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Abstract

Each year in the United States, about 4000 deaths are attributed to cervical cancer, and over 40,000
deaths are attributed to breast cancer (U.S. Cancer Statistics Working Group, 2015). The purpose
of this study was to identify predictors of full, partial, and no screening for breast and cervical
cancer among women with and without intellectual disability (ID) who are within the age group
for screening recommended by the U.S. Preventive Service Task Force (USPSTF), while
accounting for changes in recommendations over the study period. Women with ID and an age
matched comparison group of women without ID were identified using merged South Carolina
Medicaid and Medicare files from 2000 to 2010. The sample consisted of 9406 and 16,806 women
for mammography screening and Papanicolaou (Pap) testing adherence, respectively. We
estimated multinomial logistic regression models and determined that women with 1D were
significantly less likely than women without ID to be fully adherent compared to no screening
with mammaography recommendations (adjusted odds ratio [AOR]: 0.63, 95% confidence interval
[CI] 0.55-0.72), and Pap testing recommendations (AOR: 0.17, 95% CI 0.16-0.19). For the 70%
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of women with ID for whom we had residential information, those who lived in a group home,
medical facility, or supervised community living setting were more likely to be fully adherent with
both preventive services than those living alone or with family members. For both outcomes,
women residing in a supervised nonmedical community living setting had the highest odds of full
adherence, adjusting for other covariates.

Breast cancer; Cervical cancer; Intellectual disabilities; Papanicolaou test; Mammography; Health
care disparities

1. Introduction

There is a growing body of evidence that people with intellectual disability (ID) are at risk
of health care disparities, unmet medical needs, and reduced life expectancy compared to the
general population (Anderson et al., 2013; Krahn and Fox, 2014; Fenton et al., 2003;
Hayden et al., 2005; Kancherla et al., 2013; Morgan et al., 2012; Salvador-Carulla and
Symonds, 2016; Heslop and Glover, 2015; Lauer and McCallion, 2015). Recent reports by
the United States Public Health Service and the Institute of Medicine identify a number of
potential explanations for health disparities for individuals with 1D, such as poor access to
primary care, failure to include people with ID in public health programs and prevention
activities, and insufficient education of health care providers (Krahn and Fox, 2014; Hayden
et al., 2005; U.S. Public Health Service (USPHS), 2002, 2005; Krahn et al., 2006;
Bershadsky et al., 2012). In evaluating disparities in preventive health care for people with
ID, rates of screening for cancer are useful measures because there are screening guidelines
from the United States Preventive Services Task Force (USPSTF) (2017a). Two cancer types
for which screening is recommended are cervical and breast cancer in women. Although
USPSTF recommendations were updated for cervical cancer screening in 2012, during
2000-2010 (the data years used in this study), the recommendations shown in Table 1 were
in place for women of average risk.

In terms of susceptibility to cervical cancer, studies about the sexual experience of women
with 1D indicate lower rates of sexual activity than in the general population (Servais et al.,
2002; Gust et al., 2003). On the other hand, individuals with intellectual disability are at
increased risk of sexual victimization (Morano, 2001) which can also result in HPV
infection a precursor of cervical cancer. We are unaware of any studies describing the
prevalence of HPV infection in women with 1D, though there is some evidence that women
with 1D or other developmental disabilities may be less likely to have abnormal results from
Pap testing (Kavoussi et al., 2009; Quint and Elkins, 1997; Jaffe et al., 2002). Current
guidelines in the US do not exclude this population from recommended screening (United
States Preventive Services Task Force (USPSTF), 2017b).

There is evidence of disparities in screening for cervical and breast cancer among women
with ID. A review of research conducted in Europe, Ireland, the United Kingdom, and
Canada revealed reduced rates of cervical and breast cancer screening in women with 1D
(Reidy et al., 2014). Another study of 380 women in Western Australia, only 35% of women
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with ID underwent mammography compared to 55% of women without ID (Sullivan et al.,
2003).

There are at least two potential explanations as to why a smaller proportion of women with
ID would not be up to date with cervical or breast cancer screening. One possibility is that
doctors face challenges with time management and communication in their care of patients
with ID and therefore do not always recommend screening to this group of women (Weedon
et al., 2015). The other possibility is that women with ID may be unaware of the need for
screening or they or their caregivers anticipate the Pap test and mammogram will cause
distress (Greenwood et al., 2014).

It is not known whether and to what degree the level of full adherence with breast and
cervical cancer screening guidelines over time differs for women with ID compared to
women without ID. To gain insight into the relative contribution of non-screening versus
inadequate screening to disparities in overall screening rates, it is necessary to follow
women for a period of time that spans more than one recommended screening interval. In
this way, women can be categorized into three groups regarding of their adherence to
cervical and breast cancer screening: full adherence, partial adherence, and no screening.
The primary goal of this study is to examine cervical and breast cancer screening adherence
over time among women with ID compared to those without ID. As part of this goal, we
wanted to examine predictors of full and partial screening adherence. In particular, we
anticipated that residential type could be associated with differential levels of screening
since women living in medically supervised settings, including Intermediate Care Facilities
for people with ID (ICF/IDs), receive assistance from staff members who facilitate
interactions with the health care system.

2. Methods

2.1. Sample

We used data from 2000 to 2010 South Carolina Medicaid claims and other administrative
data housed at the South Carolina Revenue and Fiscal Affairs Office as well as South
Carolina Medicare claims records processed by Centers for Medicare and Medicaid Services
and housed at the Research Data Assistance Center (ResDAC).

We identified women with ID using diagnostic International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM) codes:(317, mild intellectual disability;
318.0, moderate intellectual disability; 318.1, severe intellectual disability; 318.2, profound
intellectual disability; and 319, unspecified intellectual disability). These data were merged
using a unique identifier variable to determine those women covered by either Medicaid or
Medicare. These government programs provide health insurance primarily for the elderly
and for those with low incomes, respectively, and also include pathways for disability-
related eligibility for each program regardless of age. The sample consisted of women who
were 1660 years of age for Pap testing (n= 17,656) and 36-69 years of age for
mammography screening (n = 10,105) in 2000, and were continuously enrolled in either
insurance over years 2000-2010 (at least 11 months of enrollment each calendar year).
These age ranges were chosen to ensure that women recommended for screenings had at
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least 4 and 6 years of eligible enrollment of mammography and Pap testing, respectively.
“Years of eligible enrollment” was defined as years in which a woman was recommended to
have the specific preventive screening. We then excluded women with diagnoses of breast,
cervical, or endometrial cancer (n = 699 mammography; n = 850 Pap test) based on ICD-9-
CM codes from the final analyses because, for these women, mammography screening or
Pap testing might not have been for screening purposes. We did not exclude women with a
hysterectomy from the cervical cancer screening, since some of them might have remaining
cervical stump. However, we conducted an additional sensitivity analysis by estimating the
coefficients of the same models including these women and found similar results to those
done with the women excluded (results not shown).

The final sample size of women with ID was 2912 women for mammaography screening and
5490 women for Pap testing. A comparison group of women without ID (using an
approximate 2:1 ratio) was created matched on age to those with ID (n = 6494
mammography; n = 11,316 Pap test).

2.2. Dependent variables

The dependent variables were receipt of mammography screening and Pap testing and were
determined by appropriate billing codes (Table 2). These were further categorized, by three
levels: full adherence, partial adherence, and no screening. Full adherence was defined as a
woman's having received all of the screening tests required to meet USPSTF
recommendations across all years of eligible enrollment. Partial adherence was defined as a
having at least one screening test but less than the number required for full adherence to the
USPSTF screening recommendations for the entire time period. No screening was defined as
women who failed to receive any screening tests during the eligible enrollment years. For
both tests, women were given a 6-month margin after the scheduled test date for their
screenings to be considered adherent. As suggested in previous studies, women can be off
schedule for a variety of reasons, such as back-logs in screening test appointments (Partin et
al., 1998) therefore, having a 6-month extension to the screening recommendation allowed
for late appointments.

2.3. Independent variables

The independent variables in our analyses consisted of: ID status (with or without ID),
centered baseline age at year 2000, the squared term of the centered baseline age at year
2000, insurance category (Medicaid only, Medicare only, or Medicaid and Medicare),
centered eligible years (continuous variable, for mammography screening: 4-11 years; for
Pap testing: 6-11 years), the squared term of centered eligible years, and residential
neighborhood (urban, suburban, or rural). We categorized residential neighborhood by
linking billing ZIP Codes with Rural-Urban Commuting Area (RUCA) codes, using the file
provided by the WWAMI Rural Health Research Center (Hart et al., 2005). In our analyses,
we used the baseline neighborhood of residence at year 2000.

Information about type of residence for the women with ID enrolled in Medicaid was
available from the South Carolina Department of Disabilities and Special Needs (DDSN) for
71.0% of the women for the mammography screening analyses and for 75.9% of women for
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the Pap testing analyses. First residential type recorded by the DDSN during the study
period was considered to be the residence for the entire study period, as other analyses using
this data source have shown that individuals typically move within a similar category of
residential type, rather than between types (data not shown but available from authors).
Women were categorized as living in one of four distinct types of residential groups, using
the DDSN electronic data file: alone or with family, in a group home (such as a private
boarding home or an assisted living facility), in a medical facility (such as an intermediate
care facility for individuals with ID or a nursing facility), or in a community living setting
(such as supervised living programs or community training homes) where women live in a
homelike environment with intermittent supervision of disability agency staff.

2.4. Statistical analysis

3. Results

We determined screening test adherence for women with ID and those without, stratified by
screening test group (i.e., mammogram or Pap test). We estimated multinomial logistic
regression models for our data. Multinomial logistic regression is used when modeling
responses with more than two levels, and it is a simple extension of binary logistic
regression (Elkin, 2012). By using this method, we were able to evaluate the screening
pattern by different adherence levels, an improvement over the standard logistic regression.
The reference group of the response was no screening in all models. For each screening test,
two sets of estimated coefficients were obtained for full adherence versus no screening and
partial adherence versus no screening. While models in previous studies focused on binary
responses, our use of a three level response provided an innovative approach for analyzing
screening service data. Statistical significance was determined at p < 0.05. We used SAS,
version 9.4 (SAS Institute, Cary, NC) for all statistical analyses. The University of South
Carolina Institutional Review Board determined that the proposed activity was exempt from
the Protection of Human Subjects Regulation (45 CFR 46.102).

Descriptive information for all individuals is shown in Table 3. Most women lived in an
urban setting (72.5% and 72.4% of women with ID and 77.5% and 76.1% for women
without ID in the mammography screening and Pap testing groups, respectively). For the
women with 1D, the largest proportion lived alone or with family members (32.8% for the
mammography screening group and 46.2% for the Pap testing group), followed by unknown
type of residence.

Overall, during the study period, 31.0% of the women with ID and 22.7% of the women
without ID had no screening using mammaography. Full adherence for mammography was
22.2% for women with 1D and 20.9% for women without ID. A total of 35.2% of the women
with ID and 14.6% of the women without ID had no screening with Pap testing. Full
adherence for Pap testing was 24.3% for women with ID and 46.3% for women without ID.

3.1. Mammography screening

Compared to no screening, women with ID are less likely to be either partially or fully
adherent to recommendations. Specifically, the adjusted odds ratio for women with ID to be
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fully adherent was 0.63 (95% confidence interval [CI] 0.55, 0.72), while the adjusted odds
ratio for women with ID to be partially adherent was 0.58 (95% CI 0.52, 0.65). Women who
were dually insured by Medicare and Medicaid had 3.72-fold (95% CI 2.83, 4.89) odds of
full adherence and 1.40-fold (95% CI 1.07, 1.83) odds of partial adherence (Table 4).

3.2. Pap testing

Compared to no screening, the odds of being fully or partially adherent were lower for
women with ID than for women without ID (full adherence AOR 0.17, 95% CI 0.16, 0.19;
partial adherence AOR 0.37, 95% CI 0.34, 0.40), after adjusting for covariates. Women who
were dually insured by Medicare and Medicaid had 4.70-fold (95% CI 3.64, 6.08) odds of
full adherence and 3.01-fold (95% CI 2.34, 3.86) odds of partial adherence (Table 4).

3.3. Type of residence

We examined the relationship between type of residence, when available, and insurance
category only among the women with ID. These associations were highly significant (Chi-
squared test: p < 0.0001). Therefore, we included the interaction term of the insurance
category and the type of residence in the models. For both screening tests, after adjusting for
other covariates, women with ID who lived in a group home, medical facility, or supervised
community living setting were more likely to be fully adherent with both preventive services
versus not being screened, compared with those who lived alone or with family (Table 5).
For both screening tests, women residing in a supervised community living setting had the
highest odds of full adherence. The proportions of women with full adherence to
mammography screening and Pap testing were 41.36% and 35.10%, respectively, for those
who resided a supervised community setting, compared to 11.64% and 18.71%, respectively,
among the women living alone or with family. The odds ratios of being fully adherent with
mammography and Pap testing were 9.97 (95% CI 6.81, 14.60), and 4.14 (95% ClI 3.24,
5.29), respectively, among women enrolled in Medicaid only. The odds ratios for full
adherence in women residing in a supervised community setting were even higher for
women were dually insured (Table 5).

4. Discussion

There are a number of potential explanations for disparities in screening for women with ID;
some relate to general health disparities experienced for the population with ID, while others
are likely specific to Pap testing and mammography. For instance, women with 1D might
have difficulty grasping the abstract concept of risk, and the physical discomfort of these
screening procedures might be difficult to accept (Parish and Saville, 2006; Wilkinson et al.,
2011a). Thus, for women with mild and moderate ID who do not have a legal guardian, they
could refuse screening, and for women with severe of profound ID, who have a legal
guardian the issue of consenting for the screening is left to the guardian. Challenges, such as
needing more assistance with aspects of the examination and feeling embarrassed about the
experience, might contribute to lower screening rates (Greenwood et al., 2014; Wilkinson et
al., 20114, 2011b). Additionally, difficulty navigating the health care system also might play
a role; in one study, women with ID who had the assistance of a nurse to coordinate their
health care had higher mammography screening rates (Wilkinson et al., 2011a, 2011b).
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For both screening tests, a recent systematic review highlighted the importance of a
physician's recommendation for screening to increase cancer screening rates (Peterson et al.,
2016). Although it is unknown how effective these recommendations are for women with ID
it has been documented that communication between obstetric and gynecologic providers
and women with ID is problematic (Phillips et al., 2004; Dovey and Webb, 2000), and
therefore, education of physicians about effective communication with women who have ID
may have the potential to reduce disparities. Full adherence rates for Pap testing may also be
impacted by previous difficulties due to anxiety or coexisting physical impairments (Tyler et
al., 2010; Gajdosik and Cicirello, 2002; Krigger, 2006; Rapp and Torres, 2000). These
concerns may be magnified in the context of doubts among physicians about the need for
Pap testing due to low rates of cytologic abnormalities in women with ID (Quint and ElKins,
1997; Jaffe et al., 2002; Parish, 2013).

Among women with 1D, those living in supervised nonmedical community settings and, to a
lesser degree, those living in group homes or medical facilities had h higher odds of both
mammography screening and Pap testing compared to women who lived alone or with
family. The higher odds of mammography screening and Pap testing among women who
lived in supervised settings might reflect disability service organizations having policies and
procedures for regular physician contact that can result in provision of preventive services.
Some disability service agencies identify physicians in their community who are attuned to
the needs of women with 1D, and these providers use strategies to reduce the anxiety during
the testing. Additional research is needed to describe specific barriers that might result in
reduced rates of screening among women with ID who live alone or with family members.

Our estimated prevalence rates of full adherence with mammography and Pap testing were
low for both women with ID and those without ID, relative to other estimates using
population-based data. An analysis of 2013 South Carolina Behavioral Risk Factor
Surveillance System (BRFSS) data revealed that approximately three in four women
reported mammography in the preceding 2 years, and approximately four in five women
reported Pap testing within the preceding 3 years (South Carolina Behavioral Risk Factor
Surveilance System (BRFSS), 2013).

There are several potential explanations for these discrepancies. One is that the BRFSS
relies on self-report, so over-reporting is possible. It is also possible that billing records may
underreport screening (for example, if for some reason the service is not billed to Medicaid
or Medicare). In addition, women with 1D may be at lower risk for cervical cancer, based on
lower rates of sexual activity, and this could change the physician's assessment of the benefit
risk ratio for screening. Finally, the refusal rate for screening might be higher in women with
ID, although to our knowledge this has not been empirically documented. There were
limitations to our study. First, we relied on diagnostic codes to identify women with ID, so
there is potential for some misclassification of ID status. Second, we did not subset the
women into mild, moderate, severe and profound groups of ID and the findings could vary
between these subgroups. Third, although the information about residential setting was
available for a substantial portion of the women, we did not know the quality or the types of
caregiving supports provided or if the women who resided at home lived alone or with
family. Fourth, this study was limited to women who had Medicaid or Medicare health
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insurance, and the findings are not generalizable for uninsured women. Also, we used
baseline residence for examining the impact of residential type; we did not account for
change of address during the study period. Finally, our study was limited to women residing
in South Carolina, which has a different racial and ethnic makeup and a different proportion
of low SES households than the US as a whole. Thus, these findings might not be
generalizable to other states or be considered nationally representative.

Our study also had important strengths. One was that our use of billing claims data allowed
for identification of women with 1D, a group on which little to no data are available in
national and state health surveys. Use of Medicare or Medicaid claims, the primary insurers
of people with lifelong disability captures most women with ID. In South Carolina the
National Breast and Cervical Cancer Early Detection Program only covers women with no
insurance coverage so it is unlikely we missed many women with ID. This could lead to
more conservative estimates of full and partial adherence for both groups of women, but we
would not expect these issues to affect women with and without ID differently. Claims data
is not reliant on self-report or family report, which are both subject to recall bias. Second, by
using longitudinal data, we were able to examine adherence over time, which allowed us to
identify individuals who were fully or partially adherent. In contrast, cross-sectional data
allow for identifying adherence only as a binary outcome and might misclassify those as
fully adherent if they happened to receive one screening service during the survey period but
did not follow through with recommended screenings subsequently. Such individuals were
identified as partially adherent in our study, which allowed us to consider those who were
not screened at all over the 11-year data period as a distinct group. However, future research
needs to investigate the different risk factors for full and partial adherence, and assess
differences across subsets of ID based on severity (mild, moderate, severe and profound).
Our study addresses the cross-sectional limitation of prior research by assessing screening
adherence among a population over a period of time, while accounting for changes in the
USPSTF screening recommendations. However, we did not know all the factors associated
with failure to obtain initial screening and the factors associated with rescreening.

5. Conclusion

This study found that women with ID were less likely than women without ID to be fully or
partially adherent with screening recommendations for breast and cervical cancer over time.
Our longitudinal analysis allowed us to identify a partially screened group of women who
might have a different profile from women who are not screened. A second important
finding was that women with ID living in nonmedical community settings that received
some support from a disability agency were most likely to be fully adherent with screening,
especially mammography, than those living in other residential settings. The subgroup least
likely to be partially or fully adherent with screening, were those who alone or with
relatives. To improve breast and cervical cancer screening adherence among women with ID,
strategies and approaches that identify and address the specific barriers encountered by
women with ID who live alone or with family.
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Table 1

Screening recommendations during study period.

Cervical cancer

Breast cancer

2000-2002: Papanicolaou (Pap) testing (United States Preventive 2000-2001: Mammography (Gust et al., 2003) at least every 2 years for
Services Task Force (USPSTF) (2017a); Servais et al., 2002) at least ~ women 50-69 years of age
every 3 years for women 18-65 years of age

2003-2010: Pap testing at least every 3 years for women 21-65 2002-2007: Mammography at least every 2 years for women 40-74

years of age.

years of age

2008-2010: Mammography at least every 2 years for women 50-74
years of age.
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Codes for identifying mammogram and Papanicolaou test screening procedures.

Page 13

Name of codes 1CD-9-CM codes CPT® codes HCPCS codes

Mammogram V76.10, V76.11, V76.12, 77051,77052, 77055-77059 G8111, G0202, G0204, G0206
V76.19

Papanicolaou test  V67.01, V72.31, V76.2, 88141-88143, 88147, 88148, 88150, 88152— P3000, P3001, Q0091, G0123,
V76.47 88154, 88164-88167, 88174, 88175 G0124, G0143-G0145, G0147,

G0148

Abbreviations: ICD-9, International Classification of Diseases, Ninth Revision, Clinical Modification; CPT®, Current Procedural Terminology;

HCPCS, Healthcare Common Procedure Coding System.
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Characteristics of women with or without intellectual disability by cancer screening cohort group, South

Table 3

Carolina Medicaid and Medicare medical claim records, 2000—2010.

Mammography Papanicolau testing
Characteristic Women Women Women with ID (n  Women
with ID without ID = 5490) without ID
(n= (n = 6494) (n=11,316)
2912)
Response
Full adherence 22.2% 20.9% 24.3% 46.3%
Partial adherence 46.8% 56.4% 40.5% 39.1%
No screening 31.0% 22.7% 35.2% 14.6%
Insurance category
Medicaid only 78.1% 83.5% 83.8% 89.6%
Medicare only 16.2% 0.4% 9.7% 1.0%
Medicare and Medicaid  5.7% 16.1% 6.5% 9.4%
Insurance category
Urban 72.5% 77.5% 72.4% 76.1%
Suburban 20.1% 16.8% 19.5% 17.5%
Rural 7.4% 5.7% 8.1% 6.4%
Insurance category
Alone/with family 32.8% - 46.2% -
Group home 4.9% - 3.5% -
Medical facility 12.7% - 9.1% -
Community living 20.7% - 17.2% -
Unknown 29.0% - 24.1% -
Mean age? 46.7(84) 47.3(8.6) 345 (12.0) 355 (12.1)
Eligible years? 8.4(24) 85 (2.4) 10.5 (1.4) 10.3 (1.3)

Abbreviation: ID, intellectual disability.

a. .. . .
Continuous variables with sample means and standard errors.
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