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Abstract

Background.—We aimed to understand US adults’ willingness to use a pharmacy-based fecal
immunochemical test (FIT) distribution service for routine colorectal cancer (CRC) screening
called PharmFIT™ using Diffusion of Innovation Theory, evaluating patient’s appraisals of the
program’s relative advantage, compatibility, and complexity.

Methods.—From March to April 2021, we conducted a national online survey of 1,045 US
adults ages 45 to 75. We identified correlates of patient willingness to use PharmFIT™ using
structural equation modeling.

Results.—Most respondents (72%) were willing to get a FIT from their pharmacy for their
regular colorectal cancer screening. Respondents were more willing to participate in PharmFIT
if they perceived higher relative advantage (5=.184; Clgse,:.055, .325) and perceived higher
compatibility (5=.422; Clgsy,:.253, .599) to get screened in a pharmacy, had longer travel times
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to their primary healthcare provider (4=.007; Clgso,:.004, .010). Respondents were less willing to
participate in PharmFIT™ if they were 65 years or older (f=—.220; Clgs,:—.362, —.070).

Conclusion.—Most US adults would be willing to participate in PharmFIT™ for their routine
CRC screening. Patient perceptions of the relative advantage and compatibility of PharmFIT™
were strongly associated with their willingness to use PharmFIT ™. Pharmacies should account for
patient preferences for these two traits of PharmFIT™ to increase adoption and use.

Impact.—Pharmacy-based CRC screening may be a viable public health strategy to significantly
increase equitable access to screening for US residents.

Keywords

Pharmacy; Colorectal cancer screening; CRC screening; fecal immunochemical test; Cancer
prevention; Preventive medicine; Diffusion of innovation

1.

INTRODUCTION

The United States Preventive Services Task Force (USPSTF) recommends several colorectal
cancer (CRC) screening modalities, including fecal immunochemical tests (FITs) for US
adults ages 45-75 (1). Yet, CRC screening is underused, especially among medically
underserved communities (2). Strategies to expanding screening outside of medical visits
have the potential to help bridge this gap. Pharmacies are the most accessible healthcare
setting in the US. Patients visit community pharmacies twice as often as they visit their
physician’s office (3). Around 90% of US residents live within five miles of a pharmacy (4)
and about one-third of pharmacies serve rural or low-income communities (5). Pharmacy-
based preventive services are feasible, acceptable, and can increase access to care, making
pharmacies a potentially significant setting to expand this critical cancer prevention service
(6-8). To date, however, little research evaluates whether patients would be willing to use
pharmacy-based FIT distribution services.

Pharmacy-based CRC screening can be viewed as an innovation in FIT delivery since it is
a departure from the status quo of delivering FITs through traditional healthcare systems

in the US. According to Diffusion of Innovation (DOI) Theory, widespread adoption of

an innovation like pharmacy-based CRC screening, which we call PharmFIT™, depends
on five traits: relative advantage, compatibility, complexity, trialability, and observability
(9). In our study, relative advantage is the degree to which PharmFIT™ is perceived to be
better than other ways of completing routine CRC screening. Compatibility is the degree to
which PharmFIT™ is perceived as being consistent with a patient’s values, past experiences,
and needs. Complexity is the degree to which PharmFIT™ is perceived as difficult to
understand and use. Trialability is the degree to which PharmFIT™ can be experimented
with on a limited basis. Observability is the degree to which the results or outcomes of
using PharmFIT™ are visible. If potential adopters perceive PharmFIT™ to have greater
relative advantage and compatibility and less complexity, PharmFIT™ will be more rapidly
adopted. Similarly, potential adopters may be more likely to adopt PharmFIT™ if they can
experiment with PharmFIT™ on a trial basis or observe the outcomes of the program. We
aimed to understand US adults” willingness to use our proposed PharmFIT™ program and
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to identify potential adopters of PharmFIT™ through the lens of DOI Theory. Our study
focuses on understanding the perceived relative advantage, compatibility, and complexity
of PharmFIT™ among potential adopters because trialability and observability are more
reliably measured when a potential adopter can test PharmFIT™ and see the outcomes of
using the program.

MATERIALS AND METHODS

2.1 Participants and procedures

Participants and sampling procedures are published in greater details elsewhere(10) and
briefly described here. Our national survey included non-institutionalized US adults ages
45-75 who were members of online market research panels managed by Qualtrics.
Respondents provided informed consent and completed the survey between March and

April 2021. 5,534 panel members responded to the survey invitation and completed the
eligibility screener. Eligible participants were U.S. adults aged 45-75, of low to average

risk of developing colorectal cancer (i.e., no personal/family history of polyps, colorectal
cancer, or inflammatory bowel disease) (1), and willing to use FIT for future CRC screening.
Sampling quotas were applied to ensure a match to the 2010 U.S. Census for racial and
ethnic groups, sex, and to oversample rural residents to represent approximately one in three
respondents. A total of 1,045 adults were eligible, provided informed consent, completed
the survey, and received an incentive. Sample demographic characteristics are reported Table
1. After accounting for panel members of unknown eligibility who accessed the survey but
were excluded by Qualtrics because of over quotas (/7=2,085), ineligible panel members
(m7=2,128), and excluding participants whose survey responses were flagged for data quality
issues (1m7=229) or for speeding (7=50), the survey response rate was 62%, calculated using
the American Association for Public Opinion Research Response Rate 4 (Supplemental
Table S1) (11).

The institutional review board at the University of North Carolina at Chapel Hill
(IRB#18-1337) approved the study protocol. A waiver of written informed consent was
obtained and approved from the IRB since the survey was conducted online and was deemed
minimal risk. All research was conducted in accordance with U.S. Common Rule.

2.2 Measures

Survey item development.—The development of the PharmFIT™ Patient Survey

is described in extensive detail elsewhere (10). Briefly, our multidisciplinary research

team developed and cognitively tested new survey items or adapted items from other
published sources (12-15), following several best methodological practices for survey
development (16). The survey instrument contained 97 items, including screeners, prompts,
and questionnaire items. The survey assessed nine different topics about respondents: CRC
screening experience; healthcare utilization patterns; the pharmacy respondents typically
uses for prescription medications; PharmFIT™ program design; Diffusion of Innovation;
willingness to use PharmFIT™; follow-up care; telehealth; and demographic characteristics.
Qualtrics pretested the survey with panel members to ensure accurate programming and item
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responses. The entire survey instrument can be accessed online: https://dataverse.unc.edu/
dataverse/cpcrn-4cnc-pharmfit.

Innovative attributes of PharmFIT™.—The survey first outlined proposed steps

and components of the proposed PharmFIT™ screening program, assessing participant
preferences for design features of the program, published elsewhere (10). Next, the survey
asked participants to assess innovative attributes of PharmFIT™, as defined by Diffusion

of Innovation (DOI) Theory (9). The survey prompted respondents: “Now that you have
thought about the steps of getting a FIT in a pharmacy, tell us how you feel about this
approach compared with other ways you can get screened. Assume this is the same FIT

kit you can get from your doctor or healthcare provider. Other ways you can get screened
include getting a FIT from your doctor or healthcare provider or getting a colonoscopy.

Say how much you agree or disagree with the following statements.” The survey

assessed Relative Advantage of PharmFIT™. The two items assessing relative advantage
demonstrated high internal consistency reliability (McDonald’s-w = 0.87; Supplemental
Table S2). Next, participants appraised the Compatibility of PharmFIT™. The two items
assessing compatibility demonstrated high internal consistency reliability (McDonald’s-w
= 0.86; Supplemental Table S2). Finally, the survey asked participants to assess the
Complexity of PharmFIT™. The two items assessing complexity demonstrated high internal
consistency reliability (McDonald’s-w = 0.85; Supplemental Table S2). All 6 items had

a 5-point response scale ranging from “strongly disagree” (1) to “strongly agree” (5).
Confirmatory factor analysis results for the relative advantage, compatibility, and complexity
latent variables are in the Supplement Figure S1.

Willingness to participate in PharmFIT™.—Next, the survey assessed respondents’
willingness to participate in different steps of PharmFIT™. The survey prompted
participants: “Now that you have thought about getting a FIT kit from your pharmacy

for your colon cancer screening, say how much you agree or disagree with the following
statements.” Six items had a 5-point response scale ranging from “strongly disagree” (0)

to “strongly agree” (5). The items assessed participants’ willingness to: 1) have their FIT
eligibility checked by a pharmacist; 2) receive instructions on how to use a FIT from a
pharmacist; 3) be reminded by the pharmacy to complete their FIT; 4) discuss FIT results
with a pharmacist; 5) be referred by a pharmacist for a follow-up colonoscopy after a
positive FIT; and 6) overall willingness to get a FIT from the pharmacy for their regular
screening. Willingness indicator exhibited high internal consistency reliability (McDonald’s-
w = 0.90; Supplemental Figure S2). Confirmatory factor analysis results for the willingness
latent variable are provided in the Supplemental Figure S2.

Any participant who disagreed or neither agreed or disagreed with the overall willingness
item (Item #6 above) received a follow-up question assessing what stipulations needed to
be made for them to endorse pharmacy-based CRC screening: 1) a doctor or healthcare
provider recommendation; 2) FIT results reported by to the doctor or healthcare provider;
3) insurance covered FIT or it was low-cost; 4) no appointment needed; 5) pharmacist was
trained to counsel on FITs; 6) pharmacist is trained to communicate FIT results; 7) the
pharmacy had a private area to discuss FITs; 8) familiarity with the pharmacist distributing
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FITs; 9) pharmacy was easier to get to than the doctor’s office; 10) the pharmacy had
extended hours (e.g., open during evening hours or on the weekend); 11) use the screening
service on a trial basis; or (12) would not endorse.

Healthcare use and history.—The survey asked respondents about their health
insurance and perceived health status, whether they have a regular source of healthcare,

the time it takes to get to their healthcare provider in minutes, and recent CRC screening
history. Health insurance was recoded into five categories: Private, Medicare, Medicaid,
VA/TRICARE/IHS/Other, and uninsured. Medicaid and Medicare dominant coding was
applied to individuals who reported multiple insurance types. The survey asked participants
about their most recent CRC screening: 1) stool-based test like a FIT or Cologuard; 2)
colonoscopy; 3) other type of colon cancer screening test (Sigmoidoscopy, Barium Enema,
CT Colonography); 5) never had a colon cancer screening test; or 5) | can’t remember. We
recoded recent CRC screening history as the participant having any guideline recommended
screening (1) or not having been screened or unsure (0).

The survey also assessed respondents’ past experiences with pharmacy services. The survey
asked respondents what type of pharmacy they typically use for healthcare needs (e.g.,
independent, retail chain, etc.), how much time it takes to get to their pharmacy, and which
patient care services they have used at their pharmacy (e.g., vaccinations, point-of-care
testing). Previous use of patient care services at the pharmacy was recoded as “No” (0)

or “Yes” (1). The survey also assessed pharmacy service quality indicators familiarity,
sympathy, responsiveness, personal attention, safety, and trust. These six items had a 5-point
response scale that ranged from “strongly disagree” (0) to “strongly agree” (5). Service
quality indicator exhibited high internal consistency (McDonald’s-w = 0.92; Supplemental
Table S2). Confirmatory factor analysis results for the service quality latent variable are
provided in the Supplement Figure S3.

Demographic Characteristics.—The survey gathered participants’ demographic
characteristics including gender, educational attainment, health insurance, household
income, race, ethnicity, and rural residence. Household income was recoded to increments of
$40,000. Rurality was classified using Rural-Urban Continuum Codes mapped to respondent
zip codes (17).

2.3 Statistical analysis

For descriptive purposes, we evaluated the proportion of respondents willing to participate in
different steps of PharmFIT™ (Figure 1). We also describe the most common requirements
for participants to be willing to participate in PharmFIT™ (Supplemental Table S3).

Finally, we calculated the means for the relative advantage, compatibility, complexity, and
willingness scales.

We identified correlates of PharmFIT"" innovative attributes (e.g., relative advantage,
compatibility, and complexity; Table 2) and responders’ willingness to participate in
PharmFIT™ (Table 3) using structural equation models (SEMs). SEM analyses used full
information maximum likelihood estimation with bootstrapped resampling procedures (18).
We report standardized regression coefficients () for both models. The model employed
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5,000 random sample draws with replacement from the existing dataset to generate bias-
corrected confidence intervals (19).

We used Stata 17 (College Station, TX) for data cleaning and descriptive statistics. We used
Mplus 8.6 (Los Angeles, CA) to conduct the SEMs. Statistical tests were two-tailed with

a critical a=.05. We treated bias corrected confidence intervals that did not contain zero as
being statistically significant.

Data availability statement

The data generated in this study are available upon request from the corresponding author.

RESULTS

Survey participants demographic characteristics

The analytic sample of survey responders represented all 50 states, Washington D.C., and
Puerto Rico. The respondent population averaged 59.5 years of age, was 50% female,

and was primarily non-Hispanic White. The most common type of insurance reported was
private followed by Medicare and Medicaid. Most participants had household incomes of
less than $80,000 and reported having had a recent CRC screening (Table 1).

Willingness to participate in each step of PharmFIT™

Overall, most survey respondents (72%) were willing to participate in PharmFIT™ (Figure
1). Most were willing to discuss their eligibility for FIT with a pharmacist (67%), get
instructions from a pharmacist (e.g., counseling) about how to use a FIT (76%), and receive
a reminder from a pharmacist to complete a FIT (71%). Over half of participants (53%) said
they would be willing to discuss FIT results with a pharmacist, while a little over one-third
of participants (39%) were willing to have a pharmacists refer them for a colonoscopy after
a positive FIT result. Survey respondents were most ambivalent (i.e., neither agreeing or
disagreeing) about pharmacist referral for a follow-up colonoscopy (23%), discussing FIT
results with a pharmacist (21%), and discussing FIT eligibility with a pharmacist (20%).

A minority of participants expressed ambivalence towards or disagreed about participating in
PharmFIT™ (7=288; 28%:; Supplemental Table S3). Over half of these respondents indicated
that they would be willing to participate in this program if their doctor or healthcare
provider recommended going to the pharmacy (57%; 163/288). Around half of respondents
stipulated that FIT results must be reported back to their doctor or healthcare provider

(51%; 146/288) or that the FIT should be covered by their health insurance or provided

at low-cost (50%; 144/288) for them to be willing to participate in PharmFIT"™". Fewer
respondents rated the other stipulations as important criteria to meet before they would be
willing to participate in PharmFIT™ (results shown in Supplemental Table S3). A minority
of respondents (11%; 31/288) indicated that none of these stipulations would change their
willingness to participate in PharmFIT™.

Addressing the top three stipulations among ambivalent or disagreeing responders
(accounting for unique responses only; 7/=238) would increase overall patient willingness
to participate in PharmFIT " to over 95% (995/1,045).
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3.3 Correlates of innovative attributes of PharmFIT™

The SEM characterizing correlates of innovative attributes of PharmFIT™ are reported

in Table 2. Between 64%-70% of respondents agreed or strongly agreed to the relative
advantage items (mean=3.36; SD=.99; scale ranging from 1-5) when reporting on their
perceptions of this innovative trait of PharmFIT ™. Respondents who completed a recent
CRC screening appraised higher relative advantage of PharmFIT™ over other ways to
get screened compared to respondents who had not completed a recent CRC screening
(p=.218; Clgsy,:.073, .354). Respondents who have previously used patient care services
at their pharmacy appraised higher relative advantage of PharmFIT™ compared to those
who had not previously used patient care services at their pharmacy (§=.144; Clgsg:.015,
.269). Similarly, respondents who reported better perceptions of service quality also reported
higher appraisals of relative advantage of PharmFIT™ (5=.200; Clgsg:.129, .269).

Between 73%—78% of respondents agreed or strongly agreed to the compatibility items
(mean=3.99; SD=.88; scale ranging from 1-5) when reporting on their perceptions of
this innovative trait of PharmFIT"™. Respondents who identified themselves as Black
reported lower compatibility of PharmFIT™ compared to respondents who identified as
White (§=-.223; Clgso,:—.443, —.013). Rural respondents appraised lower compatibility
of PharmFIT™ compared to urban or suburban respondents (f=—.162; Clgso:—.311, .000;
p=.041). Conversely, respondents who have previously used patient care services at their
pharmacy appraised higher compatibility of PharmFIT™ compared to those who had not
previously used patient care services at their pharmacy (5=.136; Clgsy:.000, .266; p=.046).
Similarly, respondents who reported better perceptions of service quality also reported
higher appraisals of compatibility of PharmFIT™ (4=.216; Clgse,:.139, .288).

Between 83%—-86% of respondents agreed or strongly agreed to the complexity items
(mean=4.24; SD=.74; scale ranging from 1-5) when reporting on their perceptions of

this innovative trait of PharmFIT™. Female respondents appraised lower complexity for
PharmFIT™ compared to male respondents (=.154; Clgse,:.026, .287). Respondents who
reported better perceptions of service quality also reported lower complexity of PharmFIT™
(5=.254; Clgsy,:.178, .326). Conversely, respondents who go to department store or
wholesaler pharmacies PharmFIT™ was more complex compared to respondents who go

to retail chain pharmacies (§=—.209; Clgse,:—.413, —.015).

3.4 Correlates of PharmFIT™ willingness

The SEM characterizing correlates of willingness to participate in PharmFIT™ are reported
in Table 3. Respondents indicated a mean willingness score of 3.64 (SD=.89) on a

scale of 1-5. Respondents who appraised higher relative advantage (5=.184; Clgsg:.055,
.325) and compatibility of PharmFIT™ (5=.422; Clgsy,:.253, .599) were more willing

to participate in PharmFIT™. Respondents who identified as Asian were more willing

to participate in PharmFIT™ compared to respondents who identified as White (5=.171;
Clgse:.007, .339). Respondents who had longer travel times to their healthcare provider
were more willing to participate in PharmFIT™ (5=.007; Clgsy,:.004, .010). Respondents
who have previously used patient care services at their pharmacy were more willing to
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use PharmFIT™ compared to those who had not previously used patient care services at
their pharmacy (§=.193; Clgse,:.094, .295). Additionally, respondents who reported better
perceptions of service quality were more willing to participate in PharmFIT™ (5=.068;
Clgse,:.011, .129). Conversely, respondents aged 65—75 were less willing to participate in
PharmFIT™ compared to respondents aged 45-64 (p=—.220; Clgsg,:—.362, —.070).

4. DISCUSSION

Pharmacy-based CRC screening has shown to be an effective population health intervention
in other countries like Spain (20,21) and Italy (22). In the US, limited pilots of pharmacy-
based CRC screening interventions have been conducted (23) or are underway (24). We
have conducted qualitative studies that suggest that PharmFIT™ would be acceptable among
patients (25), primary care providers (26), and pharmacists (27). The PharmFIT" Patient
Survey is the first national study to evaluate US adults’ willingness to use a pharmacy-
based CRC screening service we named PharmFIT™. Our overarching goal in developing
PharmFIT™ is to complement current CRC screening efforts by expanding access to FIT
for those who are currently not being reached by traditional FIT distribution methods. Our
findings support widespread acceptability and potential adoption of PharmFIT™ among

US adults eligible to use FIT for their routine colorectal cancer screening. Additionally,

our study provides several program design and delivery considerations or recommendations
to pharmacies, healthcare providers, and public health professional who are interested in
implementing pharmacy-based CRC screening services for their communities.

First, pharmacies interested in implementing a CRC screening program like PharmFIT™
should partner with primary care providers (PCPs) in their catchment area to bolster patient
care coordination. Respondents were generally willing to be screened for eligibility, be
counseled by a pharmacist on FIT use, and be reminded by the pharmacy to complete

their kits. However, respondents were more ambivalent about discussing FIT results with
or receiving a colonoscopy referral from a pharmacist. These findings are consistent with
qualitative interviews we conducted with patients (25), PCPs (26), and pharmacists (27).
The variation in willingness to participate in different steps of PharmFIT™ also mirrors
findings of design preferences for pharmacy-based FIT delivery and follow-up (10). By-in-
large, patients’ willingness for pharmacists to be included in certain FIT delivery steps are
likely due to familiarity and interactions with pharmacists and an understanding of their
clinical roles. Patients typically interact with pharmacists to pick up prescription medications
or receive vaccinations and are accustomed to the eligibility screening, counseling, and
reminders that are routine parts of pharmacy practice. While pharmacists are trained to
interpret laboratory test results and do make outside referrals for follow-up care, patients
may be less comfortable with their pharmacist performing these tasks. It could be that

this patient population is not accustomed to getting a referral from a non-physician health
professional or may not view the pharmacist as a core member of their healthcare team

due to the typically transactional nature of pharmacy-based patient care services and would
require a culture shift in how patients perceive health services in community pharmacies.
The lack of experience with or awareness of pharmacist capacity to provide these additional
services is further exemplified in the top two stipulations made by respondents unwilling to
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participate in PharmFIT™, that they would only be willing to participate in PharmFIT™ if
they receive a referral from their PCP to pick up FITs from the pharmacy or that FIT results
were reported to their provider. As such, pharmacies that implement PharmFIT™ should
attend to these care coordination factors to capture a broader screening eligible population
who may be initially hesitant to participate in screening outside of primary care.

Second, framing pharmacy-based CRC screening as relatively advantageous over other
screening approaches, compatible with patients’ needs, and not complex to use may be

a fruitful way of promoting this service with screening-eligible adults. Most respondents
agreed with survey items assessing these innovative attributes of PharmFIT™. Of note,
respondents who had previous CRC screening experience thought PharmFIT™ had higher
relative advantage over other screening methods. These findings continue to support

the notion that pharmacies tend to be more convenient to access care compared to

primary care clinics. Patients often note that pharmacies’ longer operating hours, shorter
travel times, convenient locations, and ability to see patients without appointments are
important accessibility features. Additionally, adults are more likely to go to pharmacies
than doctor’s offices to refill prescription medications (28) creating more opportunities to
interact with pharmacy staff and be screened. As such, PharmFIT™ program design should
optimize for these innovative traits, and pharmacies that provide CRC screening services
should communicate these features among eligible patients. While overall appraisals

of compatibility of PharmFIT were high, Black and rural respondents appraised lower
compatibility of PharmFIT™ compared to White and urban respondents. These respondents
may view care in pharmacies to be of lower quality care compared to primary care clinics
or lack of familiarity with getting patient care services in pharmacies. Further studies should
be conducted to understand the factors that drive perceptions of PharmFIT™ compatibility in
these subpopulations.

PharmFIT™ could also be bundled with other preventive services, like flu vaccination,

to make the program more attractive (29). Previous use of pharmacy services was

also associated with higher relative advantage and compatibility, and perceptions of

service quality were positively associated with all three innovative attributes. Aside

from setting characteristics, familiarity, trustworthiness, and responsiveness are established
characteristics in good patient-provider relationships (30). As such, pharmacy business
practices should incentivize structural changes to care delivery models that encourage
pharmacy staff to increase patients’ comfort with using pharmacy-based patient care service
provision.

Finally, our study provides some preliminary insight of who may be early adopters

of pharmacy-based CRC screening services like our proposed PharmFIT™ program.
Accounting for perceptions of the innovative attributes of PharmFIT™, younger survey
respondents, those who had longer travel times to see their healthcare providers, those

who had previously used pharmacy-based patient care services, and those who had higher
perceptions of services quality in pharmacies were more willing to use PharmFIT™.
Compared to older adults (65+), younger adults may be more willing to try PharmFIT™

due to younger people’s tendency to be more adaptable and open to change, earlier exposure
to learn about and use pharmacy-based services, and higher risk tolerance to try innovations.
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As mobility may be an important barrier for older adults accessing screening services,
pharmacies may be able to increase adoption of CRC screening by providing services such
as home delivery and mailed FITs. These types of services can bolster equitable access to
care by being patient-centered while also strengthening older adults perceptions of quality
care (31). Additionally, we found that Asian respondents were more willing to participate

in PharmFIT™ compared to White respondents. CRC screening rates among Asians are
lower compared to Whites (32), which may point to an opportunity for PharmFIT™ to
increase screening participation in this population. However, Asians in the US represent an
incredibly diverse group that is geographically dispersed, and future studies focused on these
subpopulations would be warranted.

4.1 Strengths and limitations

Our study has notable strengths, including a national sample of FIT-eligible adults with good
representation from groups with rural residence and lower incomes. Our survey included
novel items examining various motivating factors associated with patients’ willingness to
use pharmacy-based CRC screening services (e.g., PharmFIT™) grounded in DOI Theory.
Our analysis was strengthened by using SEM, allowing us to model latent variables,
account for measurement error in survey items, and apply nonparametric tests to account
for observation bias. Our study is limited by a cross-sectional study design that prevents

us from establishing temporal relationships among variables, thus limiting our causal
inferences to associations. Additionally, PharmFIT™, at the time of fielding the survey,
was a conceptual patient care service, thus survey participant’s responses are perceptual
and attitudinal. Pragmatic implementation considerations, like out-of-pocket costs incurred
by patients, could not be assessed and would likely impact participation in this program.
Future research conducted by our team will evaluate the effectiveness of the PharmFIT™
intervention, including an implementation cost analysis, in several pharmacies to elicit real
world experiences among patients and providers using this service.

4.2 Conclusions

Community pharmacies have broadened their patient care services over the decades,

playing an increasingly central role in patient-centered care and public health. Notably,
pharmacies have expanded their services to cancer prevention and control that include

HPV vaccination and tobacco cessation. As acceptability of pharmacy-based patient

care services has grown, so have opportunities to address important health inequities in
access to evidence-based preventive care. This study, along with other formative research
conducted by our investigator team (10,25,27,33), highlights the role pharmacies can play

in cancer prevention. Our findings warrant further investigations through feasibility pilots
and implementation trials that test the effectiveness of pharmacy-based CRC screening in the
general adult population eligible for screening using FIT.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Willingness to participate in each step of PharmFIT

Get instructions from a pharmacist about how to use a FIT 1

Talk about FIT results with a pharmacist 21%

Have pharmacist make referral for colonoscopy after positive FIT result 23%

Overall willing to get a FIT from pharmacy for regular CRC screening n

Page 13

0% 20% 40% 60%
Proportion of responders

Figure 1.

13%
10%
12%
mAgree
TiNeither agree or disagree
Disagree
1%
100%

Willingness to participate in different steps of PharmFIT™ (7=1,045). Proportion of survey
responders who agreed or disagreed to be willing to participate in different steps of

PharmFIT™.
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Survey responders’ sociodemographic characteristics (/7=1,045)

Table 1.

n (%) or avg (SD)

Sociodemogr aphic characteristics
Age

45-64

65-75

Gender

Male

Female

Race

White

Black

Asian

Multiracial or other race
Ethnicity

Hispanic or Latino/a

Not Hispanic or Latino/a
Rurality

Urban or suburban

Rural

Educational attainment

High school, GED, or less
Some college or associates degree
College degree

Graduate education or higher
Household Income

<$40,000

$40,000 - $79,999

$80,000 or more

Healthcare use and history

Insurance status A
Private

Medicare

Medicaid
VA/TriCare/IHS/Other
Uninsured

Perceived health status
Excellent

Very good

Good

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2024 July 09.

696 (67)
329 (33)

523 (50)
522 (50)

770 (74)
134 (13)
68 (7)
73(7)

126 (12)
919 (88)

731 (70)
314 (30)

217 (21)
408 (39)
259 (25)
161 (15)

403 (39)
370 (35)
272 (26)

407 (39)
332 (32)
163 (16)
81 (8)
60 (6)

77(7)
301 (29)
443 (42)
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n (%) or avg (SD)

Fair

Poor

Colorectal cancer screening history

Recent screening

No recent screening or not known

Established regular healthcare provider

No

Yes

Travel time to healthcare provider (mins)
Pharmacy typically used for healthcare needs
Retail chain (e.g., CVS, Walgreens, Rite Aid)
Grocery store (e.g., Kroger, Albertsons)
Department store or wholesaler (e.g., Walmart, Costco)
Clinic or hospital pharmacy

Independently owned pharmacy

Previous use of patient care services in pharmacy
Influenza or other vaccinations

COVID-19 vaccination

COVID-19 testing

Smoking or tobacco cessation

Genetic testing

Travel medicine consultation

Chronic disease management and education, such as for diabetes, heart disease, or obesity
Urgent care

Other patient care service

Travel time to pharmacy (mins)

Perceptions of service quality at pharmacy B

190 (18)
34(3)

689 (66)
356 (34)

112 (11)
933 (89)
18.7 (14.2)

515 (49)
164 (16)
166 (16)

90 (9)
110 (11)

346 (33)
130 (12)
56 (5)

22 (2)

15 (1)
19(2)

55 (5)

47 (5)
31(3)
13.1 (12.9)
3.87(.83)

Note. Percentages are rounded to nearest whole number.
two participants did not report their insurance status.

B: . . .
Perceptions of service quality at pharmacy scale ranged from 1 to 5.
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Table 3.

Correlates of willingness to use PharmFIT™ (7=1,043)

~

B Closy,
Innovative attribute of PharmFIT ™
Relative advantage 184 [.055, .325]
Compatibility 422 [.253, .599]
Complexity 134 [-.001, .275]
Sociodemogr aphic characteristics
Age
45-64 ref
65-75 -.220 [-.362,-.070]
Gender
Male ref
Female -.068 [-.164, .034]
Race
White ref
Black 098 [-.072, .272]
Asian 71 [.007, .339]
Multiracial or other race .042 [-.186, .243]
Ethnicity
Not Hispanic or Latino/a ref
Hispanic or Latino/a .009 [-.150, .138]
Rurality
Urban or suburban ref
Rural -013  [-.138,.096]
Educational attainment
High school, GED, or less ref
Some college or associates degree -.048 [-.191, .094]
College degree .013 [-.153, .172]
Graduate education or higher -.096 [-.292, .092]
Household Income
<$40,000 ref
$40,000 - $79,999 .015 [-.112, .143]
$80,000 or more -.073 [-.144, .137]
Healthcare use and history
Insurance status
Private ref
Medicare -.021 [-.164, .131]
Medicaid 118 [-.056, .288]
VA/Tricare/IHS/Other .024 [-.169, .233]
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B Closy

Uninsured .095 [-.169, .323]
Colorectal cancer screening history
No recent screening or not known ref
Recent screening .026 [-.080, .137]
Established regular healthcare provider
No ref
Yes -114  [-.287,.073]
Travel time to healthcare provider .007 [.004, .010]
Pharmacy typically used for healthcare needs
Retail chain (e.g., CVS, Walgreens) ref
Grocery store (e.g., Kroger, Albertsons) .023 [-.121, .162]
Department store or wholesaler (e.g., Walmart, Costco) .064  [-.088,.213]
Clinic or hospital pharmacy (e.g., Kaiser) -.033 [-.233, .166]
Independently owned pharmacy -.061 [-.230, .092]
Use of patient care services in pharmacy
No ref
Yes 193 [.094, .295]
Perceptions of service quality at pharmacy .068 [.011, .129]

Notes. Structural equation model conducted under full information maximum likelihood (FIML) estimation procedures. Latent variables:

Page 20

PharmFIT ™ willingness, relative advantage, compatibility, complexity, and perceptions of service quality at pharmacy. Grey highlights indicate

statistically significant coefficients.

f: Standardize regression coefficient. CIg504: 95% Confidence Interval. All confidence intervals are bias corrected.
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