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Abstract 

Objective: Cancer mortality in the U.S. Deep South exceeds national levels. A cross-sectional survey 
was undertaken across Alabama to discern cancer beliefs and screening practices, and compare data from 
racial/ethnic minority versus majority and rural versus urban respondents. 
Methods: Using population-based methods, we approached 5,633 Alabamians (ages 50-80) to complete 
a 58-item survey (administered in-person, via telephone, or the web). Descriptive statistics were used to 
summarize findings; two-tailed, chi-square and t-tests (α<0.05) were used to compare minority-majority 
and rural-urban subgroups. 
Results: The response rate was 15.2%; respondents identified as minority (n=356) or majority (n=486), 
and rural (n=671) or urban (n=183). Mean (SD) age was 63.7 (10.2) and >90% indicated stable housing, 
and healthcare coverage and access. Rural and minority versus urban and majority respondents were 
significantly more likely to have lower education, employment, and income, respectively. Most 
respondents equated cancer as a “death sentence” and were unable to identify the age at which cancer 
screening should begin. Few rural-urban subgroup differences were noted, though significant differences 
were observed between minority versus majority subgroups for mammography (36.7% versus 49.6%, 
p<.001) and colorectal cancer screening (34.5% vs. 47.9%, p<0.001). Furthermore, while minorities were 
significantly more likely to report ever having a colonoscopy (82.1% versus 76.1%, p=0.041) and to have 
received fecal occult blood testing within the past year (17.2% versus 12.2%, p=0.046), routine adherence 
to screening was <20% across all subgroups. 
Discussion: Cancer early detection education is needed across Alabama to improve cancer screening, 
and particularly needed among racial/ethnic minorities to raise cancer awareness. 
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Introduction 
Cancer remains the second leading cause of 

death in the United States and internationally, though 
rates have declined in recent decades [1, 2]. These 
decreasing cancer mortality rates are largely 
attributed to advancements in screening and early 
detection of many cancers, leading to earlier diagnosis 
and more effective treatment [3]. However, despite 
the overall decline, cancer rates vary substantially 

within the U.S. with regions such as the Deep South, 
indicating disproportionately higher rates compared 
to other areas [4]. These disparities are well- 
documented in Alabama where cancer incidence and 
mortality remain higher than national levels, i.e., 448.0 
versus 443.6 per 100,000, and 184.4 versus 166.1 per 
100,000, respectively [4]. In addition to regional 
discrepancies, racial and ethnic disparities in cancer 
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mortality are well-established. While biologic 
differences and lifestyle and behavioral factors 
account for some observed racial/ethnic differences 
in cancer mortality, barriers to healthcare and/or 
inadequate quality healthcare are among the most 
significant contributors to these disparities [5]. 
Limited access to care frequently translates to gaps in 
cancer early detection services. Lacking awareness of 
and/or access to recommended, regular screening 
may cause delays in diagnosis and more advanced 
disease requiring more invasive treatment as well as 
lower rates of successful recovery and potentially 
poorer prognosis [5]. Such racial disparities are of 
particular concern in Alabama where African 
Americans, who comprise 26.3% of the state’s 
population, have markedly higher cancer-related 
mortality in a state already outranking the national 
average [4, 6]. 

Rurality is another likely contributor to 
Alabama’s increased cancer mortality since 55 (82%) 
of its 67 counties are classified as rural, as determined 
by: (1) the percentage of total employment in the 
county comprised by those employed by the public 
and secondary school systems, (2) the dollar value of 
agricultural production per square mile of land, (3) 
the population per square mile of land, and (4) an 
index used to assign a score to counties which takes 
into consideration the population of each county’s 
largest city, its other cities, and its cities which are in 
more than one county [7]. Compared to their urban 
counterparts, rural populations have increased rates 
of preventable and chronic conditions, such as 
obesity, diabetes, and cancer [8-10]. Individuals in 
rural settings also face more barriers leading to 
negative health outcomes including decreased access 
to healthcare, provider shortages, higher poverty, and 
increased rates of uninsured [11, 12]. In a study 
assessing national socioeconomic and racial disparity 
trends in cancer incidence and mortality, Singh et al. 
found that those in more isolated settings or with 
lower education and income had higher mortality, 
particularly for lung, colorectal, and cervical cancers 
[13]. This may be explained, in part, by previous 
findings that rural communities demonstrate lower 
uptake of primary preventive behaviors such human 
papillomavirus vaccination, and secondary 
preventive behaviors such as screening [14, 15]. 
Previous studies have determined associations 
between common rural factors such as poverty and 
lower screening participation, making this an 
important area for potential intervention [16, 17]. This 
may be especially true for Alabama where three of the 
cancers with the greatest incidence and/or 
mortality-breast, colorectal, and lung-benefit 
tremendously from early detection [18-21]. 

Previous work performed by the Deep South 
Network for Cancer Control to improve cancer 
screening has demonstrated success [22]. However, 
more efforts are needed to address the needs of 
specific communities to reduce high rates of cancer 
mortality through improved, targeted interventions 
emphasizing increased access to care and early 
detection. The aim of the current study was to 
determine cancer beliefs and screening practices 
among Alabama residents, comparing data from 
racial/ethnic minority versus majority respondents as 
well as rural versus urban respondents. 

Methods 
This exploratory, cross-sectional survey study 

was initiated as part of the National Cancer Institute 
(NCI) Population Health Assessment in Cancer 
Center Catchment Areas Rural Workgroup – Round 2 
and approved by the University of Alabama at 
Birmingham Institutional Review Board (IRB- 
300002366). Surveys were administered between 
April and November 2019. 

A probability-based sampling plan was 
employed using a direct mail database with coverage 
across Alabama. In an effort to focus on the 34 (out of 
67) counties in which the incidence and mortality 
rates of cancer were higher, we doubly-sampled 
individuals residing in high-risk versus lower-risk 
counties, making sure that gender distribution was 
even and the sample was representative in terms of 
race and ethnicity with population estimates. At the 
time of the survey, 12 of the 67 counties in Alabama 
were recognized as urban and the remaining 55 were 
rural; there was an even distribution of high- and 
low-risk counties within each of these sectors. 

Letters of invitation (n=5,633) to participate in 
the survey either via the web (with provision of a link) 
or by telephone (with provision of a toll-free number 
to volunteer or opt-out) were posted to residents of all 
counties (Clay and Dallas counties being an exception 
since an intensive face-to-face cancer prevention and 
control effort was underway that allowed for paper 
surveys to be interviewer-administered given our 
physical presence in the county). Addresses and 
phone numbers were secured through a commercial 
vendor that gathers information through roughly 25 
different sources (Caldwell List Company, Roswell, 
GA). Given the survey’s focus on cancer screening, 
mailings were directed toward county residents who 
were 50-80 years of age. Individuals not opting-out or 
not completing the survey within two weeks were 
telephoned up to six times. Given substantial 
numbers of letters returned as undeliverable and 
non-working telephone numbers, contact was only 
considered viable if the following conditions were 
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met: 1) the letter was not returned as undeliverable; 2) 
a working telephone number could be reached (albeit 
not always answered); and 3) addressees were not 
found to have moved and/or have a medical 
condition that precluded survey completion and/or 
deceased. Respondents received $5 for completing 
web- or paper-based surveys (which were less costly 
to administer) and $2 for completing the telephone 
survey. 

Survey 
The 58-item survey was comprised of all items 

that were recommended by the NCI Population 
Health Assessment in Cancer Center Catchment 
Areas Rural Workgroup – Round 2, and therefore 
included validated items from the Health Information 
National Trends Survey, the Behavioral Risk Factor 
Surveillance System Survey (BRFSS), and the National 
Health Interview Survey and solicited information on 
demographics, and cancer knowledge, beliefs, and 
screening practices [23-25]. Items on cancer screening 
focused on both the receipt and timing of colorectal 
cancer (fecal occult blood testing [FOBT] and 
colonoscopy) and breast cancer (mammography) 
screening. All respondents were asked general 
questions on screening, such as the recommended age 
for screening initiation; however, screening practices 
were only assessed on individuals who were of the 
appropriate age and sex. The U.S. Preventive Services 
Task Force (USPTF) guidelines were used as the 
referent. For example, regarding mammography 
screening, USPTF guidelines recommend that women 
ages 50-74 receive biennial mammograms; therefore, 
respondents indicating that age 50 was the 
appropriate age to start screening were categorized as 
correct (as were respondents who indicated earlier 
ages among higher risk women). Only responses of 
women within that age range who indicated 
screening mammography were analyzed. 

Statistical Analysis 

Sample Size/Power 
The original power calculations were based on 

attaining a total sample size of 1957 with proportions 
of minority: majority being 27%: 73% and rural: urban 
67%: 33%. This would provide 80% power at a 0.05 
significance level using a two-sided z test to detect 
minimum differences of 0.13-0.14 or differences that 
are considered small as defined by Cohen [26]. 
Having achieved a sample size of 855, we have 80% 
power at a 0.05 significance level using a two-sided z 
test to detect differences of 0.20-0.23 or of the 
magnitude considered small to medium as defined by 
Cohen [26]. 

Analysis Plan 
For this exploratory cross-sectional study, 

measures of central tendency (e.g., means, medians) 
and variation (standard deviations) were used to 
summarize the data, and missing data were excluded 
from analyses. Differences between subgroups were 
tested using chi-square (dichotomous data) and two 
sample t-tests (continuous data) at α<0.05. Analyses 
were performed using the Statistical Package for 
Social Sciences (SPSS, version 24, IBM, Armonk, NY). 

Results 
A total of 5,633 residents of Alabama were 

contacted for this survey and 855 completed it, 
yielding a response rate of 15.2%. Table 1 provides 
socio-demographic, health, and access characteristics 
on the sample overall, as well as by minority-majority, 
and rural-urban status. 

Overall, slightly more than half of the sample 
was female, married (or stable union), and reported 
educational attainment beyond high school. Average 
age was 64 years and one-quarter of the sample 
reported a previous cancer diagnosis. Respondents 
were fairly evenly distributed in terms of employment 
status, with roughly one-third being employed, 
one-third retired and one-third disabled/ 
unemployed. Likewise, about one-third of the sample 
reported annual household incomes less than $20K 
and one-third had incomes of $75K or more. Despite 
this, roughly half reported “living comfortably,” and 
most conveyed stable housing, food security, 
healthcare coverage, and access to healthcare and the 
internet. Given our sampling framework which 
targeted counties with increased cancer burden 
coupled by the fact that most counties in Alabama are 
rural, 42% of respondents were racial/ethnic 
minorities and 79% resided in a rural-designated 
county. Of note, rural-urban status did not differ 
between majority and minority subgroups; however, 
there were a significantly higher proportion of 
African-Americans among rural respondents as 
compared to urban counterparts. 

Subgroup comparisons between minority- 
majority and rural-urban residents revealed that the 
sample was similar in terms of age, stable housing, 
and the presence of at least some form(s) of healthcare 
coverage and access. However, both racial/ethnic 
minorities, as compared to non-minorities, and rural 
county residents, as compared to urban county 
residents, reported significantly lower educational 
attainment, employment, income, food security, and 
internet access. Significant differences in perceived 
income adequacy also were found between rural- 
urban respondents, but not between minority- 
majority subgroups; however, here several significant 
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differences were detected with racial/ethnic minority 
respondents less likely to be female or to report 
marital status as married or stable union, private 
insurance coverage, healthcare access through 
doctor’s offices or clinics, and previous cancer 
diagnoses. 

Table 2 provides data on cancer beliefs, 
knowledge and screening practices. Here, few 
significant rural-urban differences were noted, except 
that rural residents were far more likely to 
acknowledge the role of family history in portending 
future cancer risk and considered themselves at 
higher risk than their urban counterparts. In contrast, 
several significant differences were noted between 
minority-majority subgroups. In terms of cancer 
beliefs, racial/ethnic minority as compared to non- 
minority respondents, were more likely to view 
“cancer as a death sentence,” but expressed more of 
desire to know whether or not they had cancer, and 
assessed their personal cancer risk as relatively low. 

With the exception of awareness of spiral CT as a 
screening test for lung cancer, racial/ethnic minority 
respondents were less likely to correctly identify 
guideline ages for which colorectal cancer and breast 
cancer screening are recommended to begin and were 
far less likely to attribute family history as a risk factor 
for cancer. Additionally, a significantly higher 
percentage of minority versus majority respondents 
reported having an FOBT within the past year and 
ever having a colonoscopy. In the sample overall 
however, it was clear that a majority of respondents 
were unable to identify the ages at which breast and 
colorectal cancer screening are recommended. 
Furthermore, despite the fact that most reported 
receipt of a colonoscopy or a mammogram, far fewer 
adhered to guidelines regarding the frequency of 
screening, as indicated by percentages lower than 20% 
“across-the-board” for receipt of FOBT within the past 
year, colonoscopy within the past 10 years or 
mammography within the past 2 years. 

 

Table 1. Sample characteristics, overall and by minority and rural/urban status 

Characteristic* Overall 
(n=85/5) 

Minority 
(n=356) 

Non-Hispanic 
White (n=486) 

Significance Rural County 
(n=671) 

Urban County 
(n=183) 

Significance 

Age - X (sd) 63.7 (10.15) 63.5 (9.84) 63.9 (10.39 N.S. 63.7 (10.34) 63.9 (9.47) N.S. 
Female Gender, % (n) 57.0% (486)  35.6 (130) 48.1 (233) <0.001 58.1 (389) 52.7% (96) N.S. 
Race/Ethnicity, % (n)       <0.001 
non-Hispanic White 57.7% (486)    27.8% (99)  57.6% (102)  
Hispanic White 1.3% (11)    1.1% (4) 0.6% (1)  
African-American 38.0% (320)    68.3% (243) 40.7% (72)  
Mixed Race/Other 3.0% (25)    2.8% (10) 1.1% (2)  
Rural/Urban Status, % (n)    N.S.    
Rural 78.5% (671) 37.9%(253) 62.1%(414)     
Urban 21.4% (183) 41.4%(75) 58.6%(106)     
Marital Status, % (n)    <0.001   N.S 
Married/stable union 54.1% (461) 45.9 (167) 60.4 (293)  54.9% (367) 51.1% (93)  
Education, % (n)    <0.001   0.003 
<12 years 13.8% (117) 17.0% (55) 12.6% (61)  14.9% (99) 9.8% (18)  
High school (HS) graduate 29.9% (253) 39.0% (126) 24.0% (116)  31.8% (211) 23.0% (42)  
Post HS education/training 56.3% (477) 44.0% (142) 63.4% (306)  53.2% (353) 67.2 (123)  
Employment, % (n)    0.020   <0.001 
Employed/Full-time student 33.7% (288) 28.5% (104) 37.2% (181)  30.0% (201) 47.0% (86)  
Retired 37.2% (318) 38.3% (140) 36.6% (178)  37.9% (254) 35.0% (64)  
Disabled 20.7% (177) 24.7% (90) 17.7% (86)  22.7% (152) 13.7% (25)  
Unemployed 8.4% (72) 8.5% (31) 8.4% (41)   9.5% (64) 4.3% (8)  
Annual Household Income, % (n)    <0.001   <0.001 
<$19,999 36.7% (289) 50.5% (168) 26.5% (121)  38.7% (243) 28.2% (46)  
$20,000-$74,999 39.5% (312) 37.5% (125) 41.0% (187)  40.3% (225) 36.8% (60)  
> $75,000 23.8% (188) 12.0% (40) 32.5% (148)  20.8% (130) 35.0% (57)  
Perceived Income Adequacy, %(n)    N.S.   0.005 
Difficulty 14.4% (122) 15.2% (55) 14.0% (67)  15.5% (103) 10.6% (19)  
Getting by 39.2% (331) 41.7% (151) 37.0% (178)  41.0% (273) 32.4% (58)  
Living comfortably 46.4% (392) 43.1% (156) 49.1% (235)  43.5% (289) 57.0% (102)  
Problems w/ Stable Housing, % (n) 1.3% (11) 1.1% (4) 1.4% (7) N.S. 1.6% (10) 0% (0) N.S. 
Problems w/ Food Security, % (n)    <0.001   0.047 
Often 4.6% (39) 7.2% (26) 2.7% (13)  4.8% (32) 3.8% (7)  
Sometimes 13.5% (115) 19.7% (71)  8.8% (43)  15.0% (100) 8.2% (15)  
Never 81.9% (695) 73.1% (264) 88.5% (429)  80.2% (534) 88.0% (160)  
No Healthcare Coverage, % (n) 5.9% (50) 6.1% (42) 5.8% (28) N.S. 5.6% (28)  7.2% (14) N.S. 
Primary Healthcare Coverage, %(n)    0.005   N.S. 
Medicare 44.1% (347) 45.6% (152) 42.8% (194)  44.7 (278) 41.2% (68)  
Plan through employer/union 36.4% (287) 29.7% (99) 41.1% (186)  350.0 (218 41.8% (69)  
Medicaid 7.0% (55) 9.2% (30) 5.5% (25)  7.6% (47) 4.8% (8)  
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Tricare, VA, or military 4.6% (36) 6.1% (20) 3.5% (16)  4.7% (29) 4.2% (7)  
Privately purchased 4.4% (35) 4.2% (14) 4.6% (21)  4.7% (29) 3.6% (6)  
Other 3.6% (28) 5.2% (17) 2.4% (11)  3.4% (21) 4.2% (7)  
No place to go when sick, % (n) 3.4% (29) 3.6% (13) 3.3% (16) N.S. 3.0% (20) 4.9% (9) N.S. 
Healthcare Facility Used, % (n)    <0.001   N.S. 
Doctor’s clinic 95.3% (812) 93.9% (341) 96.3% (467)  95.7% (639) 94.0% (172)  
Hospital 2.9% (25) 5.0% (18) 1.4% (7)  2.5% (17) 4.4% (8)  
Other 1.8% (15) 1.1% (4) 2.3% (11)  1.8% (12) 1.6% (3)  
Previous Cancer Diagnoses, % (n) 25.0% (213) 19.2% (70) 29.5% (143) 0.001 25.1% (168) 24.7% (45) N.S. 
Access to Internet, % (n) 64.9% (550) 53.9% (194) 73.0% (354)  <0.001 62.2% (414) 74.6% (135) 0.002 
* missing data did not differ by minority or urban/rural status, total counts are as follows: age=16; race=6; ethnicity=19; rural/urban status=1 (homeless); education=8; 
income=66; income adequacy=10; stable housing=3; food security=6; health care coverage=8; source of health care coverage=67; place to go when sick=3; healthcare facility 
used = 3; previous cancer diagnosis=3; and access to the internet=7. 

 
 

Table 2. Differences in cancer beliefs, knowledge and practices related to cancer screening by minority and rural/urban status 

 Minority 
(n=356) 

Non-Hispanic White 
(n=486) 

Significance Rural County 
(n=671) 

Urban County 
(n=183) 

Significance 

Beliefs related to cancer screening       
When I think about cancer, I automatically think of death   0.015   N.S. 
Strongly Disagree 19.3% (69) 12.0% (58)  14.0% (93) 19.4% (35)  
Somewhat Disagree 19.8% (71) 24.4% (118)  22.0% (146) 23.3% (42)  
Somewhat Agree 33.0% (118) 37.3% (180)  35.2% (234) 37.2% (67)  
Strongly Agree 27.9% (100) 26.3% (127)  28.8% (191) 20.0% (36)  
I’d rather not know about my chance of getting cancer   <0.001   N.S. 
Strongly Disagree 46.6% (165) 34.5% (165)  39.1% (257) 40.4% (72)  
Somewhat Disagree 18.1% (64) 27.0% (129)  23.6% (155) 22.5% (40)  
Somewhat Agree 19.5% (69) 25.1% (120)  22.7% (149) 23.0% (41)  
Strongly Agree 13.6% (48) 15.8% (56)  14.6% (96) 14.0% (25)  
Compared to others your age, how likely are you to get cancer in your lifetime?  <0.001   0.016 
Much less likely 10.2% (37) 4.6% (22)  5.9% (39) 11.0% (20)  
Less likely  25.0% (91) 14.1% (68)  18.2% (121 20.9% (38)  
About the same 45.1% (164) 52.8% (254)  49.1% (327) 51.1% (93)  
More likely 15.4% (56) 19.3% (93)  19.4% (129) 11.0% (20)  
Much more likely 4.4% (16) 9.1% (44)  7.5% (50) 6.0% (11)  
Knowledge related to cancer screening       
A family history of cancer increases a person’s chances of getting cancer   <0.001   0.021 
Not at All 12.1% (44) 4.1% (20)  7.6% (51) 7.7% (14)  
A little 45.7% (166) 37.8% (182)  38.9% (259) 50.0% (91)  
A lot 42.1% (153) 58.1% (280)  53.5% (356) 42.3% (77)  
Correctly identify the age at which colorectal screening 
should begin 

34.5% (126) 47.9% (233) <0.001 41.4% (278) 44.3% (81) N.S. 

Correctly identify the age at which mammography 
screening should begin 

36.7% (134) 49.6% (241) <0.001 44.0% (295) 43.2% (79) N.S. 

Awareness of a test for lung cancer screening? 32.4% (116) 23.6% (113) 0.005 27.2% (180) 27.9% (50) N.S. 
Cancer screening practices*       
Receipt of a fecal occult blood test  40.1% (132) 35.4% (163) N.S. 37.2% (230) 37.6% (65) N.S. 
If yes, was it in the past year? 17.2% (59) 12.2% (57) 0.046 15.3% (97) 10.8% (19) N.S. 
Receipt of a colonoscopy 82.1% (271) 76.1% (350) 0.041 77.5% (478) 82.8%(144) N.S. 
If yes, was it in the past 10 years? 17.2% (59) 16.7% (78) N.S. 18.1% (115) 12.5% (22) N.S. 
Receipt of a mammogram?  97.2% (212) 96.6% (229) N.S. 96.7% (348) 97.9% (92) N.S. 
If yes, was it in the past 2 years? 17.9% (35) 17.1% (35) N.S. 17.7% (56) 15.5% (13) N.S. 
*Only the cancer screening practices of those eligible for the test are shown. 

 
 

Discussion 
Given that the state’s cancer mortality exceeds 

national rates, this study endeavored to assess 
Alabamians’ cancer beliefs and screening practices, 
particularly examining differences between 
minority-majority respondents and rural-urban 
respondents. Despite a fairly large sample size, few 
statistically significant differences were observed 
between rural and urban participants overall. In prior 
studies that report differences, such as that by Tran & 

Tran who found an Average Adjusted Prediction 
(AAP) of 93.5% versus 94.6% in rural versus urban 
sectors, respectively, a sample size that was 500-fold 
that of our study (i.e., 482,360) was required [27]. Data 
on rural-urban status in other areas of cancer 
screening are largely absent from the literature, thus 
making our data related to colorectal screening one of 
the first reports. We also found that rural individuals 
were much more likely than their urban counterparts 
to acknowledge family history as a risk factor for 
future cancer risk and also considered themselves to 
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be at greater risk of developing cancer than urban 
residents. Relatedly, Llanos et al. reported fairly high 
levels of cancer worry in Appalachian populations; 
however, also made the observation that cancer worry 
was unrelated to the uptake of colorectal cancer 
screening [28]. This finding may explain why we did 
not observe rural-urban differences in cancer 
screening. 

In contrast to rural-urban comparisons, several 
significant differences were found between 
racial/ethnic minority versus majority subgroups. 
Compared to their majority counterparts, racial/ 
ethnic minority respondents were more likely to 
associate cancer with death. This finding is 
unsurprising given numerous studies that have 
reported fatalistic attitudes regarding cancer among 
African Americans [29-32]. These widespread 
attitudes and cancer-associated fears have been linked 
to African Americans being less likely to seek 
screening, leading to advanced disease at diagnosis, 
worse health outcomes, and higher cancer mortality. 
Despite this, racial/ethnic minority participants in the 
current sample expressed a greater desire to know of 
their cancer risk, perhaps because many indicated 
fairly low perceived susceptibility to cancer compared 
to their non-minority peers. Other studies have 
demonstrated similar findings, indicating a belief 
among some African Americans that Whites are at 
greater risk of developing cancer [32, 33]. Other 
reasons that African Americans may cite low 
perceived cancer risk include perceptions that they 
lack behavioral risk factors as well as positive 
affirmations – the desire to avoid wishing cancer on 
themselves and therefore not entertaining thoughts 
that they might be at substantial risk [34]. Another 
potential contributor to low perceived susceptibility 
may be the much lower association between family 
history of cancer and cancer risk reported by 
racial/ethnic minority respondents compared to their 
majority counterparts observed in the current study; 
this is particularly relevant for breast and colorectal 
cancer. Previous work examining African Americans’ 
communication about family cancer history has found 
that even individuals who had experienced cancer in 
their family reported low communication about this 
topic [35]. This lack of open communication may lead 
to an underestimated awareness – combined with 
gaps in knowledge about cancer risk (including 
cancer genetics) culminating in a misjudgment of 
one’s own cancer risk. However, this identifies 
another important opportunity for educational 
intervention and improved health communication. 

With respect to cancer screening knowledge, 
racial/ethnic minority participants were significantly 
less likely to correctly identify guideline-based ages 

when colorectal cancer and breast cancer screening 
should begin, consistent with previous findings [36, 
37]. Several factors, either individually or in 
combination, likely contribute to the lower cancer 
screening knowledge among minorities observed 
here. Factors identified in previous work include 
overall lower education attainment as well as missed 
opportunities for counseling and recommendation by 
providers [38, 39]. One of the most likely contributors 
to lower screening knowledge is decreased health 
literacy among minority populations, which is an 
underlying issue for low uptake of many health- 
related behaviors. Health literacy interventions, 
including those specific to colorectal and other cancer 
screenings, have demonstrated success in improving 
screening knowledge, attitudes, intention to screen, 
and screening participation [40, 41]. Interestingly, in 
the present study, despite reporting lower knowledge 
of screening guidelines, racial/ethnic minority 
respondents were significantly more likely to report 
engagement in colorectal cancer screening than 
majority participants, including receiving an FOBT in 
the past year as well as ever having a colonoscopy. 
This may indicate compliance with provider 
recommendations despite lacking personal 
knowledge of regular screening guidelines. Although 
racial/ethnic minority participants demonstrated the 
only statistically significant lower knowledge of when 
colorectal cancer and breast cancer screening should 
begin—compared to Non-Hispanic Whites – it is 
important to note that the majority of respondents in 
all four subgroups (racial/ethnic minorities, Non- 
Hispanic Whites, rural, and urban) were unable to 
correctly identify the ages at which these screenings 
are recommended to begin. These knowledge gaps 
across all study subgroups demonstrate the need for 
improved and increased education regarding cancer 
early detection in the overall population throughout 
the state. Additionally, although most respondents 
reported receipt of colonoscopy and/or mammogram, 
the rates of those who received these screening exams 
within the timeframe of recommended guidelines 
were under 20% for all four subgroups. The lack of 
appropriate adherence reported here indicates the 
need for additional education and initiatives to 
promote regular screening practices as well as the 
potential need for interventions addressing barriers to 
early detection such as limited access and cost. 

In generalizing these findings, it is important to 
acknowledge the limitations of this study for which 
the primary weakness is the modest response rate. 
However, the number of respondents and their 
distribution between subgroups still provided ample 
power to detect differences of small to medium 
magnitude. Additionally, the fact that population- 
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based methods were employed adds further strength. 
Moreover, if respondent bias were indeed an issue, 
we would likely observe high levels of knowledge 
and adherence to recommended screening practices, 
which we did not. 

Our findings demonstrate the significant need 
for early detection cancer education across all 
subgroups in Alabama, particularly among racial/ 
ethnic minorities. Efforts are needed to improve 
individuals’ understanding of the importance and 
benefits of cancer screening such as early detection, 
improved health outcomes, and increased survival. 
These strategies should also increase perceived 
susceptibility where relevant and educate regarding 
heightened risks due to family history of certain 
cancers while discouraging fatalistic attitudes. 
Emphasis should be given to clarifying cancer 
screening recommendations, particularly taking into 
account health literacy and cultural competency. 
Finally, future work should consider other barriers to 
cancer screening that may be specific to rural and/or 
minority populations such as limited access to care 
and transportation. Coordination of these strategies 
has significant potential to improve cancer screening 
in the overall population and to reduce cancer 
mortality and disparities. 

Acknowledgements 
The authors acknowledge the efforts of Dr. Teri 

Hoenemeyer, as well as CY Johnson, Cynthia Bowen, 
Aras Acemgil, MPH, Chelsea Green, MPH, Bryanna 
Diaz, MPA, Brittany Stuber, MPH. 

All of the aforementioned authors have 
substantially contributed to the writing and/or 
revision of the manuscript, approved the final version 
of the manuscript and are accountable for the 
manuscript’s contents. Drs. Demark-Wahnefried, Bae, 
and Fouad also contributed to the conception or 
design of the work. 

The authors declare that they had full access to 
all of the data in this study and the authors take 
complete responsibility for the integrity of the data 
and the accuracy of the data analysis. 

Funding 
The National Cancer Institute (3P30CA013148- 

46S5) funded this research, as well as grants to WD-W 
from the American Cancer Society (CRP-19-175-06- 
COUN). 

Competing Interests 
The authors have declared that no competing 

interest exists. 

References 
1. Heron M. Deaths: Leading causes for 2015. National Vital Statistics Reports 

from the Centers for Disease Control and Prevention, National Center for 
Health Statistics, National Vital Statistics System. 2017; 66: 1-76. 

2. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA: A Cancer Journal for 
Clinicians. 2020; 70: 7-30. 

3. Loud JT, Murphy J. Cancer screening and early detection in the 21st century. 
Seminars in Oncology Nursing. 2017; 33: 121-8. 

4. [Internet] NCI. State cancer profiles. National Cancer Institute; 2020. https:// 
statecancerprofiles.cancer.gov/ 

5. Rebbeck TR. Defining priorities for reducing disparities in cancer mortality. 
Cancer Epidemiol Biomarkers Prev. 2016; 25: 570-2. 

6. [Internet] US Bureau of the Census. America Community Survey, 2008-2012. 
https://www2.census.gov/acs2012_5yr/summaryfile/ACS_2008-2012_SF_T
ech_Doc.pdf. 

7. [Internet] ARHA. Analysis of urban vs. rural. Alabama Rural Health 
Association. https://arhaonline.org/analysis-of-urban-vs-rural/ 

8. Caldwell JT, Ford CL, Wallace SP, et al. Intersection of living in a rural versus 
urban area and race/ethnicity in explaining access to health care in the United 
States. Am J Public Health. 2016; 106: 1463-9. 

9. Arcury TA, Gesler WM, Preisser JS, et al. The effects of geography and spatial 
behavior on health care utilization among the residents of a rural region. 
Health Serv Res. 2005; 40: 135-55. 

10. Weaver K, Strom C, Johnson A, et al. Call to Action: Addressing Rural Cancer 
Health Disparities, Alexandria, Virginia. Community Anti-Drug Coalitions of 
America, Geographic Health Equity Alliance. 2016; https://www.cadca.org/ 
sites/default/files/CADCA_Rural%20Cancer%20Publication.pdf. 

11. Foutz J, Artiga S, Garfield R. The role of Medicaid in rural America. Kaiser 
Family Foundation. 2017; http://files.kff.org/attachment/Issue-Brief-The- 
Role-of-Medicaid-in-Rural-America. 

12. Charlton M, Schlichting J, Chioreso C, et al. Challenges of rural cancer care in 
the United States. Oncology (Williston Park, NY). 2015; 29: 633-40. 

13. Singh GK, Jemal A. Socioeconomic and racial/ethnic disparities in cancer 
mortality, incidence, and survival in the United States, 1950-2014: Over six 
decades of changing patterns and widening inequalities. J Environ Public 
Health. 2017; 138: 1-19. 

14. Crosby RA, Wendel ML, Vanderpool RC, et al. Rural populations and health: 
Determinants, disparities, and solutions. San Francisco, CA: Jossey-Bass. 2012. 

15. Henry KA, Stroup AM, Warner EL, et al. Geographic factors and human 
papillomavirus (HPV) vaccination initiation among adolescent girls in the 
United States. Cancer Epidemiol Biomarkers Prev. 2016; 25: 309-17. 

16. Withrow DR, Berrington de González A, Spillane S, et al. Trends in mortality 
due to cancer in the United States by age and county-level income, 1999-2015. J 
Natl Cancer Inst. 2019; 111: 863-6. 

17. Davis MM, Renfro S, Pham R, et al. Geographic and population-level 
disparities in colorectal cancer testing: A multilevel analysis of Medicaid and 
commercial claims data. Prev Med. 2017; 101: 44-52. 

18. Tabár L, Yen AM, Wu WY, et al. Insights from the breast cancer screening 
trials: How screening affects the natural history of breast cancer and 
implications for evaluating service screening programs. Breast J. 2015; 21: 
13-20. 

19. Garborg K, Holme Ø, Løberg M, et al. Current status of screening for 
colorectal cancer. Ann Oncol. 2013; 24: 1963-72. 

20. Wilkins T, McMechan D, Talukder A. Colorectal cancer screening and 
prevention. American Fam Physician. 2018; 97: 658-65. 

21. Gierada DS, Black WC, Chiles C, et al. Low-dose CT screening for lung cancer: 
Evidence from 2 decades of study. Radiol Imaging Cancer. 2020; 2: e190058. 

22. Partridge EE, Fouad MN, Hinton AW, et al. The deep South network for 
cancer control: Eliminating cancer disparities through community-academic 
collaboration. Fam Community Health. 2005; 28: 6-19. 

23. [Internet] National Cancer Institute. Health Information National Trends 
Survey. https://hints.cancer.gov/view-questions-topics/all-hints-questions. 
aspx. 

24. [Internet] Centers for Disease Control and Prevention. Behavioral Risk Factor 
Surveillance System. https://www.cdc.gov/brfss/index.html. 

25. [Internet] Centers for Disease Control and Prevention. National Health 
Interview Survey. National Center for Health Statistics. 
https://www.cdc.gov/nchs/nhis/index.htm. 

26. Cohen J. Statistical power analysis for the behavioral sciences, 2nd ed. 
Hillsdale, NJ: Hove and London. 1988. 

27. Tran L, Tran P. US urban-rural disparities in breast cancer-screening practices 
at the national, regional, and state level, 2012-2016. Cancer Causes Control. 
2019; 30: 1045-55. 

28. Llanos AA, Pennell ML, Young GS, et al. No association between colorectal 
cancer worry and screening uptake in Appalachian Ohio. J Public Health 
(Oxf). 2015; 37: 322-7. 

29. Somayaji D, Cloyes KG. Cancer fear and fatalism: How African American 
participants construct the role of research subject in relation to clinical cancer 
research. Cancer Nurs. 2015; 38: 133-44. 

30. Ramírez AS, Rutten LJ, Oh A, et al. Perceptions of cancer controllability and 
cancer risk knowledge: The moderating role of race, ethnicity, and 
acculturation. J Cancer Educ. 2013; 28: 254-61. 



 Journal of Cancer 2021, Vol. 12 

 
http://www.jcancer.org 

481 

31. Hamilton JB, Worthy VC, Moore AD, et al. Messages of hope: Helping family 
members to overcome fears and fatalistic attitudes toward cancer. J Cancer 
Educ. 2017; 32: 190-7. 

32. Gautam RP, Shah D, Matthews E. Knowledge and beliefs about cancer in 
African American population. J Health Dispar Res Pract. 2017; 10: 51-67. 

33. Davis JL, Buchanan KL, Green BL. Racial/ethnic differences in cancer 
prevention beliefs: applying the health belief model framework. Am J Health 
Promot. 2013; 27: 384-9. 

34. Orom H, O'Quin KE, Reilly S, et al. Perceived cancer risk and risk attributions 
among African-American residents of a low-income, predominantly 
African-American neighborhood. Ethn Health. 2015; 20: 543-56. 

35. Rositch AF, Atnafou R, Krakow M, et al. A community-based qualitative 
assessment of knowledge, barriers, and promoters of communicating about 
family cancer history among African-Americans. Health Commun. 2019; 34: 
1192-201. 

36. Daniel JB, Gaddis CLR, Legros JR, et al. Breast cancer knowledge, beliefs, and 
screening practices among African American women in a rural setting: A pilot 
study. Int J Health Serv. 2018; 6: 29-38. 

37. Brandzel S, Chang E, Tuzzio L, et al. Latina and Black/African American 
women's perspectives on cancer screening and cancer screening reminders. J 
Racial Ethn Health Disparities 2016; [Epub ahead of print]. 

38. Lunsford NB, Sapsis KF, Smither B, et al. Young women's perceptions 
regarding communication with healthcare providers about breast cancer, risk, 
and prevention. J Womens Health (Larchmt). 2018; 27: 162-70. 

39. Tsai MH, Xirasagar S, de Groen PC. Persisting racial disparities in colonoscopy 
screening of persons with a family history of colorectal cancer. J Racial Ethn 
Health Disparities. 2018; 5: 737-46. 

40. van der Heide I, Uiters E, Jantine Schuit A, et al. Health literacy and informed 
decision making regarding colorectal cancer screening: a systematic review. 
Eur J Public Health. 2015; 25: 575-82. 

41. Hodges NL, Shoben AB, Paskett ED, et al. Impact of a literacy-sensitive 
intervention on CRC screening knowledge, attitudes, and intention to screen. 
Journal Community Support Oncol. 2016; 14: 420-6. 


