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Objective: Women with serious mental illness are more
likely to be diagnosed as having late-stage breast cancer
than women without serious mental illness, suggesting a
disparity in screening mammography. This study aimed to
compare screening mammography rates in a nationally
representative sample of Medicaid beneficiaries with and
without schizophrenia.

Methods: Medicaid Analytic eXtract files, 2007–2012,
were used to identify a cohort of women ages 40–64 with
schizophrenia who were eligible for Medicaid but not
Medicare (N587,572 in 2007 and N5114,341 in 2012) and
a cohort without schizophrenia, frequency-matched by
age, race-ethnicity, and state (N597,003 in 2007 and
N5126,461 in 2012). Annual screening mammography
rates were calculated and adjusted for demographic
characteristics and comorbid conditions. Multivariable
logistic regression was used to estimate the association
between beneficiary characteristics and screening mam-
mography rates.

Results: In 2012, 27.2% of women with schizophrenia com-
pleted screening mammography, compared with 26.8% of
the control cohort. In the schizophrenia cohort, American
Indian/Alaskan Native women had significantly lower odds of
receiving mammography (OR50.82, p50.02) than White
women, whereas Hispanic/Latina women had higher odds
(OR51.16, p,0.001). Women with schizophrenia and a
nonalcohol-related substance use disorder had lower odds of
receiving mammography (OR50.74, p,0.001) than women
without a substance use disorder. Having at least one medical
visit in the past year (vs. no visits) increased the odds of re-
ceiving screening mammography (OR55.08, p,0.001).

Conclusions: Screening mammography rates were similar be-
tween Medicaid-insured women with and those without schizo-
phrenia. Interventions to increase uptake may need to focus on
improving socioeconomic conditions and primary care engage-
ment for vulnerable populations, regardless of psychiatric condition.
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Breast cancer affects one in eight American women during
their lifetimes, and screening mammography is the main
early-detection tool (1). Previous studies have found that
women with serious mental illness, such as schizophrenia,
are less likely to receive guideline-concordant screening
mammography than women in the general population (2, 3).
This care gap contributes to women with serious mental
illness being diagnosedmore frequently as having later-stage
tumors and more advanced lymph node spread than women
without serious mental illness (4, 5). Thus, delayed breast
cancer diagnoses contribute to increased morbidity and
mortality rates among women with serious mental ill-
ness (6–9).

A recent systematic review including studies from
11 countries found that womenwith schizophrenia were half
as likely to receive screening mammography as their peers
without schizophrenia (2). However, most of the reviewed
studies had small sample sizes, focused on a single city or
region, or lacked an appropriate comparable control group.

Larger studies have more commonly focused on women
with any mental illness (10), an approach that may obscure
care gaps specific to women with serious mental illness.

HIGHLIGHTS

• Among Medicaid beneficiaries in 2007–2012, women
with schizophrenia had screening mammography rates
that were similar to those among women without
schizophrenia.

• For women with schizophrenia, having at least one
medical visit in the past year had the strongest associa-
tion with receiving screening mammography among the
variables studied.

• Women with schizophrenia and comorbid substance use
disorders were less likely than women without these
conditions to receive screening mammography.
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Furthermore, some studies have relied on self-reported
breast cancer–screening data, which tend to overreport
screening compared with medical claims (11–13).

Several hypotheses have been proposed to explain this
screening gap. First, people with higher socioeconomic sta-
tus and those with commercial insurance are more likely to
receive breast cancer screening (14). These factors could
account for the observed difference in screening rates, given
that adults with schizophrenia are more likely than those
without schizophrenia to have low incomes and public in-
surance (15). Second, people with schizophrenia may be less
likely than their peers to engage in preventive care, such as
screening mammography (16). Finally, people with schizo-
phrenia may encounter cognitive or behavioral challenges
while navigating complex health care systems (17, 18). At the
health systems level, stigma may interfere with timely re-
ferral to screening mammography, akin to other types of
delayed treatment (19, 20). For example, providers may not
prioritize cancer screening or may worry about the ability of
people with schizophrenia to follow up with care (21, 22).

To build on previous work, in this study we restricted the
sample to Medicaid beneficiaries, included a frequency-
matched control cohort, and provided objective information
about health service utilization. This rigorous approach
addressed a gap in the literature by accounting for health
insurance status and health service utilization to parse the
mechanisms underlying low breast cancer screening rates
among women with schizophrenia.

To evaluate long-term trends in screening mammogra-
phy, we used administrative claims to conduct a longitudinal,
nationwide study of women with schizophrenia in the
United States. We aimed to estimate the annual rates of
screening mammography among Medicaid recipients with
and those without schizophrenia, evaluate variation in
screening rates by schizophrenia diagnosis across U.S.
states, and examine patient-level risk factors for screening
among women with schizophrenia.

METHODS

Study Sample and Design
In this retrospective cohort study, we compared screening
mammography among women with schizophrenia with a
frequency-matched 1:1 cohort of women without schizo-
phrenia, matched by age and race-ethnicity upon first entry
into the cohort, as described previously (23). Data were from
a parent study that used Centers for Medicare andMedicaid
Services Medicaid Analytic eXtract files, which provide a
nationally representative sample of Medicaid beneficiaries.
However, data availability restricted the parent sample to
Medicaid beneficiaries enrolled between January 1, 2002,
and December 31, 2012.

For the parent study, the inclusion criteria for all partic-
ipants included living in one of the 41 states with available
data, with at least 11 months of eligibility during the calendar
year. Participants in the cohort with schizophrenia included

women with one or more inpatient claims for schizophrenia
(ICD-9 code 295.x) or two or more outpatient claims for
schizophrenia within any 6-month period (24). Participants
in the control group had no schizophrenia claims nor any
diagnoses of bipolar disorder (ICD-9 296.0x, 296.4x–296.7x,
296.80, or 301.13), psychosis (ICD-9 298.x), delusional dis-
orders (ICD-9 297.x), or pervasive developmental disorder
(ICD-9 299.x) during the entire study period. Individuals
remained in their respective cohorts in each year of the
2002–2012 study period in which they continued to meet
eligibility criteria. Differences in size between the two
cohorts were possible because this study included only
non–dually eligible Medicaid beneficiaries (i.e., eligible for
Medicaid but not for Medicare). Institutional review board
approval was waived because the study used deidentified
data.

The subset of the cohort from the parent study studied
here included women ages 40–64 years and was restricted
to the years 2007–2012 because of changes in screening
mammography claims coding that started in 2007. Data from
participants with a known breast cancer diagnosis (ICD-9
174*, 233*, and V10.3) 1 year before the observed year were
excluded. The selected age range accounted for variations in
guidelines regarding the earliest age for screening mam-
mography. Whereas the American Cancer Society recom-
mends that women begin biennial screening mammography
at age 40 (25), the U.S. Preventive Services Task Force
recommends regular screening starting at age 50 (1).

Outcome Assessment
The primary outcome was at least one screening mammog-
raphy procedure (CPT code 77051, 77052, 77055, 77056,
77057, or G0202) assessed dichotomously (i.e., $1 vs. 0) in
every year of the study period, following previously vali-
dated methods (26, 27). Annual screening rates are typically
expected to be lower than guideline-recommended biennial
rates but can be used for comparison, and this analytic ap-
proach is common for studying screening mammography.

Covariates
All covariates were coded categorically. Nominally assessed
covariates included race-ethnicity (non-Hispanic White,
non-Hispanic Black, American Indian/Alaskan Native,
Asian, Hispanic/Latina, Native Hawaiian/other Pacific Is-
lander, multiracial, or unknown), substance use disorder
(alcohol, opioid, cocaine, cannabis, or other), other mental
disorders (anxiety or depression), medical conditions (dia-
betes mellitus, hypertension, or dyslipidemia), and health
care utilization (medical care and mental health care visits).

Statistical Analysis
Individual characteristics were summarized by using fre-
quencies and chi-square tests of homogeneity to compare
the beneficiaries in the schizophrenia and control cohorts.
Annual mammography screening rates were calculated for
each cohort. To account for clustering within strata, all
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models were adjusted for matching factors, including age
and race-ethnicity. Models were also adjusted for diagnoses
of substance use disorders, other mental disorders, and
medical conditions. Within the schizophrenia cohort, we
used multivariable logistic regression to estimate associa-
tions between beneficiary characteristics (demographic
characteristics, comorbid conditions, and health care utili-
zation) and the likelihood of receiving screening mammog-
raphy annually, with robust standard errors to account for
repeated outcome measurements in the longitudinal cohort.
Given variations in screening mammography guidelines (1,
25), we conducted a sensitivity analysis including only pa-
tients ages 50–64 to assess the robustness of our study
findings. We used Stata, version 16, for statistical analyses.

RESULTS

Table 1 shows the demographic characteristics, comorbid
conditions, and health care utilization rates for the two co-
horts. The schizophrenia cohort included 87,572 women in
2007 and 114,341 in 2012. The control cohort included 97,003
women in 2007 and 126,461 in 2012.

Women with schizophrenia had higher rates of
co-occurring alcohol and other substance use disorders,
anxiety, depression, hypertension, dyslipidemia, and diabetes

compared with the control cohort. In addition, women with
schizophrenia were more likely to have had both medical
and mental health outpatient visits within a given year
compared with women in the control cohort.

Figure 1 shows the unadjusted annual screening mam-
mography rates for women with or without schizophrenia.
(See an online supplement to this article for additional de-
tails.) The screening mammography rate in 2007 was 22.2%
for both cohorts (schizophrenia, N519,445; control,
N521,522), and in 2012 was 27.2% (N531,061) for the
schizophrenia cohort and 26.8% (N533,895) for the control
cohort. Both groups had increasing rates of completed
mammography screening during the 2007–2012 study pe-
riod, an increase of 5.0 percentage points (22.2%, N519,445
to 27.2%, N531,061) and 4.6 percentage points (22.2%,
N521,522 to 26.8%, N533,895), respectively, for the
schizophrenia and control cohorts. The largest annual rate
difference between the cohorts was 0.9 percentage points in
2008 (p,0.001). Sensitivity analysis restricting the sample to
women ages 50–64 did not alter the findings.

Figure 2 shows ORs for screening mammography for
women in the schizophrenia cohort in 2012, by demographic
variables, comorbid conditions, and health care utilization.
Among women with schizophrenia, those of American In-
dian or Alaskan Native race-ethnicity had significantly lower

TABLE 1. Characteristics of women with schizophrenia and a frequency-matched control cohort, 2007–2012 (N5425,377)

2007 (N5184,575) 2012 (N5240,802)

Schizophrenia cohort
(N587,572)

Control cohort
(N597,003)

Schizophrenia cohort
(N5114,341)

Control cohort
(N5126,461)

Characteristic N % N % p N % N % p

Age (M6SD years) 51.966.6 51.866.9 .001 52.766.6 51.966.9 ,.001
Race ,.001 ,.001
Non-Hispanic White 37,011 42.3 45,710 47.1 44,663 39.1 56,129 44.4
Non-Hispanic Black 30,906 35.3 30,938 31.9 41,853 36.6 41,163 32.6
American Indian/Alaskan

Native
663 .8 781 .8 912 .8 1,160 .9

Asian 1,546 1.8 2,529 2.6 2,248 2.0 3,410 2.7
Multiracial 178 .2 149 .2 309 .3 329 .3
Hispanic/Latina 7,897 9.0 9,406 9.7 11,948 10.5 13,161 10.4
Native Hawaiian/other

Pacific Islander
1,381 1.6 1,170 1.2 1,717 1.5 1,393 1.1

Unknown 7,990 9.1 6,320 6.5 10,691 9.4 9,716 7.7

Comorbid condition
Medical disorder

Hypertension 40,828 46.6 36,089 37.2 ,.001 58,196 50.9 47,487 37.6 ,.001
Dyslipidemia 27,919 30.7 23,668 22.2 ,.001 38,566 33.7 31,748 25.1 ,.001
Diabetes mellitus 27,836 31.8 20,130 20.8 ,.001 37,974 33.2 25,163 19.9 ,.001

Substance use disorder
Alcohol 3,717 4.2 1,027 1.1 ,.001 5,276 4.6 1,482 1.2 ,.001
Other (nonalcohol)
substance use

19,018 21.7 8,171 21.7 ,.001 32,141 28.1 14,470 11.4 ,.001

Psychiatric disorder
Anxiety 9,906 11.3 7,043 7.3 ,.001 20,523 17.8 12,723 10.1 ,.001
Depression 24,721 28.2 13,056 13.5 ,.001 35,682 31.2 18,613 14.7 ,.001

Health care utilization
$1 general medical visits 64,708 73.9 68,409 70.5 ,.001 90,040 78.8 92,226 72.9 ,.001
$1 mental health visits 43,017 49.1 5,382 5.6 ,.001 56,643 49.5 8,979 7.1 ,.001
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odds of receiving mammography (OR50.82, 95%
CI50.70–0.97, p50.02) than White women, whereas
those of Hispanic or Latina ethnicity had higher odds of
completion (OR51.16, 95% CI51.11–1.21, p,0.001). Odds of
completing breast cancer screening also varied by age.
Comparedwith women ages 60–64 years, women ages 40–49
had significantly lower odds of receiving mammography

(OR50.89, 95% CI50.85–0.92, p,0.001), whereas women
ages 50–59 had slightly higher odds (OR51.05, 95%
CI51.01–1.09, p50.02). Women with a comorbid diagnosis
of any substance use disorder, including alcohol use disor-
der, had lower odds of receiving mammography (alcohol:
OR50.81, 95% CI50.76–0.87, p,0.001; other substance use:
OR50.74, 95% CI50.72–0.77, p,0.001) than women with-
out a substance use disorder. Anxiety also was associated
with lower odds of receiving mammography (OR50.86, 95%
CI50.83–0.89, p,0.001) than having no diagnosis. Diagno-
ses of hypertension and dyslipidemia were associated with
greater odds of receiving mammography (hypertension:
OR51.07, 95% CI51.04–1.10, p,0.001; dyslipidemia:
OR51.54, 95% CI51.50–1.59, p,0.001) compared with
having no diagnosis.

Finally, among the factors studied, higher health care
utilization was associated with the greatest odds of receiving
mammography. Women with schizophrenia who had at
least one medical visit in the past year had more than five
times higher odds of receiving breast cancer screening
than women with schizophrenia without a medical visit
(OR55.08, 95% CI54.84–5.33, p,0.001). Women with
schizophrenia who had at least one mental health visit in
the year had higher odds of receiving mammography
compared with women with schizophrenia without any
mental health visits that year (OR51.27, 95% CI51.24–1.31,
p,0.001).

FIGURE 1. Screening mammography rates for women with
schizophrenia and a frequency-matched control cohort,
2007–2012a
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a Unadjusted annual mammography rate was defined as at least one
claim for screening mammography in a given year per non–dually
eligible Medicaid beneficiary, divided by the number of non–dually
eligible beneficiaries.

FIGURE 2. Screening mammography among women with schizophrenia, by demographic characteristics, comorbid conditions, and
health care utilization, 2012a

aMultivariable logistic regression with robust standard errors was used to estimate associations between patient characteristics and the likelihood of
receiving screening mammography; values on the x-axis denote ORs.

bOR55.08, 95% CI54.84–5.33.
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Figure 3 shows the geographic distribu-
tion of mammography screening rates among
women with schizophrenia by state for 2012.
The rates (adjusted for age, race-ethnicity,
and comorbid conditions) ranged from 12.2%
in Hawaii to 38.1% in Massachusetts.

DISCUSSION

To our knowledge, this is the first longitudi-
nal, nationwide study of screening mam-
mography rates of womenwith schizophrenia.
Unlike previous research that has reported
marked disparities in screening mammography
between women with and women without
schizophrenia (28), we found only a minimal
difference in screening mammography rates
between the two groups of women who were
publicly insured. Although this difference
reached statistical significance, the two rates
differed by ,1 percentage point, below the
5-percentage-point difference serving as the
cutoff for a clinically relevant disparity (29). In addition, women
with schizophrenia often had higher screening rates than
women in the control group, an observation that was the op-
posite of previous findings. These findings suggest that previ-
ously reported lower rates of breast cancer screening among
women with schizophrenia were likely driven primarily by
lower socioeconomic status and insurance status.

Among women with schizophrenia, having at least one
medical visit within the year was the strongest predictor of
receiving mammography, consistent with results from mul-
tiple previous studies (28, 30, 31). This finding may help
explain in part why comorbid conditions such as dyslipide-
mia and hypertension increased the likelihood of receiving
mammography: patients with schizophrenia and comorbid
cardiovascular disease may be more likely to be seen by pri-
mary care providers, which, in turn, increases the likelihood
of being referred to other health screenings. On the other
hand, women with schizophrenia who seek general medical
care (such as cardiovascular care)may also bemoremotivated
to complete cancer screenings. Our finding suggests that
connecting individuals with schizophrenia with a primary
care provider may have the greatest impact on their access to
cancer screening and perhaps other preventive care services.
More research is needed to understand patient- and provider-
level drivers underlying completion of screeningmammography.

In addition, women with schizophrenia who also have
substance use disorders or who identify as American Indian/
Alaskan Native were less likely, compared with women
without such disorders and White women, respectively, to
receive mammography. These groups may benefit from ad-
ditional types of support and targeted interventions to
complete screening. Hispanic/Latina women with schizo-
phrenia were more likely than White women with schizo-
phrenia to complete screening, contrasting findings from

previous studies of racial-ethnic disparities in utilization of
screeningmammography, whichmay be related to insurance
coverage for this population (32).

Our study found that women with Medicaid—regardless
of psychiatric comorbidity— hadmuch lowermammography
screening across all years (N5309,032 of 1,201,280, 25.7%),
compared with women with commercial insurance in pre-
vious studies (54.7%) (33). This finding suggests that having
health insurance coverage may be necessary, but is not suf-
ficient, for ensuring adequate mammography screening.
Social determinants of health such as poverty, access to
transportation, and safe housing may also be important
factors to support women inmeeting their health care needs.
To improve breast cancer screening rates for women with
schizophrenia, attentionmay need to shift to policy solutions
that address structural racism, neighborhood context, and
environmental factors (34, 35). Social determinants of health
are likely also key drivers of morbidity and mortality gaps
among people with serious mental illness, indicating the
need for multilevel interventions to address structural,
provider-related, and individual change (36).

We also found considerable state-level variation in
mammography screening for people with schizophrenia,
with annual rates ranging from 12% to 38%. These findings
warrant further examination because they may highlight
that specific state programs improve the integration of pri-
mary care and behavioral health services. For example, New
York State increased screening by .10% for women with
schizophrenia from 2007 to 2012, compared with a 6.5%
increase for the control cohort. New York State runs the
Cancer Services Program, which aims to increase cancer
screenings, and has launched a series of collaborative care
projects focused on improving health for people with serious
mental illness (37, 38).

FIGURE 3. Screening mammography rates for women with schizophrenia,
by statea

a Shading indicates the percentage of non–dually eligible Medicaid beneficiaries with
schizophrenia in the state who received at least one screening mammography in
2012 (N531,061). Screening rates were adjusted for age, race-ethnicity, and comorbid
conditions. Data were unavailable for states shown in white.
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Another example is the state of Missouri, where the
screening mammography rate was 33.1% for women with
schizophrenia and 24.0% for women in the control cohort in
2012. In 2008,Missouri launched a pilot program to enhance
preventive medical care for Medicaid beneficiaries with
serious mental illness (39, 40). This program later became a
statewide initiative, establishing “health homes” throughout
the state’s community mental health centers to integrate
primary care and mental health services. Although the
health homes emphasized metabolic screening as a key
primary care measure, access to other types of screening
tests, such as mammography, may have improved as well.

Nationally, state mental health commissioners have pri-
oritized and developed metrics for well-being in integrated
mental health and primary care (40). Much of the focus has
been on cardiovascular care for people with serious mental
illness, given the adverse effects of second-generation anti-
psychotic medications and the high prevalence of metabolic
syndrome among individuals with serious mental illness
(41). However, cancer-related morbidity is an often-
overlooked health disparity for individuals with serious
mental illness (42). To ensure a broad panel of key preven-
tive care screenings, policy makers should consider includ-
ing breast cancer and other cancer screenings in these
measurements of health care delivery for people with
schizophrenia and other serious mental illness, given the
low screening rates in this population (4, 5).

This study had several limitations. Although case-control
matching accounted for confounding by age and race-
ethnicity, unmeasured variables included housing status
and smoking history. The methods for selecting the schizo-
phrenia cohort may have missed women who primarily re-
ceive crisis care, and the selection was not limited to women
taking prolactin-raising antipsychotics, which are associated
with increased breast cancer risk (43). This study excluded
dually eligible Medicaid and Medicare beneficiaries, who
represent a vulnerable population with a high need for
complex care. The study sample also did not reflect unin-
sured, privately insured, or incarcerated populations. In ad-
dition, claims data were limited by the quality of submitted
claims, and variability may have existed across states. Fur-
thermore, because of processing time, these claims were
several years old and precededMedicaid expansion under the
Affordable Care Act, starting in 2014, which broadened access
to screening mammography and established models of care
that focused on integrating general medical and behavioral
health services, including health home models and account-
able care organizations (44). The study period also preceded the
COVID-19 pandemic, which may have affected preventive care
delivery for this population. Evaluating the outcomes of these
initiatives and service disruptions will be critical next steps.

Study strengths included the large, frequency-matched
sample with longitudinal outcomes data, which captured
important trends in policy changes affectingMedicaid-insured
women in the United States during this period. This study
provided a baseline for comparison for future studies to

examine the effects of Medicaid expansion on screening
mammography for women with schizophrenia. Additional
studies should also examine differences between Medicaid-
only beneficiaries and dually eligible Medicaid and Medicare
beneficiaries, because dually eligible recipients are more likely
to have multiple chronic conditions, which may affect their
access to preventive care (45). Although dually eligible bene-
ficiaries tend to have lower incomes than Medicaid-only re-
cipients, the higher reimbursement for health services
through Medicare could increase their uptake of mammog-
raphy (46). Finally, screening mammography is only the first
step in cancer care, so future work is needed to focus on the
stage of cancer at diagnosis, presence of follow-up, and ad-
herence to guideline-concordant breast cancer treatment for
women with schizophrenia.

CONCLUSIONS

In a national cohort of non–dually eligible Medicaid bene-
ficiaries, almost 75% of women did not receive annual
screening mammography. Although screening mammogra-
phy rates appeared to be comparable between publicly in-
sured women with and women without schizophrenia, they
were overall much lower than guidelines recommend. We
found wide state-level variation in mammography screening
rates for women with schizophrenia, and this variation
should be examined further to identify promising programs.
We also found that women with health system engagement
had significantly higher rates of mammography screening,
suggesting that efforts to improve health care integration
may improve breast cancer detection, and therefore health
outcomes, in this high-priority population.
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