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Abstract

Background—Colorectal cancer is the second leading cause of cancer-specific death in the
United States. Evidence suggests people with mental illness are less likely to receive preventive
health services, including cancer screening. We hypothesized that mental illness is a risk factor for
nonadherence to colorectal cancer screening guidelines.

Methods—We analyzed results of the 2007 California Health Interview Survey to test whether
mental illness is a risk factor for non-adherence to colorectal cancer screening recommendations
among individuals age 50 or older (A= 15,535). This cross-sectional dataset is representative of
California. Screening was defined as either fecal occult blood testing during the preceding year,
sigmoidoscopy, or colonoscopy during the preceding 5 years. Mental illness was identified using
the Kessler K6 screening tool. Associations were evaluated using weighted multivariate logistic
regressions.

Results—Mental illness was not associated with colorectal cancer screening adherence (OR,
0.89; 95% ClI, 0.63-1.25). Risk factors for nonadherence included being female (OR, 1.25; 95%
Cl, 1.09-1.44); delaying accessing health care during the previous year (OR; 1.89; 95% Cl,
1.56-2.29).
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Conclusions—Unlike previous studies, this study did not find a relationship between mental
illness and colorectal cancer screening adherence. This could be due to differences in study
populations. State-specific health care policies involving care coordination for individuals with
mental illness could also influence colorectal cancer screening adherence in California.
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Introduction

In the United States, colorectal cancer (CRC) is the third most common cancer diagnosed in
men and women and the second leading cause of cancer-specific death.! Since 2002, the
U.S. Preventive Services Task Force has recommended CRC screening as an essential
prevention tool to decrease the incidence, morbidity, and mortality rates of CRC.2 Despite
evidence that early detection of invasive disease via colonoscopy reduces mortality, a
majority of U.S. adults do not receive regular risk-appropriate screening, or have never been
screened.34 At the population level, lack of health insurance and awareness of the
importance of CRC screening have been identified as primary barriers to CRC screening.®

People living with serious mental illness in the United States have an increased risk of a
range of chronic conditions.® 7 Individuals with mental illness encounter numerous barriers
to accessing health care, which could negatively influence adherence to CRC screening
guidelines among this population.® These barriers include limitations in training of health
care professionals related to assisting patients with mental illness®10 and limited access to
primary and preventive health services.11

Resulting from limited access to health care, individuals with mental illness are less likely
than other groups to obtain screening for a range of cancers.12 One study reported that
veterans with mental disorders were less likely to receive CRC screenings compared to those
without.13 Another study of mental health consumers in California reported that cancer
screening services were underused, particularly for CRC.14 Whether these findings are
generalizable is unclear and limited research has been conducted on this topic using
population-based data.

Because of the known health disparities, guidelines have specified the need for improving
the monitoring of physical health conditions for people with serious mental illness.1®
Monitoring can facilitate illness prevention by detecting a disease’s warning signs, and can
also be an avenue to self-management of chronic disease. Further, the Affordable Care Act
has emphasized precisely this type of prevention for vulnerable populations. The present
study analyzed population-based data from the 2007 wave of the California Health Interview
Survey (CHIS) 16 to evaluate whether having a mental illness was associated with a
decreased likelihood of obtaining CRC screening. We hypothesized that having a mental
illness would be associated with lower levels of CRC screening.
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Methods

Data Source

This cross-sectional observational study analyzed data drawn from the 2007 CHIS.16 CHIS
is a population-based telephone survey conducted in California every other year since 2001,
and covers topics related to access to health care, health status, and health behaviors. The
2007 wave included interviews with more than 48,000 adults from every county in
California. CHIS investigators weighted respondents to align the sample’s demographic
characteristics with state data from the 2000 Census and to adjust for the likelihood of
having a telephone.18 The adult interview completion rate for 2007 was 52.8% (landline)
and 52% (cell phone) for adults, which is comparable to response rates of other scientific
telephone surveys in California.1® Eligible households included houses, apartments, and
mobiles homes occupied by individuals, families, multiple families, extended families, or
multiple unrelated individuals if fewer than 9. Individuals living in households without
telephone service, group quarters, criminal justice or other institutions, transient or
temporary arrangements, or military barracks and those experiencing homelessness were not
eligible.16

Study Population

The present study includes respondents, age 50 or older who had received a recommendation
from their doctor to be screened for CRC during the previous 5 years. Our rationale follows
the American College of Gastroenterology guidelines for CRC screening, which indicate
that CRC screening is only necessary for people age 50 or older.1’

Independent and Control Variables

Our independent variable of interest was having a mental illness, identified using the Kessler
K6, which the CHIS uses to screen for mental illness among survey respondents.18 The K6
has been used in many epidemiological studies to identify serious mental illness, defined as
having a diagnosable mental, behavioral, or emational disorder meeting DSM-/V criteria
other than a substance abuse disorder that resulted in serious impairment, with a global
assessment of functioning less than 60 in the past 12 months. The Substance Abuse and
Mental Health Services Administration recommends using the K6 to screen for mental
illness in primary and specialty health care settings, and is also used to allocate funds to
community mental health settings. 1° As in previous studies!8 participants with a K6 score >
13 were coded as having a mental illness.

Mandelblatt’s model of equitable access to cancer services?? guided our selection of control
variables. This model uses the principles of Andersen’s2! and Aday, Andersen, and
Fleming’s22 behavioral model and suggests that patient-level factors such as age and
comorbidity, and provider-level characteristics such as use of practice guidelines can
influence cancer screening outcomes.

Demographic characteristics included gender, age, race/ethnicity, and educational
attainment. As in previous CRC screening adherence studies, 23 age was categorized into
three levels: 50-65, 66—74, and 75-85. To accurately depict California’s racial and ethnic
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composition, our race/ethnicity variable included: non-Hispanic white, Hispanic, black,
Asian or Pacific Islander, and other. As in previous studies23 we classified education as less
than high school, high school diploma, bachelor’s degree, and more than college. We also
controlled for self-rated health, which was dichotomized as excellent, very good, or good as
one category and fair or poor as the other category.

The equitable access to cancer care model specifies an individual’s access to health care as a
key predictor for using cancer-screening services. We included four variables that represent
an individual’s access to care: (1) whether an individual has difficulty understanding written
instructions from a doctor; (2) whether an individual has difficulty understanding
prescription instructions; (3) whether an individual has delayed health care for any reason;
and (4) insurance stability. The CHIS 2007 asks respondents whether they have difficulty
understanding instructions from their doctor or understanding prescription instructions.
Response options were “Yes,” “No,” and “I don’t receive instructions from my doctor,” or “I
don’t get prescription instructions.” As in previous studies,?3 we excluded respondents who
reported that they don’t receive instructions from their doctor or don’t receive prescription
instructions for ease of interpretability. Yes-or-no responses were also recorded for delaying
accessing health services for any reason and respondents’ insurance status during the
previous year. Selection of study participants is detailed in Figure 1.

Dependent Variable

Our dependent variable was adherence to CRC screening guidelines. CHIS 2007
respondents were asked three questions related to their adherence to CRC screening, which
ascertained whether a respondent had a colonoscopy, sigmoidoscopy, or a blood stool test
during the previous 5 years. Using these three questions, the CHIS 2007 created a
dichotomous variable indicating whether respondents did or did not adhere to CRC
screening recommendations.

Statistical Analysis

Descriptive statistics were used to describe the study population and prevalence of CRC
screening adherence. Differences between study participants with and without mental illness
were calculated using Rao-Scott Chi squares to account for sample weights. Weighted
logistic regression analyses were then used to model the association between having mental
illness and CRC screening adherence, while adjusting for demographic characteristics,
health literacy, health access, and self-rated health. We include results from a partially
adjusted model that included having a mental illness, sex, age, and race/ethnicity, and from a
fully adjusted model which included all covariates described above. Estimates were obtained
using sample weights included in the CHIS public use files. Finally, a sensitivity analysis
was conducted to determine whether higher cutoff points of the K6 scale were associated
with colorectal cancer screening adherence.

Because our a priori analysis only included CHIS 2007 participants age 50 or older who had
received a recommendation for CRC screening, we also conducted a post hoc analysis
among all CHIS participants age 50 or older to determine whether mental illness was
associated with CRC screening using a broader study population. In our post-hoc analysis, a
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recommendation for CRC screening was considered a covariate in the weighted logistic
regression model. We report odd ratios (OR) and 95% confidence intervals (CI). P-values
were two-sided and statistical significance was set at .05. Data cleaning was conducted using
SPSS version 21.24 All analyses were conducted using SAS version 9.4 with the
procsurveyfreq and procsurveylogistic procedures.2>

Among the 51,048 respondents in the 2007 CHIS, 22,081 were not recommended by their
physician to get CRC screening. Of the 17,576 that received recommendations to undergo
CRC screening by their health care provider, 16,166 were age 50 or older. After excluding
patients who did not receive instructions or prescriptions from their health care provider,
15,355 respondents were included in the analysis.

Descriptive Results

Demographic comparisons of participants with and without mental illness, who are age 50
and older, and have received recommendations for CRC screening are shown in Table 1. Six
percent of the study sample had K6-score of =13, indicating presence of a mental illness.
CRC screening adherence was reported by 78% of the participants. A higher proportion of
individuals who screened positive for mental illness reported being female (66% vs 52%
Rao-Scott y 2 = 17.91, p<0.0001); having a high school education (53% vs 48%; Rao-Scott
x2 = 44.60, p<0.0001) or less than a high school education (24% vs 16%; Rao-Scott x2 =
44.60, p<0.0001); poor self-rated health (55% vs 21%; Rao-Scott x 2 = 131.6; p<0.0001);
difficulty understanding prescription instructions (14% vs 6%; Rao-Scott x 2 = 31.23;
p<0.0001), delaying receiving health care in the past year (34% vs 14%; Rao-Scott x 2 =
77.09; p<0.0001), and being uninsured in the past year (10% vs 4%; Rao-Scott x 2 = 24.87,
p<0.0001). A lower proportion of individuals who screened positive for mental illness
reported being non-Hispanic white (61% vs 69% Rao-Scott 2 = 24.79 p<0.0001); and
reported being 75-85 (6% vs 16% Rao-Scott x 2= 138.02, p<0.0001);

Factors associated with CRC Screening among Participants who Received Screening
Recommendations

Table 2 shows the results for the factors associated with CRC in the CHIS 2007. Comparison
of factors from partially adjusted vs fully adjusted model show that the OR for having a
mental illness was not significant in either model, (OR, 0.97; 95% Cl, 0.70-1.37 vs OR,
0.89; 95% Cl, 0.63-1.25). In both the partially and fully adjusted models, being female was a
risk factor for non-adherence (OR, 1.27; 95%Cl, 1.11-1.45 vs OR, 1.25; 95% CI, 1.09-1.44).
In both the partially and fully adjusted models, being age 66-74 vs 50-65 increased
likelihood screening adherence (OR, 0.46; 95% CI, 0.37-0.55 vs OR, 0.51 95% ClI,
0.42-0.62), as did being 75-85 vs 50-65 (OR, 0.39; 95% Cl, 0.32-0.47 vs OR, 0.51; 95% ClI,
0.42-0.62). In the fully adjusted model, delaying care for any reason in the past year was a
risk factor for non-adherence (OR, 1.89; 95% CI, 1.56-2.29), whereas having insurance
stability (OR, 0.51; 95% ClI, (0.37-0.70), and poor self-rated health (OR, 0.80; 95% Cl,
0.66-0.96) increased odds of adherence. Odds ratios and 95% Confidence intervals are
reported in Table 2.
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Sensitivity Analysis

We also tested the association between higher levels of mental illness using different cutoff
points on the Kessler K6 scale. These cutoff points were selected based on the distribution of
the K6 in the study sample, depicted in Figure 2. The sensitivity analysis revealed similar
trends using different cutoff scores. Thus, we do not report these results in detail.

Factors Associated with CRC Screening Adherence in all CHIS Participants Age 50 or

Older

We also evaluated whether mental illness was associated with CRC screening adherence in a
post hoc analysis of all CHIS respondents age 50 or older. Six percent of this study
population screened positive for mental illness, while 63% adhered to CRC screening.
Among CHIS respondents age 50 and older, those who screened positive for a mental illness
included a higher proportion of females (67% vs 53%; Rao-scott 2 = 44.3; p<0.0001);
persons age 50-65 (80% vs 63%; Rao-scott x 2= 133.7;p <0.0001); persons who have
completed less than high school or less (77% vs 64%; Rao-scott 2 = 50.1; p<0.0001);
persons reporting poor self-rated health (58% vs 24%; Rao-scott x 2=323.4; p<0.0001);
persons who reporting delaying care in the last year (34 vs 12%; Rao-scott 2 = 211.9; p
<0.0001); and persons who reported having insurance instability (15% vs 10%; Rao-scott x 2
=19.69; p<0.0001). A lower proportion of individuals that screened positive for mental
illness were non-Hispanic white (58% vs 61%; Rao-scott x 2 = 34.89; p<0.0001) and
individuals reporting easy understanding prescription instructions (86.0% vs 90.2%; Rao-
scott x 2 = 19.65; p<0.0001). Individuals who screened positive for mental illness were not
recommended to get CRC screening at a rate that differed significantly from the general
population. These descriptive results are presented in Table 3.

Table 3 shows the results for the factors associated with CRC in our post-hoc study
population. Comparison of factors from partially adjusted vs fully adjusted model show that
the OR for having a mental illness was not significant in either model, (OR, 1.05; 95% ClI,
0.86-1.28 vs OR, 0.95; 95% ClI, 0.63-1.25). In both the partially and fully adjusted models,
factors that increased likelihood of CRC screening adherence included being age 66-74 vs
50-65 increased likelihood of screening adherence (OR, 0.48; 95% Cl, 0.43-0.54 vs OR,
0.55; 95% Cl, 0.49-0.62), as did being 75-85 vs 50-65 (OR, 0.45; 95%CI, 0.42-0.50 vs OR,
0.53; 95% Cl, 0.48-0.58); and being Black (OR, 0.79; 95% CI, 0.63-0.96 vs OR, 0.77; 95%
Cl, 0.62-0.96);

Risk factors for not adhering to CRC screening guidelines specific to the partially adjusted
model included being Hispanic, relative to Non-Hispanic White (OR, 1.21; 95% ClI,
1.07-1.37); and being Asian or Pacific Islander (OR,1.17 95% Cl,1.01-1.34).

Risk factors specific to the fully adjusted model included not having the experience of
receiving prescription instructions (OR, 2.42; 95% Cl, 1.77-3.34), delaying accessing health
care for any reason (OR, 1.65; 95% CI, 1.42-1.91). Factors that increased likelihood of
screening adherence included having more than bachelor’s degree (OR, 0.69; 95% Cl,
0.58-0.83); having poor self-rated health (OR, 0.85; 95% ClI, 0.75-0.96); feeling that it is
easy to understand written instructions from a doctor (OR, 0.79, 95%Cl, 0.66-0.95) having
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insurance stability (OR, 0.41; 95% ClI, 0.34-0.50), and having received a recommendation
for screening during the previous 5 years (OR, 0.27; 95% CI, 0.25-0.30). These results are
detailed in Table 4.

Discussion

Improving access to preventive health care among adults with mental illness is a public
health priority. The purpose of this analysis was to evaluate the independent effect of having
mental illness, defined using the K6,18 on the use of CRC screening services at the
population level in California. We hypothesized that having a mental illness would increase
risk for nonadherence to CRC screening services. Because our a priori analysis revealed that
mental illness was not associated with adherence to CRC screening guidelines among survey
respondents who had received a screening recommendation from their health care provider,
we conducted a post hoc analysis to understand the independent effects of having mental
illness on CRC screening adherence among all CHIS 2007 respondents age 50 or older. Our
post hoc analysis also revealed no significant association between having mental illness and
adherence to CRC screening guidelines.

These results are inconsistent with previous research, which has documented disparities in
access to preventive services and cancer screening among adults with mental illness.13: 14
Further, our tables 1 and 3 revealed that, compared to those without mental illness, a higher
proportion of those with mental illness have other risk factors that are known to impact
utilization of health services including insurance instability, lower levels of education, and
difficulty understanding instructions from their health care provider. Relevant to our
analysis, a previous study reported on use of screening services among a clinical sample of
adults with mental illness in one county in California. This study reported that only 50% of
participants received CRC screening services at the recommended rate. Another study
reported that having a mental illness decreased likelihood of adhering to CRC screening
guidelines within the U.S. Department of Veterans Affairs population.1® Results from the
present study could differ from those of previous research due difference in composition of
study population and sample. Consumers of public mental health services and consumers of
VA services could face barriers to using cancer screening services that are less prevalent at
the population level. Barriers could include the need to prioritize mental health diagnoses
over preventive care, managing social comorbidities that often accompany mental illness,
such as homelessness, along with and limited information related to cancer screening and
follow up.

The present study’s use of data representative of California’s population could have also
caused our results to differ from previous studies. For example, other research has reported
that K6-defined mental illness is a risk factor for non-adherence to screening for other types
of cancers using nationally representative data.28 Our results might differ from national
trends due to state-specific differences in health care policy and service delivery. California’s
Mental Health Services Act (MHSA) was implemented during 2005, which could have
created a health services landscape for individuals with mental illness in California that
differs from that of other states. This legislation prioritized improving the coordination of
mental health services and implementing integrated physical and mental health care. The
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implementation of the MHSA could have affected the relationship between mental illness
and colorectal cancer screening in our study. Future studies should examine this relationship
in different policy environments that might exist in other states.

Although we did not find support for our study hypotheses, our analyses revealed other
factors associated with nonadherence to CRC screening guidelines, including being female
who have received a screening recommendation, being between 50 and 65 years old,
delaying health one’s care, and insurance instability. These findings are consistent with prior
literature 27 and suggest a need for enhanced outreach among members of these study
subgroups. Poor self-rated health was associated with increased odds of screening
adherence, which could indicate a perceived need for health care services, including cancer
screening.

Our post hoc analysis revealed that having low health literacy was an additional risk factor
for CRC screening nonadherence. Specifically, having difficulty understanding written
instructions from a doctor and never receiving prescription instructions were risk-factors for
non-adherence. Our post hoc analysis also revealed that having a college degree or higher
increased likelihood of screening adherence. Taken together, these findings support previous
work1” suggesting the need for enhanced outreach by health care providers for patients with
lower levels of health literacy and education to increase adherence to CRC screening
guidelines.

Finally, post hoc analyses also revealed that self-identifying as Black or African American
was associated with increased odds to adhering to CRC screening recommendations. The
American College of Gastroenterology!’ has specified that CRC screening for black men
and women should begin at age 45, compared to age 50 among other racial groups. This
finding could indicate that targeted outreach among black individuals is occurring in
California.

Limitations and Strengths

Random-digit-dialing surveys have inherent limitations. Self-reported data could lead to
overestimation of use of CRC screening services and to other inaccuracies in survey
responses. It is also possible that CRC screening adherence varies by type of mental illness.
The K6 is a reliable metric for assessing mental illness and functioning, but does not
diagnose specific psychiatric disorders. Therefore, our approach precluded us from
understanding whether CRC screening adherence varies by psychiatric diagnosis. Further,
even though the K6 has yielded national and state-level estimates of serious mental illness
which have informed the funding of block grants for community mental health services, it is
used to screen for serious mental illness within the past 12 months. This fact introduces the
issue of time ordering with our dependent variable, which assesses for CRC screening within
the last five years. It is possible that individuals who screened positive for mental illness had
received a recommendation for CRC screening before they began experiencing symptoms.
Another potential limitation is the possibility of selection bias. It is possible that persons
with the most serious mental illness did not complete this survey, which could have distorted
the extent to which persons with serious mental illness adhere to CRC screening guidelines.
Further, the CHIS does not include homeless individuals, who are at increased risk for a
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range of mental and physical health vulnerabilities and experience limited access to primary
and preventive services. The nature of secondary data analysis also limited which variables
we were able to include in our statistical models. The 2007 CHIS did not allow us to
examine whether respondents were receiving mental health services, which could influence
use of other types of health care such as CRC screening. Finally, these results might not be
generalizable to the U.S. population.

However this study has a number of strengths. Our study is among the first few to investigate
the association between having serious psychological distress and adherence to CRC
screening services using a population-based approach. Our weighted statistical models were
theoretically informed and adjusted for known risk and protective factors related to
accessing cancer-screening services.

Conclusion

Because of the high mortality associated with colon cancer, understanding disparities in
access to cancer screening services is an important topic that warrants further research. To
achieve an enhanced understanding of CRC screening adherence among adults with mental
ilness, future studies should investigate the relationship between mental illness and CRC
screening adherence using nationally representative data. Because state-specific health care
policies could influence use of CRC services among individuals with mental illness, future
studies should also evaluate the comparative effectiveness of population-based interventions
designed to reduce a broad spectrum of health disparities, including disparities in screening
adherence. The Affordable Care Act is an example of an initiative that provides states with
some autonomy to tailor their health service delivery systems. This legislation could provide
an ideal opportunity to understand how these policies affect disparities in cancer screening
by psychiatric diagnosis over time. This could be accomplished through analysis of
administrative data from mental health systems that document both psychiatric diagnosis
and use of CRC screening services.
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Study population flow chart
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Based on Data from CHIS 2007 Survey
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Figure 2.

Histogram representing respondents’ K6 scores.
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