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Background

Previous studies reported that adults who attended an in-clinic health screening are more likely to
attend other preventive services, yet the effect of home-based screening on adherence to other
preventive services is unknown. This study examined the effect of receiving or using a high-risk
(hr) human papillomavirus (HPV) kit among women who were underscreened for cervical cancer
on uptake of breast cancer screening (mammography), colorectal cancer (CRC) screening,
influenza vaccination, depression screening, and hemoglobin Alc (HbAlc) testing for
monitoring diabetes.

Methods

This study was a secondary analysis of electronic medical record data from the Home-based
Options to Make cervical cancer screening Easy (HOME) trial, a pragmatic randomized
controlled trial to examine the effect of mailing hrHPV self-sampling kits among women
underscreened for cervical cancer. A total of 16,590 women were randomized to either a mailed
hrHPV self-sampling Kit intervention or usual care reminders to attend Papanicolaou (Pap)
screening. Uptake of each preventive service 12-months post-randomization was assessed
between the control and intervention arms using univariate logistic regression models to estimate
odds ratios (ORs). Among women randomized to the intervention arm, uptake of each preventive
service was also compared across categories of women’s cervical cancer screening behavior
(returned a Kit, received a Pap, or did nothing) using logistic regression models adjusted for
demographic, health, or healthcare utilization covariates that changed OR estimates by 10% or
more.

Results

Preventive services uptake varied by service and ranged from 20.9% for depression screening to
79.9% for HbA1c testing among women who were randomized to the control group, with no
significant differences between the intervention vs. control groups for any of the five preventive



services. Preventive services uptake was similar in women who returned a kit vs. women who
received a Pap test, but higher than in women who did nothing. Among women randomized to
receive a mailed Kit, the analyses except for HbA1c testing showed a significant difference
between women who completed a kit and women who did nothing. Comparisons between kit
returners and those who remained underscreened were 55.2% versus 26.6% for mammography
(unadjusted OR = 3.39 [95% ClI, 2.46 — 4.68]), 58.1% vs 15.1% for CRC screening (OR adjusted
for time since last Pap = 7.22 [95% CI, 5.33 — 9.77]), 43.6% vs 29.1% for influenza vaccination
(unadjusted OR =1.91 [95% ClI, 1.66 — 2.20]), 24.2% vs 19.1% for depression screening (OR
adjusted for time since last Pap = 1.24 [95% CI, 1.05 — 1.46]), and 82.5% vs 74.4% for HbAlc
testing (unadjusted OR =1.62 [95% CI, 0.79 — 3.32]).

Conclusions

Mailing hrHPV self-sampling kits to women who were underscreened for cervical cancer did not
result in a decrease or increase in other preventive health services uptake. In the intervention
arm, preventive services uptake was higher in women who received cervical cancer screening by
either completing a home-screening kit or attending Pap screening compared with women who
did neither. Mailing the kits may have motivated women to engage in preventive care, however,
a majority of women remained underscreened for cervical cancer and also had low uptake of
other preventive services. Future home screening interventions need to target how to engage
hard-to-reach populations in preventive care in general.



Chapter 1. INTRODUCTION

Cervical cancer is preventable with guideline-recommended screening.1,2 In the United States,
the mortality of cervical cancer significantly declined with the increased use of Papanicolaou
(Pap) screening,s yet approximately 1 in 4 women remain underscreened for cervical cancer.s,5
More than 50% of cervical cancers diagnosed occur in underscreened women.s-s Previous
studies suggested multiple barriers to cervical cancer screening uptake such as lack of time or
transportation, difficulties finding childcare or taking time off work, fear of Pap screening, and
prior negative experiences with screening.s,9-13 Women who are underscreened for cervical
cancer often have other important preventive care gaps.14,15

Home-based high-risk (hr) human papillomavirus (HPV) kits are an option that could
address these well-known barriers for cervical cancer screening. Previous studies suggested that
home-based hrHPV Kits were effective in increasing cervical cancer screening participation,
particularly in hard-to-reach populations.i6-32 However, one concern about offering home-
screening is that removing in-clinic visits could result in a greater care gap for other preventive
health services, as attending in-clinic screening offers opportunities for interaction with
healthcare providers. Previous studies suggested that adults who attended one health screening
are more likely to attend other screenings or preventive services.1s,16,33-40 In a cross-sectional
study among Latinas in Colorado, Pap screening adherence was significantly associated with
breast cancer screening (mammography) adherence.33z The odds of receiving mammography was
6.6 times higher among women who had received Pap screening within the past 3 years than
women who had never attended Pap screening or received Pap screening more than 3 years
ago.s3 Other studies found that Pap-adherent women were more likely to attend colorectal cancer

(CRC) screening.40,41 A cross-sectional Behavioral Risk Factor Surveillance System (BRFSS)



study reported the odds of having attended CRC screening was two times higher among women
who attended Pap screening within the previous three years than women who had never attended
Pap screening or had a Pap screening more than 3 years ago.4o

These studies suggest positive associations among in-clinic health screenings. We are
unaware of studies that have evaluated the effect of home-based cancer screening modalities,
such as Fecal Immunochemical Test (FIT) Kits for CRC screening or hrHPV Kits for cervical
cancer screening, on uptake of other preventive services. Participation in home screening could
activate individuals to engage in other preventive services; however, unlike onsite health
screening, home screening may reduce opportunities for individuals to attend other preventive
services by removing the in-person visit. To date, it is unknown whether or not hrHPV self-
sampling kits have an impact on uptake of other preventive services than cervical cancer
screening.

To address this question, we used data from Home-based Options to Make cervical
cancer screening Easy (HOME), a pragmatic randomized controlled trial of mailed hrHPV self-
sampling Kits in 30 to 64-year-old women who were overdue for cervical cancer screening within
Kaiser Permanente Washington (KPWA), a U.S. integrated healthcare delivery system.s2 We
selected five preventive services that are routinely recommended for women (or a subset) within
the same age range as the HOME trial, and are included in KPWA’s annual preventive services
reminders birthday letter,43-45 part of Healthcare Effectiveness Data and Information Set quality
metrics, and often offered opportunistically during clinic visits: 1) mammography; 2) CRC
screening; 3) influenza vaccination; 4) depression screening; and 5) hemoglobin Alc (HbALlc)
testing in diabetics. We compared preventive services uptake over 12 months in women

randomized to receive the home-testing kit versus usual care Pap reminders. Additionally, we



evaluated preventive services uptake among women in the intervention arm by their cervical
cancer screening behavior: a) women who returned a kit regardless of attending Pap screening;
b) women who attended Pap screening only; and ¢) women who did not use a kit or attend Pap

screening.42

Chapter 2. METHODS

We conducted a secondary analysis of data from the HOME trial.42 The primary purpose of the
HOME trial was to compare cervical cancer screening uptake, detection and treatment of cervical
pre-cancers between two different strategies: 1) usual care plus adding a mailed hrHPV self-
sampling kit (intervention group); and 2) usual care Pap screening reminders only (control
group).

The HOME trial identified eligible women through the electronic medical record (EMR)
at KPWA. Women were eligible for the trial if they: 1) were between the ages of 30 and 64
years, 2) had an intact uterus, 3) had a primary care provider within KPWA’s integrated delivery
system, 4) had been continuously enrolled for at least 3 years and 5 months, and 5) had not had a
Pap within 3 years and 5 months.s2 These eligibility criteria were assessed weekly from February
2014 through August 2016. 17,256 women met these five eligibility criteria, and of these
women, 666 were excluded per the following criteria: 1) previously indicated they did not want
to be contacted for research studies, 2) had a pregnancy-related procedure or diagnosis code in
their EMR within the prior 3 months, or 3) had an “interpreter needed” flag in their EMR

(because the kit materials were only available in English).42



A total of 16,590 women were 1:1 randomized to the intervention arm or the control arm.
Women who were randomized to the control group received usual care outreach protocols.
Standard of care for all women at KPWA include an annual birthday letter with tailored
recommendations and reminders for preventive care based on when they are due for services that
are specific to their age and previous receipt of preventive services.4s Additionally, there are
clinician-targeted automatic alerts for preventive services, centralized outreach to inform women
of care gaps and primary care outreach to bring in individuals who have care gaps, and
opportunistic preventive care.s4.46 WWomen randomized to the intervention group received usual
care outreach protocols and a mailed hrHPV self-sampling kit 5 months following their birthday
letter, which indicated they were overdue for cervical cancer screening. This time period was
selected to ensure traditional outreach strategies had an opportunity to activate women to receive
in-clinic screening.42 The mailed kit included an invitation letter, research information sheet,
educational materials on how to self-collect and return a sample, and a prepaid return envelope
addressed to the KPWA clinical laboratory. The letter advised women to attend routine Pap
screening regardless of whether they chose to complete the hrHPV self-sampling kit because
hrHPV self-screening is not standard of care in the United States. Women were informed
participation was voluntary and were provided with a telephone number to call with questions or
to opt-out of having their individual-level medical record data used for research. Following
KPWA'’s standard outreach protocols, if the kit was not returned within 3 weeks, study staff
conducted up to 3 reminder calls. Use of the kit and uptake of Pap screening was captured within
six months after randomization from their EMR.

We compared uptake of the five preventive services by randomization arm, and by

cervical cancer screening behavior in the intervention arm. We excluded women who opted out



of EMR review (n=96), and women who died or disenrolled from KPWA during the 12-month
follow-up period (n=1,917), leaving 14,218 women who were enrolled for at least 12-months
after randomization in the analysis. A diagram of the study design is presented in Figure 1.

We used EMR data to identify the first receipt of each preventive service within 12
months after randomization. HbAlc testing measures the average glucose levels over the past
three months and is used to monitor glucose levels for diabetes.47-50 Uptake of HbAlc testing
was restricted to women with diabetes (n=1,036). For uptake of mammography and CRC
screening, we used Healthcare Effectiveness Data and Information Set (HEDIS) definitions.s1,52
Mammaography analyses were restricted to women who were between the ages of 52 and 64
years and not up to date per HEDIS at randomization (n=3,500).51 CRC screening analyses were
restricted to women who were between the ages of 51 and 64 years and not up to date per HEDIS
at randomization (n=4,482).s2 Women were due for CRC screening if they had not had a fecal
occult blood test (FOBT) in the past year, a stool DNA test in the past 3 years, flexible
sigmoidoscopy or computed tomography colonography in the past 5 years, or a colonoscopy in
the past 10 years.s2 There were no restrictions for influenza vaccination uptake or depression
screening, as these services are recommended annually for all adults.

Our data was analyzed in aggregate due to human subjects restrictions on obtaining
individual level data for HOME trial intervention arm women who did not return the home-based

hrHPV Kit. The details of data aggregation were published previously.s2



Chapter 3. STATISTICAL ANALYSIS

We fit a univariate logistic regression model for each exposure (randomization arm or
intervention subgroup) and preventive service outcome (10 models total). For each woman in the
analysis, the binary indicator of whether the health service was completed (yes/no) was the
dependent variable, and a binary or three-level indicator for the exposure group was the
independent variable. The models estimated odds ratios (OR) for associations between using the
preventive health services and either randomization arm or intervention subgroups. Statistical
significance was defined as two-sided with a p-value <0.05.

We evaluated demographic covariates extracted from the EMR, measured at
randomization. Regression analyses for comparisons by randomization arm were not adjusted for
demographic covariates, because covariates between the randomized intervention group and
control group were balanced in the HOME trial.46

For within-intervention arm comparisons, we adopted a data-driven approach to assess
confounding. We adjusted for variables that changed estimates by 10% or more when they were
added individually to models.s3 Variables assessed as potential confounders included: age (30-
39, 40-49, 50-59, 60-64); race (White or non-White); Charlson Comorbidity Index (0, 1, or
>2)s4; women’s U.S. Census block median household incomess ( <$50,000, >$50,000 to
<$74,999, >$75,000 to <$99,999, >$100,000, or unknown); duration of health care enroliment
(>3.4 years or <10 years or >10 years); and time since last Pap test (had never attended during
the enrollment or had attended Pap screening more than 3.4 years ago). Ethnicity, body mass
index, and tobacco use were not evaluated as potential confounders due to missing values.
Aggregate data restrictions precluding cell sizes less than five limited our ability to assess

demographic covariates as potential confounders for some outcomes. All variables were assessed



for influenza vaccination and depression screening. We could only assess age, enrollment
duration, and time since last Pap test for mammography, and age, race, length of health care
enrollment, and time to since last Pap test for CRC screening, and none for HbAlc testing. The

variables assessed as potential confounders are summarized in Supplement 1.

Chapter 4. RESULTS

Baseline characteristics were similar between the randomized arms for all preventive services
(Table 1). The distribution of Charlson Comorbidity Index for HbAlc testing was different from
the other four preventive services; more than 90% of women had one or more Charlson

Comorbidity Index score for HbA1c testing unlike the other four preventive services.

4.1 COMPARISON BY RANDOMIZATION ARM

Preventive services uptake varied by service and ranged from 20.9% for depression screening to
79.9% for HbA1c testing among women who were randomized to the control group, with few
differences between the intervention vs. control groups. Overall, none of the analyses showed a
significant difference between the intervention and control arms on uptake of any of the five
preventive health services (Table 2).

The proportion of women up-to-date with mammography at 12 months was 33.8% vs.
33.4% in the intervention versus control arms, respectively (OR = 1.01 [95% ClI, 0.88 — 1.17]).
For CRC screening, 23.4% of women randomized to the intervention arm were up-to-date by 12
months, compared with 23.7% of women randomized to the control arm (OR =0.98 [95% ClI,
0.86 — 1.13]). In the comparison of influenza vaccination uptake, 33.6% of women in the

intervention arm were vaccinated, compared with 33.9% of women in the control arm (OR =



0.98 [95% ClI, 0.92 — 1.05]). Depression screening was also similar between the arms: 22.0% of
women in the intervention arm; and 20.9% of women in the control arm (OR = 1.07 [95% CI,
0.99 — 1.16]). Similarly, there was no significant difference in uptake of HbAlc testing in
diabetics. 77.0% of women in the intervention arm received HbA1c testing, compared with

79.9% of women in the control arm (OR = 0.85 [95% CI, 0.70 — 1.19]).

4.2  WITHIN-INTERVENTION ARM COMPARISON

Preventive services uptake was higher in woman who received cervical cancer screening by
either using a kit or attending Pap screening than in women who did nothing. Overall, there was
a significant difference among the subgroups of the intervention arm for all five preventive
services. All comparisons between women who completed a kit and women who did nothing
were significant, except for HbAlc testing. Unadjusted ORs are reported in Table 3. The
analysis to assess demographic characteristics as potential confounders found that time since last
Pap screening changed OR estimates by 10% or more for CRC screening and depression
screening uptake; adjusted ORs are also included in Table 3. No other characteristics were
identified as potential confounders for these services, and no potential confounders were
identified for mammography or influenza vaccination.

Mammaography adherence was considerably higher among women who attended Pap
screening within the 6-months post randomization (76.7%) than in women who returned a home
kit (55.2%) or did neither (26.6%). Compared with women who did neither, the OR for
mammaography adherence was 9.06 (95% ClI, 6.10 — 13.46) for women who attended Pap
screening, and 3.39 (95% CI, 2.46 — 4.68) for women who returned a kit.

CRC screening adherence was higher among women who completed a kit (58.1%) or

attended Pap screening (53.4%) than women who did neither (15.1%). Compared with women



who did neither, the adjusted OR for CRC screening adherence was 7.22 (95% CI, 5.33 — 9.77)
for women who completed a kit, and 5.76 (95% ClI, 4.29 — 7.73) for women who attended Pap
screening.

Influenza vaccination uptake was similar among women who attended Pap screening
(44.4%) and women who returned a kit (43.9%), and lower compared with women who did
neither (29.1%). Compared with women who did neither, the OR for influenza vaccination
uptake was 1.95 (95% ClI, 1.70 — 2.22) for women who attended Pap screening, and 1.91 for
women who returned a kit (95% CI, 1.66 — 2.20).

Depression screening also was higher among women who attended Pap screening
(32.8%); adjusted OR = 1.85 (95% ClI, 1.60 — 2.14)) and women who returned a kit (24.2%;
adjusted OR = 1.24 (95% CI, 1.05 — 1.46)), compared with women who did neither (19.1%).

In the comparison of HbAlc testing uptake, the adherence was higher among women
who attended Pap screening (89.8%) than women who did neither (74.4%; OR = 3.04 (95% ClI,
1.27 — 7.29)). The proportion with HbA1c testing was also higher in women who completed the
kit (82.5%) than women who did nothing, but the difference was not statistically significant (OR

= 1.62 (95% Cl, 0.79 — 3.32)).

Chapter 5. DISCUSSION

This study evaluated the effect of mailing hrHPV self-sampling kits on preventive services
uptake other than cervical cancer screening, including other routine cancer screening
(mammaography and CRC screening) and annual influenza vaccination, depression screening, and

HbALlc testing for monitoring diabetes. Among women in an integrated healthcare delivery



system who were underscreened for cervical cancer, we found no significant differences in
preventive service uptake between women randomized to receive a mailed self-sampling kit
versus usual care Pap screening reminders. Although mailing hrHPV self-sampling kits to
underscreened women increased cervical cancer screening,6/18/2020 1:53:00 AM there did not
appear to be a negative or positive impact on other preventive services.

Among women randomized to receive hrHPV self-sampling Kits, preventive services
uptake was higher in woman who completed cervical cancer screening by using a Kit or attending
Pap screening than in women who remained underscreened. Similar to previous
studies, 15,33,35,36,39,40 We observed positive associations between cervical cancer screening
attendance and breast and colorectal cancer screening. We also observed a positive association
between cervical cancer screening and influenza vaccination, in contrast to a previous study that
found no association between history of cervical cancer screening and influenza vaccination
receipt using self-reported data from the population-based 2016 BRFSS survey.ss

Preventive services use was generally higher in women who came into the clinic for Pap
screening only, compared with women who did a kit. This was especially pronounced for
mammaography uptake, which is consistent with previous studies suggesting that women who
attended Pap screening are more engaged in female cancer screenings than other types of cancer
screenings.ss57 Some women may have had a Pap screening and mammaography at the same
clinic visit, as both screenings can be offered opportunistically. However, we did not have the
ability to assess this with these data. On the other hand, CRC uptake was slightly higher in
women who completed the kit than women who attended Pap screening only. These findings are
consistent with the hypothesis that breast and cervical cancer screening may have taken place

opportunistically at an in-clinic visit,3s 57 which is not feasible for colonoscopy, which requires



preparation. There may also be a correlation between women who use home FOBT or FIT Kits
for CRC screening and women who were willing to use the HPV kit although we did not have
the data to assess this.

Mailing home screening kits may have motivated some women in the intervention arm to
engage or re-engage in preventive care. Compared to no cervical cancer screening, completing

an hrHPV self-sampling kit was associated with increased uptake of all five preventive services.

5.1 STRENGTHS

A strength of this study includes reduced participation bias, as all eligible women were enrolled
into the HOME trial under a waiver of consent. Women were excluded if they chose to opt out of
having their EMR data used for the trial, but there were only 96 women (0.6%) who opted out of
medical record review. As the study used EMR data,ss recall bias, Hawthorne effects, and social
disability bias are also reduced.

Other strengths of this study are the randomized trial design, large sample size (except for
HbALc testing), and the novelty of looking at the effect of a screening outreach intervention on
other preventive services. To our knowledge, no other studies have looked at associations
between hrHPV self-sampling Kits and other preventive services. Associations between Pap
screening and depression screening or HbAlc testing for monitoring diabetics also have not been
examined by any other studies.

Including HbALc testing uptake as an outcome was also a strength as it offered a
comparison of a preventive service that is used for routine monitoring in a subgroup of
individuals with a chronic condition versus the other services used for prevention or early
detection. Our study revealed HbAlc testing uptake was relatively higher than the other

preventive services.



5.2 LIMITATIONS

The present study has several limitations. First, the aggregate data restriction limited adjusting
for demographic covariates when there were cell sizes less than 5. In particular, HbAlc
screening could not be adjusted for any of the demographic covariates. Additionally, temporality
between cervical cancer screening and other preventive services could not be established in the
within-intervention arm comparison due to the overlapping time periods for assessing the
exposure (6-months post-randomization) and the outcomes (12-months post-randomization). For
example, a woman could have received her annual influenza vaccination before she returned a
kit or attended Pap screening. While we cannot infer a causal relationship of using an hrHPV
self-sampling kit or attending Pap screening on increased participation in the other preventive
services,s9,60 the temporality is not all that important in this context because our primary
objective was to evaluate whether mailing hrHPV kits impacts adherence to other preventive
service recommendations. These are all recommended preventive services, so what matters is
whether or not women are up-to-date for each preventive service.

Since this study was restricted to women who were underscreened for cervical cancer, the
findings are not applicable to cervical cancer screening-adherent women. The impact of mailing
hrHPV self-sampling kits to women who are adherent to cervical cancer screening is still
unknown. Gaps in preventive services by removing the in-person Pap screening could potentially
be introduced if home testing is introduced as an option for adherent women. The sample of this
study was a subset of insured women with access to care at KPWA, which, like the underlying
region of the US, has a high proportion of non-Hispanic White, high income, and highly
educated individuals. Additionally, all women in the study had insurance and access to

healthcare; therefore, our findings may not be generalizable to other US populations. Our results



also may not be applicable to women with limited English proficiency, since women with an

“interpreter needed” flag in their EMR were excluded.

5.3 CONCLUSIONS

Mailing hrHPV self-sampling kits to women who were underscreened for cervical cancer did not
result in a decrease or increase in adherence to mammography, CRC screening, influenza
vaccination, depression screening, or HbA1c testing in diabetics. With the exception of
mammography, rates of engagement in preventive services were similar between women who
used a mailed kit and women who received Pap testing; and rates were higher in both of these
groups, compared with women who remained unscreened. Mailing the kits may have motivated
some women to engage in preventive care; however, a majority of women remained
underscreened for cervical cancer and also had low uptake of other preventive services. While
cervical cancer screening rates remained low,46 mailing hrHPV self-sampling kits improved
screening rates, without adversely impacting the rates of participation in other preventive
services. The recommended next step for integrated healthcare delivery systems is to target how
to engage hard-to-reach populations in preventive care and consider additional strategies besides

sending reminders and mailing a home screening Kit.



APPENDIX A
Figure 1: Diagram of the Study Design
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@590 Randomized (round 19

|
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8307 Assigned to receive usual care only
8307 Received usual care only
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141 Recent Papanicolaou test prior to
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170 Recent Papanicolaou test prior to
randomization
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within 12-month post-randomization within 12-month post-randomization
96 Opt-out of EMR review 0 Opt-out of EMR review
Y A
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(control group)




Table 1: Demographic Characteristics of Control and Intervention Group Participants by Preventive Health Services Eligibility

Mammography CRC screening Influenza vaccination Depression screening HbA1c testing
(n=3500)a (n=4482)» (n=14,218)c (n=14,218)c (n=1036)d
Control Intervention Control Intervention Control Intervention Control Intervention Control Intervention
(n=1752) (n=1748) (n=2293) (n=2189) (n=7135) (n=7083) (n=7135) (n=7083) (n=522) (n=514)
Yot % %ot %ot %ot %ot Yot %ot %ot %ot
Characteristice [N [Ny [n]g [n]g [Ny [n]g [n]g [n]g [n]g [n]g
Age at randomization, y
30-39 - - - - 17.2 17.6 17.2 17.6 7.3 4.7
40-49 - - - - 25.8 26.4 25.8 26.4 16.3 18.3
50-59 63.4 65.6 66.8 68.7 37.3 37.0 37.3 37.0 43.3 45.1
60-64 36.6 34.4 33.2 31.3 19.7 19.0 19.7 19.0 33.1 31.9
Race
White 72.4 72.2 74.1 74.5 72.6 72.1 72.6 72.1 66.1 67.7
Asian or Native Hawaiian
or other Pacific Islander 9.4 8.3 9.3 7.9 10.5 10.5 10.5 10.5 13.0 11.7
Black or African American 4.6 4.3 4.2 3.7 4.3 4.6 4.3 4.6 5.0 6.6
Other 13.6 15.2 12.4 13.9 12.6 12.8 12.6 12.8 15.9 14.0
Ethnicity
Non-Hispanic 95.0 95.3 95.1 95.1 94.7 94.7 94.7 94.7 90.8 94.6
Hispanic 5.0 4.7 4.9 4.9 5.3 5.3 5.3 5.3 9.2 54
Unknown 7.6 8.1 6.2 6.6 5.8 5.4 5.8 5.4 4.4 3.5
[133] [141] [141] [144] [414] [384] [414] [384] [23] [18]
Length of health plan enrollment before randomization, y
34to<5 20.6 22.6 21.4 23.6 23.9 23.9 23.9 23.9 27.2 19.8
5t0 <10 23.7 25.2 23.1 24.4 28.5 30.4 28.5 30.4 20.9 25.3
=210 55.7 52.2 55.5 52.0 47.6 45.7 47.6 45.7 51.9 54.9
Time since last Pap test (by length of enroliment), y
Enrolled 3.4t0<5
No Pap test 79.7 76.0 76.0 72.3 67.5 65.8 67.5 65.8 68.3 70.6
>3.4to<5 20.3 24.1 24.0 27.7 325 34.2 325 34.2 31.7 29.4
Enrolled 5to < 10
No Pap test 47.1 46.0 45.7 42.7 28.7 29.7 28.7 29.7 28.4 30.8
>3.4to<5 37.0 39.2 40.4 45.9 58.1 57.0 58.1 57.0 56.0 53.1
5to< 10 15.9 14.7 14.0 11.4 13.1 13.3 13.1 13.3 15.6 16.2



Enrolled = 10

No Pap test 20.7 20.6 18.2
>3.4t0<5 37.9 39.8 43.8
5to< 10 26.1 24.5 23.9
=10 15.3 15.1 14.2
Women's census block: Median Household Income, $
<49,999 24.7 25.0 24.8
50,000-74,999 38.6 37.0 37.1
75,000-99,999 26.1 25.9 26.0
100,000+ 10.6 12.1 12.2
Unknown 9.3 8.9 8.7
[162] [155] [200]
Travel time from women's home to primary care clinic, minn
< 10 minutes 34.3 32.7 34.0
10 - < 20 minutes 40.7 43.9 40.1
20 - < 30 minutes 14.6 13.9 15.2
30 + minutes 10.3 9.4 10.6
Unknown 1.7 0.9 15
[29] [16] [39]
BMI, kg/mzi
<24.9 25.6 28.1 26.0
25-29.9 28.2 25.7 28.5
30-34.9 19.7 20.7 19.5
35-39.9 13.5 12.5 12.9
240 13.0 13.1 13.1
Unknown 22.2 21.1 19.1
[389] [369] [438]

Tobacco use

Never 57.6 53.7 59.7
Current 18.4 21.2 16.8
Former 24.0 25.1 23.5
20.4 19. 17.
Unknown [3g8] [3?13? [404?
Charlson Comorbidity Index scoresa
0 82.8 80.7 81.3
1 9.1 11.4 10.4

2 4.3 4.4 4.7

19.1
45.8
22.4
12.7

25.0
36.6
26.0

12.4
9.0
[196]

33.0
42.3
14.1

10.6
1.0
(21]

27.5
25.0
19.9
13.6

14.0
17.4
[381]

56.1
18.8

25.1
17.2
[377]

81.0
11.3
4.5

12.3
58.2
20.5

9.0

23.9
375
27.3

11.3
7.4
[529]

32.9
41.7
14.5

10.9
1.1
[77]

28.0
26.4
19.2
12.6

13.7
13.3
[950]

61.8
14.4

23.8
12.7
[908]

81l.1
11.6
4.0

12.6
59.2
19.9

8.3

24.3
37.6
26.7

11.4
7.3
[517]

33.2
42.3
14.5

10.1
0.8
[58]

28.2
25.7
18.4
13.0

14.7
121
[854]

61.5
14.3

24.2
11.8
[836]

81.0
111
4.4

12.3
58.2
20.5

9.0

23.9
37.5
27.3

11.3
7.4
[529]

32.9
41.7
14.5

10.9
1.1
[77]

28.0
26.4
19.2
12.6

13.7
13.3
[950]

61.8
14.4

23.8
12.7
[908]

81.1
11.6
4.0

12.6
59.2
19.9

8.3

24.3
37.6
26.7

11.4
7.3
[517]

33.2
42.3
14.5

10.1
0.8
[58]

28.2
25.7
18.4
13.0

14.7
121
[854]

61.5
14.3

24.2
11.8
[836]

81.0
111
4.4

11.4
57.2
18.8
12.6

29.4
43.3
19.8

7.5
8.1
[42]

35.0
39.5
13.6

11.9
15

(8]
7.8
17.0
23.1

215

30.5
2.1
[11]

57.0
13.9

29.2
2.1
[11]

59
39.5
26.8

12.8
56.0
20.9
10.3

31.2
42.1
19.5

7.3
7.0
[36]

NA
NA
NA
NA

NA

10.7
16.4
18.4
20.0

34.6
3.7
[19]

51.9
15.9

32.2
33
[17]

7.2
36.2
30.2



3+ 3.8 35 3.6 3.2 3.3 3.5 3.3 3.5
Randomization year

2014 63.4 62.0 58.6 58.2 52.3 52.5 52.3 52.5
2015 24.9 25.6 28.7 28.1 31.0 30.7 31.0 30.7
2016 11.8 12.4 12.7 13.8 16.6 16.8 16.6 16.8

27.8

57.1
27.2
15.7

26.5

55.8
26.5
17.7

Abbreviation: BMI, Body Mass Index.

a The sample size varies by preventive service due to differences in eligibility. For mammography, analyses were restricted to women who were between the

ages of 52 and 64 years and not considered up to date per HEDIS.5

b For CRC screening, analyses were restricted women who were between the ages of 51 and 64 years and not considered up to date per HEDIS. 52
¢ There were no restrictions for influenza vaccination uptake or depression screening, as these services are recommended annual ly for all adults.
d Uptake of the HbALc testing was restricted to women with diabetes.

e Based on electric medical record data.

 The proportions were calculated without missing observations.

g The number of missing observations is presented as unknown with [n] and the percentage of total.

h Distributions of travel time to from women’ s home to primary care clinic are not available for participants in the intervention group of HbAlc testing as those

values are redacted due to indirect identifiability of cell sizes less than 5.
i Calculated as weight in kilograms divided by height in meters squared.



Table 2: Odds Ratios (ORs) for Preventive Health Services Receipt by Randomization Arm

Received
Preventive Health Services preventive OR, Unadjusted
by Randomized Arms health servicea (95% CI)
n (%)

Mammographysb

Control (n=1752) 586 (33.4) Ref

Intervention (n=1748) 590 (33.8) 1.01 (0.88, 1.17)
CRC screeningc

Control (n=2293) 544 (23.7) Ref

Intervention (n=2189) 512 (23.4) 0.98 (0.86, 1.13)
Influenza vaccinationd

Control (n=7135) 2422 (33.9) Ref

Intervention (n=7083) 2377 (33.6) 0.98 (0.92, 1.05)
Depression screeninge

Control (n=7135) 1488 (20.9) Ref

Intervention (n=7083) 1556 (22.0) 1.07 (0.99, 1.16)
HbAlc testings

Control (n=522) 417 (79.9) Ref

Intervention (n=514) 396 (77.0) 0.85 (0.63, 1.14)

a Uptake of the preventive health services were assessed in the 12 months after randomization.

b For mammography, the analysis was restricted to women who were between the ages of 52 and 64 years and
not considered up to date per HEDIS.51

¢ For CRC screening, the analysis was restricted women who were between the ages of 51 and 64 years and not
considered up to date per HEDIS.52

d There was no age restriction for influenza vaccination uptake. Influenza vaccination is recommended
annually for all adults.

e There was no age restriction for depression screening uptake. Depression screening is recommended annually
for all adults.

f There was no age restriction for HbA1c testing, but the analysis was restricted to women with diabetes.



Table 3: Preventive Health Services Receipt and Odds Ratios (ORs) for Preventive Health
Services Receipt by Intervention Subgroup

Received
Preventive Health Services preventive OR, Unadjusted OR, Adjusted
by Subgroups of Interventiona health servicen (95% CI) (95% CI)
n (%)
Mammographyc
Did nothing (n=1424) 379 (26.6) Ref -
Attended Pap screening only (n=150) 115 (76.7) 9.06 (6.10, 13.46) )
Completed the kit (n=174) 96 (55.2) 3.39 (2.46, 4.68) )
CRC screeningd
Did nothing (n=1740) 262 (15.1) Ref Ref
Attended Pap screening only (n=232) 124 (53.4) 6.48 (4.85, 8.65) 5.76 (4.29, 7.73)
Completed the kit (n=217) 126 (58.1) 7.81 (5.79, 10.54) 7.22 (5.33, 9.77)
Influenza vaccinatione
Did nothing (n=4997) 1455 (29.1) Ref )
Attended Pap screening only -
(n=1123) 499 (44.4) 1.95 (1.70, 2.22)
Completed the kit (n=963) 423 (43.6) 1.91 (1.66, 2.20) )
Depression screenings
Did nothing (n=4997) 955 (19.1) Ref Ref
Attended Pap screening only
(n=1123) 368 (32.8) 2.06 (1.79,2.38) 1.85(1.60, 2.14)
Completed the kit (n=963) 233 (24.2) 1.35(1.15,1.59) 1.24 (1.05, 1.46)
HbA1c testingg
Did nothing (n=398) 296 (74.4) Ref )
Attended Pap screening only (n=59) 53 (89.8) 3.04 (1.27, 7.29) )
Completed the kit (n=57) 47 (82.5) 1.62 (0.79, 3.32) )

a The subgroups were defined by cervical cancer screening behavior in the 6 months after randomization.

b Uptake of the preventive health services were assessed in the 12 months after randomization.

¢ The model to assess mammography uptake was not adjusted for demographic covariates. The analysis was
restricted to women who were between the ages of 52 and 64 years and not considered up to date per HEDIS.51
d The model to assess CRC screening was adjusted for time since last Pap screening. The analysis was
restricted women who were between the ages of 51 and 64 years and not considered up to date per HEDIS. 52

e The model to assess influenza vaccination uptake was not adjusted for demographic covariates. There was no
age restriction for influenza vaccination uptake, as the service is recommended annually for all adults.

 The model to assess depression screening uptake was adjusted for time since last Pap screening. There was no
age restriction for depression screening uptake, as the service is recommended annually for all adults.

g The model to asses HbAlc testing uptake was not adjusted for demographic covariates. There was no age
restriction for HbALc testing uptake, but the analysis was restricted to women with diabetes.



APPENDIX B

Supplement 1: Demographic Covariates Assessed as Potential Confounders by Preventive Servicea

_ _ ol poidbeiod
Covariates Cervical cancer
adjustedb screening behavior OR % OR % OR % OR %
estimates changec estimates changec estimates changec estimates changec

Did nothing ref ref ref ref ref ref ref ref

Unadjusted Attended Pap screening only 9.06 - 6.48 - 1.95 - 2.06 -

Completed the kit 3.39 - 7.81 - 1.91 - 1.35 -

Did nothing ref ref ref ref ref ref ref ref
Age Attended Pap screening only 9.27 2.35% 6.51 0.43% 1.95 0.20% 2.06 -0.17%
Completed the kit 3.43 1.20% 7.84 0.41% 1.91 -0.05% 1.35 0.05%

Did nothing ref ref ref ref ref ref ref ref
Race Attended Pap screening only NA NA 6.48 0.00% 1.94 -0.58% 2.05 -0.72%
Completed the kit NA NA 7.82 0.06% 1.86 -2.52% 1.29 -4.27%

b ) f health I Did nothing ref ref ref ref ref ref ref ref
b:f;artéo:‘ag do;"’i‘ztat‘i:g;e enroliment | A\tended Pap screening only 9.05 -0.15% 6.45 -0.34% 1.95 0.00% 2.06 0.04%
Completed the kit 3.39 -0.09% 7.78 -0.39% 1.87 -2.01% 1.35 0.22%

) ) | Did nothing ref ref ref ref ref ref ref ref
Ig;“;ﬁ&ﬁeof:;gﬁ%f;; Attended Pap screening only 8.34 7.90% 576 | -11.09% 1.78 -8.68% 1.85 | -10.21%
Completed the kit 3.18 -6.39% 7.22 -7.56% 1.78 -6.78% 1.24 -8.28%

, Did nothing ref ref ref ref ref ref ref ref
\r;vggi]:: ﬁoﬂ?eigrdsrnscgln‘igk Attended Pap sc.reening only NA NA 6.44 -0.52% 1.94 -0.44% 2.07 0.53%
Completed the kit NA NA 7.79 -0.23% 1.90 -0.44% 1.36 1.00%

o Did nothing ref ref ref ref ref ref ref ref
gch;gif” Comorbidity Index Attended Pap screening only NA NA NA NA 2.05 5.23% 2.16 4.71%
Completed the kit NA NA NA NA 1.96 2.67% 1.37 1.53%

a None of the covariates could be assessed as potential cofounders for HbAlc testing due to cell sizes less than five.
b Covariates which could not be assessed due to cell sizes less than five are shown as NA.
¢ Percent change comparing the adjusted OR estimate to the unadjusted OR estimate.
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