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Abstract

Objective: Shortened life expectancy of people with mental disorders has been attributed to
medical comorbidities, yet these conditions remain under-recognized and under-treated. This study
characterizes the medical demands placed on inpatient psychiatric units to help guide medical
assessment and management practices in these settings.

Methods: Medicaid claims records and clinician data were linked with hospital and regional data
for individuals with a principal diagnosis of any mental disorder admitted to psychiatric inpatient
units in New York State from 2012-2013. A modified Elixhauser Comorbidity Index (ECI) score
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was calculated for each unique individual (n=14,458). Adjusted odds ratios (AORs) of having a
medical comorbidity were calculated using logistic regression analyses.

Results: 74.9% of psychiatric inpatients had at least one medical comorbidity, including 57.5%
of people ages 18-24. Higher rates of medical comorbidity were associated with older age, female
gender, non-schizophrenia diagnoses, and engagement in care prior to hospitalization. Patients
with medical comorbidities had lower odds (AOR 0.54; 99% CI 0.35-0.83) of being treated in
hospitals with 100 or more total beds compared to smaller hospitals.

Conclusions: A high prevalence of common medical diagnoses among psychiatric inpatients
underscores the importance of adequate detection and medical treatment of medical comorbidities
in psychiatric inpatient settings.

Keywords
Inpatient Psychiatric Care; Medical Comorbidity

1. Introduction

Premature mortality is significantly higher for people with any mental illness compared
to the general population,! with even earlier mortality for those with serious mental
ilinesses such as schizophrenia,? bipolar disorder, and severe depression.# Shortened life
expectancy in people with mental disorders has been primarily attributed to common
medical comorbidities such as cardiovascular disease and cancer.1®

Systematic reviews have described the prevalence of comorbid medical conditions in people
with mental disorders compared to the general population, including high rates of obesity,
diabetes, hypertension, hyperlipidemia, coronary heart disease, congestive heart failure,
cerebrovascular disease, pulmonary disease, renal disease, and infectious diseases such as
hepatitis and HIV.%7 Diagnoses such as diabetes are even more common among racial

and ethnic minority groups with serious mental illness.8- Nevertheless, people with mental
disorders receive infrequent screenings for medical conditions like diabetes,10 cardiovascular
disease,10 cervical and breast cancer,1112 and HIV,13 among others.

Psychiatric inpatients with medical comorbidities also have higher utilization of acute care
services and health care costs.14 People with mental disorders who also have medical
comorbidities are more likely to have psychiatric hospital readmissions compared to those
who do not have medical comorbidities.1> Though there is limited evidence for a synergistic
effect between mental and physical illness on increased costs of care,16 it has been

estimated that increasing access to care via adoption of evidence-based models for integrated
behavioral and physical health care could yield as much as $67.8 billion in savings in the
US.17

Better understanding factors related to prevalence of medical disorders in psychiatric
populations has important clinical implications. Hospital settings have been proposed as an
ideal environment for universal screening and engagement in treatment for common medical
conditions in people with mental disorders.1® Approximately 3.3% of American adults with
any mental illness are hospitalized annually, including 7.3% of adults with serious mental
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ilinesses.19 As many as 84.2% of hospital stays for mental and substance use disorders
already address at least one co-occurring physical health conditions.29 While medical
comorbidity in inpatients with mental disorders has been previously described,?! there is
less research specific to Medicaid beneficiaries who have been admitted for psychiatric
inpatient care, a group that tends to have higher rates of medical comorbidity and severity

of illness.22 The population insured by Medicaid is of particular interest given the prominent
role that Medicaid plays in funding mental health services in the U.S.23

By using Medicaid claims and clinician data linked with hospital- and systems-level

data, this study is able to describe the prevalence of medical diagnoses among admitted
individuals with a principal psychiatric diagnosis. Based on the background described
above, the analysis evaluates patient-level variables hypothesized to be associated with
higher medical burden among psychiatric inpatients. The analysis also includes variables
related to hospital and regional characteristics given hypothesized variations in medical
burden depending on the complexity of patients that might be accepted by different types
of hospitals or in different regions. Understanding medical demands that are placed on
inpatient psychiatric units and how they vary across hospital settings and patient populations
may help guide medical assessment and management practices of teams working in these
settings.

2. Methods

2.1. Data Sources

Data for this study were obtained from four primary sources: (1) New York State

(NYS) Medicaid claims records and clinician data; (2) the 2012-2013 American Hospital
Association Annual Survey for NYS hospitals;24 (3) the 2012-2013 Health Resources and
Human Services Administration Area Resource File for NYS;2° and (4) a 2012-2013 NYS
Managed Behavioral Healthcare Organizations (MBHOs) Discharge File created during

a statewide quality assurance program in which NYS contracted with five MBHOs in
geographically distinct regions to review fee-for-service inpatient psychiatric admissions.26

The study was reviewed and determined to be exempt from human subject review by the
New York State Psychiatric Institute Institutional Review Board.

2.2. Sample Selection

Eligibility criteria for the present analysis included: 1) age 18 to 64 years; 2) admitted to
an inpatient psychiatric unit during 2012-2013 with a primary mental health diagnosis (not
including substance use disorders); 3) discharged to the community; 4) Medicaid eligibility
for at least 11 of the 12 months prior to admission; 5) no Medicare eligibility; and 6)
inpatient length of stay of 60 days or less. For patients with more than one inpatient
psychiatric admission during 2012-2013, only the patient’s initial admission during that
period was included in the analysis.
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2.3. Dependent Variables

We used an established algorithm to calculate Elixhauser Comorbidity Index (ECI) scores
based on clinical diagnoses recorded in inpatient or outpatient records during the 12 months
prior to inpatient admission.2”+28 These claims included inpatient and outpatient services
and used 5-digit ICD-9 codes.29 We excluded ECI mental disorder categories (depression,
psychosis, alcohol use, and drug use) because all of the individuals in our study population
had a mental disorder diagnosis and we wished to have a measure capturing only non-
psychiatric medical comorbidity. We also excluded cardiac arrhythmias from the analysis
due concerns about its reliability as a comorbidity in prior studies.2® There were therefore 26
total ECI categories (see Table 1). The score used as the dependent variable was the sum of
all categories for which each inpatient had an eligible diagnosis.

An additional analysis used specific Elixhauser categories as the dependent variable to
examine factors related to the presence of medical conditions that were found to occur at
higher rates in the study population (see Supplemental Table 1) and are described in the
literature as occurring at high rates among people with serious mental illness and substance
use disorders, including hypertension with and/or without complications (combined two
categories), chronic pulmonary disease, obesity, diabetes with and/or without complications
(combined two categories), other neurological disorders, liver disease, and HIV/AIDS (see
Supplemental Tables 2a—g).

2.4. Patient-Level Variables

Patient-level variables from the Medicaid claims files included demographic characteristics
(age group, gender, and race/ethnicity), primary inpatient discharge diagnosis, homelessness
at admission, and co-occurring substance use diagnosis at discharge. A categorical variable
on engagement in outpatient mental health services in the period preceding admission
(active, recent, or none) was included to account for differences in those with medical
diagnoses captured from outpatient mental health records in the 12 months prior to the initial
psychiatric inpatient episode.

2.5. Hospital-Level Variables

Hospitals were characterized based upon size (total beds), provision of outpatient psychiatric
services (yes or no), hospital ownership (public, private not-for-profit, or private for-profit),
percentage of total annual discharges of patients enrolled in Medicaid, and by medical
resident teaching status (teaching or nonteaching). Information from NY'S administrative
databases including the NY'S Medicaid Program, the NYS Department of Health Statewide
Planning and Research Cooperative System-SPARCS, and the NYS Office of Mental
Health’s Mental Health Automated Record System (MHARS) were used to create additional
variables characterizing hospitals during the 2012-2013 period including the percentage

of psychiatric discharges that had a substance use disorder diagnosis and percentage of
psychiatric patients who had two or more psychiatric hospitalizations.

2.6. System-Level Variables

Area Resource File data characterized counties in which patients resided with respect to
regional mental health resources, poverty, and urban/rural classification. We also included
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a Managed Behavioral Health Organization variable to distinguish among the five different
MBHOs contracted to perform the utilization review activities in distinct NYS regions.

2.7. Analytic Plan

Using the ECI score variable as described above, we first examined how many unique
individuals in the dataset were identified within each of the 26 ECI categories (Table 1)
and stratified these findings by age band (supplemental materials). We also examined the
composite ECI scores by age group (Figure 1).

The percentages of individuals with ECI score equal to zero (meaning no medical
comorbidities) versus those with ECI of one or more (meaning any medical comorbidity)
were determined overall and stratified by each patient, hospital and service system
characteristic (Tables 2 and 3). Unadjusted odds ratios with 99% confidence intervals

(Cls) were calculated for each characteristic to evaluate their associations with ECI of

one or more. Adjusted odds ratios with 99% Cls were calculated for each characteristic
using logistic regression analyses to measure the association of each variable with the
probability of having a medical comorbidity, controlling for all other patient, hospital and
service system characteristic variables. The following variables served as covariates: hospital
provision of outpatient psychiatric services, percent of hospital discharges with substance
use disorder diagnosis, NYS MBHO, and regional mental health workforce. Because of

the nesting of patients within different hospitals, the observations are non-independent

given that detection of comorbid medical diagnoses may vary by setting-specific screening
protocols. Accordingly, generalized estimating equations were used to adjust all standard
errors and confidence intervals for the clustering of observations within hospitals. Given that
these analyses of a large sample were exploratory in nature, we used 99% Cls. We consider
odds ratios with 99% Cls that do not include 1.0 to be statistically significant and odds ratios
greater than 1.20 or less than 0.80 to be potentially substantial from a clinical or policy
perspective. In this large, exploratory study, no adjustments have been made to the many

P values for the multiple comparisons. Therefore, the P values should be interpreted with
caution.

In addition to conducting the analysis with the dichotomous ECI variable (0 or = 1), we also
conducted these analyses using a continuous ECI variable as well as a categorical variable
breaking ECI into quartiles (0, 1, 2-3, and =4) and found that associations were consistent
between the dichotomous, continuous, and quartile categorical analyses.

3. Results

A total of 14,458 unique Medicaid beneficiaries between ages 18 and 64 were identified as
meeting eligibility criteria.

3.1. Medical Comorbidity Across Age Groups

A vast majority of individuals had significant comorbidity, including among young people
(Figure 1). The portion of psychiatric inpatients with at least one comorbid medical
diagnosis was 74.9% overall, including 57.5% for people ages 18-24, 63.1% for people ages
25-34, 76.5% for people ages 35-44, 84.8% of people ages 45-54, and 89.4% of people
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ages 55-64. Thirty percent of 18- to 24-year-olds had an ECI of two or more, and the most
common disorder in this age group was pulmonary disease (see supplemental appendix).
Among 55 to 64-year-olds, three quarters had an ECI of two or more and nearly half had
four or more medical comorbidities.

3.2. Types of Medical Comorbidities

An analysis of ECI categories shows that serious chronic health conditions were highly
prevalent in the study population (Table 1). Metabolic conditions such as hypertension
(43.1%), diabetes (27.7%) and obesity (24.3%) were most frequently observed, in addition
to chronic pulmonary disease (33.2%). Neurologic disorders, including traumatic and
degenerative disorders of the brain and spinal cord, affected 16.7% of the population.
Additional disorders affecting renal (16.3%), hepatic (10.9%), endocrine (10.4%),
hematologic (10.4%), and cardiac (9.2%) systems were also common. Of note, 5.1% were
identified as having been diagnosed with HIV or AIDS, and oncologic conditions were
detected in 3.0% of the sample.

3.3. Patient-Level Factors

Consistent with the descriptive trends of increasing comorbidity with older age presented
above, when comparing individuals without medical comorbidities (ECI = 0) to those with
comorbidities (ECI = 1), older age was the strongest effect observed, with higher odds of
medical comorbidities in older age groups (Table 2). The 55 to 64 age group had 6.34 times
the odds (99% ClI: 4.91-8.19) of having at least one medical comorbidity compared to 18 to
24-year-olds in the adjusted analysis.

In addition to older age, female gender was associated with 1.66 greater odds (99% CI:
1.48-1.86) of having medical comorbidities. When compared to schizophrenia, a primary
diagnosis of schizoaffective disorder (Adjusted Odds Ratio [AOR] 1.47; 99% ClI: 1.23-
1.76), bipolar disorders (AOR 1.40; 99% CI: 1.15-1.7), depressive disorders (AOR 1.65;
99% CI: 1.37-2.00), and other mental health disorders (AOR 1.58; 99% CI: 1.25-2.01) had
increased odds of having a medical comorbidity.

Having a length of stay between 31 and 60 days compared to 4 or fewer days was associated
with lower odds of medical comorbidity (AOR 0.67; 99% CI: 0.52-0.87). Additionally, lack
of prior engagement in psychiatric outpatient services was associated with lower odds of
having a medical comorbidity (AOR 0.70; 99% CI: 0.60-0.82).

Factors such as race and ethnicity, homelessness, and co-occurring substance use disorders
did not have significant associations with the overall ECI score. However, there were some
notable findings when analyzing factors associated with specific Elixhauser categories.
People with race or ethnicity described as Puerto Rican-Hispanic had higher rates of chronic
pulmonary disease, people who were non-Hispanic black had significantly higher rates

of HIV/AIDS, and both groups had higher rates of hypertension and diabetes. Rates of
chronic pulmonary disease were significantly higher in psychiatric inpatients identified

as homeless at admission. Finally, patients with co-occurring substance use diagnosis at
discharge had significantly higher rates of chronic pulmonary disease, liver disease, and
HIV/AIDS, and lower rates of obesity and diabetes. rates of hypertension, obesity, and
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diabetes were significantly lower in people who had less prior engagement in psychiatric
outpatient services. Additional findings are presented in Supplemental Tables 2a—g.

3.4. Hospital-Level Factors

The adjusted odds of medical comorbidity were significantly lower among individuals
admitted to medium (AOR 0.54; 99% CI: 0.35-0.83) or large (AOR 0.54; 99% CI: 0.34—
0.86) hospitals, as compared to small hospitals (Table 3). The unadjusted model showed
that patients whose inpatient stays were at private for-profit hospitals had significantly lower
odds of having a medical comorbidity compared to patients at public hospitals (OR 0.38;
99% CI: 0.26-0.56), though this finding was not statistically significant after controlling
for other variables. The unadjusted odds of having medical comorbidities was higher

for patients admitted to hospitals with high rates of readmissions compared to hospitals
with lower readmission rates (OR 1.38; 99% CI: 1.06-1.79), though this too was not
statistically significant in the adjusted model. Hospital-level factors such as percent of
patients insured by Medicaid, percent of patients with substance use disorder diagnoses,
provision of outpatient psychiatric services, and teaching hospital status did not have
significant associations with medical comorbidities.

3.5. System-Level Factors

People admitted to hospitals located in higher poverty areas had higher odds of

having medical comorbidity (OR 1.23; 99% CI: 1.02-1.49), though this finding did not
remain statistically significant after controlling for other variables (Table 3). Urban/rural
classifications were not associated with medical comorbidity.

4. Discussion

This statewide analysis of Medicaid beneficiaries with psychiatric hospitalizations
demonstrates high rates of medical comorbidity in this vulnerable population, particularly
among young people. In fact, 57.5% of psychiatric inpatients aged 18-24 had one or more
medical comorbidity and 30% had two or more.14 The ECI categories described in this
report represent serious chronic medical conditions that are associated with significant
morbidity and mortality. Psychiatric inpatients who were more likely to have higher

ECls include older adults, females, people with shorter lengths of stay, people with non-
schizophrenia diagnoses, and people who have been actively engaged in care. Hospitals
that are smaller, publicly operated, have higher rates of readmissions, and are located in
regions with higher rates of poverty may be more likely to treat patients with more medical
comorbidities.

When compared with prevalence in the general U.S. household population as described by
the National Health and Nutrition Examination Survey (NHANES), this sample had higher
rates of diagnosed comorbid medical illnesses: hypertension 43.1% vs. 29.0%, pulmonary
disease 33.2% vs. 13.5%, diabetes 27.7% vs. 7.7%, hypothyroidism 10.4% vs. 1.3%, and
HIV/AIDS 5.1% vs. 1.3%.30 The one exception was obesity, with a rate of 24.3% in this
sample compared to 33.8% in the general population according to NHANES,3C though
this finding may be due to the fact that obesity is inconsistently coded in administrative
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claims data31:32 and measured directly in NHANES. Also worth noting are the low rates
of nonmalignant tumors and malignancies observed in the inpatient study population,
which may be partially explained by inadequate cancer screenings in people with mental
disorders.33.11.34

Of note is the degree to which young people in this study were diagnosed with medical
comorbidities—a key demographic for engaging early on in medical care so as to prevent
future complications. Even in the youngest age groups, a majority had at least one medical
comorbidity diagnosis and a third had two or more, which is consistent with previous
findings in diabetes®9 but has not been previously described across multiple medical
illnesses. The fact that chronic pulmonary disease diagnoses were the most common medical
diagnosis in younger people with psychiatric admissions is likely related to high rates of
cigarette smoking in this population.3® Also highly concerning is prevalence of HIV among
these young people with mental disorders. This finding is not only troubling because it is
higher than the general young adult population (1.2% vs. 0.1%),3 but also because it is
likely lower than the true prevalence in this population given poor HIV testing practices.13
We believe that addressing HIV testing and care in inpatient psychiatric settings is an
opportunity to work towards national Getting to Zero HIV reduction efforts.37-39

This study also helps identify attributes of hospitals, whether because of treatment seeking
patterns or hospital admission and screening practices, that were more likely to have a case
mix of patients with higher rates of medical conditions. Hospitals located in regions with
higher rates of poverty may treat psychiatric inpatients with greater medical burden due to
socioeconomic risk factors for poor health,® while settings with higher rates of readmissions
may treat patients with more complex presentations that put them at greater risk for medical
comorbidities.1®> Hospitals with more than 100 beds may treat psychiatric inpatients with
less medical burden due to selective admission practices, while patients admitted for over 30
days may have fewer medical comorbidities due to selective discharge practices. We believe
it is critical to leverage population health approaches to universally screen and then provide
evidence-based treatment across settings.

While higher rates of comorbid medical diagnoses among females may be due to

gender differences in the prevalence of the Elixhauser disease categories, as has been
described in studies showing higher rates of metabolic disorders among women with
schizophrenia,#C this finding may also be attributed to detection bias resulting from higher
rates of health care seeking among women.*! The opposite may be true for people with
schizophrenia, who as compared to people with other serious mental illnesses may have
lower detected rates of comorbid medical diagnoses related to their less frequent medical
care seeking behavior.#243 Of note, race/ethnicity, homelessness and co-occurring substance
use disorders were not found to be associated with higher ECI in this analysis, nor

was a hospital’s percentage of Medicaid beneficiaries, teaching hospital status or urban/
rural classification, which suggests more equitable medical disease burden across these
populations and settings. Future studies should continue to explore the prevalence of
comorbidity in vulnerable populations.
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In light of these high rates of comorbid medical diagnoses across ECI categories detected

in the 12 months prior to psychiatric admission, there is a compelling need for workflows
that link these patients to medical services. Prior studies have examined outcomes associated
with integration of physical healthcare into outpatient mental health settings,*44° but less
attention has been paid to psychiatric hospitalizations as an important opportunity to help
stabilize and connect patients to care from both a mental and physical health perspective. As
a first step, clinicians working in inpatient psychiatric settings should consider implementing
the following measures:

. Medical screening for Medicaid-insured psychiatric inpatients, which constitutes
a targeted public health approach given that this population is at high-risk for
medical comorbidity;

. When positive screens are detected, evidence-based treatments that can be
feasibly initiated in inpatient settings, including with input from medical
consultants; and

. If medical issues are identified, discharge planning requirements that include a
scheduled appointment with medical providers.

While ideally these interventions would be extended to all psychiatric inpatients, the
findings of this study suggest that priority populations include women and young patients
as well as older age groups. Small and publicly operated hospitals in poorer regions are
more likely to have a higher case mix of people with medical comorbidities and should

be proactive in implementing these measures. Expansion of reimbursement policies and
medical outcome quality measurement can help hospitals to overcome resource constraints
and staff shortages that may interfere with improving medical care workflows for psychiatric
inpatients. Hospitals may also consider the implementation of —medical psychiatry units,|i
which have been described in the Netherlands but have been minimally studied in the US.46
Additional research into each of these interventions in inpatient settings is critical to inform
their use in clinical practice.

This study has some limitations. First, the medical conditions are limited to those captured
by the ECI and do not represent all medical comorbidity in the population. Second, the
medical conditions are derived from claims data and do not include clinically unrecognized
and therefore undiagnosed conditions, particularly given the literature on under-screening
for medical conditions in people with mental disorders.10.11.13.34 Third, in interpreting the
raw rates of medical illness in this population compared to the general population, rates

of medical illness may be higher in a Medicaid-eligible population simply due to income
and disability that determine eligibility. Fourth, the generalizability of study results are
constrained by exclusion of people under age 18 and over age 64, payment sources other
than Medicaid, and dual Medicare and Medicaid coverage, a group with disproportionately
high use of acute mental health services.4’ Fifth, the analysis does not include laboratory
or prescription claims data that could have been used to measure engagement in medical
care prior to the index psychiatric admission. Finally, these data were collected from a single
state and may not generalize to Medicaid beneficiaries throughout the nation.
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Overall, the results presented here highlight significant medical comorbidity among
psychiatric inpatient populations. Though several barriers impede access to physical health
care for people with mental disorders, attention to comorbid medical illness is important
given the decreased lifespans of this population. Novel approaches such as integrating
physical health care into specialty behavioral health settings have begun to show promise
and require further research and evaluation.48-51

5. Conclusion

Medicaid beneficiaries admitted for inpatient psychiatric care have high rates of medical
comorbidity. Young people in this population have particularly high rates of comorbid
medical illnesses. A high prevalence of common medical diagnoses among psychiatric
inpatients underscores the importance of adequate detection and medical treatment of
medical comorbidities in this patient population. Further research is needed to examine

the extent to which medical conditions are recognized during psychiatric admissions as well
as specific protocols for screening and follow-up that can be implemented in these settings.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights:

. 74.9% of psychiatric inpatients on Medicaid have at least one medical
comorbidity

. Among psychiatric inpatients aged 18-24, 30% have 2 or more medical
diagnoses

. HIV and pulmonary disease disproportionately affect younger psychiatric
inpatients

. Women psychiatric inpatients have greater medical burden than men

. Hospitals with <100 beds are more likely to admit patients with medical
diagnoses
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Figure 1. Distribution of Elixhauser Comorbidity Index (ECI) score by age group among
Medicaid beneficiaries with mental disorders admitted to inpatient psychiatry.2

2 Source: New York State Medicaid claims records and clinician data for patients ages 18-64
admitted to an inpatient psychiatric unit during 2012-2013 with a principal diagnosis of

any mental disorder; Elixhauser Comorbidity Index (ECI) scores based on clinical diagnoses
during the 12 months prior to each unique individual’s initial inpatient admission.
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Frequencies of comorbid medical conditions in 14,458 inpatient psychiatric admissions.”

Elixhauser Comorbidity Index Category N (%)

Hypertension without complications

Chronic Pulmonary Disease
Obesity

Diabetes without complications
Fluid and Electrolyte Disorders
Other Neurological Disorders
Liver Disease

Hypothyroidism

Diabetes with complications
Deficiency Anemia

Peripheral Vascular Disorders
HIV/AIDS

Weight Loss

Valvular Disease

Congestive Heart Failure
Hypertension with complications
Renal Failure

Rheumatoid Arthritis/Collagen
Coagulopathy

Solid Tumor without Metastasis

Pulmonary Circulation Disorders

Peptic Ulcer Disease excluding bleeding

Paralysis
Blood Loss Anemia
Metastatic Cancer

Lymphoma

5615 (38.8
4798 (33.2
3515 (24.3
3012 (20.8
2357 (16.3
2199 (15.2
1572 (10.9
1502 (10.4
998 (6.9)
921 (6.4)
812 (5.6)
741 (5.1)
728 (5.0)
696 (4.8)
632 (4.4)
622 (4.3)
533 (3.7)
466 (3.2)
458 (3.2)
326 (2.3)
276 (1.9)
259 (1.8)
214 (1.5)
126 (0.9)
62 (0.4)
43(0.3)

)
)
)
)
)
)
)
)

Table 1.

Page 16

Data obtained from New York State Medicaid claims records and clinician data for patients ages 18—-64 admitted to an inpatient psychiatric unit
during 2012-2013 with a principal diagnosis of any mental disorder; Elixhauser Comorbidity Index (ECI) scores based on clinical diagnoses during
the 12 months prior to each unique individual’s initial inpatient admission.
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