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Abstract

Background Cervical cancer (CC), colorectal cancer (CRC), and breast cancer (BC) are diseases that can be
prevented/detected through early test. Through educational programs, individuals can become better informed
about these cancers and understand the importance of screening and early detection. However, many people,
especially low-income, low-educated, uninsured minority population groups, do not have their cancer screenings at
the recommended intervals and do not receive appropriate and timely follow-up of abnormal screening results or
timely treatment after diagnosis. A community-based educational program was developed to improve knowledge
and awareness toward the screening of the three cancer types in a South Texas underserved population.

Methods Residents living in Laredo, Texas were invited to participate in the present educational program. From
January 2020 to April 2021, participants were recruited using social media and flyer distributions in the general
community. Participants received a free live web cancer education presentation delivered by bilingual community
health educators, and online pre- and post-education surveys for CC, CRC, and BC separately. Pre-post changes in
knowledge for individual items were compared using McNemar’s chi-squared tests.

Results Overall, the participants showed increases in CC (n=237), CRC (n=59), and BC (n=56) screening knowledge
and awareness after receiving the cancer screening education (Ps <0.05). After receiving the cancer screening
education, 85-97% of participants had an intent to talk to a healthcare provider about CC/CRC/BC screening, 88-97%
had an intent to get a CC/CRC/BC screening test in the next 12 months or at the next routine appointment, and
90-97% had an intent to talk about CC/CRC/BC with their family members or friends.

Conclusions A community-based educational program culturally and linguistically tailored help increase knowledge
and awareness about cervical, colorectal, and breast cancer screening, and promote positive changes in population’s
knowledge and awareness about the benefits of cancer screening. Future cancer screening educational programs in
similar populations are warranted to reduce the risk of cervical, colorectal, and breast cancer.
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Text box 1. Contributions to the literature

« Research has shown that many people, especially low-in-
come, low-educated, uninsured minority populations, do not
have their cancer screenings and do not receive appropriate
and timely follow-up of abnormal screening results or timely
treatment after diagnosis

« We found that a community-based educational program
can help increase knowledge and awareness about cervi-
cal, colorectal, and breast cancer screening, and promote
positive changes in population’s knowledge and awareness
about the benefits of cancer screening in underserved
populations

« These findings contribute to recognized gaps in the
literature, i.e,, developing and promoting cancer screening
educational programs in underserved populations are war-
ranted to reduce cancer risk

Background

Secondary prevention (such as screening) can be associ-
ated with reduced rates of incidence and mortality of cer-
vical cancer (CC) [1-4], colorectal cancer (CRC) [4-6],
and breast cancer (BC) [4]. CC, CRC, and BC continue to
be the most frequently diagnosed cancers among Texas
people, regardless of race and ethnicity, and they are the
leading causes of cancer death [7], although the mortal-
ity rates for CRC and BC decreased while the rate for CC
was not statistically significant increased [8] and the sur-
vival was improved for these cancers over time [9].

Detecting and treating CC, CRC, and BC at an early
stage of the diseases, when treatment is more effective
and treatment options and survival rates are greater, is
an effective way to reduce morbidity and mortality from
these diseases. There is strong evidence from randomized
controlled trials and observational studies that cervi-
cal screening does offer protective benefits and is asso-
ciated with a reduction in the incidence of invasive CC
and CC mortality [3]. Screening is likely associated with
reduction of CRC incidence after 10 years since baseline
screening [5, 6]. Mammography screening reduces BC
mortality and advanced cancer for women aged 50 years
or older [10]. The screening tests may come with sev-
eral risks, including the risk for false-positive and false-
negative results as well as under- and overdiagnosis [11].
However, getting screening tests regularly may find CC,
CRC, and BC early, when treatment is likely to work best
[12].

However, many people, especially low-income, low-
educated, uninsured minority population groups, do not
have their cancer screenings at the recommended inter-
vals and do not receive appropriate and timely follow-up
of abnormal screening results or timely treatment after
diagnosis[13]. Compared to the United States (U.S.)
overall, residents in South Texas have lower per capita
personal incomes ($31,965 vs. $54,446); higher rates of
unemployment (5.3% vs. 3.7%), poverty (32.4% vs. 13.1%),
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and lack of insurance (29.6% vs. 8.9%); lower educational
attainment (less than high school: 25.6% vs. 10.2%); and
higher prevalence of obesity (30% vs. 23%) based on the
latest available data [14—18]. Each of these factors may
uniquely impact both cancer incidence and survival
rates. Laredo, Texas is the fourth-most populous city in
South Texas and third-most populated on the Mexico-
United States border [15]. Based on the latest statistics
from the U.S. Census Bureau, 30.8% poverty level of the
population in Laredo live in poverty, much higher than
the 15.5% poverty level of individuals in the U.S [19]. The
latest all cancer age-adjusted incidence is 328 per 100,000
(49.5 for BC, 10.3 for CC, and 34.9 for CRC) and 3,297
all cancer survivors exist in Laredo [7]. The border region
of South Texas is a medically underserved area, such as
inadequate access to care (lack of health insurance and
shortage of health care providers) [15, 20, 21] and can-
cer research is limited [20-23]. Therefore, the aim of our
study is to first develop a community-based educational
program to improve knowledge and awareness toward
the screening of the three cancer types in the Laredo
underserved population.

Methods
Residents living in Laredo, Texas were invited to partici-
pate in the community educational program. From Janu-
ary 2020 to April 2021, 352 participants were recruited
using media advertisements (University of Texas Health
San Antonio Laredo Campus and Mays Cancer Cen-
ter Facebook and Instagram), and flyer distributions
throughout local public libraries, school districts, com-
munity centers, hospitals/clinics, universities/colleges in
general community. The program contact information
such as the telephone number and email address were
listed on flyers. This project was exempt from an Insti-
tutional Review Board review as this was an educational
program and no identifiable information was collected.
The educational materials were obtained from the
American Cancer Society [24], Centers for Disease Con-
trol and Prevention [25], and Surveillance, Epidemiology,
and End Results[26]. The educational materials include
what is the cancer (CC/CRC/BC), mortality and early
detection, causes and risk factors, and screening and
treatment for each cancer type. Bilingual PowerPoint
presentations and infographics were developed by the
Institute for Health Promotion Research at University of
Texas Health San Antonio. General topics for each cancer
type included: What is cancer, general facts on incidence,
mortality and survivorship, risk factors, warning signs,
screening guidelines, treatment options, things to do to
reduce cancer risks, and points to remember. Bilingual
and bicultural community health workers were trained to
promote and deliver the education program. The train-
ing included providing community health workers with
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education presentations and relevant materials, presen-
tation practices, recruitment strategies (communication
and coordination), education and intervention proce-
dures, survey administration, and educational program
delivery platform use.

Both English and Spanish survey questionnaires
included deidentified-demographic information [such as
age, sex, race (white, black or African American, Ameri-
can Indian or Alaska Native, Asian, and Native Hawaiian
or Other Pacific Islander)/ethnicity (Hispanic or non-
Hispanic), marital status, education, occupation, annual
household income, and health insurance], ever had a
CC/CRC/BC cancer screening, pre- and post-education
questions (such as risk factors, symptoms, prevention,
and early detection and screening), and post-education
questions (such as intentions to get screening in the next
12 months or talk about BC/CC/CRC with family mem-
bers or friends) for each cancer type based on the educa-
tional materials.

The educational program was delivered via a zoom
platform by two health educators due to the COVID-19
pandemic. Health educators scheduled English and Span-
ish sessions for each cancer type separately. Participants
needed to register for participation so as to receive a
zoom meeting link, a survey link, and a unique ID num-
ber prior to each education session via emails/messages.
Pre- and post-education data were collected using RED-
Cap [27, 28]. REDCap is a secure, web-based software
platform designed to support data capture for research
studies, providing (1) an intuitive interface for validated
data capture; (2) audit trails for tracking data manipula-
tion and export procedures; (3) automated export proce-
dures for seamless data downloads to common statistical
packages, and (4) procedures for data integration and
interoperability with external sources. Participants com-
pleted a pre-survey before the education presentation
and completed a post-survey after receiving the edu-
cation presentation using a RedCap survey link. Each
session was around 60 min in duration. A total of 56 edu-
cation sessions were delivered to participants.

Statistical analyses

The education program sample was characterized with
descriptive statistics. Pre-post changes in knowledge for
individual items were categorical variables and compared
using McNemar’s chi-squared tests. We dichotomized
intent items (an intent to talk to a healthcare provider
about cervical cancer screening, an intent to get a cer-
vical cancer screening test, and an intent to talk about
the cervical cancer with family members or friends) as
“agree” or “disagree” responses. We calculated the pro-
portions who changed their knowledge and awareness
before and after education screening program. The rela-
tionships between socio-demographic factors and intent
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items for cervical cancer (the sample size did not allow
for other cancer types) were examined using logistic
regression models controlling for other covariates. Anal-
yses were conducted using SAS (9.4, SAS Institute Inc.,
Cary, NC).

Results

Cervical cancer

Of the 237 participants, 182 (77%) completed both pre-
and pos-surveys. The mean age of the participants was
38 [standard deviation (SD): 14.4] years (Table 1). Most
of the participants (94%) were Hispanic, and white (96%),
and had annual household income less than $50,000
(74%). Almost half of the participants had high school
education or less (45%), had no insurance (50%), and
were employed (47%), married (41%) or single (38%).
Among these participants, 72% ever had a Pap smear, and
53% had a Pap smear during the last 2 years.

More women knew that the human papilloma virus
(HPV) (85.3% for pre-survey vs. 94.9% for post-survey),
smoking (42.2% vs. 69.6%), long term use of oral birth
control pills (85.3% vs. 94.9%), diet low in fruits and veg-
etables (26.2% vs. 55.7%), overweight (32% vs. 57%) are
risk factors of cervical cancer comparing post-survey
to pre-survey (all Ps<0.05), and so is family history of
cervical cancer (81% vs. 86%) although the difference
was not statistically significant. More women knew that
persistent pelvic/abdominal pain (78.7% vs. 87.1%), and
vaginal bleeding after going through menopause (60%
vs. 93%) are symptoms of cervical cancer (all Ps<0.05).
Regarding the early detection of CC, more women
showed increased knowledge comparing post-survey to
pre-survey, although the differences for some items were
not statistically significant: cervical cancer screening is
not recommended only for women who have symptoms
(83.9% for pre-survey vs. 85.1% for post-survey, P=0.67);
women should have a Pap test every 3 years at ages 21-29
and every 5 years at ages 30+ (32.5% vs. 36.3%, P=0.20);
and the Pap test together with the HPV test should be
performed every 5 years starting at age 30 (64% vs. 75%;
P=0.04) (Table 2).

After receiving cervical cancer screening education,
94% of the participants had an intent to talk to a health-
care provider about cervical cancer screening, 93% had
an intent to get a Pap smear and/or HPV test in the next
12 months or at the next routine appointment, and 90%
had an intent to talk about cervical cancer with their
family members or friends (Table 1). We also observed
a positive relationship between age and an intent to get
a Pap smear and/or HPV test (odds ratio=1.12; 95% CI
1.01, 1.23; P=0.03), between annual household income
and an intent to get a Pap smear and/or HPV test (odds
ratio=10.47; 95% CI 1.17, 94.08; P=0.04), and between
age and an intent to talk about cervical cancer with
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Table 1 Characteristics of the participants: community-based cancer screening educational program, Laredo, Texas, 2020-2021

Characteristics Cervical Cancer Colorectal Cancer Breast Cancer

(n=237) (n=59) (n=56)

Number Pro- Number Pro- Number Pro-
por- por- por-
tion tion tion
(%) (%) (%)

Age (years) 37.65+14.4*% 4296+9.57* 38.87+14.5%
<20 54 2422 7 1273 3 6.00
20-29 53 2377 4 7.27 15 30.00
30-39 36 16.14 15 2727 10 20.00
40-49 41 1839 22 40 16 32.00
50-59 27 1211 4 7.27 4 8.00
60-69 7 3.14 3 545 2 4.00
70-79 5 224
Sex
Men 3 5.56
Women 237 100 51 94.44 56 100
Race
White 195 96.06 53 98.15 51 96.2
Other 8 3.95 1 1.85 2 3.8
Birthplace
United States 128 5953 33 6111 35 64.81
Other 87 4047 21 3889 19 35.19
Hispanic or Latino origin
No 13 6.10 1 1.85 4 741
Yes 200 939 53 98.14 50 92.59
Marital status
Married or living as married 91 4136 33 61.11 25 46.3
Divorced 26 11.82 10 1852 10 18.52
Widowed 5 227 3 5.56
Separated 14 6.36 2 37 1 1.85
Single, never been married 84 3818 9 1667 15 27.78
Education level
High school or less 98 4454 16 2964 13 24.07
Above high school 122 5545 41 7594 41 7592
Occupational status
Employed full-time or part-time 104 4706 41 7593 28 51.86
Other 117 5293 13 2407 26 473
Annual household income
$0-$49,999 144 7345 34 6296 33 61.11
$50,000 or more 47 2397 20 37.04 21 38.89
Health insurance or health care plan
None 107 49.54 14 2593 22 41.51
Employer or others 109 5046 40 7408 31 585
Preferred Language
English 77 4695 33 5593 39 69.64
Spanish 87 5305 26 4407 17 3036
Ever had a Pap smear
Yes 154 71.96
No 60 28.04
Had a Pap smear during the last 2 years
Yes 112 52.58
No 101 4742

After completing the session
An intent to talk to a healthcare provider about cervical cancer screening
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Table 1 (continued)
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Characteristics Cervical Cancer

(n=237)

Colorectal Cancer

(n=59)

Breast Cancer

(n=56)

Number

Pro-
por-
tion
(%)

Number

Pro-
por-
tion
(%)

Number

Pro-
por-
tion
(%)

Agree 171
Disagree 11

An intent to get a Pap smear and/or HPV test in the next 12 months or at the
next routine appointment

Agree 164
Disagree 13
An intent to talk about cervical cancer with family members or friends
Agree 157
Disagree 17
Ever screened for colorectal cancer
Yes
No
Methods screened for colorectal cancer
FOBT/FIT (an at-home stool test)
Colonoscopy
Other
An intent to talk to a healthcare provider about colorectal cancer screening
Agree
Disagree
An intent to get screened for colorectal cancer in the next 12 months or at the
next screening appointment
Agree
Disagree
An intent to talk about colorectal cancer with family members or friends
Agree
Disagree
Ever had a mammogram
Yes
No
Had a mammogram during the last 2 years
Yes
No
An intent to talk to a healthcare provider about breast cancer screening
Agree
Disagree
An intent to get a mammogram in the next 12 months or at the next routine
appointment
Agree
Disagree
An intent to talk about breast cancer with family members or friends
Agree
Disagree

93.96
6.05

92.65
7.34

90.23
9.77

17
36

31

28

31

3208
67.92

55.56
38.89
5.56

96.88
313

87.51
12.51

96.88
313

27
27

50
50

38.89
61.11

93.94
6.06

93.94
6.06

96.97
3.03

* meanz*standard deviation

family members or friends (odds ratio=1.14; 95% CI  income <$50,000 was associated with an estimated 17%
1.04, 1.24; P=0.004). For each year increase in age, there  increase in the odds of an intent to get a Pap smear and/
was an estimated 12% increase in the odds of an intent  or HPV test. For each year increase in age there was an
to get a Pap smear and/or HPV test. Compared with estimated 14% increase in the odds of an intent to talk
annual household income >$50,000, annual household about cervical cancer with their family members or
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Table 2 Knowledge and awareness on cervical cancer screening before and after screening education delivery: community-based

cancer screening educational program, Laredo, Texas, 2020-2021

Presurvey Postsurvey P
Number  Pro- Number Pro-
por- por-
tion tion
(%) (%)
Risk factors of cervical cancer (yes vs. no)
Chances of developing cervical cancer are higher if there is a family history of cervical cancer 131 80.86 140 8642 0.09
The human papilloma virus (HPV) is one of the major risk factors for cervical cancer 133 8526 148 94.87 0.003
Smoking 100 4219 165 69.62 <0.0001
Long term use of oral birth control pills 80 3376 125 52.74 <0.0001
Adiet low in fruits and vegetables 62 26.16 132 5570 <0.0001
Being overweight 75 31.65 135 5696 <0.0001
Symptoms of cervical cancer (yes vs. no).
Persistent pelvic/abdominal pain 122 7871 135 87.10 0.02
Unusual vaginal discharge that may contain blood 108 7248 111 7450 061
Vaginal bleeding after going through menopause 94 59.87 146 9299 <0.0001
Prevention of cervical cancer (yes vs. no).
Using protection during sexual activity can help lower my chances of getting HPV 91 5871 138 89.03 <0.0001
Having an HPV infection means you will get cervical cancer (no vs. yes). 52 3421 69 4539 0.03
Cervical cancer can be prevented with regular screening 139 89.68 155 96.77 0.008
Early detection of cervical cancer
Cervical cancer screening is recommended only for women who have symptoms (no vs. yes). 135 83.85 137 8509 067
Should have a Pap test every 3 years at ages 21-29 (yes vs. no) 77 3249 86 3629 0.20
The Pap test together with the HPV test should be performed every 5 years starting at age 30~ 103 66.03 117 7500 0.04

(yes vs. no).

friends. Insurance status, education, and occupation
were adjusted.

Colorectal cancer

Of the 59 participants, 32 (54.2%) completed both pre-
and pos-surveys. The mean age of the participants was 43
(SD: 9.6) years (Table 1). Most of the participants (94%)
were female (94%), Hispanic (98%), and white (98%).
Among these participants, 30% had high school edu-
cation or less; 61% were married; 17% were single; 76%
were employed; 63% had annual household income less
than $50,000; 26% had no insurance; and 32% ever had
screened for colorectal cancer.

More women knew that lack of physical activity (40.7%
for pre-survey vs. 49.2% for post-survey, P=0.31), heavy
alcohol consumption (47.5% vs. 49.2%, P=0.84), over-
weight/obesity (32.2% vs. 47.5%, P=0.02), low fiber and
high-fat diet (27.1% vs. 50.9%, P=0.02) are risk factors of
CRC comparing post-survey to pre-survey. Most items
for other CRC screening knowledge and awareness were
improved after education, although differences for some
items were not statistically significant. Regarding the
early detection of CRC, more women showed statistically
significant increased knowledge comparing post-survey
to pre-survey: a colonoscopy should be performed every
10 years starting at age 50 (44% for pre-survey vs. 88% for
post-survey); a stool (poop) test [fecal immunochemical

test (FIT) or fecal occult blood test (FOBT)] should be
done every year starting at age 50 (50% vs. 81%) (Table 3).

After completing the colorectal cancer screening edu-
cation, 97% of the participants had an intent to talk to a
healthcare provider about CRC screening, 88% had an
intent to get screened for CRC in the next 12 months or
at her next routine appointment, and 97% had an intent
to talk about CRC with their family members or friends
(Table 1).

Breast cancer

Of the 56 participants, 34 (61%) completed both pre- and
pos-surveys. The mean age of the participants was 39
(SD: 14.5) years (Table 1). Most of the participants were
Hispanic (93%) and white (96%). Among these partici-
pants, 25% had high school education or less; 46% were
married; 28% were single; 52% were employed; 59% had
annual household income less than $50,000; 42% had no
insurance; and 50% ever had a mammogram.

More women knew that getting older (82.4% for pre-
survey vs.88.3% post-survey), smoking (88.2% vs. 94.1%),
drinking alcohol (76.5% vs. 91.2%) are risk factors of BC
comparing post-survey to pre-survey, although the dif-
ferences were not statistically significant. Regarding the
early detection of BC, more women showed increased
knowledge comparing post-survey to pre-survey. Most
items for other BC screening knowledge and awareness
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Table 3 Knowledge and awareness on colorectal cancer screening before and after screening education delivery: community-based

cancer screening educational program, Laredo, Texas, 2020-2021

Presurvey Postsurvey P
Number  Pro- Number Pro-
por- por-
tion tion
(%) (%)
Risk factors of colorectal cancer
Lack of physical activity 24 4068 29 49.15 031
Heavy alcohol consumption 28 4746 29 49.15 0.84
Overweight/obesity 19 3220 28 4746 0.02
Low fiber and high-fat diet 16 2712 30 50.85 0.004
Only people with family history of colon cancer will get the disease (no vs. yes) 30 9375 31 96.88 1.00
A diet high in red meats and processed meats (lunch meat, hot dogs) increases chances of devel- 31 96.88 31 96.88 1.00
oping colorectal cancer (yes vs. no)
People younger than 50 years don't get colon cancer (no vs. yes) 31 96.88 31 96.88 1.00
Symptoms of colorectal cancer (yes vs. no)
Having blood in the stool or dark stools 31 96.88 30 93.75 1.00
Having a decrease in appetite 27 8438 28 8750 1.00
Experiencing unintentional weight loss 27 84.38 28 87.50 1.00
Even if | have no symptoms, | may still have colorectal cancer 29 9063 29 9063 1.00
Early detection of colorectal cancer (yes vs. no)
In general, a colonoscopy should be performed every 10 years starting at age 50 14 4375 28 87.50 0.006
A stool-based test (FIT/FOBT) checks your stool (poop) for blood 26 8125 25 7813 0.75
Itis ok to skip colorectal cancer screening if do not have any symptoms (no vs. yes) 25 7813 30 9375 0.18
In general, a stool (poop) test (FIT or FOBT) should be done every year starting at age 50 16 50 26 81.25 0.004

were improved after education, although the differences
were not statistically significant or were not able to be
calculated as 100% of the participants provided correct
answers after education: mammogram is not a blood test
for breast cancer (94% for pre-survey vs. 100% for post-
survey); women need to have not only once mammogram
(97% vs. 91%); women should start getting mammograms
at age 40 years (38% vs. 50%); and mammography or
mammogram is the best way to detect breast cancer (94%
vs. 100%) (Table 4).

After receiving the BC screening education, 94% of the
participants had an intent to talk to a healthcare provider
about BC screening, 94% had an intent to get a mam-
mogram in the next 12 months or at the next routine
appointment, and 97% had an intent to talk about BC
with their family members or friends (Table 1).

Discussion

This program found that participants demonstrated
increases in CC, CRC, and BC screening knowledge and
awareness after receiving the cancer screening education
(P values<0.05). We also observed a positive relation-
ship between age and an intent to get a Pap smear and/
or HPV test, between annual household income and an
intent to get a Pap smear and/or HPV test, and between
age and an intent to talk about CC with family members
or friends.

To our knowledge, this is the first program to deliver
cancer screening education for CC, CRC, and BC to
the community in Laredo, Texas. Only one small study
reported that 92 participants from El Paso, Brownsville,
and Laredo were lack of knowledge about CRC and CRC
screening and suggested that strategies were needed to
educate Hispanic residents of border communities about
CRC and to motivate them to undergo CRC screening
[20]. Indeed, after receiving our cancer screening educa-
tion, not only participants increased their knowledge and
awareness on cancer screening for decreasing risk of CC/
CRC and increasing early detection rate for BC, but also
85-97% of participants had an intent to talk to a health-
care provider about CC/CRC/BC screening, 88-97%
had an intent to get a CC/CRC/BC screening test in the
next 12 months or at the next routine appointment, and
90-97% had an intent to talk about CC/CRC/BC with
their family members or friends. Although most of items
for knowledge and awareness for BC screening were
improved after education, differences were not statisti-
cally significant. One reason is that the statistical signifi-
cance tests for some items were not able to be calculated
as 100% of the participants provided correct answers
after education. Future studies with a larger sample size
are warranted to provide further information.

Our finding of the positive association between higher
annual household income (=$50,000) and increased
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Table 4 Knowledge and awareness on breast cancer screening before and after screening education delivery: community-based

cancer screening educational program, Laredo, Texas, 2020-2021

Presurvey Postsurvey P
Number  Pro- Number Pro-
por- por-
tion tion
(%) (%)
Risk factors of breast cancer
Getting older is a risk factor for breast cancer (yes vs. no) 28 824 30 883 063
Smoking increases my risk of breast cancer (yes vs. no) 30 882 32 94.1 069
Drinking alcohol increases my risk of breast cancer (yes vs. no) 26 765 31 912 023
Breastfeeding may decrease my risk of breast cancer (yes vs. no) 29 853 26 765 045
Having my mother or a sister with breast cancer means | am more likely-get it (yes vs. no) 33 971 32 941 1.00
Married women are more likely-get breast cancer (no vs. yes) 31 912 33 971 050
Symptoms of breast cancer
A lump in the breast is always breast cancer (no vs. yes) 31 912 31 912 1.00
If a lump does not hurt, it is not breast cancer (no vs. yes) 30 882 33 97.1 038
A woman can have breast cancer and not have any signs or symptoms (yes vs. no) 33 971 32 94.1  1.00
Early detection of breast cancer
A mammogram is a blood test for breast cancer (no vs. yes) 32 941 34 100
If a woman had a mammogram once, she does not need to have a mammogram done again (novs. 31 912 33 971 063
yes)
What age should you start getting mammograms? (choice =40 years)? 13 382 17 50.0 034
What is the best way-detect breast cancer (choice =mammography or mammogram)? 32 941 34 100

awareness to get a cervical cancer screening test com-
pared with less income (<$50,000) was supported by
the prior evidence [29]. Interventions for these sub-
groups need to be based on effective strategies that have
been found to reach underserved women. Community-
based education interventions and establishment of
local screening centers have been found to be effective
approaches in rural settings [30]. Our program also sug-
gested that awareness to get a cervical cancer screening
test increased with age. As most (83%) of the participants
were younger than 49 years, this positive association was
not generalizable to the women with a large proportion
of older groups. Facilities available for residents of Laredo
to screen for these cancers include Laredo Medical Cen-
ter [31], Doctors Hospital of Laredo [32], Gateway Com-
munity Health Center, Inc [33], and Mercy Ministries of
Laredo [34]. The Gateway Community Health Center,
Inc [33, 35] can provide cancer care for low-income and
uninsured patients and immigrants in Webb County.

Our program has limitations. First, due to the corona-
virus disease 2019 (COVID-19) pandemic, we delivered
the cancer screening education sessions virtually which
may limit people without internet access or electronic
devices or those unable to use the internet or electric
devices to participate. However, 92% had at least one
type of computer and 85% had a broadband internet sub-
scription among all American households in 2018 [36].
Thus, this limitation may not affect the findings substan-
tially. Second, the online platform might be related to
the fact that 23-46% participants did not complete the

post-survey. Third, the sample sizes for CRC and BC are
smaller than CC, and so some association analyses such
as logistic regression models are unable to be estimated.
Further studies with larger sample size for these analyses
are warranted.

The present education program also has some
strengths. First, our program first delivered cancer
screening education to the underserved South Texas pop-
ulation and collected precious data during the COVID-
19 pandemic. Second, we comprehensively collected data
on demographic information, cancer screening, and pre-
and post-education questions (such as risk factors, symp-
toms, prevention, and early detection and screening),
thus we provided a relatively complete data on cancer
screening education program. Third, the most important
thing is that participants increased their knowledge and
awareness on cancer screening after receiving the cancer
screening education and they had intents to get cancer
screening tests and disseminate their knowledge to fam-
ily members or friends. This is the purpose of our educa-
tional program, and it helps establish the basis to realize
our final goal — decrease the incidence and mortality of
these cancers.

Conclusion

This community-based educational program can help
increase knowledge and awareness about cervical,
colorectal, and breast cancer screening, promote positive
changes in population’s knowledge and awareness about
the benefits of cancer screening. Such programs may play
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an important role in addressing health disparities and
informing underserved populations about recommended
screening tests. Future cancer screening educational pro-
grams in similar populations are warranted to reduce the
risk of cervical, colorectal, and breast cancer.
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