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Abstract

HIV-infected women are at increased risk of invasive cervical cancer, however screening rates
remain low. The objectives of this study were to analyze a quality improvement intervention to
increase cervical cancer screening rates in an urban academic HIV clinic and to identify factors
associated with inadequate screening. Barriers to screening were identified by a multi-disciplinary
quality improvement committee at the Washington University Infectious Diseases clinic. Several
strategies were developed to address these barriers. The years pre- and post-implementation were
analyzed to examine the clinical impact of the intervention. A total of 422 women were seen in
both the pre-implementation and post-implementation periods. In the pre-implementation period,
222 women (53%) underwent cervical cancer screening in the form of Papanicolaou (Pap) testing.
In the post-implementation period, 318 women (75.3%) underwent cervical cancer screening
(p<0.01). Factors associated with lack of screening included fewer visits attended (pre: 4.2 + 1.5;
post: 3.4 + 1.4; p<0.01). A multidisciplinary quality improvement intervention was successful in
overcoming barriers and increasing cervical cancer screening rates in an urban academic HIV
clinic.
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Introduction

There are currently over 1.2 million people living with human immunodeficiency virus
(HIV) or Acquired Immune Deficiency Syndrome (AIDS) and > 48,000 new diagnoses of
HIV in the U.S. each year (Centers for Disease Control and Prevention, 2011). Women are
one of the fastest growing populations with HIV, currently comprising 27% of AIDS cases
compared to only 7% in 1985 (Mofenson et al., 2006). As of 2003, there were approximately
300,000 women in the United States living with HIV (Glynn & Rhodes, 2005). The
introduction of highly active antiretroviral therapy (HAART) has decreased HIV/AIDS
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morbidity and mortality dramatically (Effros et al., 2008). Life expectancy of those with
HIV now approaches that of the HIV negative population (The Antiretroviral Therapy
Cohort Collaboration, 2008; van Sighem, Gras, Reiss, Brinkman, & de Wolf, 2010). Much
of the focus in providing care to patients with HIV has shifted to routine health maintenance,
such as management of cardiovascular disease, diabetes and cancer screening.

HIV-infected women are at increased risk for developing dysplasia and invasive cervical
cancer (Massad et al., 2008). Cervical intraepithelial neoplasia (CIN) and invasive cervical
cancer are seen at higher rates in HIV-infected women when compared with non-infected
women (Pantanowitz & Michelow, 2010). Cervical dysplasia is seen in 20-40% of all
women with HIV (Leece, Kendall, Touchie, Pottie, Angel, & Jaffey, 2010). Invasive
cervical cancer is largely preventable with adequate screening through the use of the
Papanicolaou (Pap) test (Kitchener, Castle, & Cox, 2006). Multiple HIV guidelines
including those from the Centers for Disease Control and Prevention (CDC), the Infectious
Diseases Society of America, and the National Institutes of Health recommend cervical
cancer screening tests twice in the first year after HIV diagnosis and annually thereafter
(Aberg et al., 2009; Panel on Opportunistic Infections in HIV-infected Adults and
Adolescents, 2008). Despite these guidelines, 19-23% of HIV-infected women do not
receive appropriate testing in accordance with these guidelines (Oster, Sullivan, & Blair,
2009; Stein et al., 2001).

Multiple risk factors for deficient cervical cancer screening in women without HIV have
been identified including older age, obesity, lower income and educational level, lack of
health insurance, and unmarried status (Datta, Colditz, Kawachi, Subramanian, Palmer, &
Rosenberg, 2006; Hewitt, Devesa, & Breen, 2004). Risk factors for deficient screening in
the HIV-infected population are less well-known, but lack of insurance, injection drug use,
cigarette smoking, lower education, obesity, and advanced HIV may be risk factors for not
receiving adequate screening (Baranoski, Horsburgh, Cupples, Aschengrau, & Stier, 2011).
There are few studies detailing the impact of quality improvement interventions aimed at
increasing screening. Increasing screening rates should be a priority of HIV care providers
given its significant benefits in preventing invasive cervical cancer.

A quality improvement intervention was implemented in July 2010 at the Washington
University Infectious Diseases (WUID) to improve cervical cancer screening rates in HIV-
infected women attending the clinic. The following describes the impact of this
multidisciplinary intervention to improve screening rates and provides insight in to the risk
factors for failure to receive appropriate cervical cancer screening in the HIV-infected
population.

In 2010 the Washington University in St. Louis Infectious Diseases clinic provided
comprehensive care to 1,571 HIV-infected individuals, including 501 women. Routine
quality data revealed that only 56% of HIV-infected women seen in the clinic underwent
cervical cancer screening in 2009. A multi-disciplinary quality improvement intervention
was implemented in July 2010 with the goal of improving cervical cancer screening rates.
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This study examines the clinical impact of this intervention by comparing cervical cancer
screening rates in the pre-implementation (7/1/09 — 6/30/10) and post-implementation
(7/12/10 — 6/30/11) periods. Risk factors for inadequate screening are also identified.

Quality Improvement Intervention

Participants

WUID clinic serves as the primary HIV training site for approximately 15 infectious disease
fellows, internal medicine trainees, and rotating medical students. Care is also provided by
several nurse practitioners with extensive HIV experience. All care is provided under the
supervision of physicians with extensive HIV training. The clinic maintains a Core Quality
Improvement (QI) Team that represents all members of the care team and is dedicated to
improving quality of care. During routine quality metric evaluation, deficiencies in cervical
cancer screening were identified as a target for practice improvement. Multiple strategies
were used to identify barriers to cervical cancer screening. Value stream analysis was used
to identify current and ideal practices. Front-line providers including medical assistants,
infectious disease fellows and nurse practitioners were surveyed until saturation to identify
barriers. Additionally, patient input was obtained by surveying a community advisory board
consisting of women with HIV. HIV providers utilized brainstorming, a quality
improvement technique to identify a large number of potential methods to increase cervical
cancer screening rates. All potential solutions were grouped by theme in order to identify a
refined set of potential interventions.

and Data Collection

All HIV-infected women seen in the Washington University in St. Louis Infectious Diseases
Clinic during both pre- (July 2009 to June 2010) and post-intervention (July 2010 to June
2011) time periods were included in the retrospective analysis. Data from the time of the
pre-implementation period were collected by chart review. Sociodemographic data including
race, marital status, employment status and education level were collected. We alco
collected risk behaviors including tobacco use, alcohol use and current or prior substance
abuse. HIV-related clinical and medication data including duration of infection, type and
duration of all antiretroviral therapy, history of opportunistic infections, current CD4+ T cell
count and HIV viral load were collected. Opportunistic infections were defined as
previously described (Castro et al., 1992). We also collected data on comorbid medical
conditions including depression, anxiety, bipolar disorder and schizophrenia and history of
sexually transmitted infections (STI). We collected a detailed gynecologic history during
pre- and post-implementation periods. Atypical cervical cytology was defined as pap test
results including low-grade squamous intraepithelial neoplasia (LSIL), high-grade squamous
intraepithelial neoplasia (HSIL), atypical squamous cells of undetermined significance
(ASCUS), atypical glandular cells, cervical biopsies read as grade 1, 2, or 3 cervical
intraepithelial neoplasia (CIN), or adenocarcinoma in situ (CIN 2 or more severe). Human
Papilloma Virus (HPV) types associated with cervical cancer were considered high-risk
(Musa et al., 2013).

Statistical Methods

Descriptive statistics were used for baseline demographics of all women engaged in care.
Changes in rate of Pap testing pre- and post-implementation were analyzed using
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McNemar’s Test. Women who were seen in both pre- and post-implementation periods were
included in the analysis. Predictors for lack of screening were determined using pre-
implementation data comparing those women who received screening to those who did not
in the pre-implementation period. Chi-square, Fisher’s Exact and Wilcoxon Rank Sums
Tests were used to determine predictors for lack of screening where appropriate.

Pre-Intervention Phase

Intervention

Several barriers to cervical cancer screening were identified. Provider-specific barriers
included lack of provider training and comfort in performing cervical cancer screening tests
as well as lack of knowledge of supplies needed. Providers had difficulty identifying when a
patient was due for a screening test at the time of the clinic appointment. Performing
cervical cancer screening increased visit length, causing providers to fall behind schedule
and increasing patient wait times. Providers were not given feedback on their cervical cancer
screening completion rates. Several structural barriers were identified including lack of
space in the exam rooms to perform cervical cancer screening tests; the lack of chaperones
for male providers; and lack of available supplies in the exam rooms to perform the tests.
Patients identified barriers including lack of knowledge about need for scheduled cervical
cancer screening and clinical importance of the exam. Finally, patients indicated they lacked
a tangible incentive.

Phase

The QI team developed several strategies to address the identified barriers (Table 1). A one
hour educational training session was implemented in July 2010 for ID fellows to improve
clinical skills in performing cervical cancer screening tests. These sessions were led by
providers with extensive experience in performing pelvic exams. All trainees were given the
opportunity to practice the exam using anatomical models. Daily email reminders were sent
to providers with a list of patients due for cervical cancer screening. Finally, monthly
completion rates were disseminated to the providers, with a prize given to the clinic session
with the highest screening rates. Strategies to address patient-specific barriers were also
implemented. A trained HIV educator called women prior to their appointments to remind
them that they were due for cervical cancer screening. During these calls, patients received
education about screening. Gift bags were provided to women upon completion of the
screening. Structural barriers were addressed by rearranging the exam rooms to optimize
space for exam materials. Chaperones were made available for male providers. Additionally,
exam rooms were prepped with supplies by the medical assistants and restocked daily. To
facilitate clinic flow, medical assistants instructed the women to change into a gown before
the provider entered the exam room. The interventions were implemented in July of 2010.

Post-Intervention Results

A total of 422 women were seen in both the pre- and post-implementation periods.
Demographics are shown in Table 2. The majority of women were African American (79%)
and single. Half of the women had a history of atypical cervical cytology and almost half
had a history of high-risk HPV and sexually transmitted infections (STI).
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In the pre-implementation period, 222 women (53%) underwent cervical cancer screening.
In the post-implementation period, 318 women (75.3%) underwent screening (43% increase)
(p<0.01). The number of cervical cancer screening tests performed by ID fellows increased
significantly from 8 (3.6%) in the pre-implementation period to 49 (13.4%) in the post-
implementation period (p<0.01). The number of screening exams performed by nurse
practitioners also increased from 100 (45%) in the pre-implementation period compared to
167 (46%) tests in post-implementation period (p<0.01). The number of screening exams
performed by medical students, residents, or attending physicians was similar during both
periods (Figure 1).

Univariate associations with deficient cervical cancer screening are shown in Table 3.
Women who attended more clinic visits were more likely to receive cervical cancer
screening exams. Women who received screening had a mean of 4.2 visits in the pre-
implementation period, whereas women who did not receive testing had a mean of 3.4 visits
in the 1-year time period (p< 0.01). Prior atypical cervical cytology was a significant
positive predictor for receiving screening. There were 138 women who had prior atypical
cytology who received screening (62%) compared to 93 with prior atypical cytology who
did not receive screening (47%) (p<0.01).

Discussion

This is the first study evaluating the impact of strategies to increase cervical cancer
screening rates in HIV-infected women in an urban academic center. Despite multiple
barriers to care, we demonstrated a 43% increase in cervical cancer screening rates in an
HIV-infected population with a multi-disciplinary quality improvement intervention. We
identified that women with fewer clinic appointments were less likely to have screening for
cervical cancer.

In the general population, efforts have been made to increase cervical cancer screening.
Sadler et al. suggested that younger women had low awareness of the purpose of screening
(Sadler, Albrow, Shelton, Kitchener, & Brabin, 2012). One-on-one education has been
shown to be effective for the general population. A systematic review by Baron et al.
evaluated five studies with one-on-one education and found an overall 8.1% increase in
cervical cancer screening rates (Baron et al., 2008). Valanis et al. compared usual care to
education consisting of a letter and telephone call to women who were overdue for cervical
cancer screening over a 14-month study period. There was a significant increase from 19%
screening rates in the usual care group to 39% in the education group (Valanis et al., 2002).

Patient reminders such as letters and telephone calls that also include patient education have
been shown to be effective in increasing cervical cancer screening in HIV-negative women.
Vogt et al. noted an increase from 16% to 27% when women received telephone reminders
(Vogt, Glass, Glasgow, La Chance, & Lichtenstein, 2003). As part of our intervention,
women received a reminder phone call prior to their appointment. During this interaction,
women were reminded of the need for yearly cervical cancer screening and provided
education. This intervention required a minimal amount of time and resources. Although not
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formally measured, based on the data above, this simple, low cost intervention likely had a
significant role in increasing screening rates.

Studies have not evaluated patient incentives alone excluding other interventions. Women in
our study received a gift bag containing cosmetics and toiletries after undergoing cervical
cancer screening. HIV-infected women are often marginalized and of lower socioeconomic
status (Aziz & Smith, 2011). A nominal gift that provides positive reinforcement for the
performance of screening may have beneficial effects for populations disproportionately
affected by poverty.

Reminders to general practitioners have been shown to improve cervical cancer screening
rates in the general population. Computerized reminders to providers resulted in a 3%
increase in screening among women overdue for cervical cancer screening (McDowvell,
Newell, & Rosser, 1989). Providers in our clinic had difficulty finding results from prior
screening exams and were often unaware which women were due for cervical cancer
screening. Prior to the clinic session, providers received an automated email message
including all women due for screening during that session.

Additionally, regular feedback to providers has resulted in increased screening rates in
studies among HIV-negative women (Community Preventive Services Task Force, 2012;
McPhee, Bird, Jenkins, & Fordham, 1989; Sabatino et al., 2012). Fleming et al reported the
findings of an audit conducted as part of continuing medical education for 38 different
primary care practices; the auditors highlighted the need for improvement in areas such as
cervical cancer screening and tobacco use education. Results were then presented to
physicians, resulting in a significant increase in cervical cancer screening, especially in
younger women (Fleming & Lawrence 1983). In our intervention, providers were provided
monthly feedback on their performance. In addition to seeing their own performance,
providers were also provided with blinded data on their peers for comparison.

During pre-implementation surveys, a lack of comfort with performing cervical cancer
screening was frequently identified by ID fellows. Educational sessions were designed to
address deficiencies in training and improve confidence in performing the exam. Much of
the improvement seen during our intervention was driven by a significant increase in the
number of tests performed by ID fellows.

Structural barriers to cervical cancer screening included lack of space for exam equipment in
patient rooms, increase in time spent by providers to prepare the exam rooms, and lack of
chaperones for male providers. Simple, low-cost interventions were devised to address these
barriers. Furniture and medical cabinets in the exam rooms were rearranged to optimize
available space. The implementation of standard work for the medical assistants to stock the
exam rooms with supplies and also prepare the room prior to the patient visit greatly
decreased the amount of time needed to perform the screening test. Chaperones consisting of
case managers and social workers were also “on call” and available within minutes when
needed. A longitudinal multi-year study in underserved women including several
interventions to reduce structural barriers (eg. inventory of exam room equipment and
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establishment of clinic procedures to streamline the screening activities), demonstrated an
increase in screening rates (Bastani et al., 2002).

Our study demonstrates that a multidisciplinary quality improvement intervention can be
successful in overcoming barriers and increasing cervical cancer screening rates in a busy
urban academic HIV clinic. Several strategies were concurrently implemented, and it is
impossible to determine if one activity was more instrumental in increasing screening over
another activity. It is important to note that these interventions were low-cost and minimally
time-consuming. Lack of cervical cancer screening is likely multi-factorial and involves
patient-, provider-, staff- and system-related factors. Our multi-dimensional approach was
the catalyst in achieving our success.

Multiple risk factors for lack of screening have been suggested in prior studies; we did not
have similar findings. In our patient population, only fewer clinic visits were significant
predictors for lack of screening. Age, race, education level, employment status, mental
illness, substance use, or more advanced HIV infection were not associated with lower
screening rates. We did show that simple low-cost interventions increased screening rates,
even though patients miss clinic visits (Christopoulos et al., 2013). Routine health
maintenance including cancer screening is becoming more important in the care of HIV
infected patients as they continue to age. Poor clinic retention and adherence is a significant
barrier in providing quality care to these patients and should be a priority for improving, not
only for cervical cancer screening but for other cancer screening and general health issues.

Our study had several limitations that may limit its generalizability. Our preliminary
analysis indicated multiple barriers that contributed to deficient cervical cancer screening
among women. Since we implemented multiple changes simultaneously, the study was not
designed to identify a single intervention that resulted in increased cervical cancer screening
rates. However, we provide a roster of possible interventions that could be selected based on
the needs and available resources at a clinical site. This study was performed at a single
urban academic infectious diseases clinic and our results may not be generalizable to other
settings. Additionally, data may have been incomplete or inaccurately recorded during data
collection. If pap report records had not been received by an outside physician, it is possible
that women were misclassified into the “no screening” category. Missing data may account
for our lack of identified risk factors for failure to receive screening as have been shown in
other studies (Baranoski, Horsburgh, Cupples, Aschengrau, & Stier, 2011).

Although our strategies have demonstrated that a multidisciplinary intervention can
significantly improve cervical cancer screening rates, there are opportunities to further
improve care and refine our improvement strategies. In order to maintain gains made,
improvement strategies must be sustainable. We found that some interventions were difficult
to maintain during subsequent years. Budgetary constraints required the elimination of
patient gift baskets. Additionally, chaperones availability decreased after the study period
concluded. However, we improved training and education for ID providers in subsequent
years to further improve clinical skills and provider comfort in performing the exam. There
are multiple barriers to providing appropriate care to women with HIV; they often have poor
clinic retention and challenging social and financial situations. Therefore, it is even more
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imperative that health maintenance issues such as cervical cancer screening be a priority of
the provider in order to maintain the health of HIV infected women.
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Figure 1.

Women receiving pap smears in pre-intervention and post-intervention periods
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Barriers to screening and interventions
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Barriers to Screening

Interventions

Training

. Trainees lack competency in performing Pap test

. Yearly educational training sessions held with
trainees

Preparedness

. Providers unaware that patient is due for Pap prior to
appointment

. Developed automated screening mechanism

. Daily email to providers

Environment
. Lack of space in exam rooms

. Lack of chaperones for male providers

. Exam rooms rearranged

. Chaperones made readily available

Equipment
. Supplies not readily available
. Rooms not adequately stocked

. Lack of familiarity with all supplies and testing devices needed

. Medical assistants prep room with supplies
. Rooms restocked daily

D Reviewed during educational sessions

Provider incentives

. Providers not provided feedback on performance

. Monthly completion rates provided to staff

. Prize for highest completion rate

Patient factors
. Patients unaware of scheduled Pap
. Patients unaware of importance of screening

. Patients lack incentive

. Patients called prior to appointment
. Education provided to patients

D “Goody bags” provided

Time

. Performing Pap tests increases visit length

. Interventions decrease time needed for screening
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Table 2

Demographics

Frequency (n=422)

Race
African American (%)
White (%)
Hispanic (%)

other® (%)

333(79)
63 (15)
4(1)
22 (5)

Median age, years (IQF!)2

40 (33-48)

Marital status
Married (%)
Single (%)
Divorced (%)
Widowed (%)

83 (20)

257 (61)
52 (12)
30 (7)

Employed
Yes (%)
No (%)
Not documented (%)

163 (39)
217 (51)
42 (10)

History of substance abuse (%)

181 (43)

Current tobacco use (%)

189 (45)

Depression (%)

203 (48)

Mental illness3 (%)

74 (18)

History of atypical cytology (%)

231 (55)

History of any sTI4 (%)

204 (48)

History of high-risk HPVS (%)

149 (35)

On HAART (%)

Viral load <50 copies/mL (%)

314 (74)
199 (63)

Current median CD4 T cell count, cells/uL (IQR) | 450 (264-627)

History of opportunistic infection (%)

84 (20)

Pap smear performed, n (%)

Pre-implementation

Post-implementation

222 (53)
318 (75)

1Other: includes Asian-Pacific, Eastern European, African
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2 .

IQR: Interquartile Range
3Mental illness: Bipolar disorder, Schizophrenia, Generalized anxiety disorder
4STI: Sexually transmitted infection

5HPV: Human Papilloma Virus
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Table 3

Association between predictors and receipt of pap test

Characteristic | Received Screening (n= 222) | Did Not Receive Screening (n= 200) | P-value
Age, years median (IQR)1 | 40 (33-47) | 40 (33-50) | 0.09
Race, no. (%) 0.20

Caucasian 34 (15) 29 (14.5)

African-American 178 (80) 155 (77.5)

Hispanic 0 4(2)

Other 10 (4.5) 12 (6)
Unemployed, no. (%) (N=380) | 108 (55) | 99 (58) | 045
History of OI2, no. (%) | 43 (19) | 41 (21) | 0.79
Prior atypical cytology, no. (%) | 138 (62) | 93 (47) | <0.01
History of high-risk HPV3, no. (%) | 86 (39) | 63 (32) | 0.14
Depression, no. (%) | 106 (48) | 97 (49) | 0.63
Other mental illness, no. (%) | 36 (16) | 38(19) | 0.43
Current tobacco use, no. (%) | 96 (43) | 93 (47) | 0.614
History of substance abuse, no. | 69 (31) | 76 (38) | 0.24
Receipt of HAART4, no. (%) | 176 (79) | 144 (72) | 0.15
Viral load <50 copies, no. (%) | 124 (56) | 100 (50) | o2
CD4 count, cells/uL, Median (IQR) | 445 (282-618) | 453 (249-654) | 0.58
History of STIS, no. (%) | 106 (48) | 98 (49) | 0.80
Canceled visits (Mean + SD5) | 127143 | 111+129 | 0.22
No-shows (Mean + SD) | 1.18+1.39 | 142 +1.45 | 0.08
Clinic visits (Mean + SD) | 42+15 | 342+1.43 | <0.01

lIQR: Interquartile Range

2OI: Opportunistic Infection

3HPV: Human Papilloma Virus

4HAART: Highly Active Anti-Retroviral Therapy

5STI: Sexually Transmitted Infection

e'SD: Standard Deviation
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