that may affect cancer risk and health behaviors. 
Furthermore, it is important to understand the relationship 
between cancer risk perceptions, health-related self-efficacy, 
and health behaviors by body mass index (BMI) status and 
differences between racial and ethnic groups. Disparities 
in the prevalence of obesity exists across racial and ethnic 
groups influenced by social determinants of health, includ-
ing accessibility to healthy foods and availability of time and 
safe spaces for physical activity, creating barriers that impact 
the ability to maintain a healthy weight [7, 10].

Examining how these psychological determinants influ-
ence obesity-related health behaviors and how they differ by 
BMI status, race, and ethnicity will better inform obesity-
related cancer prevention and control programs [9]. There-
fore, this study aims to examine differences in associations 
between cancer risk perception, health-related self-efficacy, 
and health behaviors by BMI status (PwO/O versus PwHW). 
In addition, these associations will be assessed by race and 
ethnicity to explore whether differences in these relation-
ships may contribute to disparities in risk of obesity.

Method

Study Population and Design

This study analyzed data from the Health Information 
National Trends Survey (HINTS) 5 Cycles 2 and 3, a 
nationally representative survey of US adults that regu-
larly collects data about the public’s knowledge of, atti-
tudes towards, and use of cancer- and health-related infor-
mation [10]. The dataset consisted of 8773 participants, 
adults 20 years and older, recruited between January and 
May 2018 and January and May 2019. Only biologically 
plausible heights and weights were included in the analyses 
(> 70 lb and < 700 lb; > 46 in. and < 84 in.) (n = 5) [11]. Par-
ticipants were excluded if they had a prior cancer diagnosis 
(n = 1377) or a BMI lower than 18.5 (lbs/in.2) (n = 109), 
resulting in a total of 6944 participants. All study vari-
ables were cognitively tested before study implementation 
to ensure participants were able to understand and com-
plete the instruments [10]. Ethical approval and participant 

consent was not required as this study involved the use of 
publicly available de-identified data.

Descriptive Variables

Sociodemographic variables measured included self-
reported gender (man or woman), age (18–49, 50–69, and 
70 +), race and ethnicity (non-Hispanic White [NHW], non-
Hispanic Black [NHB], and Hispanic/Latino), educational 
attainment, (high school or less, some college, and college 
graduate), annual household income (less than $34,999, 
$35,000–$74,999, and $75,000 +), marital status (married/
living with partner, divorced/widow/separated/and single), 
general health status (excellent/very good, good, and fair/
poor), and family history of cancer. Self-reported height and 
weight were used to calculate BMI (lbs/in.2). Participant’s 
BMI was then categorized into healthy weight (PwHW) 
(18.5–24.9 lbs/in.2) or overweight/obese (PwO/O) (> 25.0 
lbs/in.2) to form comparison groups.

Cancer Risk Perceptions and Health‑Related 
Self‑Efficacy

Cancer Risk Perceptions

To assess cancer fatalistic beliefs, participants were asked 
their level of agreement on a 4-point Likert scale on the 
following HINTS survey items: (1) “It seems like every-
thing causes cancer,” (“everything causes cancer”) (2) 
“There is not much you can do to lower your chances of get-
ting cancer,” (“prevention is not possible”) and (3) “There 
are so many different recommendations about preventing 
cancer” (“too many recommendations”). Responses were 
dichotomized into “agree” (“strongly agree” and “somewhat 
agree”) and “disagree” (“strongly disagree” and “somewhat 
disagree”). The three items measure distinct dimensions of 
cancer fatalistic beliefs, which are known to show predictive 
capability for cancer preventive health behaviors. They were 
analyzed separately due to low positive correlations (r1, 2 = 0
.21, r1,3 = 0.27, r2,3 = 0.27; all p < 0.001). Cancer risk beliefs 
related to obesity were assessed with the item: “How much 
can obesity influence whether or not a person will develop 
cancer?” (“obesity influences cancer”). Responses were 
dichotomized into “a lot or a little” (“a lot,” and “a little”) 
and “not at all” (“not at all,” and “don’t know”). These items 
were pretested with cognitive interviews and included in a 
national pilot test to ensure content validity [10].

Health‑Related Self‑Efficacy

Health-related self-efficacy was measured by a survey item 
asking participants to rate their confidence in their ability 
to care for their health (“Overall, how confident are you 
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about your ability to take good care of your health?”). Five-
point Likert responses were categorized into “confident” 
(“completely confident”, “very confident”, and “somewhat 
confident”) and “not confident” (“a little confident” and “not 
confident at all”).

Health Behaviors

Physical Activity

Participants responded to the following physical activ-
ity–related items: “How many days do you do any physical 
activity or exercise of at least moderate intensity, such as 
brisk walking, bicycling at a regular pace, swimming at a 
regular pace, and heavy gardening?” and “On the days that 
you do any physical activity or exercise of at least moderate 
intensity, how long are you typically doing these activities?” 
Responses were used to calculate weekly minutes of moder-
ate physical activity; then results were dichotomized into 
“ ≥ 150 min per week” or “ < 150 min per week” based on 
adult physical activity recommendations per US Department 
of Health and Human Services guidelines [12]. Strength 
training was measured using the following item: “How many 
days do you do leisure-time physical activities specifically 
designed to strengthen your muscles such as lifting weights 
or circuit training (do not include cardio exercises such as 
walking, biking, or swimming)?”. Responses were dichoto-
mized into “ ≥ 2 days per week” or “ < 2 days per week,” 
according to resistance training recommendations for adults 
based on US Department of Health and Human Services 
guidelines [12].

Sedentary Behavior

Sedentary behavior was assessed using the following item: 
“During the past 7 days, how much time did you spend 
sitting on a typical day at home or at work”. Responses 
were dichotomized into “ ≥ 6 h per day” or “ < 6 h per 
day.” Responses were dichotomized according to previous 
research identifying 6 h spent being sedentary as elevating 
the risk for adverse health outcomes [13, 14].

Food Ordering Behavior

After responding “yes” to the survey item, “Thinking about 
the last time you ordered food in a fast food or sit-down res-
taurant, did you notice calorie information listed next to the 
food on the menu or menu board?,” participants were asked 
the following survey items to measure food ordering behav-
ior: “How did the calorie information change what you were 
thinking of ordering?” Participants answered “yes” or “no” 
to the following: “I ordered something with fewer calories”, 
“I ordered something with more calories”, “I ordered fewer 

items”, “I ordered more items”, “I ordered smaller sizes”, 
and “I ordered something in larger sizes”. To better capture 
food behavior, responses were operationalized as five dis-
tinct categories based on previous research by Rising et al. 
[15]: (1) No difference in food ordering behavior (“no” to all 
six response options, (2) Ordering less in one way (“yes” to 
“fewer items,”  “fewer calories,” or  “smaller sizes”  and 
“no” to “more items,” “more calories” and “larger sizes”), 
(3) Ordering less in two or more ways (“yes” to “fewer items” 
and “fewer calories” or “fewer items” and “smaller sizes,” 
or “fewer calories” and “smaller sizes” and “no” to “more 
items,” “more calories,” and “larger sizes”), (4) Ordering 
less and ordering more (“yes” to “fewer items,” “fewer calo-
ries,” or “smaller sizes” and “yes” to “more items,” “more 
calories” or “larger sizes”), and (5) Ordering more and 
not ordering less (“yes”  to  “more items,”  “more calo-
ries” or “larger sizes” and “no” to “fewer items,” “fewer 
calories,” or “smaller sizes”). These measures were only 
available to respondents who reported noticing menu  
calorie information.

Statistical Analysis

Descriptive statistics and chi-square tests of independence 
were performed to compare sample characteristics by BMI 
group. Binomial logistic regression was used to examine 
associations between independent variables, cancer risk per-
ceptions, and health-related self-efficacy, with dependent 
variables, physical activity, sedentary behavior, and strength 
training, comparing PwO/O with PwHW. Then, multinomial 
logistic regression analysis examined associations between 
independent variables and food ordering behavior, with no 
difference in food ordering behavior category as reference. 
Regression models were adjusted for gender, age, race and 
ethnicity, educational attainment, income, marital status, and 
general health status. Subsequently, data were stratified and 
analyses were conducted to examine whether patterns dif-
fered by racial and ethnic groups. Analyses were completed 
using Stata/SE (version 17.0), applying survey replicate 
weights and variance estimation methods to ensure valid 
population-level inferences [16, 17]. All analyses employed 
a two-sided p-value < 0.05.

Results

The sociodemographic characteristics of participants are 
presented in Table 1. The total sample in current analyses 
included data from 6944 participants, of which approxi-
mately 30% reported a healthy BMI status, 50% were men, 
69% were NHW, 40% reported completing some college 
education, and 40.5% had an annual household income 
greater than $75,000. The age group most represented in 
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the current sample was 20–49 (51.5%). More than half 
of the participants were married/living with a partner 
(55.2%) and self-reported excellent/very good health 
(51%). Women accounted for 55% of the PwHW and men 
accounted for 52.2% of PwO/O (p = 0.002). The young-
est age group, 20–49 years old, accounted for 57.8% of 
PwHW and 48.9% of PwO/O (p < 0.001). Participants 
who attained a college degree accounted for 40.4% of the 
PwHW and those with some college education accounted 
for 41.8% of PwO/O (p < 0.001). Participants with income 
greater than $75,000 (44.9%) and self-reported excellent/
very good health (68.4%) had a higher representation of 
PwHW compared to PwO/O (p = 0.02; p < 0.001).

Associations of Cancer Risk Beliefs and Health‑ 
Related Self‑Efficacy with Health Behaviors

Table 2 presents results from multivariate logistic regression 
analyses assessing the main effects of cancer risk percep-
tions and health-related self-efficacy on health behaviors. 
PwO/O who believed there are “too many recommenda-
tions” about cancer prevention had lower log odds of report-
ing participation in recommended strength training guide-
lines (β − 0.28; CI − 0.53 to − 0.04) compared to PwHW. 
PwO/O who agreed that “obesity influences cancer” had 
lower log odds of reporting low sedentary behavior (β 0.29; 
CI 0.05–0.54) compared to PwHW. In addition, PwO/O who 

Table 1   Sociodemographic 
characteristics (%)a of 
participants by healthy and 
overweight/obese BMIb

a Weighted percentages
b BMI, body mass index
* p < 0.05; **p < 0.01; ***p < 0.001

Variables Healthy BMI
(n = 2098)

Overweight/obese 
BMI
(n = 4846)

Total sample
(n = 6944)

Gender**

  Male 45.0 52.2 50.0
  Female 55.0 47.8 50.0

Age (years)***

  20–49 57.8 48.9 51.5
  50–64 25.0 34.5 31.6
  65 +  17.3 16.6 16.8

Race and ethnicity***

  Non-Hispanic White 76.3 66.61 69.0
  Non-Hispanic Black 8.24 14.5 12.7
  Hispanic/Latino 15.4 19.4 18.3

Education***

  High school or less 23.5 32.7 29.9
  Some college 36.1 41.8 40.0
  College graduate 40.4 25.6 30.1

Annual household income*

  Less than $34,999 28.0 29.1 28.8
  $35,000–$74,999 27.1 32.2 30.7
  $75,000 +  44.9 38.7 40.5

Marital status
  Married/living with partner 52.3 56.4 55.2
  Divorced/widowed/separated 14.5 15.1 14.9
  Single 33.1 28.5 29.9

General health status***

  Excellent/very good 68.4 43.5 51.0
  Good 23.6 39.3 34.6
  Fair/poor 8.0 17.1 14.4

Family history of cancer
  Yes 74.4 75.2 74.9
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agreed that “everything causes cancer”, “obesity influences 
cancer”, and were confident in their ability to take care of 
their health had higher log odds of noticing calorie informa-
tion on menus compared to PwHW (Table 3).

Associations Between Cancer Risk Beliefs, 
and Health‑Related Self‑Efficacy and Health 
Behaviors by Race and Ethnicity

NHW PwO/O who believe there are “too many recommen-
dations” had lower log odds of participating in more than 
150 min of moderate exercise per week (β − 0.35, CI − 0.70 
to 0.00) (Tables 4 and 5). No statistically significant findings 
for physical activity and sedentary behavior were present 
among NHB (Tables 6 and 7) and Hispanic/Latino groups 
(Tables 8 and 9).

Regarding food ordering behavior, NHW PwO/O who 
agreed that “everything causes cancer”, “obesity influences 
cancer risk”, and reported high self-efficacy had higher log 
odds of noticing calorie information on menus compared to 

NHW PwHW (βeverything 0.37, CI 0.04–0.71; βinfluence 0.39, CI 
0.09–0.69; βself-efficacy 0.37, CI 0.08–0.66). Of those who were 
aware of calorie information on menus, NHW PwO/O who 
believe “prevention is not possible” were more likely to order 
fewer food items (β 0.82, CI 0.01–1.63) compared to NHW 
PwHW (Table 5). For NHB, PwO/O who believed “everything 
causes cancer” and “too many recommendations” had higher 
log odds of ordering less food in one way (e.g., fewer food 
items, foods with less calories, or smaller food sizes), and those 
whose who believed “prevention not possible” had higher log 
odds of ordering less in 2 or more ways, compared to NHB 
PwHW (Table 7). In addition, NHB PwO/O who agreed 
“obesity influences cancer” had higher log odds of ordering 
less in two ways or more (β 1.59, CI 0.13–3.06) compared to 
NHB Pw/HW. NHB PwO/O who reported high self-efficacy 
had higher log odds of ordering less in one way (β 1.82, CI 
0.64–3.00) or two ways or more (β 1.39, CI 0.15–2.63) com-
pared to NHB Pw/HW. There were no significant associations 
for Hispanic/Latinos related to cancer-related perceptions and 
health-related self-efficacy with food ordering behavior.

Table 2   Associations (β) 
between cancer risk perceptions 
and health-related self-
efficacy with physical activity 
recommendations among 
PwO/O compared to PwHW

Adjusted by gender, age, race and ethnicity, education, income, marital status, and general health status
* p < 0.05; **p < 0.01; ***p < 0.001

Strength training Low sedentary activity Moderate exercise

Everything causes cancer  − 0.15
[− 0.42,0.12]

0.12
[− 0.14,0.39]

 − 0.25
[− 0.53,0.04]

Prevention is not possible  − 0.08
[− 0.53,0.37]

0.19
[− 0.27,0.65]

 − 0.29
[− 0.82,0.23]

Too many recommendations  − 0.28*

[− 0.53, − 0.04]
0.11
[− 0.17,0.40]

 − 0.26
[− 0.55,0.03]

Obesity influences cancer risk  − 0.22
[− 0.48,0.04]

0.29*

[0.05,0.54]
 − 0.06
[− 0.34,0.21]

Own ability to take care of health  − 0.18
[− 0.40,0.03]

0.14
[− 0.09,0.37]

 − 0.16
[− 0.41,0.08]

Table 3   Associations (β) between cancer risk perceptions and health-related self-efficacy with food ordering behavior among PwO/O compared 
to PwHW

Adjusted by gender, age, race and ethnicity, education, income, marital status, and general health status
a Fewer food items, foods with less calories, or smaller food sizes
* p < 0.05; **p < 0.01; ***p < 0.001

No difference Order less in one waya Order less in ≥ 2 ways Order less/order more Order more only

Everything causes cancer Ref. 0.29
[− 0.26,0.85]

0.20
[− 0.34,0.74]

0.29
[− 0.85,1.44]

 − 0.02
[− 1.07,1.03]

Prevention is not possible Ref. 0.40
[− 0.45,1.26]

0.76
[− 0.01,1.53]

1.89
[− 0.15,3.93]

0.64
[− 1.26,2.54]

Too many recommendations Ref. 0.01
[− 0.46,0.48]

 − 0.03
[− 0.49,0.42]

 − 0.09
[− 1.53,1.34]

 − 0.16
[− 1.21,0.90]

Obesity influences cancer risk Ref. 0.27
[− 0.26,0.80]

0.28
[− 0.21,0.77]

 − 0.73
[− 1.82,0.36]

 − 0.04
[− 1.13,1.06]

Own ability to take care of health Ref. 0.07
[− 0.36,0.51]

0.13
[− 0.30,0.57]

 − 0.04
[− 1.28,1.20]

 − 0.04
[− 1.04,0.96]
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Discussion

This study aimed to explore differences in associations 
between cancer risk perceptions, health-related self-efficacy, 
and health behaviors among US PwO/O compared to PwHW. 
Overall, PwO/O who hold these cancer risk perceptions 

demonstrate a decreased association with physical activity 
but increased association with low sedentary behavior. How-
ever, statistical significance was apparent only in PwO/O who 
agreed there were “too many recommendations” about pre-
venting cancer and decreased participation in strength train-
ing. Also, PwO/O who agreed “obesity influences cancer” 

Table 4   Associations (β) 
between cancer risk perceptions 
and health-related self-
efficacy with physical activity 
recommendations among NHW 
PwO/O compared to NHW 
PwHW

Adjusted by gender, age, race and ethnicity, education, income, marital status, and general health status
* p < 0.05; **p < 0.01; ***p < 0.001

Strength training Low sedentary activity Moderate exercise

Everything causes cancer  − 0.23
[− 0.56,0.10]

0.14
[− 0.19,0.47]

 − 0.30
[− 0.65,0.05]

Prevention is not possible  − 0.02
[− 0.63,0.59]

0.43
[− 0.16,1.01]

 − 0.26
[− 0.92,0.41]

Too many recommendations  − 0.30
[− 0.61,0.01]

0.13
[− 0.22,0.49]

 − 0.35*

[− 0.70, − 0.00]
Obesity influences cancer risk  − 0.22

[− 0.51,0.06]
0.25
[− 0.05,0.55]

 − 0.08
[− 0.42,0.25]

Own ability to take care of health  − 0.23
[− 0.48,0.03]

0.14
[− 0.15,0.43]

 − 0.21
[− 0.50,0.09]

Table 5   Associations (β) between cancer risk perceptions and health-related self-efficacy with food ordering behavior among NHW PwO/O 
compared to NHW PwHW

Adjusted by gender, age, race and ethnicity, education, income, marital status, and general health status
a Fewer food items, foods with less calories, or smaller food sizes
* p < 0.05; **p < 0.01; ***p < 0.001

No difference Order less in one waya Order less in ≥ 2 ways Order less/order more Order more only

Everything causes cancer Ref 0.19
[− 0.44,0.82]

0.19
[− 0.38,0.77]

0.84
[− 1.29,2.96]

 − 0.25
[− 1.70,1.20]

Prevention is not possible Ref 0.39
[− 0.44,1.23]

0.82*

[0.01,1.63]
2.87
[− 0.49,6.24]

 − 0.47
[− 3.11,2.17]

Too many recommendations Ref 0.00
[− 0.52,0.52]

0.02
[− 0.46,0.49]

0.45
[− 1.66,2.57]

 − 0.76
[− 2.29,0.77]

Obesity influence cancer risk Ref 0.34
[− 0.22,0.90]

0.27
[− 0.24,0.79]

 − 0.80
[− 2.10,0.51]

 − 0.19
[− 1.75,1.36]

Own ability to take care of health Ref 0.08
[− 0.39,0.55]

0.15
[− 0.32,0.62]

0.18
[− 1.62,1.98]

 − 0.71
[− 2.03,0.61]

Table 6   Associations (β) 
between cancer risk perceptions 
and health-related self-
efficacy with physical activity 
recommendations among NHB 
PwO/O compared to NHB 
PwHW

Adjusted by gender, age, race and ethnicity, education, income, marital status, and general health status
* p < 0.05; **p < 0.01; ***p < 0.001

Strength training Low sedentary activity Moderate exercise

Everything causes cancer 0.58
[− 0.20,1.37]

 − 0.28
[− 1.14,0.58]

 − 0.12
[− 0.92,0.68]

Prevention is not possible 0.40
[− 0.58,1.39]

 − 0.79
[− 1.90,0.31]

0.15
[− 0.98,1.29]

Too many recommendations 0.48
[− 0.32,1.27]

 − 0.40
[− 1.16,0.36]

0.15
[− 0.68,0.98]

Obesity influences cancer risk 0.03
[− 0.76,0.82]

0.02
[− 0.85,0.90]

 − 0.27
[− 1.04,0.50]

Own ability to take care of health 0.38
[− 0.34,1.09]

 − 0.18
[− 0.85,0.48]

0.45
[− 0.23,1.12]
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had low sedentary behavior compared to their PwHW coun-
terparts. These results suggest that PwO/O who hold fatalistic 
cancer prevention beliefs may be less engaged in adopting 
exercise or physical activity maintain or improve their health. 
Similar to previous studies, PwO/O who agreed with fatalistic 

beliefs were less likely than PwHW to cite exercise as a can-
cer preventive behavior [18, 19]. Most may opt to adopt other 
behaviors, such as reducing sedentary activity.

In contrast, high health-related self-efficacy negatively 
influenced weight-management related health behaviors 

Table 7   Associations (β) between cancer risk perceptions and health-related self-efficacy with food ordering behavior among NHB PwO/O com-
pared to NHB PwHW

* p < 0.05; **p < 0.01; ***p < 0.001

No difference Order less in one waya Order less in ≥ 2 ways Order less/order more Order more only

Everything causes cancer Ref 2.77**

[0.99,4.54]
1.68
[− 0.04,3.40]

0.57
[− 1.94,3.08]

0.79
[− 2.25,3.83]

Prevention is not possible Ref 1.10
[− 1.19,3.39]

2.72*

[0.64,4.81]
0.58
[− 1.87,3.03]

 − 2.21
[− 4.65,0.23]

Too many recommendations Ref 2.15**

[0.72,3.59]
1.54
[− 0.02,3.09]

0.48
[− 1.66,2.62]

0.65
[− 2.11,3.42]

Obesity influences cancer risk Ref 1.43
[− 0.30,3.17]

1.59*

[0.13,3.06]
 − 0.92
[− 2.45,0.62]

 − 0.32
[− 2.12,1.48]

Own ability to take care of health Ref 1.82**

[0.64,3.00]
1.39*

[0.15,2.63]
0.91
[− 1.24,3.06]

0.95
[− 1.19,3.10]

Table 8   Associations (β) 
between cancer risk perceptions 
and health-related self-
efficacy with physical activity 
recommendations among 
Hispanic PwO/O compared to 
Hispanic/Latino PwHW

Adjusted by gender, age, race and ethnicity, education, income, marital status, and general health status
* p < 0.05; **p < 0.01; ***p < 0.001

Strength training Low sedentary activity Moderate exercise

Everything causes cancer 0.07
[− 0.48,0.62]

 − 0.01
[− 0.62,0.60]

0.27
[− 0.46,1.00]

Prevention is not possible 0.26
[− 0.61,1.14]

 − 0.45
[− 1.26,0.36]

 − 0.33
[− 1.28,0.61]

Too many recommendations  − 0.36
[− 0.91,0.18]

0.11
[− 0.50,0.73]

 − 0.04
[− 0.75,0.68]

Obesity influences cancer risk  − 0.18
[− 0.74,0.39]

0.25
[− 0.42,0.93]

0.36
[− 0.33,1.05]

Own ability to take care of health  − 0.22
[− 0.69,0.25]

 − 0.01
[− 0.53,0.51]

 − 0.05
[− 0.64,0.54]

Table 9   Associations (β) between cancer risk perceptions and health-related self-efficacy with food ordering behavior among Hispanic/Latino 
PwO/O compared to Hispanic/Latino PwHW

Adjusted by gender, age, race and ethnicity, education, income, marital status, and general health status
a Fewer food items, foods with less calories, or smaller food sizes
* p < 0.05; **p < 0.01; ***p < 0.001

No difference Order less in one waya Order less in ≥ 2 ways Order less/order more Order more only

Everything causes cancer Ref 1.72
[− 0.50,3.94]

0.15
[− 1.10,1.40]

 − 0.63
[− 3.08,1.81]

1.06
[− 1.69,3.80]

Prevention is not possible Ref 1.54
[− 1.26,4.34]

0.74
[− 0.88,2.35]

 − 0.27
[− 3.39,2.86]

17.67
[− 1.32,36.65]

Too many recommendations Ref 0.40
[− 1.81,2.62]

 − 0.51
[− 1.94,0.92]

 − 1.38
[− 4.28,1.52]

1.01
[− 2.04,4.07]

Obesity influence cancer risk Ref 0.13
[− 1.63,1.88]

 − 0.37
[− 1.92,1.19]

0.12
[− 2.61,2.86]

0.13
[− 2.62,2.88]

Own ability to take care of health Ref 0.29
[− 1.16,1.75]

 − 0.02
[− 1.07,1.02]

0.18
[− 2.44,2.80]

1.04
[− 1.52,3.61]
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across BMI status [19, 20]. Self-efficacy has been known 
to be a major motivating factor in developing intentions to 
exercise and maintain the practice for an extended period of 
time [21–23]. Conflicting results may be attributed to the ten-
dency of PwO/O to overestimate their self-efficacy regard-
ing exercise, likely due to insufficient knowledge of the self-
regulatory demands of physical activity [23, 24]. Although 
unable to meet physical activity recommendations, PwO/O 
with high self-efficacy may participate in light or irregular 
physical activity [24]. Greater emphasis should be placed on 
improving public awareness and understanding of the asso-
ciations among obesity, cancer, and the importance of both 
eating behaviors and adequate physical activity, such that, 
even in the presence of conflicting or strong beliefs on these 
topics (i.e., “cancer prevention is not possible”), there is an 
impetus to reduce cancer risk by adopting healthy behaviors.

Significant racial and ethnic disparities in the prevalence 
of obesity [25] warrant stratifying analyses to develop a 
better understanding as to whether these group-based dif-
ferences in the associations among cancer risk perceptions, 
health-related self-efficacy, and health behaviors contribute 
to these disparities. Among NHW, PwO/O who agreed can-
cer “prevention is not possible” demonstrated higher odds 
of ordering less food (e.g., fewer food items, foods with less 
calories, or smaller food sizes) compared to PwHw. NHW 
with obesity were more conscientious of calorie informa-
tion and practice healthier eating habits, and despite their 
fatalistic belief, NHW PwO/O made a deliberate effort to 
manage weight through dietary intake [26]. Greater signifi-
cance between cancer risk perceptions, self-efficacy, and 
food ordering behavior was found among NHB. Compared 
to NHB PwHW, NHB PwO/O, who held cancer fatalistic 
beliefs, agreed “obesity influences cancer,” and reported 
high self-efficacy had healthy food ordering behavior, such 
as ordering smaller food sizes, fewer items, and/or foods 
with less calories. Despite the pessimistic view about cancer 
prevention, dietary modification remains a significant and 
prevailing preventive health behavior, particularly among 
NHB PwO/O. For some PwO/O, there are significant barri-
ers to regular exercise, such as lack of time and motivation, 
poor body image, poor confidence, and lack of immediate 
rewards [27]. Therefore, when making lifestyle changes to 
manage weight, this population may find it more feasible 
modifying food ordering behavior than increasing physical 
activity compared to participants with PwHW when mak-
ing lifestyle changes to manage weight, as these changes 
require less time, energy, and resource commitment. In 
addition, there are lower rates of physical activity among 
racial and ethnic minority populations [28], and it may be 
easier to restrict calories with small adjustments in portion 
sizes, fewer items, or purchasing an item with fewer calories 
than participating in regular physical activity. Also, envi-
ronmental and cultural context may play a large role in the 

strong preference for healthy eating present among NHB 
PwO/O compared to exercise. Social determinants of health 
beyond individual-level influences are more likely to impact 
NHB, limiting their lifestyle choices, which may be reflected 
in the limited health behavior outcomes observed in this 
study. In general, NHBs are disproportionately susceptible 
to social determinants of health, such as increased exposure 
to poor quality, decreased affordability of healthy foods, low 
access to safe spaces for physical activity, and less time and 
resources for physical activity engagement [27, 29].

Despite the added challenges among NHB, our findings 
suggest the importance of informing populations that expe-
rience obesity and how to navigate complex barriers and 
importance of increased physical activity, reduced sedentary 
behavior, and a healthy diet. Counseling with profession-
als, such as physicians or trusted community health educa-
tors, may help influence health beliefs and health behav-
iors among PwO/O. However, these intervention strategies 
and resources should be made widely available to create 
awareness and improve health behaviors to prevent obesity. 
It is also necessary to develop and implement multi-level 
interventions based on contextual factors, policy changes, 
community investment programs, and incorporate social 
support to increase the likelihood of long-term behavioral 
changes in these under-resourced populations. For exam-
ple, policy changes mandating the inclusion of nutritional 
facts on food labels accompanied with information regard-
ing the link between obesity and cancer can inform health 
beliefs and the adoption of healthy behaviors. Without these 
multi-level supports, the responsibility for health is dispro-
portionately placed on these marginalized individuals, for 
whom structural racism has contributed to further disparities 
largely influenced by social conditions and limited options 
for healthy living rather than personal choice [30].

Limitations

The current study was mostly male, NHW, and of higher 
socioeconomic status, which is not representative of all 
segments of the US population. However analyses examin-
ing differences by racial and ethnic subgroups can inform 
future research that focused on improving health in these 
populations. Additionally, several variables that may influ-
ence engagement in healthy lifestyle patterns, including 
aspects of the social determinants of health, such as food 
insecurity, and dietary information, such as weight manage-
ment or 24-h diet recalls, are not available in the datasets 
to fully ascertain overall dietary patterns and predictors of 
food ordering behavior. Regarding cancer risk perception 
variables, possible unmeasured confounders include faith 
and religion. The self-efficacy measure was derived from a 
single survey item and may not be robust to impact specific 
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health self-management tasks. In addition, responses to 
the self-efficacy question may be influenced by recall and 
social desirability bias. However, other studies have used 
this measure of self-efficacy and found good correlation 
with positive health behaviors [31–33]. The cross-sectional 
design of this study also limits the ability to define the 
temporal sequence of these associations, particularly how 
the interplay of BMI status, cancer risk perceptions, and 
health-related self-efficacy influence health behaviors that 
impact cancer risk. Additionally, potential recall bias from 
self-reported responses such as height and weight may over-
estimate or underestimate BMI status. However, the robust 
sample size may help to address this source of potential 
error. This study has several strengths, including the use 
of a large weighted sample that is representative of and 
generalizable to the US population, and is a resource for 
future studies focused on psychological factors and obesity-
related behaviors.

Conclusion

Cancer risk beliefs, health-related self-efficacy, and BMI 
status are hypothesized as important and understudied con-
tributors to health behaviors related to cancer risk. Thus, 
they are important when developing cancer prevention and 
intervention programs. This study highlighted differences 
in cancer risk beliefs and health-related self-efficacy among 
individuals by BMI status (PwHW versus PwO/O) on health 
behaviors in a healthy sample of adults. Associations among 
cancer risk beliefs, health-related self-efficacy, and health 
behaviors with a consideration of how BMI status and race 
and ethnicity influence these relationships require further 
research. The inclusion of higher-level social determinants 
of health will help to inform development of interventions 
among minoritized sub-groups that struggle to adopt healthy 
lifestyle behaviors. Future prevention and intervention strat-
egies should pay special attention to the beliefs and psy-
chological processes that impact health behaviors among 
PwO/O as well as racial and ethnic groups, for example, 
identifying possible causal relationships or latent con-
structs between each cancer risk perception, health-related 
self-efficacy, and sociodemographic variables across BMI 
categories. In addition, exploring a wider array of factors 
such as health information technology, socio-economic 
determinants, cultural nuances, and psychological variables 
will undoubtedly enrich our understanding of the complex 
interplay in these domains. By investigating these additional 
dimensions, future research can advance our insights into 
effective strategies for promoting healthier behaviors and 
informed decision-making regarding cancer risks.
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