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Abstract

Background: Despite screening’s effectiveness in reducing cervical cancer incidence and mortality, disparities in
cervical cancer screening uptake remain, with lower rates documented among uninsured and low-income indi-
viduals. We examined perceived financial barriers to, and the perceived cost burden of, cervical cancer screening.
Materials and Methods: We surveyed 702 low-income, uninsured or publicly insured women ages 25–64 years
in North Carolina, U.S., who were not up to date on cervical cancer screening according to national guidelines.
Participants were asked about perceived financial barriers to screening and how much they perceived screening
would cost. We used multivariable logistic regression to assess the sociodemographic predictors of perceived
financial barriers.
Results: Seventy-two percent of participants perceived financial barriers to screening. Screening appointment
costs (71%) and follow-up/future treatment costs (44%) were most commonly reported, followed by lost pay
due to time missed from work (6%) and transportation costs (5%). In multivariable analysis, being uninsured
(vs. publicly insured), younger (25–34 vs. 50–64 years), White (vs. Black), and not reporting income data were
associated with perceiving screening costs and future treatment costs as barriers to screening. Participants
reported wide-ranging estimates of the perceived out-of-pocket cost of screening ($0–$1300), with a median
expected cost of $245.
Conclusions: The majority of our sample of low-income women perceived substantial financial barriers to
screening, particularly related to screening appointment costs and potential follow-up/future treatment costs.
Providing greater cost transparency and access to financial assistance may reduce perceived financial barriers to
screening, potentially increasing screening uptake among this underserved population. Clinicaltrials.gov re-
gistration number NCT02651883.

Keywords: cervical cancer, cancer screening, human papillomavirus, under-screened populations, health dis-
parities, financial barriers

Introduction

D isparities in cervical cancer incidence and mortality
persist by poverty level, insurance status, race, and

ethnicity, despite availability of effective and cost-effective

cervical cancer screening.1,2 These disparities are, in part,
driven by inequities in screening access and uptake,3,4 as over
half of new cervical cancer cases are attributed to insufficient
screening.5 Lower rates of screening uptake have been docu-
mented among uninsured and low-income individuals.6–15
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In 2018, 81% of U.S. women 21–65 years of age reported
being up to date for cervical cancer screening as per national
screening guidelines—having had a Papanicolaou (Pap) test
within the past 3 years or human papillomavirus (HPV) test
within the past 5 years.15,16 However, as of 2015, only 64% of
uninsured women, 78% of publicly insured women, and 75%
of low-income women had been screened in accordance with
national screening guidelines, suggesting that more work is
needed to increase screening coverage in these medically
underserved groups.17

Perceived financial barriers likely affect cervical cancer
screening adherence, particularly within medically under-
served groups who are financially vulnerable. Financial
barriers, often conceptualized as a subset of structural barri-
ers, have been defined as cost-related factors inhibiting a
patient’s ability to pay for health care services or that dis-
courage providers from caring for them.18 U.S. women con-
sistently report cost as a barrier to cervical cancer screening,
particularly among low-income and other medically un-
derserved populations.19–22 The prevalence of perceived
cost barriers to cervical cancer screening ranges from
around 20% to over 60% among low-income, uninsured
women.23–26 Qualitative analyses have provided addi-
tional insight into the types of cost barriers to screening
individuals perceive. In addition to screening appointment
and laboratory test costs,27,28 other perceived cost barriers
may stem from potential follow-up procedures or treat-
ment,29,30 taking time off work,19,24,29,31,32 childcare,31,33

and transportation.24,27,31,34

The Health Belief Model posits that perceived barriers,
influenced by sociodemographic factors, reduce an individ-
ual’s propensity to engage in health behaviors, such as cer-
vical cancer screening.35 A deeper understanding of the
prevalence of perceived financial barriers and the factors
associated with the report of these barriers is urgently needed.
Prior quantitative analyses of barriers to cervical cancer
screening have asked individuals whether they perceived
cost, generally, to be a barrier to screening.23,25,36 However,
to effectively tailor interventions aiming to alleviate financial
barriers, it is critical to differentiate between the different
types of cost barriers. Additionally, an understanding of
the sociodemographic predictors of perceiving financial
barriers—which, to date, have only been assessed in a small
sample of Latina women living in Utah36—should inform
this work. Therefore, the objective of this study was to further
understand the types of perceived financial barriers to, and
perceived cost burden of, cervical cancer screening, as re-
ported by low-income women in North Carolina who re-
ported not being up to date with cervical cancer screening
recommendations.

Materials and Methods

Participants

Participants were enrolled in the MyBodyMyTest Phase
Three (MBMT-3) Study, a two-arm randomized controlled
trial examining the effect of mailed HPV self-testing on
cervical cancer screening among under-screened women.

Participants were recruited for study enrollment between
April 2016 and December 2019. Recruitment methods in-
cluded printed (flyers, posters, etc.), online (Facebook,
Craigslist), and radio advertisements; referral through the NC

United Way 2-1-1 social assistance helpline; and in-person
enrollment at community events and through community
organizations.37 Participants were eligible for the study if
they were between the ages of 25 and 64, were not pregnant,
had an intact cervix (no history of hysterectomy), had income
£250% of the U.S. federal poverty level (FPL), were unin-
sured or enrolled in Medicaid or Medicare, and were living
within the catchment area of a study-associated clinic (cov-
ering 22 North Carolina counties). In addition, women were
eligible only if they self-reported not having a Pap test in 4
years or more and not having an HPV test in 6 years or more,
since these women are considered overdue for screening
according to national U.S. guidelines.16

Procedures

Potential participants completed an eligibility screener by
phone when recruited through advertisements or the United
Way hotline, or in-person in the case of in-person recruit-
ment. Eligible women received informed consent forms via
mail. They then completed a baseline survey by phone fol-
lowing enrollment. Participants received a $25 incentive for
completing this survey, in addition to a potential additional
$55 for completion of the study follow-up and exit surveys.
No incentives were given for the completion of screening.
The University of North Carolina Institutional Review Board
(IRB) approved the study procedures.

Measures

Data are drawn from the eligibility screener and baseline
questionnaire administered as a part of the MBMT-3 study.
The eligibility screener included sociodemographic char-
acteristics such as race, ethnicity, education, and health
insurance status. The baseline survey assessed perceived
barriers to cervical cancer screening using the following
question: ‘‘What are some reasons that you haven’t had a
Pap smear recently?’’ Response options included ‘‘cost’’
and ‘‘no insurance,’’ in addition to other nonfinancial bar-
riers (multiple responses were allowed). For each reason
selected, participants then indicated what about that reason
made it difficult to be screened. We coded these open-ended
responses as belonging to discrete categories. Primary
outcome variables for this analysis were defined as whether
participants reported each of the following specific finan-
cial barriers: cost of screening test or appointment
(screening cost), cost of follow-up care or treatment (future
treatment cost), cost of taking time off work (lost pay), and
cost of getting to and from the appointment (trans-
portation cost). Responses did not include any other fi-
nancial reasons.

Additionally, the survey assessed perceived cost burden
through open-ended items asking participants to estimate the
cost of various aspects of the cervical cancer screening pro-
cess, including ‘‘a Pap smear appointment and laboraory
tests,’’ ‘‘transportation and parking for the appointment,’’
‘‘paying someone to watch children or others you take care
of,’’ and ‘‘lost pay due to time off work.’’ Participants had the
option of responding ‘‘don’t know’’ to each perceived cost
question. The survey also assessed whether participants had
ever heard of the Breast and Cervical Cancer Control Pro-
gram (BCCCP), asking, ‘‘Low-income women who don’t
have insurance can get free breast and cervical cancer
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screening through a government program. It’s called the
Breast and Cervical Cancer Control Program, or ‘‘BEE-cep’’
(BCCCP). Have you ever heard of this program before?’’

Participant sociodemographic characteristics were as-
sessed as potential predictors of perceived financial barriers.
The selection of predictors was guided by the Health Belief
Model,35 and informed by prior literature documenting
characteristics associated with the report of financial barri-
ers36 and cervical cancer screening completion.6,7,9,10,38–40

Given that cost-related barriers mediate access to health
care,35,41,42 characteristics associated with screening non-
compliance were considered as potential predictors of per-
ceived financial barriers. Potential predictors include
demographics (age, marital status, sexual orientation), social
factors (race, ethnicity, education, employment status, pri-
mary language), and resources (poverty level, health insur-
ance status, receipt of social assistance, rurality). Receipt of
social assistance refers to receipt of food stamps, housing
assistance, welfare payments, supplemental security income,
or disability payments. Poverty level was calculated from
household size and annual income, using the FPLs set for the
year in which the survey was completed. Rurality was de-
termined using the 2006 Rural–Urban Commuting Area
(RUCA) codes on the basis of participant zip codes.43

Analytic strategy

Participants missing financial barriers data were excluded
from the analytic sample (2%, 16/729). Additionally, for
predictors included in the multivariate analysis with less than
10 missing responses, participants with missing data were
excluded from the analytic sample (2%, 11/729). Excluded
participants (n = 27) did not differ from the final analytic
sample on the four sociodemographic characteristics with full
response rates (Supplementary Table S2).

Chi-square test statistics were used to assess differences in
sociodemographic characteristics for the two most com-
monly perceived financial barriers. Multivariable logistic
regression models were constructed to predict reporting
screening cost and future treatment cost as barriers to
screening. Characteristics related to participant resources
(i.e., health insurance, poverty level, employment status)
were prioritized for inclusion in the model due to their direct
conceptual relationship with perceived financial barriers.44

Additionally, sociodemographic characteristics that may in-
fluence how an individual’s resources or belief in the im-
portance of screening influence their report of financial
barriers were included (i.e., age, race, education). Receipt of
social assistance was excluded due to multicollinearity with
health insurance.

In the results of this analysis, average marginal effects for
each explanatory variable can be interpreted as the average
difference in the predicted probability of reporting the per-
ceived financial barrier of interest, holding all other covari-
ates constant, across all observations in the analytic sample.45

Standard errors (SEs) for the marginal effects were estimated
by applying the Delta method using the ‘‘margins’’ command
in STATA 16.1 (StataCorp, College Station, TX).46 No col-
linearity in the final models was detected. Chi-square tests
and multivariable models were not constructed for the report
of lost pay and transportation cost barriers due to the low
prevalence of these outcomes.

Wilcoxon rank sum tests were used to compare partici-
pants’ perceived cost burden by insurance status and report of
perceived financial barriers. Because of the presence of out-
liers in perceived cost burden responses for the appointment
and laboratory tests, screening cost estimates were winsor-
ized by capping perceived costs above the 95th percentile at
this value.

Results

Study participants

Most participants were uninsured (78%), unemployed
(57%), and living at or below the FPL (55%). The majority of
women identified as non-Hispanic or non-Latina ethnicity
(91%) and identified as either Black (48%) or White (41%).
Almost 95% of participants spoke English as their primary
language. The age distribution was relatively uniform, with
33% between 25 and 34 years, 38% between 35 and 49, and
29% between 50 and 64. A slight majority of women (53%)
were single and had never been married (Supplementary
Table S1).

Perceived financial barriers to screening

Seventy-two percent (506/702) of participants perceived
one or more financial barriers to screening, and the majority
of participants (75%) reported that they strongly or somewhat
agreed with the following statement, ‘‘If I needed to get
cervical cancer screening, it would cost more than I could
pay.’’ The most commonly reported perceived financial
barriers reported in participant open-ended responses were
out-of-pocket costs associated with the screening appoint-
ment (71%) and future treatment (44%). Lost pay due to time
missed from work (6%) and transportation costs (5%) were
less commonly identified as perceived financial barriers to
cervical cancer screening (Fig. 1). Forty-seven percent of

FIG. 1. Perceived financial barriers to cervical cancer
screening (N = 702). This figure shows the prevalence of
perceived financial barriers to screening. Perceived barriers
were assessed using the following survey question: ‘‘What are
some reasons that you haven’t had a Pap smear recently?’’
Answer options included ‘‘cost’’ and ‘‘no insurance,’’ in ad-
dition to other nonfinancial barriers. Participants were asked to
mark all that apply. For each reason selected, participants
were then asked to indicate, more specifically, what about that
reason made it difficult to be screened. Open-ended responses
were qualitatively coded as belonging to the discrete cate-
gories reported in the above figure. Pap, Papanicolaou.
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participants perceived two or more distinct financial barriers
to screening (Fig. 2). Concerns about out-of-pocket screening
costs and future treatment costs were most commonly re-
ported together among participants perceiving two distinct
barriers, and almost all participants (98%) who reported at
least one financial barrier reported screening costs as a per-
ceived barrier.

When assessing screening and treatment cost barriers
across sociodemographic characteristics, in almost all
groups, over 60% of participants reported screening costs as a
barrier, and over 40% reported treatment costs as a barrier
(Table 1). In bivariate analysis, insurance status was associ-
ated with reporting screening ( p < 0.001) and future treat-
ment ( p < 0.001) costs as perceived barriers to screening
(Table 1). Racial identity and not receiving social assistance
were also associated with reporting screening and future
treatment costs as perceived barriers to screening. Ad-
ditionally, participant age and employment status were both
associated with perceiving screening cost as a barrier, but not
future treatment cost (Table 1).

In multivariate analysis, being uninsured, versus publicly
insured, was associated with a 39% point (SE = 4.3,
p < 0.001) increase in the predicted probability of reporting
screening costs as a perceived barrier (Table 2). Being un-
insured was also associated with a 31% point (SE = 3.9,
p < 0.001) increase in the predicted probability of reporting
future treatment costs as a perceived barrier. White partici-
pants, compared with their Black counterparts, had an 8%
point (SE = 3.4, p = 0.01) higher predicted probability of
perceiving screening costs as a barrier and a 12% point
(SE = 3.9, p = 0.002) higher predicted probability of per-
ceiving future treatment costs as a barrier. Additionally, in-
dividuals missing FPL data, most commonly due to not
reporting income, were more likely than individuals falling
below the FPL to perceive both screening costs ( p = 0.04) and
future treatment costs ( p = 0.004) as barriers. Older individ-
uals between age 50 and 64 were less likely than younger
participants less than age 35 to perceive barriers of both
screening costs ( p = 0.03) and future treatment costs
( p = 0.03) (Table 2).

Perceived cost burden

Participants’ total perceived out-of-pocket cost burden for
cervical cancer screening—including the clinic appointment,
lost pay, childcare, and transportation—ranged from $0 to
$1300, with a median of $245 and interquartile range (IQR)
of $135–$375 among participants reporting complete re-
sponses (n = 597). On average, participants reporting one or
more financial barriers to screening perceived the total out-
of-pocket cost of screening to be higher than those who did
not report any financial barriers (median: $265 vs. $194,
p < 0.0001). Uninsured participants also reported the total
perceived cost of screening to be higher than publicly insured
participants (median: $265 vs. $125, p < 0.0001). When
asked about the BCCCP as a resource for free screening
among low-income women without insurance, the vast ma-
jority (94% [662/702]) reported that they had not heard of the
program.

The majority of participants’ perceived out-of-pocket cost
burden stemmed from the cost of the screening appointment
and laboratory tests, with a median perceived cost of $200
and responses ranging from $0 to $800 (Fig. 3). Of note, over
9% of participants reported that they did not know how much
the screening procedure would cost. Almost 90% of partici-
pants reported nonzero transportation costs, with a median of
$10 (IQR $5–$15). Smaller proportions of participants re-
ported perceived out-of-pocket costs stemming from lost pay
(30%) or childcare (13%). Among those who reported per-
ceived costs associated with lost pay, the median was $70
(IQR $50–$100). Among individuals reporting childcare
costs, the median was $30 (IQR $20–$40) (Table 3).

Discussion

Among a sample of low-income women in North Carolina,
U.S. overdue for cervical cancer screening, the majority
(72%) perceived one or more financial barriers to screening.
Participants most commonly reported the perceived cost of
the clinic appointment as a barrier and also attributed the
highest perceived out-of-pocket screening costs to this
component. Nonmedical costs, such as transportation, care-
giving expenses, and lost wages due to time off work, were
less often perceived as barriers. Being uninsured (vs. publicly
insured), younger (age 25–34 vs. 50–64), White (vs. Black),
and not reporting income data were associated with reporting
perceived financial barriers to screening stemming from the
clinic appointment and potential future treatment costs. Ad-
ditionally, uninsured participants perceived higher screening
costs than their publicly insured counterparts.

While our findings are largely in line with prior analyses of
barriers to cervical cancer screening, our focus on rarely or
never-screened women from low-income households, a
group at heightened risk of cervical cancer incidence and
mortality,47 is highly novel. With regard to age, our findings
are in line with a prior analysis of barriers to cervical cancer
screening, which found that older women were less likely to
perceive financial barriers but more likely to report putting
screening off or not feeling a need to be screened.36 The
higher perceived financial barriers among White women
compared with Black women observed in this analysis,
viewed in light of comparable reported cervical cancer
screening rates among Black (85.6%) and White (85.0%)
individuals in the United States,48 may suggest that other

FIG. 2. Number of perceived financial barriers to cervical
cancer screening (N = 702). This figure represents the
number of financial barriers perceived by participants, in-
cluded screening costs (Pap test appointment and laboratory
costs), future treatment costs (including follow-up screening
for abnormal results), lost pay due to time missed from
work, and transportation costs.
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Table 1. Unadjusted Associations Between Sociodemographic Characteristics and Perceived Financial

Barriers to Cervical Cancer Screening in the MyBodyMyTest-3 Study (N = 702)

Characteristic

Perceived financial barriers
No. perceiving barrier (% in category)

Screening costsa pb Future treatment costs pb

N (%) 495 (71%) 312 (44%)
Age (years) 0.004 0.26

25–34 157 (68%) 106 (46%)
35–49 209 (77%) 126 (47%)
50–64 129 (64%) 80 (40%)

Race <0.001 <0.001
Black 219 (65%) 125 (37%)
White 228 (79%) 154 (53%)
Other or not reportedc 48 (62%) 33 (42%)

Ethnicity 0.65 0.60
Non-Hispanic/Latina 449 (70%) 282 (44%)
Hispanic/Latina 46 (73%) 30 (48%)

Poverty 0.040 0.004
£100% FPL 261 (67%) 165 (43%)
>100%–250% FPL 200 (73%) 119 (43%)
Not reported (£250% FPL) 34 (85%) 28 (70%)

Health insurance <0.001 <0.001
Uninsured 435 (79%) 281 (51%)
Publicly insuredd 60 (39%) 31 (20%)

Receipt of social assistancee 0.002 0.036
No 278 (76%) 177 (48%)
Yes 211 (65%) 131 (40%)

Employment status 0.010 0.41
Unemployed 266 (67%) 172 (43%)
Employed 229 (76%) 140 (46%)

Education 0.30 0.15
High school diploma, GED, or less 209 (69%) 124 (41%)
Some college or more 193 (70%) 126 (46%)
Bachelor’s degree or more 93 (76%) 62 (51%)

Primary language 0.42 0.71
English 466 (70%) 294 (44%)
Non-Englishf 29 (76%) 18 (47%)

Sexual orientation 0.77 0.27
Heterosexual/straight 446 (71%) 274 (44%)
Gay/lesbian 10 (63%) 10 (63%)
Bisexual 35 (70%) 24 (48%)

Marital status 0.25 0.97
Single/never married 258 (69%) 168 (45%)
Married/living with a partner 109 (76%) 64 (45%)
Divorced/separated/widowed 128 (70%) 80 (44%)

Ruralityg 0.49 0.48
Urban 444 (70%) 278 (44%)
Rural 49 (74%) 32 (49%)

Bold p-values indicate p < 0.05.
Totals may not add up to full sample size due to missing data.
aScreening cost includes screening appointment costs and associated laboratory test costs.
bp-Values calculated using chi-squared test or Fisher’s exact test if cell size less than 5.
cIncludes American Indian or Alaska Native (n = 12), Asian (n = 6), Native Hawaiian or Pacific Islander (n = 2), Mixed race (n = 31), and

not reported (n = 27).
dIncludes Medicaid (n = 140), dual Medicaid/Medicare (n = 12), and Medicare only (n = 4).
eIncludes food stamps, housing assistance, welfare payments, SSI, or disability payments.
fIncludes Spanish (n = 32), Tongan, French, Creole, Mandarin, Russian, and Portuguese.
gDefined using the 2006 RUCA codes on the basis of participant zip codes: rural (RUCA ‡4), urban (RUCA <4).
FPL, federal poverty level; GED, General Education Development, RUCA, Rural–Urban Commuting Area; SSI, supplemental security

income.
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nonfinancial barriers to screening are more potent or imme-
diate for Black (vs. White) women. Racism has led to sys-
temic inequities in access to and quality of care for Black
individuals in the United States, which may influence psy-
chosocial factors involved in an individual’s likelihood of
being screened (e.g., medical mistrust) 49,50; how or whether
cancer risk factors and screening options are communicat-
ed51; and other structural access barriers to screening.30 Al-
though the sample of participants who did not report FPL was
less than 10%, the association with perceived financial barriers
may suggest that individuals who did not provide income in-
formation are particularly in financially precarious situations,
thus impacting their perceived barriers to screening.

Most notably, this study illustrates the importance of the
availability and awareness of health insurance and other
financial resources to reduce perceived financial barriers to
screening. Insurance status heavily influences the actual
out-of-pocket costs incurred from the cervical cancer

screening appointment and laboratories, which may influ-
ence perceived cost burden and barriers. The U.S. Afford-
able Care Act (ACA) requires that most health plans,
including Medicaid, cover recommended preventive ser-
vices, including cancer screening, without cost sharing.52,53

Studies assessing the effects of this cost-sharing provision
on preventive services uptake, however, have shown mixed
results,14,54 with one analysis finding no effect on Pap test
rates in low-income women.55 This may, in part, be explained
by discrepancies between actual and perceived costs. Re-
gardless of the actual costs, individuals’ perceived costs in-
fluence perceived barriers and, consequently, screening
uptake. The majority (84%) of publicly insured participants in
our analysis estimated nonzero clinic appointment and labo-
ratory test costs. This cost overestimation may be due to low
health insurance literacy and miscommunication about health
insurance policies, which is associated with delaying or for-
going preventive care.56

In contrast, uninsured individuals do not receive the pre-
ventive care protections mandated by the ACA and may be
liable for full charges of the screening appointment, as well as
potential follow-up of abnormal results, posing significant
financial barriers to uptake. Almost 11% of North Carolinians
remain uninsured post-ACA, as the state has not yet ex-
panded Medicaid coverage.57 Although free and low-cost
screening programs (e.g., BCCCP) are available to most low-
income, uninsured individuals, our findings reflect a general
lack of awareness of BCCCP, with 95% of participants
having never heard of this program before. Although it is
possible that participants were aware of other no-cost
screening programs, or were familiar with BCCCP, but did
not know it by name, this finding is in line with prior ana-
lyses’ identification of not having heard of free screening
programs as a barrier to screening.19,26,58 Furthermore, prior
studies have found that national free screening programs only
serve a small percentage of those eligible, leaving many low-
income, uninsured individuals unscreened.59–61 Moreover,
both insured and uninsured women are subject to nonmedical
costs, such as transportation and lost wages due to time away
from work, which may limit uptake of cervical cancer
screening. This points to the need for available and accessible
financial assistance mechanisms beyond insurance or free
screening programs.

Our findings of high perceived costs and other financial
barriers to cervical cancer screening among both uninsured
and publicly insured women are in line with a 2010 analysis
of Ohio Appalachian women, in which 80% reported not
knowing the cost of cervical cancer screening and 40% of
reported costs were overestimated.26 In addition to high-
lighting concerns about health insurance literacy and free
screening program awareness, cost overestimation may be
due to participants associating clinic appointments with
nonscreening-related tests and expensive bills, a theme iden-
tified in prior work.30,62,63 Although we did not ask participants
to estimate the perceived cost of potential follow-up testing or
treatment in the case of abnormal results, 45% reported this as a
barrier to screening, suggesting that the threat of future costs
may factor into perceived cost burden as well.29,30

Several limitations should be considered in the interpre-
tation of these findings. First, women surveyed for this
analysis self-selected for entry by responding to recruitment
efforts; as such, participants may have been more interested

Table 2. Multivariate Associations Between

Sociodemographic Characteristics and Perceived

Financial Barriers to Cervical Cancer

Screening (N = 702)

Perceived financial barriers
Average Marginal Effect (SE)

Screening
cost

Future
treatment

cost

Age (years)
25–34 Ref. Ref.
35–49 0.06 (0.04) -0.02 (0.04)
50–64 -0.09* (0.04) -0.10* (0.05)

Race
Black Ref. Ref.
White 0.08* (0.03) 0.12** (0.04)
Other or not reported -0.07 (0.06) 0.03 (0.06)

Education
High school diploma,

GED, or less
Ref. Ref.

Some college
or Associate’s degree

-0.002 (0.03) 0.04 (0.04)

Bachelor’s degree
or more

0.04 (0.04) 0.08 (0.05)

Health insurance status
Public insurance Ref. Ref.
Uninsured 0.39** (0.04) 0.31** (0.04)

Employment status
Unemployed Ref. Ref.
Employed 0.04 (0.03) 0.01 (0.04)

FPL
£100% FPL Ref. Ref.
>100%–250% FPL -0.04 (0.04) -0.06 (0.04)
Not reported 0.13* (0.06) 0.22** (0.08)

**p < 0.01, *p < 0.05.
Multivariable logistic regression used to estimate average mar-

ginal effects (SEs reported in parentheses). Average marginal
effects represent the average difference in the predicted probability
of perceiving screening cost, or future treatment cost, as a barrier to
cervical cancer screening holding all other covariates constant,
across all observations in the analytic sample.

SE, standard error.

1248 BIDDELL ET AL.

D
ow

nl
oa

de
d 

by
 2

4.
21

1.
13

3.
81

 f
ro

m
 w

w
w

.li
eb

er
tp

ub
.c

om
 a

t 0
2/

24
/2

2.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 



in getting screened for cervical cancer than the general
population of low-income women overdue for cervical can-
cer screening. This may suggest that our sample experienced
heightened financial barriers to screening compared with the
general population. Additionally, this analysis was limited to
low-income women living in North Carolina, making the
generalizability of study findings to other contexts not yet
known; however, the identification and recruitment of low-
income women overdue for cervical cancer screening, a
population less often reached for research efforts, is a major
strength of this study. Although our analysis is unique in its
in-depth examination of perceived financial barriers to cer-
vical cancer screening, the full range of barriers—including
psychosocial barriers, such as prior screening experiences or
anticipated discomfort, and knowledge-related barriers—
must be considered in designing policies and interventions to
increase screening uptake. Another structural barrier that
must be considered is not having a usual source of care.21,64,65

While reducing the cost of screening through insurance

coverage expansion is necessary, it is not sufficient to in-
crease screening without also ensuring access to a usual
source of preventive care.

Conclusion

Our findings highlight the nature of perceived financial
barriers to, and cost burden of, cervical cancer screening in a
particularly at-risk population. The majority of low-income
women overdue for cervical cancer screening in our sample
perceived financial barriers associated with the cost of the
clinic appointment and potential future treatment costs. Gi-
ven the role of insurance status in predicting an individual’s
likelihood of perceiving financial barriers, expanding insur-
ance coverage to low-income women, whether through ex-
panded Medicaid eligibility or increased enrollment
assistance, may be an effective way to reduce perceived and
actual financial barriers, thereby increasing screening uptake.
Additionally, centralized communication surrounding the

FIG. 3. Perceived cost
burden of cervical cancer
screening among MBMT-3
participants. This figure
shows the distribution of
perceived costs stemming
from each of four compo-
nents of cervical cancer
screening. Screening costs
were winsorized at the 95th
percentile due to outliers.
MBMT-3, MyBodyMyTest
Phase Three.

Table 3. Perceived Cost Burden of Cervical Cancer Screening (N = 702)

Expected out-of-pocket costs
Median (IQR):

full sample
n (%) reporting
nonzero costa

Median (IQR): among participants
reporting nonzero cost

Screening costsb $200 ($100–$300) 601 (94.9%) $200 ($110–$300)
Lost payc $0 ($0–$40) 201 (29.6%) $70 ($50–$100)
Transportation costsd $10 ($5–$15) 604 (89.9%) $10 ($5–$15)
Childcare costse $0 ($0–$0) 93 (13.4%) $30 ($20–$40)

aPercentage of participants reporting an expected cost (participants who refused to report cost or did not know cost were excluded from
the denominator).

bSixty-nine participants (9.8%) reported that they did not know this expected cost.
cTwenty-two participants (3.1%) reported that they did not know this expected cost.
dThirty participants (4.3%) reported that they did not know this expected cost.
eEight participants (1.1%) reported that they did not know this expected cost.
IQR, interquartile range.
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availability of free screening programs for low-income,
uninsured women is important to ensure maximal use of
these programs. Finally, although less often reported as
barriers, costs stemming from transportation, lost pay, and
childcare were reported by a substantial number of partic-
ipants; as such, financial support services that reduce the
burden of these nonmedical costs are important to imple-
ment and evaluate. At-home HPV self-collection, which
has been shown to be comparably effective to in-clinic
testing and highly acceptable,66–70 may be one way to
eliminate such nonmedical costs and thus reduce financial
barriers, among other structural barriers, to screening.71,72

In the ongoing MBMT-3 study, we are assessing direct
and indirect costs to patients in both arms of the trial: HPV
self-collection and telephone reminders.37 To effectively
increase screening uptake among low-income, under-
screened women, perceived financial barriers must be
considered as they relate to medical and nonmedical com-
ponents of screening costs.
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