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Abstract

Background: Persons with serious mental illness (SMI) die 10–20 years earlier than the general 

population; cancer is the second leading cause of death. Differences in cancer screening between 

SMI and the general population are not well understood.

Objectives: To describe receipt of cancer screening among individuals with versus without SMI 

and to explore clinicians’ perceptions around cancer screening for people with SMI.

Methods: Mixed-methods study using 2010–2017 MarketScan commercial insurance 

administrative claims data and semi-structured clinician interviews. In the quantitative analyses, 

we used multivariate logistic regression analyses to calculate the likelihood of receiving cervical, 

breast, colorectal, or prostate cancer screening among people with versus without SMI, defined as 

schizophrenia or bipolar disorder. We conducted semi-structured interviews with 17 primary care 

physicians and 15 psychiatrists. Interview transcripts were coded using a hybrid deductive/

inductive approach.

Results: Relative to those without SMI, individuals with SMI were less likely to receive 

screening for cervical cancer (adjusted Odds Ratio [aOR] 0.80; 95% CI:0.80–0.81), breast cancer 

(aOR 0.79; 95% CI:0.78–0.80), colorectal cancer (aOR 0.90; 95% CI:0.89–0.91), and prostate 
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cancer (aOR 0.85; 95% CI:0.84–0.87). Clinicians identified five themes that may help explain the 

lower rates of cancer screening in persons with SMI: access to care, available support, 

prioritization of other issues, communication, and patient concerns.

Conclusions: People with SMI were less likely to receive four common types of cancer 

screening. Improving cancer screening rates in the SMI population will likely require a multi-

disciplinary approach to overcome barriers to screening.

1. INTRODUCTION

People with serious mental illnesses (SMIs) such as schizophrenia and bipolar disorder 

experience premature mortality at rates two to three times higher than the general 

population.1–3 For the 11.2 million U.S. adults with SMI,4 cancer is the second leading 

cause of death.1,3 Risk factors for cancer, including tobacco use,5 obesity, poor diet, and 

comorbidity are highly prevalent in the SMI population.6–9

While cancer screening is a key strategy for early detection,10,11 people with SMI appear to 

have suboptimal screening rates.12–20 Yet, prior studies are limited to small clinical network,
12 single county,13 single-state Medicaid,14–18 single-state commercial insurance,19 or 

Veterans Health Administration20 populations. Moreover, the clinical and psychosocial 

context underlying these findings are not well understood. Qualitative work has focused on 

general access to care,21–23 perceptions of preventive care24 or engagement with cancer care 

after a diagnosis among those with SMI but not cancer screening specifically.25

Work is needed to understand drivers of disparate cancer screening rates in the SMI 

population. Our study (1) examines cancer screening rates in a national sample of 

commercially insured adults, and (2) identifies perceived barriers and facilitators to cancer 

screening for the SMI and general population through interviews with primary care 

providers (PCPs) and psychiatrists.

2. METHODS

2.1. Quantitative Methods

2.1.1. Data and Study Population—We conducted a retrospective study using 

MarketScan commercial claims data from 2010–2017. Data was constructed at the person-

year level; individuals were included if enrolled for the entire year. We did not require 

continuous enrollment across multi-year intervals because vulnerable populations, such as 

those with SMI, are more likely to have gaps in insurance coverage.26 We identified eligible 

sub-populations based on US Preventive Services Task Force (USPSTF) guidelines: cervical 

cancer screening among women ages 21–64 years, breast cancer screening among women 

50–64 years, colorectal cancer screening among men and women ages 50–64 years, and 

prostate cancer screening among men ages 55–64 years.10,11 We included prostate cancer 

screening because the USPSTF recommends a shared-decision making approach for men at 

elevated risk,11 and people with SMI may be at elevated mortality risk due to increased 

tobacco use27 and reduced access to care.28 We excluded individuals with a history of 

relevant cancers or symptoms three months prior to testing that suggested that testing was 

for non-screening purposes (Appendix, Supplemental Digital Content 1, http://
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links.lww.com/MLR/C167). All data collection analyses were approved by the [blinded for 

review] Institutional Review Board.

2.1.2. Serious Mental Illness Classification—Based on International Classification 

of Diseases, Tenth edition (ICD-9 and 10) codes, we defined SMI by a diagnosis of 

schizophrenia or bipolar disorder (Appendix, Supplemental Digital Content 1, http://

links.lww.com/MLR/C167). We included major depressive disorder (Appendix, 

Supplemental Digital Content 1, http://links.lww.com/MLR/C167) in this definition in 

sensitivity analyses.

2.1.3. Cancer Screening Outcomes—Our outcomes were receipt of cancer 

screening: pap smear for cervical cancer screening; mammography for breast cancer 

screening; either colonoscopy or sigmoidoscopy or fecal occult blood test (FOBT) for 

colorectal cancer screening; and prostate specific antigen (PSA) test for prostate cancer 

screening (Appendix, Supplemental Digital Content 1, http://links.lww.com/MLR/

C167)10,11 In sensitivity analyses, we stratified colorectal cancer screening into individual 

modalities. We excluded procedure claims from emergency or inpatient settings that were 

unlikely to represent routine screening.

2.1.4. Covariates—The MarketScan administrative claims database provided age, sex, 

region of residence, and primary insurance holder. Substance use disorder was identified by 

the HEDIS Chemical Dependency Value Set, toxic ingestion, poisoning, or overdose 

diagnosis code (Appendix, Supplemental Digital Content 1, http://links.lww.com/MLR/

C167). We measured Charlson Comorbidity Index and number of primary care and 

obstetrics-gynecology (OB-GYN) visits per year. Primary care and OB-GYN visits (cervical 

and breast cancer screening) were dichotomized (yes/no). In a sensitivity analysis, we 

adjusted for the number of yearly primary care visits (0, 1–5, and >5 visits) with upper limit 

determined by the top 10% of primary care users in the general population, who may have 

greater medical complexity or require more outpatient resources.29,30

2.1.5. Statistical Analysis—We compared baseline characteristics of the study 

population stratified by SMI status using t-test and chi-square analyses for continuous and 

categorical variables, respectively. We used multivariable regression analyses to calculate the 

association between SMI and the odds of cancer screening, adjusting for age, sex, region of 

residence, substance use disorder, Charlson comorbidity index, primary care visit, ob-gyn 

visit, year of study entry, and time in cohort. We used general estimating equation (GEE) 

models to account for clustering of individuals across years. To improve interpretability of 

results, we calculated the adjusted predicted screening rate; this is the expected screening 

rate if all participants had SMI versus did not have SMI. Analyses were performed using 

Stata version 15.

2.2. Qualitative Methods

2.2.1 Study Population—To understand the healthcare needs of individuals with SMI, 

we conducted interviews with 32 attending physicians (17 PCPs and 15 psychiatrists) across 
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three primary care clinics and four psychiatry clinics affiliated with an academic medical 

center between February and April 2019.

2.2.2. Data Collection—We emailed physicians, following up with another email if no 

response. Participants received a $50 gift card. We used structured interview protocols 

(Appendix, Supplemental Digital Content 1, http://links.lww.com/MLR/C167) aimed at 

understanding barriers and facilitators to cancer screening and potential strategies to 

overcoming barriers. One researcher conducted the 20–30 minute interviews. With oral 

consent, interviews were audio-recorded and transcribed.

2.2.3. Analysis—We coded interviews using a hybrid deductive/inductive approach.31 

We developed an initial codebook based on the literature and a priori knowledge. Two 

researchers piloted this codebook on five transcripts and added new codes that emerged. The 

coders compared and reconciled coding differences. Researchers reviewed the final 

codebook, applied it to transcripts, and organized codes into themes and sub-themes. Data 

was analyzed with NVivo version 12.

3. RESULTS

3.1. Sample population characteristics

Persons with versus without SMI differed on most demographic, geographic, and health 

status characteristics (Table 1). People with SMI were more likely to be younger, female, 

have more comorbidities, and less likely to be the primary insurance holder. More people 

with SMI saw a PCP and had more frequent primary care visits.

3.2. Receipt of cancer screening

After adjustment for demographics, comorbidities, and healthcare utilization, people with 

SMI were less likely to receive all types of cancer screening (Table 2). Specifically, people 

with SMI (versus those without SMI) were less likely to receive cervical cancer screening 

(aOR 0.80; 95% CI: 0.80–0.81) with predicted rates of 42% versus 49%; breast cancer 

screening (aOR 0.79; 95% CI:0.78–0.80) with predicted rates of 43% vs 51%; colorectal 

cancer screening (aOR 0.90; 95% CI: 0.89–0.91) with predicted rates of 18% vs 19%; and 

prostate cancer screening (aOR 0.85; 95% CI: 0.84–0.87) with predicted rates of 39% vs 

44% (Table 2). Predicted screening rates were similar across time. (Figure 1). Similar trends 

were observed for colonoscopies and FOBT but not for the small proportion (<1%) of 

patients who received sigmoidoscopies (Appendix, Supplemental Digital Content 1, http://

links.lww.com/MLR/C167). Inclusion of major depression in the definition of SMI and 

primary care utilization levels were similar to main results. (Appendix, Supplemental Digital 

Content 1, http://links.lww.com/MLR/C167).

3.3. Clinician-reported factors related to cancer screening

Clinicians described five major themes: access to care, available support, prioritization of 

other medical issues, communication, and patient concerns. PCPs and psychiatrists 

identified similar themes, though we highlight differences between clinical specialties. 
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Themes were applicable to individuals with and without SMI but differentially impacted 

individuals with SMI.

3.3.1. Access to care—Clinicians noted that continuous insurance coverage and 

accessibility to health services, particularly to in-network providers, were critical for cancer 

screening. They linked screening and timely follow-up with access to services and reliable 

transportation. Psychiatrists perceived that patients with SMI did not see PCPs regularly. 

Clinicians also expressed concern that patients with SMI face stigma with new healthcare 

providers.

3.3.2. Available support from family and community—All patients were felt to 

benefit from social support, but this was especially important for patients with SMI who 

were perceived to have limited support networks. A support person could be a family 

member, friend, or case manager to assist with appointments, logistics, and education.

3.3.3. Prioritization of other medical issues—Clinicians discussed challenges 

where acute issues (e.g. knee pain) or a poorly controlled chronic disease (e.g. diabetes) took 

precedent over cancer screening. PCPs noted that mental illness symptoms were a high 

priority topic during visits.

3.3.4. Communication—Clinicians identified clear communication and shared-decision 

making as necessary components for cancer screening and noted that education should be 

tailored to individuals with SMI. Psychiatrists noted that some providers may feel 

uncomfortable engaging in shared-decision making or have misconceptions about capacity 

assessment in patients with SMI. Some PCPs expressed concern for how to assess capacity 

or tailor conversations, particularly when discussing risks and benefits.

3.3.5. Patient concern—Clinicians also identified individual concerns, such as testing 

logistics (e.g. bowel preparation for colonoscopy), personal experience (e.g. trauma, stigma), 

lack of motivation, and fear of a positive test result. PCPs noted that mental health 

symptoms, such as apathy or anxiety, influenced motivation. Personal experience and the 

presence of delusions and paranoia were thought to influence a patient’s decision-making 

process around cancer screening.

4. DISCUSSION

In this mixed-methods study, we found that commercially insured persons with SMI are less 

likely to receive screening for four common cancers and were perceived to face additional 

barriers to screening around access to care, family and community support, competing 

clinical priorities, communication issues, and patient concerns. Overcoming cancer 

screening disparities for the SMI population likely will require a multi-faceted approach.

Our national study in a commercially insured population extended smaller studies that 

demonstrated lower rates of cancer screening in the SMI population.12,15–20 In our study, 

while psychiatrists perceived that SMI patients were not seeing PCPs and prior qualitative 
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work identified access to care as a potential driver of disparities,21–23 our quantitative 

findings suggest that disparities extend beyond insurance and merely having a PCP visit.

Even within visits, prioritizing cancer screening may be particularly challenging with the 

SMI population due to high comorbidity, limited time, communication and executive 

function concerns, and other patient-driven concerns. Solmi and colleagues hypothesized 

that interventions to improve cancer screening in the general population, such as paper or 

electronic reminders or educational materials, may not extend to those with SMI without 

modification.32 Strategies should account for psychosocial factors (e.g. trauma history, 

social support), barriers to care (e.g. transportation, insurance), and neurocognitive 

impairments that may be present in the SMI population.33 Specific interventions could 

include educational material with high readability and simplified messaging34 or care 

managers with experience with the SMI population. Health systems can facilitate 

coordination and integration with mental health providers, particularly when mental health 

symptoms inhibit preventive or chronic care.

Our study has several limitations. Data reflect a commercially insured population; the 

findings may not generalize to publicly insured individuals or those in the individual 

insurance market. We analyzed data at one-year rather than the multi-year intervals 

recommended by clinical guidelines; importantly our results are consistent with studies 

examining single and multi-year screening intervals.14,15,17,32,35 We were unable to identify 

individuals who had a colonoscopy prior to the study and would be less likely to be eligible 

or if a colonoscopy was conducted after a positive screening test (e.g. FOBT).32 In addition, 

we could not assess if the test was ordered by the provider but not completed or if other 

medical issues were prioritized during a visit. Finally, interview subjects were affiliated with 

an academic institution which may limit generalizability. Qualitative interviews may be 

limited by social desirability bias, though themes were consistent with prior work observed 

in access to primary care21–24

In conclusion, individuals with SMI were less likely to receive cancer screening than the 

general population. People with SMI were noted to be a particularly vulnerable group with 

barriers to cancer screening in and out of the primary care setting. Future work to address 

integrated physical and mental healthcare and supportive coordination services, 

communication, and shared-decision making are needed to address the persistent disparities.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
Predicted probability of receiving cancer screening from 2010 to 2017 after adjustment for 

patient characteristics and healthcare utilization.
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Table 2:

Use of preventive screening from 2010–2017 among people with and without serious mental illness in 

unadjusted and adjusted models

Serious Mental Illness N 
individuals (%)

No Serious Mental Illness N 
individuals (%)

Unadjusted OR (95% CI) Adjusted OR (95% CI)

Cervical Cancer 141,665 (51.6%) 19,623,131 (61.4%) 0.92 (0.92–0.93) 0.80 (0.80–0.81)

Breast Cancer 48,514 (51.1%) 7,347,148 (61.5%) 0.88 (0.87–0.89) 0.79 (0.78–0.80)

Colorectal Cancer 48,624 (32.1%) 8,487,887 (37.3%) 1.00 (0.99–1.01) 0.90 (0.89–0.91)

Prostate Cancer 18,382 (52.7%) 4,125,137 (57.7%) 1.02 (1.00–1.04) 0.85 (0.84–0.87)

GEE multivariate model adjusted for age, sex, employment, region, substance use, comorbidity, primary care utilization, and calendar year. Models 
for cervical and breast cancer screening were also adjusted for ob-gyn utilization.
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Table 3:

Primary care physicians’ (PCPs) (N= 17) and psychiatrists’ (N=15) perceptions of key factors that influence 

cancer screening for individuals with serious mental illness.

Key Theme Summary Representative Statements

Access to Care
(Mentioned by 65% of 
PCPs and 60% of 
Psychiatrists)

Clinicians identified insurance 
coverage, affordable care, and 
reliable transportation as necessary 
components to access to cancer 
screening. Stigma around mental 
illness was also perceived to 
influence access to care.

“But there are certain tests that cost more or less money or are not 
covered...other than that, I think it’s more like an insurance versus not 
insurance.”
“I mean I do worry about my patients with schizophrenia how they're 
going to be perceived and treated by health professionals”

Support Available
(Mentioned by 88% of 
PCPs and 40% of 
Psychiatrists)

Clinicians noted the role of a support 
person (e.g. family, friend, case 
manager) as important for preventive 
cancer screening. Serious mental 
illness often was linked with 
highneed for social support.

“So, [patients with serious mental illness] are sometimes more likely to 
make it to appointments, or there’s a case manager that I can connect 
with to follow up with… and to try to build an argument for why the 
cancer screening is important.”
“And then I think for particularly the schizophrenic that might not have 
a strong support network just by virtue of their isolation from their 
mental illness, getting them to the tests, having them prep for the tests, 
that is more difficult.”

Prioritization of other 
medical issues
(Mentioned by 71% of 
PCPs and 33% of 
Psychiatrists)

Acute and chronic medical issues 
were often prioritized over 
preventive screening. Clinicians 
frequently identified control of 
mental illness symptoms as a high 
priority.

“…there are more immediate things like making sure that their blood 
pressure isnť 180 over 100 and their blood sugar isnť 400… I'm just 
spending my time trying to figure out how to get those under better 
control.”
“I think about it as a hierarchy of needs and then in terms of life 
expectancy…. I'll say that if their mental illness is really unstable, then 
that takes the priority until thaťs stabilized.”

Communication
(Mentioned by 76% of 
PCPs and 73% of 
Psychiatrists)

Clinicians viewed shared decision 
making as critical to discussions 
around cancer screening. Clients 
with serious mental illness were 
perceived as more likely to have 
difficulties with executive 
functioning and require more time to 
discuss risks and benefits of 
screening.

“For example, if we do a stool test for a colon cancer screening, if it’s 
positive, then that’s going to mean we’re going to do a colonoscopy, and 
so making sure that people understand testing can lead to more 
testing...”
“I do wonder if our perceptions of their decisional capacity as it relates 
to their ability or inability to manage their mental health… that we may 
assume that they have inability to make good decisions about 
screenings.”

Patient Concerns
(Mentioned by 47% of 
PCPs and 33% of 
Psychiatrists)

Clinicians identified logistics of 
obtaining testing, procedure-related 
concerns, and personal experience as 
common factors voiced by clients. 
Apathy, anxiety, delusions, and 
paranoia were noted to affect 
motivation.

“So most of my patients I have seen, they donť-- they do not want to do 
colonoscopy. They absolutely do not want to have anything put in them. 
There are-- many female patients do not want a pap smear done because 
they have PTSD.”
“I think that there are some unique issues with trust and/or paranoia that 
include strong beliefs, perhaps even delusional beliefs, that people attach 
to procedure…. Mammography or colon cancer screening might be the 
best examples.”
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