UCSF

UC San Francisco Previously Published Works

Title
Breast Cancer Screening in Women With Schizophrenia: A Systematic Review and Meta-
Analysis.

Permalink
https://escholarship.org/uc/item/557040zi

Journal
Psychiatric Services, 71(3)

Authors
Hwong, Alison
Wang, Kara
Bent, Stephen

Publication Date
2020-03-01

DOI
10.1176/appi.ps.201900318

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/557040zr
https://escholarship.org/uc/item/557040zr#author
https://escholarship.org
http://www.cdlib.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Psychiatr Serv. Author manuscript; available in PMC 2021 March 01.

-, HHS Public Access
«

Published in final edited form as:
Psychiatr Serv. 2020 March 01; 71(3): 263-268. doi:10.1176/appi.ps.201900318.

Breast Cancer Screening in Women with Schizophrenia: A
Systematic Review and Meta-Analysis

Alison Hwong, MD PhD,
University of California, San Francisco; Department of Psychiatry; UCSF Weill Institute for
Neurosciences

Kara Wang, BA,
University of California, San Francisco School of Medicine

Stephen Bent, MD,
University of California, San Francisco; Department of Medicine

Christina Mangurian, MD MAS
University of California, San Francisco; Department of Psychiatry; UCSF Weill Institute for
Neurosciences

Abstract

Objective: Women with schizophrenia appear to be diagnosed with breast cancer at later stages
of the disease compared to the general population. To study this disparity, this report reviews and
quantifies the differences in rates of screening mammography for women with schizophrenia and
other psychotic disorders compared to the general population.

Methods: A systematic literature search was conducted in PubMed, Embase, Web of Science and
Psyclnfo databases. Each database was searched from inception to September 14, 2018. The
search strategy included search terms for breast cancer, mammography, schizophrenia and
psychosis. Two reviewers independently screened and evaluated eligible studies. The main
outcome measure was rate of screening mammaography for women with schizophrenia and
psychotic disorders versus rate in comparable population without these diagnoses. Preferred
Reporting Items for Systematic Reviews and Meta-analyses guidelines were used for abstracting
data and the Newcastle-Ottawa Scale was used for assessing data quality. A random effects model
meta-analysis was performed.

Results: From a total of 304 abstracts reviewed, 11 studies met the inclusion criteria,
representing 25,447 women with diagnoses of schizophrenia or psychosis across 4 countries. The
meta-analysis showed a pooled odds ratio of 0.50 (95% CI 0.38-0.64, P<0.001), indicating that
women with schizophrenia are less likely to receive screening mammaography. In subgroup
analysis, this association was not significantly affected by quality of the study.

Corresponding author: Alison Hwong, MD PhD, University of California, San Francisco, Department of Psychiatry, 401 Parnassus
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Conclusions: Women with schizophrenia and other psychotic disorders are about half as likely
to receive screening mammography as the general population. Further research is needed to
determine causes of this disparity.

BACKGROUND

Individuals with serious mental illness, such as schizophrenia and bipolar disorder, die, on
average, 15-20 years earlier than the general population, and the mortality gap is widening.
(1-3) The leading causes of death are cardiovascular disease and cancer, suggesting that
access to timely and appropriate preventive services for this population could help reduce
premature deaths. An improved understanding of issues concerning early cancer detection is
one important step in identifying potential causes of early mortality in individuals with
serious mental illness.

Breast cancer is of particular interest, as the five-year survival rate for people with breast
cancer is nearly 90% due to substantial efforts to increase awareness and screening among
American women.(4) Although there is debate in the field regarding screening
mammography recommendations,(5-8) the current United States Preventive Services Task
Force (USPSTF) guidelines recommend biennial screening mammography for women aged
50 to 74 years.(9) Unfortunately, evidence suggests that women with serious mental illness
may not receive these preventative services in a timely and appropriate way.(10) Recent
work has found that breast cancer is identified at later stages, characterized by larger tumor
sizes, more lymph node involvement and higher grade tumors, in women with serious
mental illness when compared to women without these disorders.(11)

In 2014, Mitchell and colleagues conducted a meta-analysis examining breast cancer
screening among women with distress or any mental illness, finding that screening
mammaography rates were lower in women with mental illness.(12) Upon further
stratification by diagnosis, they found that women they defined as having “serious mental
illness” were almost 50% less likely to receive mammography compared to women without
mental illness. However, this study grouped together multiple diagnoses under the category
of serious mental illness, which may mask some of the diversity and variation of
presentation. For example, while serious mental iflness is defined by the National Institutes
for Mental Health as psychiatric disorders leading to severe functional impairment, the
nature of symptoms and impairment in different psychiatric disorders can vary widely
between schizophrenia, bipolar disorder and major depressive disorder. Notably, the type of
mental illness appears to affect breast cancer screening rates in some studies.(13, 14)

Because of this limitation, we chose to focus on women with diagnoses of schizophrenia and
other psychotic disorders (e.g. schizoaffective disorder) due to robust evidence that this
group is more likely to have severe functional impairment and may face additional
challenges in accessing care due to cognitive impairment related to psychiatric symptoms.
(13) In addition, some studies have found that women diagnosed with schizophrenia face
greater stigma,(15) are less likely to attend primary care visits (16, 17) and may have more
difficulty with unfamiliar providers.(18) These contributing factors could make access to the
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health care system, health education and arranging mammography screening particularly
burdensome to these individuals.

This paper aims to summarize the literature to-date on screening mammography rates and
focus on disparities in care for women with schizophrenia and other psychotic disorders. To
our knowledge, this is the first systematic review to distinguish screening mammography
rates for this specific population, quantifying the degree of disparity in a meta-analysis.

Protocol and Registration

This systematic review was conducted with reference to the Preferred Reporting Items for
Systematic Reviews and Meta-analyses statement, using a protocol registered at the
PROSPERO International Prospective Register of Systematic Reviews database (https://
www.crd.york.ac.uk/prospero/).(19)

Eligibility Criteria and Study Selection

Studies were eligible if they included women with a diagnosis of schizophrenia or related
psychatic disorder such as schizoaffective disorder, as defined by meeting diagnostic criteria
of DSM-5 (295.xx) and ICD-10 (F20.x, F25.x) or other valid measures as have been
previously described.(20) We did not aim to analyze studies that report screening
mammography rates for women with distress, delirium, dementia, developmental disorders,
eating disorders, nonpsychotic mood disorders or substance use disorders. Studies had to
meet the following inclusion criteria: 1) report on the primary outcome measure of screening
mammography; 2) compare screening mammaography rates to a control population of
women meeting recommended breast cancer screening guideline criteria; and 3) provide
sufficient data to calculate relative risk or odds ratios. Of note, because breast cancer
screening guidelines have changed over time, the article authors were expected to use
screening guidelines that were applicable during the specific time frame of each study.(9)
Studies in any language were included. Rates of diagnosis of breast cancer and treatment
were not reviewed in this paper.

Search and Information Sources

With a research librarian who specializes in systematic reviews, one author (A.H.)
conducted a search of the PubMed, Embase, Web of Science and Psycinfo electronic
databases using relevant keywords in the title, abstract and subject descriptors. Databases
were searched from their start date to September 14, 2018. An iterative process was used to
determine the search terms, which were breast cancer, breast neoplasm, mammogram,
mammography combined with screening or routine and schizophrenia, schizophrenic,
psychotic, psychosis, severe mental illness. Titles and abstracts were then independently
reviewed to determine if they met inclusion criteria by two authors (A.H. and K.W.). Two
authors (A.H. and K.W.) also manually reviewed reference lists and bibliographies of the
included articles for additional relevant studies. Any disagreements were arbitrated by a
third author (C.M.).
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Data Extraction

Data were extracted independently by two authors (A.H. and K.W.) using a predetermined
spreadsheet. Categories extracted were: country/location, setting, type of study, population,
time period, sample size, data collection method, covariates, main outcome measures, and
results, including adjustment for factors and statistical analysis. For any missing data or
clarification, we attempted to contact authors directly up to three times.

Data Analysis

RESULTS

Quality was assessed using the Newcastle Ottawa Scale, independently rated by two authors
(A.H. and K.W.).(21) Quality ratings could range from 0-8, with points given for
representativeness of population and control, ascertainment of data, reported outcome,
comparability, assessment of outcome, sufficient length of study and adequacy of follow up
period. Studies receiving 7-8 points were considered “high” quality, 5-6 points “medium”
quality, and 4 points or lower “low quality.”

The primary outcome of interest was rate of screening mammography for women with
schizophrenia and psychotic disorders compared to rates in the general eligible population.
We compared screening mammography rates for women with the specified diagnoses to the
general population using odds ratios, including adjusted risk estimates when these were
available. We calculated odds ratios (ORs) from the raw number of cases and controls when
no such risk estimate was reported. All analyses were conducted on the log scale using a
random effects model. The meta-analyses results were graphically displayed in a forest plot.
Statistical heterogeneity was assessed with the 12 and Cochrane’s Q statistic. Publication
bias assessment was done using a funnel plot with Begg’s and Egger’s tests.(22) We also
performed subgroup analyses of the low and medium quality studies and reported these
findings in addition to the primary study findings. All analyses were performed using Stata
15.1 (StataCorp LP, College Station, TX, USA).

Identification and Description of Studies

Of the 408 abstracts reviewed, 104 were duplicates and another 229 were excluded based on
title and abstract. In total, 75 articles were retrieved and assessed for eligibility and 11 met
the inclusion criteria (Literature Search Flow Diagram in online supplement).(14, 18, 23-31)
Common reasons for exclusion were that the study was not comparative or participants with
diagnoses of schizophrenia or psychosis could not be extracted separately from others with
severe mental illness. The final 11 studies included in this review are summarized in a table
(see online supplement). Of these, 7 were considered high quality, 3 medium quality and 1
low quality. The studies were conducted in a range of settings (inpatient and outpatient,
community clinic, multisite research centers, privately and publicly insured populations) and
included data from 446,475 control participants and 25,447 women with diagnoses of
schizophrenia or other psychotic disorders. Seven studies were conducted in the US, two in
the United Kingdom, one in Denmark and one in Canada. Data were collected using
nationwide registries, administrative claims databases from insurers and individual surveys.
Three studies used survey responses linked with databases.

Psychiatr Serv. Author manuscript; available in PMC 2021 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hwong et al. Page 5

Meta-Analysis

The random effects meta-analysis yielded a pooled OR of 0.50 (95% CI 0.38-0.64,
P<0.001), reflecting that women with schizophrenia and other psychotic disorders are about
half as likely to receive screening mammography as the general population (Figure 1). The
12 (96.4%) statistic indicated a high level of heterogeneity. Based on visual inspection, the
funnel plot was symmetrical and neither the Begg (P=0.24) nor Egger bias test (P = 0.88)
demonstrated evidence of publication bias.

Not all studies used locally comparable control populations. Salsberry et al.(29) and Thomas
et al.(30) reference national rates from the National Health Interview Survey from the time
of study, while Domino’s(25) comparison population was individuals with other chronic
medical conditions. In subgroup analyses that examine low and medium quality studies,
overall findings did not change significantly (for the low/medium quality subgroup:
OR=0.48, 95% CI 0.36-0.65, P<0.001; for the remaining high quality studies: OR=0.51,
95% CI 0.31-0.85, P=0.009).

DISCUSSION

Women with schizophrenia and other psychotic disorders were about half as likely to be
screened for breast cancer as the general population. To our knowledge, this is the first meta-
analysis to focus specifically on screening mammaography rates for women with psychotic
disorders. This study extends findings from previous reviews to highlight a disparity across 4
countries, in privately and publicly insured populations, at academic research centers and
community clinics, and in inpatient and outpatient populations. Our review includes nearly
double the number of publications as a previous review on screening mammography for
women with mental illness,(12) enabling us to evaluate breast cancer screening provision for
over 25,000 women with diagnoses of schizophrenia and other psychotic disorders.

There are a number of limitations of our study. First, all studies came from Western
countries, primarily the United States, so findings may not be generalizable to other
countries. However, four countries were included, reflecting screening rates in a Nordic
country, Canadian and UK national health systems as well as private and public systems in
the US. Second, criteria for screening mammography vary across countries as well as time,
with the USPSTF altering its recommendations in 2009 to routinely screen only women 50—
75 years of age. However, the changes in guidelines would not be expected to affect
disparities in screening in our analyses, as the comparisons are between women with and
without schizophrenia were receiving care under the same guidelines at that period. Third,
there was considerable heterogeneity between studies. One reason for this may be that we
could not determine severity of illness based on diagnosis. This is important since Carney et
al. suggest that severity of mental illness, not specific diagnosis, may be the more important
factor in accessing preventive care services. Fourth, it is possible that other factors drive low
screening mammography rates such as socioeconomic status, race/ethnicity, or access to
primary care, though we used adjusted odds ratios when possible, and multiple studies
attempted to control for demographic factors and co-morbidities. Despite these limitations,
we found a strong summary result that women with schizophrenia and other psychotic
disorders receive screening mammaography at lower rates than the general population, which
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is consistent with prior studies showing lower rates of preventive health services for
individuals with serious mental illness.(32-34)

While Lasser et al.(27) was the one study that found higher rates of screening
mammography in women with psychosis compared to a control population, it was the
smallest of the included studies, with only 12 women with psychosis diagnoses. It is
possible that there was selection bias in the participants in this study, such that they were
more engaged in health care services than other patients with similar diagnoses.

Lower screening rates could explain why women with schizophrenia and other serious
mental illnesses are found to have more advanced breast cancer at time of diagnosis.(11) In
addition, poor screening is concerning given a recent literature review finding that women
with schizophrenia have higher incidence of breast cancer and higher mortality rates due to
breast cancer compared to the general population.(35, 36) It is important to note that these
studies of cancer incidence and mortality have considerable heterogeneity, however, and it
can be difficult to account for socioeconomic confounding factors.

Some barriers to adequate screening may apply to populations with and without mental
illness. Having a regular primary care provider appears to promote preventive care such as
cancer screening in the general population, and utilization of primary care services increases
screening mammography rates among women with serious mental illness.(37, 38) Other
studies of mammography utilization in the general population find lower probability of
screening mammography receipt in areas of poverty and ethnic segregation.(39) Other
barriers to cancer screening in the general population include lack of test awareness, fear,
poor communication and limited financial resources.(40, 41)

However, individuals with serious mental illness may also face additional challenges to
accessing appropriate cancer screening. In a survey of participants with psychiatric disorders
at a community-based wellness center, the main barrier to mammography screening was
identified as physicians not suggesting cancer screening to patients and failure to
communicate the importance of screening, rather than access to a primary care provider or to
the screening procedure itself.(42) With time constraints, primary care providers and
psychiatrists may not prioritize cancer screening for patients with serious mental illness-
rather, they may focus on metabolic disorder monitoring, which is increasingly recognized
as being a side effect of psychotropic medications and a driver of early morbidity in this
population.(43) The increased focus on addressing psychiatric symptoms may lead to
deferring routine preventive screening discussion for future visits, but the future discussion
never occurs. Some providers might defer screening because they believe individuals with
serious mental illness will have difficulties following through with treatment such as
radiation and chemotherapy.(17)

Given that patients with serious mental illness may need more in-depth communication and
guidance to follow up with cancer screening procedures, such as mammography and
colonoscopy, creative models are needed for emphasizing the importance of preventive care
for individuals with serious mental illness. As an inverse of the collaborative care model, a
care manager, social worker or nurse may be able to play a critical role in connecting these
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patients with necessary cancer screening services in specialty mental health settings.(44, 45)
Based on the latest Cochrane review, no evidence-based interventions have been identified
yet for increasing cancer screening rates for people with severe mental illness.(46) New
strategies are being trialed to link the population with serious mental illness and diagnosed
cancer to services, with support from mental health and oncology providers, but the initial
screening remains a barrier to timely and appropriate treatment.(47)

Prior studies have found disparities in breast cancer screening rates based on race/ethnicity
and income, with minority and low-income women less likely to receive screening per
guidelines. Our finding that women with schizophrenia and psychosis are about half as
likely to be screened supports the argument that the population with severe mental illness
should be designated as a health disparity population, with special funding to target
disparities in care.(48, 49) Future studies are needed to determine whether there are further
differences in mammography screening rates among women who have schizophrenia based
on race or ethnicity.

CONCLUSION

Given the high prevalence of breast cancer and promising prognosis if detected early,
screening mammography is a key first step in improving diagnosis and treatment for people
living with schizophrenia. This review quantifies the inequity in breast cancer screening, and
highlights the need for novel strategies to promote screening mammography for women with
schizophrenia.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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HIGHLIGHTS

. This systematic review and meta-analysis examined differences in rates of
breast cancer screening for women diagnosed with schizophrenia compared to
the general population.

. Women diagnosed with schizophrenia were about half as likely to receive
breast cancer screening according to guidelines compared to the general
population.

. There was considerable heterogeneity across studies, but a strong summary

result of lower rates of screening mammography for women with
schizophrenia.

. Further work is needed to understand underlying causes of this disparity, and
to develop interventions to promote breast cancer screening for this
vulnerable population.
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Source Country OR 95% Cl Weight
Carney and Jones, 2006 (14) United States .87 .71-1.05 1174 E 3
Chochinov et al,, 2009 (23) Canada .58 .52-.64 12.34 :0
Dickerson et al., 2002 (24)  United States .26 .13-.52 6.75 ——
Domino et al., 2014 (25) United States .54 .51-.58 12.51 .
Jensen et al., 2016 (26) Denmark 25 .20-.26 12.24 .
Lasser et al., 2003 (27) United States 1.05 .31-3.58 3.27 e
Lindamer et al., 2003 (28) United States .04 .01-.32 140 ——
Salsberry et al., 2005 (29) United States .78 .45-1.30 8.25 **-—
Thomas et al., 2018 (30) United States .39 .37-42 12.49 =
Werneke et al., 2006 (18) England .34 19-60 7.76 —
Woodhead et al,, 2016 (31)  England 96 75-124 1124 |-
Total (random-effects model) .50 .38-.64 100.00 O

o1 1 10 100

Less likely to More likely to
be screened be screened

Figure 1.

Pooled odds ratios comparing screening mammography rates for women with schizophrenia

to general population
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