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Abstract

Objective—To examine mental health conditions among hospitalized individuals with Parkinson
disease in the United States.

Methods—Serial cross sectional study of hospitalizations of individuals ages =60 identified in
the Nationwide Inpatient Sample dataset from 2000-2010. We identified all hospitalizations with a
diagnosis of PD, alcohol abuse, anxiety, bipolar disorder, depression, impulse control disorders,
mania, psychosis, substance abuse and attempted suicide/suicidal ideation. National estimates of
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each mental health condition were compared between hospitalized individuals with and without
PD. Hierarchical logistic regression models determined which inpatient mental health diagnoses
were associated with PD, adjusting for demographic, payer, geographic and hospital
characteristics.

Results—We identified 3,918,703 mental health and substance abuse hospitalizations. Of these,
2.8% (n=104, 437) involved a person also diagnosed with PD. The majority of MHSA patients
were white (86.9% of PD versus 83.3% of non-PD). Women were more common than men in both
groups: (male: female prevalence ratio- PD: 0.78, 0.78-0.79, non-PD: 0.58, 0.57-0.58).

Depression (AOR 1.32, 1.31-1.34), psychosis (AOR: 1.25, 1.15-1.33), bipolar disorder (AOR
2.74, 2.69-2.79), impulse control disorders (AOR: 1.51, 1.31-1.75), and mania (AOR 1.43, 1.18-
1.74) were more likely among PD patients, alcohol abuse was less likely (AOR: 0.26, 0.25-0.27).
We found no PD-associated difference in suicide related care.

Conclusions—~Parkinson disease patients have unique patterns of acute care for mental health
and substance abuse. Research is needed to guide PD treatment in individuals with pre-existing
psychiatric illnesses, determine cross provider reliability of psychiatric diagnoses in PD patients,
and inform efforts to improve psychiatric outcomes.

Keywords
Parkinson Disease; Suicide; Psychiatry; Addiction; Epidemiology

Introduction

Parkinson disease (PD) is a common neurodegenerative disease that is diagnosed in 2% of
older adults in the United States.(1) PD is associated with psychiatric disorders such as
depression, anxiety and psychosis, which can occur as part of the disease processes or as a
treatment side effect.(2, 3) Additionally, PD patients may be at higher risk of impulse
control disorders (ICDs; compulsive gambling, buying, sexual and eating behaviors) and
dopamine dysregulation syndrome (DDS; compulsive PD medication use) (4), and these
disorders have been described as a side effect of all classes of dopaminergic medications
used to treat the motor symptoms of PD.(5)

Current epidemiology studies of psychiatric illness in PD primarily contain data from
neuropsychiatric research instruments administered to academic center or clinical trial
populations. Most studies focus on the prevalence of psychiatric conditions or symptoms,
draw conclusions based on populations of 10 to 200, with the largest study to date
examining 423 de novo patients enrolled in a specialty center observational study. (6) (7)
This approach provides valuable granular detail on psychiatric symptoms and illness in PD,
at the expense of offering perspectives on psychiatric illness in female, Asian, Black or
Hispanic individuals with PD, because these groups are underrepresented in specialty center
and clinical trial populations. Current data on health care utilization associated with
psychiatric illness have focused on the U.S. veteran population. A national VA database
study found veterans diagnosed with PD and depression were more likely to have other
medical diagnoses, (such as stroke, congestive heart failure, diabetes, chronic obstructive
pulmonary disease) were more likely to have medical (OR = 1.34, 1.25-1.44) and
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psychiatric hospitalizations (OR = 2.14, 1.83-2.51), and had more outpatient visits than PD
patients without a depression diagnosis.(8) Two regional VA studies also found increased
outpatient health care use and greater comorbid burden among veterans with a recorded
mental illness diagnosis. (9, 10)

Although there are numerous studies of mood disorders in PD, the data on suicide and PD
consist largely of individual case reports of suicidal attempts (11-13) and question whether
dopaminergic intoxication/withdrawal or deep brain stimulation (DBS) surgery (14, 15) are
contributing factors. Two academic center based studies separately reported that suicidal
ideation or attempts in PD patients correlated with measures of depression and anxiety. (16,
17) It is unclear whether the increased depression and anxiety experienced by PD patients
translates into a greater burden of health care utilization for suicide attempts/ideations.

Current PD care guidelines endorse outpatient screening for symptoms and signs of
depression, anxiety, impulse control disorders and psychosis. (18) Utilization data on acute
care for psychiatric emergencies in the PD population would provide the necessary
foundation for evaluations of the effectiveness of such guidelines and may generate
hypotheses about the community level burden of highly relevant but less studied mental
health conditions (e.g., substance abuse, suicide attempt).

The aim of this study was to investigate the patterns of acute care for Mental Health and
Substance Abuse (MHSA) conditions among individuals diagnosed with PD. We used data
from the Nationwide Inpatient Sample (NIS) Database, which contains detailed patient,
clinical, hospital, and payer data from hospital discharges from 44 states to characterize and
compare psychiatric hospitalizations of persons with and without PD. Knowing the patterns
of severe psychiatric illness in PD would increase public and clinician understanding of
disabling aspects this disease, as well as provide new potential targets for preventative
strategies.

This study was approved by the institutional review board at the University of Pennsylvania.

Study Dataset

The National Inpatient Sample is the largest all-payer inpatient care health care utilization
database in the United States and contains data from approximately 8 million hospital stays
each year. The hospital universe that the NIS draws from consists of community hospitals, as
defined by the American Hospital Association (AHA), excluding rehabilitation hospitals.
The AHA defines a community hospital as a “nonfederal short term general and other
specialty hospitals, excluding hospital units of institutions.” Veteran Hospitals and other
federal hospitals are excluded. Hospitals are stratified by census region (Northeast, Midwest,
West, South), location (rural, urban) then progressively by teaching status (teaching, non-
teaching), bed size category (small, medium, large) and ownership (public, private not-for-
profit, proprietary). A random sample of 20% hospitals in each stratum is drawn, and all
discharges from the sampled hospitals are included in the NIS. Sample weights and
statistical programs that account for the stratification and survey design are provided to
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allow researchers to calculate national estimates and confidence intervals, such that
researchers can expect that the NIS data collection process will not impact study results.

Study Population

The study population consisted of adults ages 60 and above who were hospitalized at a NIS
community hospital between January 1, 2000 and December 31, 2010. We chose to limit this
study to older adults to capture the population most at risk for Parkinson Disease, and to
minimize the contributions of age related variability in psychiatric illness, such as increased
risk of schizophrenia diagnosis in individuals age 20-29, and distinct psychiatric
comorbidity and health utilization patterns in younger PD patients.(19) We excluded
individuals diagnosed with secondary or drug induced parkinsonism to limit the impact of
coding error. Persons with PD were identified using /nternational Classification of Diseases,
Ninth Revision, Clinical Modification (/CD-9-CM) codes 332 (Parkinson’s disease) or 332.0
(paralysis agitans). Individuals without a PD diagnosis were designated as controls. We
extracted patient characteristics (age, sex, race, age, primary insurance/expected payer), and
all recorded inpatient diagnoses. Hospital characteristics available to us included hospital
size (defined in the NIS using the number of inpatient beds and categorized as small,
medium, or large), teaching status and hospital location (rural/urban).

Our primary event of interest was hospital care for mental health or substance abuse
conditions, identified using HCUP Mental Health Substance Abuse Clinical Classification
Software (CCS-MHSA).(20) We identified hospitalizations with a primary discharge
diagnosis of alcohol abuse, anxiety, bipolar disorder, depression, impulse control disorders,
mania, psychosis, psychotic depression, substance abuse, and attempted suicide/suicidal
ideation.

Statistical Analyses

The NIS is a 20% stratified probability sample of hospital admissions; therefore,
stratification clustering and survey weights are required to calculate national estimates of
particular diagnoses. The weighted proportions of each mental health/substance abuse
condition were compared between inpatients with and without PD. Demographic and
hospital characteristic variables were compared by PD diagnosis status using a Pearson chi-
square or Mann Whitney U test. Logistic regression models were built to compare the odds
of each MHSA diagnosis in PD versus the general inpatient population, and examine the
associations of individual characteristics (race, age, sex) with MHSA diagnosis. Our models
adjusted for payer (Medicare, Medicaid, private, Health Maintenance Organization, or self-
pay), admission type (emergent, elective) and hospital teaching status (teaching, non-
teaching). Several states in the NIS withhold race data (21); these states were excluded from
race/sex analyses.

We performed several sensitivity analyses, considering that coding accuracy and bias can
affect claims based studies. We allowed a MSHA diagnosis in any position (hot only the
primary diagnosis), performed analyses stratified by hospital teaching status, payer type. We
also repeated our analyses in the subset of NIS hospitals which are also designated as

Mov Disord. Author manuscript; available in PMC 2017 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Willis et al. Page 5

primary stroke centers, which are more likely to have subspecialty care. All statistical
analyses were performed using SAS™ version 9.3 software.

Results

Demographic characteristics

We identified 3,918,703 qualifying hospitalizations for mental health or substance abuse
2000-2010 NIS data. Of these, 2.8% (n=104,437) involved a person also diagnosed with
PD. The majority of MHSA hospitalizations involved White individuals (86.9% in PD group
versus 83.3% in control group). The PD group contained fewer hospitalizations of Black
patients (prevalence ratio= 0.51, 0.50-0.53), and more hospitalizations of Asian patients
(prevalence ratio=1.32, 1.25-1.39) (Table 1). The age distribution of MHSA hospitalizations
in the PD group was left skewed-7% (n=9,817) were of individuals ages 60-64; this
proportion grew to 41% (n=55,014) for PD patients ages >80. MHSA burden was more
evenly distributed across age strata in the general inpatient group (Table 1). These findings
agree with previous studies which demonstrate 1) PD prevalence increases with age and 2)
psychosis and complicated dementia are more common in older PD patients or in later
disease stages. (2, 18, 22) Several studies have reported that women are more likely to have
a documented psychiatric diagnosis or utilize psychiatric care services.(23-25) We found
sex differences MHSA diagnoses in both inpatient groups, but the magnitude of the
difference was less in the PD population (male: female prevalence ratio PD: 0.78, 0.78-0.79
vs. general: 0.58, 0.57-0.58).

MHSA Diagnoses Associated with PD

Affective Disorders—As shown in Table 2, affective disorders (anxiety, depression,
bipolar disorder or mania) accounted for 88% of hospitalizations of persons with PD,
compared to 78.8% of psychiatric hospitalizations in the general population (chi square, p
<0.01). Multivariable regression models that adjusted for patient, payer and hospital factors
found that hospitalized PD patients had greater odds of diagnosis of bipolar disorder (AOR
2.74, 2.69-2.79), mania (AOR 1.43, 1.18-1.74), and depression (AOR 1.32, 1.31-1.34). An
admitting diagnosis of anxiety disorder was less likely among PD patients (AOR 0.68, 0.67—
0.69).

Addiction—Only 4.2% of PD group hospitalizations were for alcohol intoxication, abuse
or dependence, compared with 13.6% in the control group (p<0.001). This difference
represented a 74% lower likelihood of an alcohol abuse diagnosis among PD inpatients
(AOR 0.26, 0.25-0.27) (Table 2, Figure 1). Conversely, the odds of a substance abuse
diagnosis were slightly more likely in the PD group (AOR 1.06, 1.04-1.09).

Suicide—Not all psychiatric behaviors or diagnoses were more common in PD.
Hospitalization for suicide ideation or attempt was less common among PD patients (0.84%
versus 0.99% in the general population, chi-square p<0.05). However, the adjusted odds of a
suicide-related hospitalization were not statistically different between PD patients controls
(AOR 0.98, 0.92-1.04).
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Impulse Control Disorders—Impulse Control Disorders are associated with
dopaminergic medication use in PD(26), and psychosis in PD may be primary, or may occur
secondary to PD medication use, infections, metabolic derangements, or acute drug
reactions. Hospitalization for both ICDs and psychosis were more common in the PD group
(ICD: 0.17% in PD versus 0.10% in control group; Psychosis: 0.75% in PD versus 0.59% in
controls, p value <0.001 for both comparisons).

Demographic Differences in MHSA Diagnoses

Table 3 displays the results of subgroup analyses which examined the extent to which
inpatient diagnoses varied by race and gender between PD and control groups, adjusting for
age, hospital and payer characteristics. In general, the associations between PD and mood
disorders, bipolar disorder, psychosis, impulse disorders and alcohol abuse were preserved
across race and sex subgroups. However, substance abuse was more likely in white (AOR
1.13,1.10-1.67) and male (AOR 1.15, 1.11-1.20) PD patients, and less likely in Blacks with
PD (AOR 0.69, 0.60-0.79). Hospitalization with suicide ideation or attempt was increased in
the Hispanic PD group (AOR 1.42, 1.06-1.90). The sensitivity analyses (as described in the
Methods section) did not produce adjusted odds ratios that differed substantially in
magnitude in direction from our primary analyses (Supplementary Table 1).

Discussion

In this health care utilization study, we examined mental health and substance abuse
hospitalizations of older adults with PD. Psychiatric disorders are common in PD, and are
associated to varying degrees with disease processes (specific neurotransmitters, brain
regions and neural circuits) and PD treatments (dopaminergic medications and DBS).
Depression and anxiety may precede PD motor signs by several years (27, 28) lending
biological plausibility for the high prevalence of these disorders in PD patients. (29, 30)
Psychosis, ICDs and mania most commonly occur in the context of treatment with
dopaminergic therapy or other PD treatments (e.g., DBS, amantadine or anticholinergic
medications), although psychosis is also associated with the disease process itself. Our data
demonstrate that PD patients have distinct acute care needs for mental illnesses, potentially
providing new insights about the relationships between PD and psychiatric disorders, and
informing efforts to improve outcomes in PD.

Measuring the burden of psychiatric illness using hospital discharge data provides a different
perspective than psychometric studies of academic center populations. Hospitalization for a
given illness not only reflects its baseline prevalence in a population, but also the
effectiveness of outpatient screening, detection, action, and the relative success of outpatient
treatment. The higher likelihood of a depression diagnosis in PD patients is consistent with
the high prevalence (30-40%) of depression in PD, but also indicates that severe depression
(requiring hospitalization) is also common in PD. In contrast, a higher risk of bipolar
disorder associated with PD has not been reported previously. The direction of this finding
was robust to several sensitivity analyses, although the magnitude was decreased among
hospitals which likely have inpatient neurological and psychiatric care available. Greater
need for inpatient care for bipolar disorder may reflect the difficulty treating emergent PD in
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an older adult with a history of bipolar disorder. Basic PD symptom management can
precipitate a manic episode in a person with previously controlled bipolar disorder both
directly (by the use of dopaminergic medications), or indirectly (by attempting to
discontinue lithium or neuroleptics). Inexperienced clinicians may misdiagnose PD patients
presenting with mania, ICD behaviors, sleep disturbance, hyperkinesis/dyskinesias,
akathisia, or tachyphemia (as a result of disease process of PD drugs) and a history of
depression as having bipolar disorder.

Anxiety disorders are very common in PD, so it might be considered surprising that PD
patients were less likely to have an anxiety disorder listed as an admission diagnosis.
Depression and anxiety disorders are highly co-morbid in PD (up to 80%), but research
emphasizes detecting and treating depression, impulse control disorders. Patients with
anxiety and depression symptoms may have been coded as having a primary depression
diagnosis on admission. Alternatively, anxiety symptoms occurring in PD may require
psychiatric hospitalization less often.

The prevalence of attempted or completed suicide in PD is not known, although death
ideation is common.(17) Previous research has not reported higher rates of suicide in PD
compared with the general population, even post DBS surgery.(31-33) Our results of
relatively high burden admission for depression but no increased risk of suicide ideation or
behaviors likely reflects practice patterns-PD patients are admitted for depression in the
absence of suicidality, versus patients in the general population, where suicidality is more
likely to prompt admission.

The association between substance use and alcohol disorders and PD appears complex. PD
patients are not widely thought to be at increased risk of substance use disorders, rather, it
has hypothesized that PD patients are risk aversive due to disease related personality
changes.(34) Substance abuse disorders can be a manifestation of ICDs in PD. (35, 36) A
Swedish registry study that found a history of admission for alcohol abuse was associated
with increased risk (HR 1.38, 1.25-1.53) of future diagnosis of PD, an intriguing finding
potentially linking the biological processes of the two diseases.(37) The relationship was
strongest for the younger onset population, and our previous studies of disabled younger PD
patients also found an increased risk of hospitalization for substance abuse(19), together
suggesting an interaction between for age and substance use disorders in PD patients.

Our subpopulation analyses found that race, and to a lesser extent, sex, were moderators of
psychiatric admissions when comparing PD patients with the general population. White PD
patients were more likely to be hospitalized for substance abuse, while Hispanics were more
vulnerable to hospitalization for suicidal ideation or attempt. These differences may reflect
cultural differences in the tendency to seek hospital care for mental illness, reduced access of
hospitalization, or be evidence of a greater requirement for inpatient treatment. Another
possibility is that our subpopulation data reflects underservice of PD patients who are Black
or Asian, groups who experience greater disparities in specialty care (38, 39) and state of the
art care (40) compared with Whites and Hispanics. Of course, there may be genetic
differences in phenotype, which remain understudied in spite of the known race and gender
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associated differences in risk for developing PD.(22, 41, 42) Future studies are needed to
investigate further race disparities in suicide and substance abuse in PD.

This represents the largest study of psychiatric illness in PD, and the results indicate
differences in patterns of acute psychiatric hospitalizations in PD patients compared with the
general population. These differences possibly reflect the increased the risk in PD patients
for certain psychiatric disorders, the association between PD medications and certain
psychiatric side effects, possible disparities in quality psychiatric evaluation in when
comorbid PD present, and a tempering of other disorders or behaviors consistent with
overall risk averseness in PD patients. Limitations of this study include that many
psychiatric illnesses can be effectively treated in the outpatient setting; therefore, one cannot
draw conclusions about the epidemiology of psychiatric illness in the PD community using
this data. Personal, physician, socioeconomic and local market factors can influence whether
a patient receives inpatient psychiatric care. Retrospective studies, whether a consisting of a
chart review at an academic center, secondary review of clinical trial data, or hospital claims
data (as in this case), are subject to recognition, reporting and coding bias. Our results may
be affected by misdiagnosis of PD, under or over diagnosis of psychiatric illness in PD,
coding error, deliberate miscoding by physicians or coders to increase revenue. Although our
findings were robust to sensitivity analyses aimed to detect bias related to hospital and payer
characteristics, and we achieved similar results when we did not limit the MHSA diagnosis
by position, we cannot be certain of the magnitude or direction of these biases. Future
studies should consider the efficacy of coordinated care between mental health and
neurological specialties, improved recognition of common movement disorders and the
potential role of anti-PD treatments in older patients presenting with psychiatric
disturbances.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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