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BACKGROUND: Ethnic minority women are at in-
creased risk of cervical cancer. Self-sampling for
high-risk human papillomavirus (HPV) is a promising
approach to increase cervical screening among hard-
to-reach populations.
OBJECTIVE: To compare a community health worker
(CHW)-led HPV self-sampling intervention with standard
cervical cancer screening approaches.
DESIGN: A 26-week single-blind randomized pragmatic
clinical trial.
PARTICIPANTS: From October 6, 2011 to July 7, 2014, a
total of 601Black, Haitian, andHispanic women aged 30–
65 years in need of cervical cancer screening were recruit-
ed, 479 of whom completed study follow-up.
INTERVENTIONS: Participants were randomized into
three groups: (1) outreach by CHWs and provision of
culturally tailored cervical cancer screening informa-
tion (outreach), (2) individualized CHW-led education
and navigation to local health care facilities for Pap
smear (navigation), or (3) individualized CHW-led ed-
ucation with a choice of HPV self-sampling or CHW-
facilitated navigation to Pap smear (self-swab option).
MAIN MEASURES: The proportion of women in each
group whom self-reported completion of cervical cancer
screening. Women lost to follow-up were considered as
not having been screened.
KEY RESULTS: Of the 601 women enrolled, 355
(59%) were Hispanic, 210 (35%) were Haitian, and
36 (6%) were non-Haitian Black. In intent-to-treat
analyses, 160 of 207 (77%) of women in the self-
swab option group completed cervical cancer screen-
ing versus 57 of 182 (31%) in the outreach group
(aOR 95% CI, p < 0.01) and 90 of 212 (43%) in the
navigation group (aOR CI, p = 0.02).
CONCLUSIONS: As compared to more traditional ap-
proaches, CHW-facilitated HPV self-sampling led to

increased cervical cancer screening among ethnic minor-
ity women in South Florida.
TRIAL REGISTRATION: Clinical Trials.gov Identifier:
NCT02121548
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BACKGROUND

The widespread adoption of Pap smear screening has resulted
in dramatic decreases in cervical cancer mortality.1 However,
as compared with non-Hispanic white women, Black and
Hispanic women in the United States (US) remain at increased
risk.1, 2 These disparities are attributable to lower uptake of
cervical cancer screening, which is recommended for women
ages 21–65 once every 3 years. Multiple barriers to cervical
cancer screening include lack of health insurance, limited
access to care, low health literacy, immigration status, lan-
guage barriers, and lack of awareness.3–5 Furthermore, as
screening by Pap smear requires a pelvic examination, cultural
beliefs as well as distrust of formalized health care systems
may also contribute to such disparities.5, 6 In the US, interven-
tions to address these disparities have primarily focused on
culturally tailored approaches aimed at increasing Pap smear
uptake. Many of these interventions include community
health workers (CHWs).7, 8 CHWs are community mem-
bers with limited formal health care training who under-
stand local health beliefs, communicate in the language
of the community, and understand the social and histor-
ical experiences shaping their communities. Yet, even
with such programs, many women are not adequately
screened.8, 9 Thus, additional strategies are warranted.
One alternative approach to cytology screening is testing for

the presence of DNA from carcinogenic strains of the human
papillomavirus (HPV), the primary cause of cervical can-
cers.10 This approach is now recommended as a primary
screening strategy for women 25 and over by the American
Society of Clinical Oncology (ASCO), once every 5 years in
maximal resource settings.11 In the US, in 2014, the Food and
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Drug Administration (FDA) approved one high-risk HPV
assay for such use.12 A strength of HPV screening is that when
validated polymerase chain reaction tests are used, self-
collected HPV specimens demonstrate similar sensitivity to
physician-collected specimens.13, 14 HPV self-sampling is
particularly promising because it is minimally invasive, in-
volving only the self-collection of a swab without a speculum
or vaginal exam.
In other countries, randomized studies of HPV self-

sampling (most using mailed kits) have shown increased rates
of screening.15, 16 In the US, several non-randomized stud-
ies17–19 and small pilot studies20 have also shown this ap-
proach has high acceptability among ethnic minority women.
To determine if providing women with the option of HPV self-
sampling would result in increased rates of cervical cancer
screening among ethnic minority women, we conducted a
randomized trial comparing this approach to more traditional
outreach.

METHODS

Study Design

Detailed methods of the study protocol have been previously
described.21 In brief, the study was a single-blind pragmatic
RCT in which women were randomized to one of three inter-
ventions: (1) culturally tailored public health outreach (out-
reach), (2) community health worker (CHW) navigation to
local health care facilities for Pap smear screening (naviga-
tion), and (3) CHW-facilitated HPV self-sampling (self-swab
option). Our sample size of 600 women was based on a priori
power analysis which indicated that this sample size would
achieve adequate power (> .80) to detect a 15–20% difference
in cervical cancer screening uptake between our study
groups.19 The study was approved by the University of Miami
Institutional Review Board and registered at clinialtrials.gov
(NCT02121548).

Study Population

From October 6, 2011 to July 7, 2014, we recruited 601
women living in three ethnic neighborhoods in Miami-Dade
County: Little Haiti (Haitian, n = 200), Hialeah (Hispanic, n =
200), and South Dade (multiple races/ethnicities, n = 201). We
included women who (1) self-identified as Hispanic, Black, or
Haitian, (2) age 30–65 years, and (3) did not have a Pap smear
within the past 3 years. We excluded women who (1) had a
previous hysterectomy, (2) reported a history of cervical can-
cer, (3) planned to move in the following 6 months, and/or (4)
were currently enrolled in another cervical cancer prevention/
outreach study.
CHWs employed by community health centers (CHCs) in

each neighborhood recruited potential participants at commu-
nity venues (e.g., stores, community events, churches). They
explained the study and assessed study eligibility. Detailed

contact information was obtained from eligible women ex-
pressing interest in participating. CHWs provided this infor-
mation to research assistants (RAs), who contacted partici-
pants to schedule a study intake visit at the participant’s home,
the participating CHC, or another mutually agreed upon com-
munity venue. During this visit, participants provided free and
voluntary informed consent in their primary language (En-
glish, Spanish, or Haitian Creole) and had all of their questions
answered prior to signing. Following consent, a brief struc-
tured interview including items regarding sociodemographic
characteristics, health care access, utilization, and cervical
cancer knowledge22 was conducted by the RA. The cervical
cancer knowledge questions included true/false items regard-
ing causes and symptoms of cervical cancer, as well as items
regarding the effectiveness of cervical cancer screening. All
interview items were developed with substantial input from
community partners and piloted prior to study implementa-
tion. After the study intake, participants were randomized to
one of three interventions using a pre-generated randomization
list from the study statistician. Randomization was stratified
by study site.
At 6 months, the RA, who was blinded to group assign-

ment, contacted participants to conduct a follow-up interview
including self-reported data on whether participants had com-
pleted cervical cancer screening since study entry. Participants
were reminded not to reveal their group assignment during the
follow-up assessment. Women received a $25 gift card at the
intake and follow-up visits. For women who were unable to
come for the follow-up interview, we attempted to collect
cervical cancer screening information by phone. When partic-
ipants completed their follow-up interview, their particpation
in the study ended. Study-wide follow-up was completed on
February 17, 2015.

Study Intervention Groups

Outreach Group.During the study intake visit, all participants
were provided a culturally tailored brochure in their preferred
language (English, Spanish, or Haitian Creole). The brochure
explained the importance of cervical cancer screening and
community-specific information on how to obtain a Pap smear
at the CHC or other local facilities offering free or low-cost
Pap smears. These brochures were developed with input from
the CHWs, clinical staff at the CHC, and neighborhood-
specific community advisory boards. CHWs also provided
women with additional information on health and social pro-
grams, resources, and initiatives available at the CHC for
which they may be eligible.

Navigation Group. Participants randomized to the CHW
navigation group received the outreach intervention and also
had a one-on-one education session with the CHW (lasting
30 min) at a mutually agreed upon location. The one-on-one
education reinforced the educational materials. The CHWwas
also actively involved in helping participants obtain
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appointments for Pap smear screening at the CHC or any other
health care facilities and following up to ensure the test had
been done. This included providing participants with informa-
tion on how to obtain an appointment at a health care facility,
answering participant questions regarding what to expect dur-
ing their visit, and following up with participants to inquire as
to whether appointments were scheduled, as well as address-
ing any unforeseen challenges in scheduling the screening. In
each community, free Pap smear screening was available for
any woman age 50 years and over and free or low-cost
screening was available at each CHC for women under age
50 (sliding scale based on income).

Self-Swab Option Group. Women randomized to this group
also received the outreach intervention and the same
individualized education session as those in the navigation
group. They were then offered the option of performing the
HPV self-sampling at the time of the education visit or having
the CHW help navigate them to obtaining a Pap smear (same
as navigation group). When the study was designed, empirical
support for HPV self-sampling was more limited, and our
institutional reviewers felt that women in the experimental
group should be allowed to choose between standard screen-
ing (i.e., the Pap smear) and HPV self-sampling.

Study Outcomes

Our primary study outcome was self-reported completion of
any form of cervical cancer screening (either Pap smear or
HPV self-sampling) based on responses at the 6-month fol-
low-up interview. Our analysis was based on intention to treat
and we assumed that women whom we were not able to
contact for follow-up information did not complete such
screening. Women in the HPV self-swab option group were
considered screened whether they chose to have the HPV self-
swab or completed a Pap smear. We also conducted two other
primary outcome analyses: the first included women for whom
partial follow-up information (e.g., cervical cancer screening
completion) was available via phone (n = 523) and the second
included only women for whom the complete follow-up inter-
view information was available (n = 479). As pre-planned
secondary outcomes, we report changes in cervical cancer
knowledge22 (proportion of women answering greater than
50% of knowledge questions correctly). Additionally, we
evaluated changes in health insurance coverage and having a
usual source of care.
Based on external feedback received after study comple-

tion, two post hoc analyses are presented. The first is a sub-
group analysis restricted to women age 50 and over, as these
women had access to free Pap smear screening through
existing Centers for Disease Control (CDC)-funded programs.
An additional concern was that for women undergoing HPV
self-sampling, we had laboratory confirmation of the screen-
ing being completed. However, for women reporting having

had Pap smear, we relied on self-reports. To obtain confirma-
tory evidence, the CHWs retrospectively reviewed the elec-
tronic medical records at two of the sponsoring CHC sites.

Statistical Analyses

We summarize patient characteristics using descriptive statis-
tics for overall sample as well as by randomization arm. For
categorical variables, differences in percentages were exam-
ined using chi-square tests. For continuous variables such as
age, we used one-way ANOVA. We then examined women
screened in each group by fitting multivariable logistic regres-
sion models with and without potential covariates including
age, race/ethnicity, prior history of having had a Pap smear,
marital status, education, insurance, and immigration status.
These models also took into account clustering by study site.
Logistic regression analyses were also performed using ran-
domization arm interacted with study site as predictors for
each outcome. Differences were considered statistically sig-
nificant at alpha of 0.05. For regression analysis, we report
odds ratio (OR) at the 95% confidence interval (CI). Data
management and statistical analyses were done with SAS
v9.4 (SAS Institute Inc., Cary, NC, USA).

RESULTS

CHWs assessed 4608 women for potential study eligibility
(Fig. 1). Of these, 75% were not eligible. Half of the ineligible
women reported having had a Pap smear in the prior 3 years.
Of the 1156 eligible women, we were unable to establish
follow-up contact with 392 (34%) and 118 (10%) declined to
participate. We obtained informed consent and randomized
601 women (outreach = 182, navigation = 212, and self-swab
option = 207). Of those randomized to the navigation or self-
swab option groups, 85 and 93% received the planned CHW
educational session, respectively. Of those randomized to the
self-swab option, 133 of 207 (64%) chose HPV self-sampling.
At 6 months, we were able to conduct follow-up interviews
with 479 (80%) women and were able to collect follow-up
data by phone on an additional 44 (7%) women. By group
assignment (including data collected by phone), follow-up
data was available in 162 of 182 (89%) of women in outreach,
176 of 212 (83%) in the navigation group and 185 of 207
(89%) in the self-swab option group. By site, we were able to
collect follow-up data on 181 of 200 (91%) of the women in
Hialeah, 174 of 200 (87%) in Little Haiti, and 168 of 201
(83%) in South Dade.
Among the 601 women, 355 (59%) were Hispanic, 210

(35%) were Haitian, and 36 (6%) were non-Haitian Black
(Table 1). The mean age of study participants was 48.7 ±
9.1 years, 497 (83%) lacked health insurance, and 307 (51%)
lacked a usual source of care. In addition, 202 (34%) reported
being US citizens and 260 (43%) were permanent residents.
Lastly, 101 (17%) reported never having had a Pap smear in
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their lifetime. The distribution of these characteristics was
similar across all three groups.
At 6 months, women in the self-swab option group were

significantly more likely to report having had cervical cancer
screening than women in the outreach group (77% (160 of
207) versus 31% (57 of 182), OR 7.47 CI 4.75–11.73,
p < 0.01) (Fig. 2). Women in the navigation group were also
significantly more likely to report having had a cervical cancer
screening when compared with women in the outreach group
(43% (90 of 212) versus 31% (57 of 182) OR 1.62, CI 1.07–
2.45, p = 0.02; Table 2). The proportion of women screened in
the self-swab option group was also significantly higher than
the proportion screened in the navigation group (OR 4.61, CI
3.02–7.05, p < 0.01). Analysis restricted to the 523 women for
whom partial follow-up information was available as well as
to the 479 who completed the 6-month questionnaire yielded
similar results (see Table 2). Multivariable models controlling
for clustering by site, factors independently associated with
having screening (income, marital and immigration status),
other potential covariates (age, health insurance, education,
ever having had a Pap smear, race/ethnicity), also found

Fig. 1 Participant enrollment.

Table 1 Baseline Characteristics by Intervention Group

Outreach
N= 182

Navigation
N = 212

Self-swab
option N=
207

Age mean (SD) 47.5 (9.0) 48.3 (8.8) 47.4 (9.5)
Income (%< $
20,000/year)

57.1 60.4 61.8

Education (%< 12
years)

37.9 42.9 37.7

Uninsured (%) 83.0 80.2 85.0
With no usual
source of care (%)

50.5 51.9 50.7

Marital status (%
married)

51.4 51.7 51.1

Ever had PAP
smear (% yes)

79.1 84.9 85.0

Race/ethnicity
Hispanic (%) 57.1 59.0 60.9
Haitian (%) 37.9 34.4 32.9
Black (non-
Haitian) (%)

4.9 6.6 6.3

Immigration status
US citizen (%) 33.0 32.5 35.3
Permanent
resident (%)

40.7 47.2 41.5

Other (%) 26.4 20.3 23.2

*There were no statistically significant differences in the distribution of
these baseline characteristics across the three groups
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completion of any form of cervical cancer screening was
higher among the self-swab option group than outreach
(adjOR 7.69, CI 7.18–8.23) or navigation (adjOR 4.73, CI
1.92–11.68). For the comparison of the navigation versus
outreach, the adjusted and un-adjusted odds ratio was similar,
but after including the additional covariates, the relationship
was no longer significant (navigation OR 1.63, CI 0.70–3.78;
see online appendix table).
The post hoc analysis restricted to participants age 50 years

and over found similar results; 75% (65 of 87) in the self-swab
option group were screened, versus 46% (46 of 101) in the
navigation group and 38% (27 of 72) in the outreach group. In
addition, in the CHC medical record review for participants
who self-reported having had a Pap smear, we were able to
find documentation of it being done at the sponsoring CHC in
24 of 57 (43%) of women in the outreach group and 50 of 90
(56%) in the navigation group.

Among the 479 women who completed the follow-up sur-
vey, we found significant increases in the percentage of wom-
en who reported having health insurance and a usual source of
care (Table 3). However, women in the self-swab option group
had similar increases in proportion reporting health insurance
and a usual source of care to both the navigation and the
outreach group. In the overall sample, the proportion of wom-
en who correctly answered over half of the cervical cancer
knowledge questions increased from 25% at the initial survey
to 44% at the 6-month survey. By group assignment, this
increase in cervical cancer knowledge was significantly great-
er in the self-swab option group versus that in the other two
groups (see Table 3).

HPV Screening Results

In total, there were 265 women in the study who completed
HPV self-sampling. This included the 133 of 207 (64%) of
women in the self-swab group who chose to have the HPV
self-sampling. In addition, at study conclusion, there were 174
women in the outreach and navigation groups who reported
not being screened. After their exit interview, we offered these
women the opportunity to have HPV self-sampling; of these,
132 (76%) agreed. Thus, overall, there were 265 women who
completed HPV self-sampling. Of these 265 women, 49
(19%) were found to be positive for high-risk HPV. By com-
parison, the US national HPV positivity rate is approximately
25%.23 Of the 49 women who were HPV positive, we suc-
cessfully navigated 42 of these 49 (86%) women to follow-up
Pap smear and/or colposcopy. Lastly, among the 265 women
who completed HPV self-sampling, only two required repeat
testing due to inadequate sample collection. On repeat testing,
both women provided an adequate sample.

Table 2 Percentage of Women Reporting Having Cervical Cancer
Screening (Pap Smear or HPV Self-Sampling)

Outreach Navigation Self-swab
option

All women+ (N = 601) 31.3 42.5* 77.3**
Only women who completed
6-month follow-up survey
(N = 479)

35.2 51.1** 86.5**

Women who completed
6-month survey or answered
screening question by phone
N = 523

35.8 51.6** 89.3**

*P< 0.05 for this group versus outreach
**P < 0.01 for this group versus outreach
†Assumes those missing follow-up data did not undergo cervical cancer
screening

Table 3 Secondary Outcomes at Baseline and Follow-up by
Intervention Group

All women Outreach Navigation Self-
swab
option

Secondary
outcomes
(N= 479)

% (N = 479) %
(N= 151)

%
(N = 159)

%
(N=
169)

Cervical cancer
knowledge
(%> 50%
questions correct)
Baseline 25.3 33.1 25.2 18.3
Follow-up 44.3* 45.0 41.5 46.2**
Have health insurance
Baseline 17.5 16.6 21.4 14.8
Follow-up 26.5* 27.8 26.4 25.4
Have usual source of care
Baseline 50.3 49.7 51.6 49.7
Follow-up 66.4* 66.2 66.0 66.9

*P< 0.01 for increase from baseline to exit across all three groups
**P < 0.01 for interaction of increase in knowledge from baseline to
follow-up for HPV group

Fig. 2 Percentage of women screened for cervical cancer: total and
by community. *p < 0.01 for HPV versus outreach at all three sites,

and for CHW versus outreach in South Dade.
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DISCUSSION

Among medically underserved minority women living in
South Florida, we found that a CHW-led approach that includ-
ed the option of HPV self-sampling resulted in higher rates of
cervical cancer screening than CHW navigation or outreach
alone. As previously described, HPV self-testing is a promis-
ing primary screening strategy, with greater sensitivity
than traditional cytology, and similar sensitivity to
physician-collected specimens.13–16 Furthermore, HPV
self-sampling has repeatedly demonstrated high accept-
ability to women.17, 19 Previous studies in Europe also
found that cervical cancer screening with HPV self-
sampling was superior to standard outreach.15, 16 How-
ever, those studies used mailed self-sampling kits and
completion rates ranged from only 10 to 35%. In Latin
America, when CHWs recruited participants using a
door-to-door approach and offered the test immediately,
the uptake rates were much higher. 24, 25

We also found that women in the self-swab option group
had greater increases in cervical cancer knowledge than wom-
en in either the navigation or the outreach group. This finding
is particularly interesting because women in the self-swab
option group received the same education as women in the
navigation group. We believe that perhaps providing women a
more active role in the screening process with the self-
sampling procedure enhanced the effectiveness of the educa-
tional portion of the intervention.
We found that nearly a third of women in the outreach

alone group were screened, suggesting tailored public
health outreach by itself can have an important impact.
However, this finding should be interpreted with caution
as we relied on self-reports which may have led to over-
reporting.26 We did find confirmation of cervical cancer
screening completion for about half the women reporting
such screening. But, this finding also needs to be interpreted
with caution as women were free to have screening at any
site and the location where the screening was done was not
recorded at the follow-up interview. It is important to note
that if the Pap smear completion was over-reported in the
outreach alone and navigation groups, the true magnitude of
the differences in screening between these approaches and
the self-swab option group is greater than that of what we
have reported.

Limitations

One caveat is that for women who elected to self-sample, there
was no charge for the test. We worked with our local commu-
nity partners and CHCs to establish systems to allow women
in the other two groups access to free or low-cost Pap smears.
However, for women who were not income-eligible for free
Pap smears, even nominal co-payments may be a differential
barrier to screening. To address this concern, we conducted a
post hoc analysis of our participants over 50 years of age, all

whom were eligible for free Pap smears. Our results in this
subgroup were similar to our general findings. Furthermore,
while we were able to collect data regarding how many
participants were successfully navigated to follow-up care
upon receiving a positive HPV result following a self-swab,
we were unable to query medical records to examine how
many women had abnormal Pap smear results, and of those,
how many received appropriate follow-up care. Future re-
search should examine the proportion of women with abnor-
mal results who receive appropriate follow-up care for each of
these screening approaches (e.g., Pap smear vs. self-
sampling).
Additionally, while the option of self-sampling may in-

crease cervical cancer screening overall, women who self-
sample may potentially miss opportunities for identification
of other gynecological issues by a clinician completing a
physical exam. We acknowledge this inherent limitation to
self-sampling approaches; however, we also note that no other
approach has been as efficacious in improving cervical cancer
screening. Thus, HPV self-sampling is an important option for
those who do not have access to, or are not willing to undergo,
Pap smear screening.
Finally, while our results demonstrated HPV self-sampling

to be an efficacious cervical cancer screening strategy, we
acknowledge that this finding may not apply to all groups of
underserved and ethnic minority women. Our sample size was
small, and the majority of our sample included Hispanic and
Haitian immigrant women who were recruited from public
areas. Thus, future research should examine HPV self-
sampling as a potential screening strategy with larger, more
diverse samples, and harder-to-reach women.

CONCLUSION

The elimination of cervical cancer disparities in the United
States will require a multi-pronged prevention approach, in-
cluding widespread and equitable uptake of cervical cancer
screening, coupled with HPV vaccination of all children.27

Our findings show that a CHW-led HPV self-sampling ap-
proach can result in a high proportion of ethnic minority
women being screened for cervical cancer.
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