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Abstract
Background  Understanding factors that shape breast cancer risk perceptions is essential for implementing risk-based 
approaches to breast cancer detection and prevention. This study aimed to assess multilevel factors, including prior screen-
ing behavior, shaping underserved, Hispanic women’s perceived risk for breast cancer.
Methods  Secondary analysis of survey data from Hispanic women (N = 1325, 92% Spanish speaking, 64% < 50) enrolled 
in a large randomized controlled trial. Analyses were performed in two cohorts to account for the role of age on screen-
ing guideline recommendations (< 50 and 50 +). For each cohort, we examined differences in three common measures of 
perceived risk of breast cancer (percent lifetime, ordinal lifetime, comparative) by participant factors with chi-square or 
Kruskal–Wallis tests, as appropriate. Multivariate analyses examined the association between mammography history with 
percent perceived lifetime risk (outcome > 10 vs ≤ 10%).
Results  Overall, 75% reported a lifetime risk between 0 and 10%, 96% rated their ordinal risk as “not high,” and 50% rated 
their comparative risk as “much lower.” Women < 50 with a family history of breast cancer reported significantly higher 
levels of perceived risk across all three measures. Among women 50 + , those reporting lower levels of perceived risk were 
significantly more likely to be Spanish speaking. No significant association was observed between mammography history 
and percent lifetime risk of breast cancer.
Conclusion  Factors shaping breast cancer risk perceptions differ by age. Prior screening may play less of role in constructing 
risk perceptions. Research is needed to develop culturally and linguistically appropriate strategies to improve implementa-
tion of risk-based screening.
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Introduction

Breast cancer is a leading cause of death among Hispanic 
women in the USA [1]. Risk-based screening tailored to 
an individual’s genetic, medical, and socio-behavioral 

characteristics has the potential to reduce disparities among 
Hispanic women [2]. Leading organizations, including the 
US Preventive Services Task Force, the American College of 
Radiology, and legislative mandates recommend the use of 
risk-based vs age-based approaches to direct women at high 
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risk for breast cancer to appropriate supplemental screening 
and risk-reduction strategies [3–6]. Despite availability of 
evidence-based risk reduction screening strategies, Hispanic 
women are more likely to be diagnosed at a younger age, 
with advanced stage disease, and have a lower 5-year sur-
vival rate compared to non-Hispanic, White women [7–10]. 
These disparities have been attributed to complex factors 
including lack of knowledge of cancer and screening rec-
ommendations, lack of access to and use of mammography 
screening services, fear, and lack of insurance and/or trans-
portation [11–16].

Central to the successful implementation of risk-based 
screening approaches are women’s understanding of their 
personal risk for breast cancer. Risk perceptions are com-
plex, contextual evaluations of knowledge that often moti-
vate women to engage in preventive and screening behaviors 
[17, 18]. Perception of risk for a particular outcome such 
as breast cancer is often informed by a combination of fac-
tors including one’s prior screening experience [19]. How-
ever, many women misperceive their risk for breast cancer 
[20–22], and prior studies show that Hispanic women often 
perceive their breast cancer risk as low [23–25]. Inaccu-
rate perceptions of personal risk could lead to inappropriate 
screening schedules and missed opportunities to utilize risk 
reduction options such as genetic counseling and chemopre-
vention [4–6, 26].

While the relationship between perceived risk and screen-
ing behavior is well documented, few studies have explored 
factors associated with breast cancer risk perceptions among 
primarily Spanish-speaking, Hispanic women who are more 
susceptible to disparities in breast cancer screening and mor-
tality. Thus, the purpose of this study is to understand the 
associations between patient factors including sociodemo-
graphic, clinical, and prior experience, on Hispanic women’s 
perceived risk for breast cancer.

Methods

This is a secondary analysis of self-reported baseline sur-
vey data from an NIH-funded randomized trial comparing 
the impact of three breast density educational approaches 
on behavioral and psychological outcomes [27]. Eligible 
women in the trial were English or Spanish-speaking His-
panic women, between 40 and 74 years of age, presenting 
for a screening mammogram at a large Federally Quali-
fied Health Center (FQHC) in Phoenix, AZ. FQHCs are 
safety net clinics that provide comprehensive healthcare 
services including primary and preventive care regardless 
of a patient’s ability to pay [28]. Between October 2016 
and October 2019, 1332 Hispanic women were registered 
and completed the baseline survey. For this analysis, we 

excluded 7 women who did not respond to any of the self-
perceived risk questions or the mammography screening 
behavior questions (N = 1325). This study was approved 
by the Mayo Clinic Institutional Review Board and all par-
ticipants provided written informed consent and received 
financial compensation for their time.

Data Collection

The baseline survey was administered in-person during a 
screening appointment and included items on demographic 
characteristics, family history of breast cancer, mammog-
raphy screening behavior, health literacy, reproductive his-
tory (e.g., parity, age at menarche, menopausal status), and 
health beliefs including perceived risk of breast cancer. 
Clinical characteristics from the electronic health record, 
such as body mass index (BMI), primary family history of 
breast cancer (first-degree relative with breast cancer), and 
history of breast biopsy, were also collected at baseline.

Perceived Risk of Breast Cancer  The baseline survey 
included three common measures of perceived risk of breast 
cancer adapted from prior studies with Hispanics and nation-
ally representative surveys including the Health Information 
National Trends Survey [29–31]. A numerical risk estima-
tion was obtained by asking participants to estimate their 
risk of breast cancer in their lifetime using a 0–100% open-
ended response (percent lifetime risk) [29, 31]. Due to sparse 
distribution in participant responses (59% of respondents 
assigned themselves a risk of 0%, 75% self-reported a risk 
of 0–10%), we dichotomized responses as 0–10% and > 10% 
to align with current estimates of a Hispanic woman’s life-
time risk of developing breast cancer (9.8%) [32]. Ordinal 
lifetime risk was assessed by asking participants to rate their 
lifetime risk on a 5-point ordinal scale [29, 31]. Responses 
were dichotomized as “very low, moderately low, neither 
high nor low” and “moderately high or very high.” Par-
ticipants were also asked to assess their risk compared to 
women their age with the response options of “much lower,” 
“about the same,” and “much higher” (comparative risk) 
[30, 31].

Mammography Screening History  We defined mammogra-
phy screening behavior as the number of prior mammograms 
completed prior to baseline. Participants were asked if they 
ever had a mammogram before their screening appointment 
with responses dichotomized as “yes” and “no.” Women 
responding “yes” were then asked how many total mammo-
grams they think they had in their lifetime. Response options 
were categorized as “0” (including those with no prior mam-
mogram), “1,” “2–4,” and “5 + .”
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Analysis

Given that guideline recommendations for initiation and 
frequency of mammography screening are largely driven 
by age, we divided the study population into two cohorts, 
namely, those less than 50 years of age (< 50) and those 
aged 50 or older (50 +) at study entry. For each cohort, 
chi-square and Kruskal–Wallis tests (for categorical and 
ordinal variables, respectively) were used to examine 
whether any of three measures of perceived risk of breast 
cancer (percent lifetime, percent ordinal, comparative) dif-
fered by patient social demographic or breast cancer risk 
factors. Multivariate analyses were performed with logistic 
regression, using the score method for model selection, 
to examine the association between mammography his-
tory and percent perceived lifetime risk (outcome > 10 
vs ≤ 10%) for the overall group and each cohort. The mul-
tivariate analysis was limited to perceived lifetime risk due 
to a small number of women perceiving their ordinal and 
comparative risk as high. Odds ratios (OR), along with 
95% confidence intervals (CI), are reported, and p-values 
less than 0.05 were considered statistically significant. 
All analyses were performed using SAS version 9.4 (SAS 
Institute Inc., Cary, NC).

Results

Table 1 provides demographic and screening history of the 
women in our study population. Approximately two-thirds 
of the women were under the age of 50 (64%) and 69% 
had less than a high school education. Over 90% of the 
women completed the survey in Spanish, and 92% never 
had a breast biopsy or a primary family history of breast 
cancer. In our sample, perceived risk for breast cancer 
was low, with 75% considering their percent lifetime risk 
between 0 and 10%, 96% stating their ordinal risk as “not 
high,” and 50% describing their comparative risk as “much 
lower” than peers of similar age. The distributions of life-
time risk, comparative risk, and ordinal lifetime overall 
and by cohort are presented in Fig. 1. In general, ratings 
of perceived risk were similarly across all measures. Yet, 
there are still women who perceived their lifetime risk to 
be ≤ 10% but consider their ordinal and comparative risk 
as high.

Among women under the age of 50 (Table 2), those 
who considered themselves to have a higher level of risk 
were significantly more likely to report a primary family 
history of breast cancer than those reporting lower levels 
of risk (all three measures, p < 0.01). For percent lifetime 
risk and comparative risk endpoints, but not for ordinal 

lifetime risk, women who considered themselves to have 
a higher level of risk were significantly more likely to 
report English as their preferred language or had a history 
of breast biopsy than those reporting lower levels of risk 
(all p < 0.05). For the percent lifetime risk endpoint only, 

Table 1   Summary of participant characteristics (N = 1325)

N (%)

Age
  40–44 480 (36.2%)
  45–49 368 (27.8%)
  50–54 229 (17.3%)
  55 +  248 (18.7%)

Education
  Less than high school 910 (69.0%)
  High school or more 408 (31.0%)

Marital status
  Single 424 (32.1%)
  Partnered/married 895 (67.9%)

Language at consent
  English 102 (7.7%)
  Spanish 1223 (92.3%)

History of breast biopsy
  No 1219 (92.1%)
  Yes 105 (7.9%)

Primary family history of breast cancer
  No 1217 (92.1%)
  Yes 104 (7.9%)

Parity, mean (SD) 3.37 (1.62)
Menopausal status
  Premenopausal 795 (60.4%)
  Postmenopausal 522 (39.6%)

Body mass index (kg/m2)
  < 25, normal weight 183 (13.8%)
  25–29, overweight 468 (35.4%)

   ≥ 30, obese 672 (50.8%)
Percent lifetime risk
  0–10% 955 (74.7%)

   < 10% 324 (25.3%)
Ordinal lifetime risk
  Not high 1254 (96.3%)
  At least moderately high 48 (3.7%)

Comparative risk
  Much lower 658 (49.8%)
  About the same 623 (47.2%)
  Much higher 39 (3.0%)

Mammography screening history
  0 239 (18.0%)
  1 237 (17.9%)
  2–4 496 (37.4%)
  5 +  353 (26.6%)
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women stating their breast cancer risk as > 10% were more 
likely to have finished high school as compared to those 
stating risk of 0–10% (p < 0.01). Among women aged 50 
or older (Table 3), those who reported higher levels of 
perceived risk across all three measures were also signifi-
cantly more likely to speak English as their primary lan-
guage (p < 0.05). For the percent lifetime risk and ordinal 
lifetime risk endpoints, women who considered themselves 
to have a higher level of risk were significantly more likely 
to report a primary family history of breast cancer than 
those reporting lower levels of risk (p < 0.01).

Next, we examined associations with the likelihood of 
a woman perceiving her risk of developing breast cancer 
as > 10% (Table 4). No statistically significant association 
was found between number of prior mammograms and the 
likelihood a woman perceives her risk of developing breast 
cancer as > 10% after adjusting for age, education, primary 
language, and a primary family history of breast cancer. 
Examining this question in the cohort of women < 50 years 
of age as well as the cohort of women ≥ 50 years of age 
revealed no statistically significant association between 
number of prior mammograms and the likelihood a woman 

perceives her risk of developing breast cancer as > 10% after 
adjusting for education level attained and primary family 
history of breast cancer.

Discussion

In this study, we aimed to identify factors associated with 
perceived risk for breast cancer in a largely understudied 
population and to assess the relationship between mammog-
raphy screening history and perceived risk. Overall, His-
panic women’s perceptions of their breast cancer risk was 
low, and we observed no significant associations between 
mammography screening history and percent perceived life-
time risk of breast cancer. Our findings are consistent with 
the limited number of studies inclusive of Hispanic women 
[23, 25, 30, 33], and may reflect issues in appropriate and 
acceptable cancer risk and prevention messaging, greater 
presence of competing risks, and salience of risk percep-
tions [30, 34].

Lived experiences are believed to play a key role in con-
structing risk perceptions. For instance, having consecutive 

Fig. 1   Alignment between three measures of perceived risk overall and by age
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normal mammogram results may be interpreted by the 
patient as a clean bill of health and evidence of low cancer 
risk. While getting regular mammograms lowers one’s risk 
of dying from breast cancer, it does not eliminate one’s risk 
of getting breast cancer. It is possible that women in our 
sample misperceived the act of engaging in preventive care, 
such as obtaining a mammogram, would reduce their risk of 
developing breast cancer. However, prior screening history 
was not significantly associated with any of the three meas-
ures of perceived risk in our sample. These findings support 
that the relationship between risk perceptions and screen-
ing behavior may be less salient among Hispanic women, 
compared to non-Hispanic White and Black women, and 
that other factors such as education and prior family history 
may play a larger role in shaping risk perceptions [30, 34].

Moreover, 92% of women in our sample spoke Spanish as 
their primary language. It is well documented that Spanish-
speaking, Hispanic women experience numerous barriers 
to care that may overwhelm the motivational impact of per-
ceiving one to be at risk for breast cancer. However, it is 
important to note that all women in our study were recruited 
at the time of a mammography screening appointment sug-
gesting that they were able to overcome barriers to access 
and use. To this end, the low levels of perceived risk we 
observed may reflect low levels of knowledge, awareness, or 
communication around a woman’s personal risk for breast 
cancer. Improving knowledge and awareness of breast can-
cer risk factors is central to risk communication and should 
be considered alongside beliefs and values around risk fac-
tors. The term “risk” may also hold different meaning for 

Spanish-speaking women compared to experts and other 
groups [35]. More research is needed to understand Hispanic 
women’s knowledge of risk factors and how these factors 
shape risk perceptions. These efforts should also be con-
sidered alongside complex social and structural influences 
(i.e., access to care, cost, transportation, literacy) that have 
shown to hinder uptake of breast cancer preventive care and 
drive existing disparities in breast cancer outcomes [23, 36].

Prior studies among Hispanic women found that family 
history was not sufficient to increase breast cancer risk per-
ceptions [30, 37]. However, we found that primary family 
history was associated with higher levels of perceived risk 
across all three measures among Hispanic women under the 
age of 50 and associated with a > 10% lifetime risk and at 
least moderately high ordinal risk among Hispanic women 
aged 50 and older. Yet, breast cancer resulting from familial 
predisposition is thought to account for only 15 to 25% of 
all diagnosed cases [38, 39]. Overreliance on family history 
of breast cancer to determine one’s own breast cancer risk 
may skew not only breast cancer risk perception, but may 
also affect rates of repeat mammography screening [40]. 
Additionally, we observed differences in at least two of the 
measures of perceived risk by language among women of 
both cohorts. This could reflect how women think about the 
term “risk.” Risk and the beliefs about the causes, curability, 
and risk factors of breast cancer differ for lay women com-
pared to health care experts [41], and this difference may 
be more pronounced in non-English speaking populations. 
Thus, more research is needed to improve our understand-
ing of how Spanish-speaking, Hispanic women understand 

Table 4   Results of logistic 
regression modeling the odds of 
perceived risk (> 10 vs 0–10%) 
based on mammography 
screening history behavior by 
age

1 Adjusting for age group (40–44, 45–49, 50–54, or 55 +), education (high school or more vs less than high 
school), language (Spanish vs English), and family history of breast cancer (yes vs no)
2 Adjusting for education (high school or more vs less than high school), and family history of breast cancer 
(yes vs no)
3 Combining 0–1 prior mammograms together due to sparsity

Univariate modeling results Multivariate modeling results 

Group Mammogra-
phy history
(# mammo-
grams)

OR (95% CI) p-value OR (95% CI) Adjusted p-value

All ages 0 Reference 0.82 Reference 0.421

1 1.22 (0.80 to 1.85) 1.24 (0.80 to 1.92)
2–4 1.07 (0.74 to 1.54) 1.13 (0.76 to 1.70)
5 +  1.11 (0.75 to 1.64) 1.47 (0.90 to 2.40)

Age < 50 0 Reference 0.72 Reference 0.822

1 1.29 (0.83 to 2.00) 1.20 (0.76 to 1.87)
2–4 1.17 (0.79 to 1.74) 1.02 (0.68 to 1.53)
5 +  1.11 (0.63 to 1.96) 0.95 (0.53 to 1.71)

Age ≥ 50 0–13 Reference 0.10 Reference 0.212

2–4 1.50 (0.61 to 3.64) 1.39 (0.56 to 3.41)
5 +  2.18 (0.94 to 5.07) 1.91 (0.81 to 4.49)
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and appraise their risk to inform communication strategies 
that are essential for enhancing implementation of risk-based 
screening approaches.

Strengths and Limitations

The cross-sectional nature of our study design limits causal 
interpretation since all measures were collected at the same 
time. All participants were also recruited from a single 
FQHC clinic during the time of a mammogram appointment 
limiting generalizability and possibly biasing our findings. 
Given that all participants were receiving preventive care, 
it is possible that they believed receipt of preventive care 
lowers one’s breast cancer risk. It is also possible that low 
levels of risk observed in our population were appropriate. A 
study by our team found that 6.8% of women in our sample 
had an estimated Gail Model risk > 10%, but nearly 50% 
of women with an estimated risk > 10% reported their per-
ceived lifetime risk to be less than 10% [42]. However, the 
homogenous nature of our sample accessing screening ser-
vices provides critical insights into how similar populations 
think about their breast cancer risk and additional factors 
potentially contributing to low levels of risk (poor provider 
communication, lack of knowledge). As previously men-
tioned, we observed inconsistencies in how women in our 
sample responded to three common measures of perceived 
risk, suggesting that these measures may lack cultural reso-
nance. These inconsistencies, combined with the decision 
to dichotomize percent lifetime risk, may have limited our 
ability to understand factors associated with one’s perceived 
risk for breast cancer.

Conclusion

Improving risk communication and perceptions, particularly 
among those at high risk, is crucial for implementing risk-
based screening and risk reduction strategies. Our findings 
suggest that the perceived risk for breast cancer, as con-
ceptualized in common measures by prevention science and 
health behavior theory, may lack cultural resonance or play a 
less important role in screening behavior. Future studies are 
needed to understand how underserved, Spanish-speaking, 
Hispanic women think about and formulate their breast can-
cer risk to inform the development of strategies to improve 
risk communication in a manner that is culturally and lin-
guistically appropriate. Potential strategies may include the 
use of community health workers or Promotoras to deliver 
education around breast cancer risk and risk-reduction strat-
egies and efforts to improve provider knowledge, assess-
ment, and communication skills around breast cancer risk. 
However, an unintended consequence of informing women 

about their risk is an increase in worry or concern [43, 44] 
and the inability to provide high-risk women receiving care 
in FQHC with guideline recommended supplemental screen-
ing or chemoprevention, which may cause more distress and 
exacerbate disparities. These factors should be considered 
as we continue to shift from age-based to more risk-based 
approaches to breast cancer screening and treatment.
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