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Abstract
Background—Patients diagnosed with serious mental illness (SMI) who qualify for nursing
home placement tend to require high levels of both psychiatric and nursing care. It is unknown,
however, whether they are equally likely to be admitted to nursing homes with adequate quality of
care compared to other patients.

Methods—We analyzed a national cohort of over 1.3 million new nursing home admissions in
2007 using the Minimum Data Set. The total and healthcare-related deficiency citations for each
facility were obtained from the Online Survey, Certification, and Reporting file. Bivariate and
multivariate regression analyses determined the association of schizophrenia or bipolar disorder
with admissions to facilities with higher deficiencies.

Results—Compared to other patients, patients with schizophrenia (n=23,767) tended to enter
nursing homes with both more total deficiencies (13.3 vs 11.2, p<0.001) and more healthcare-
related deficiencies (8.6 vs 7.2, p<0.001); and patients with bipolar disorder (n=19,741) were more
likely to enter facilities with more problematic care too (12.5 vs 11.2, p<0.001 for total
deficiencies; and 8.2 vs 7.2, p<0.001 for healthcare-related deficiencies). After sequentially
controlling for the within-county choice of facilities, patient characteristics, and facility covariates,
the association of SMI with admitting to higher-deficiency nursing homes persisted.

Conclusions—Patients diagnosed with schizophrenia or bipolar disorder (ie, SMI) were more
likely than other patients to be admitted to nursing homes with higher deficiency citations for both
overall quality and clinical care quality. Future research is necessary to understand the reasons
behind the disparity in quality of nursing home care associated with SMI.
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INTRODUCTION
Nursing homes in the United States serve patients with diverse physical and mental health
disabilities. The prevalence of serious mental illness (SMI) is estimated to be 10–25 percent
among existing nursing home residents,1–3 while each year approximately 3 percent of new
admissions are diagnosed with SMI (schizophrenia or bipolar disorder).4–5 Under the
Omnibus Budget Reconciliation Act (OBRA) of 1987, nursing homes are required to
perform preadmission screening and regular review of all patients with SMI. The aim of this
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requirement is twofold: first, it ensures that patients with SMI also have extensive physical
healthcare needs that qualify them for nursing home admission; and second, it ensures that
those who are admitted receive appropriate mental and nursing services on an ongoing
basis.1

However, the appropriateness or quality of care in nursing homes has been a major concern
of governments and policy makers for several decades.6–8 In the mean time, it is shown that
nursing homes consist of a tiered system where facilities in the lower tier tend to be
dominated by Medicaid reimbursement (which is much lower than private payment rates),
lower staffing by licensed nurses, lower occupancy rate, and higher care deficiencies.9 A
substantial literature has documented the concentration of racial/ethnic minorities to these
poor-quality facilities, its social and ecological causes, and potential policy solutions.10–15

Although not previously studied, there are a number of reasons – some paralleling those
documented for race/ethnicity – that patients diagnosed with SMI may face similar
disparities in the quality of their admitting nursing facilities. First, patients with SMI tend to
be poorer, less educated,16 and having disrupted family support,17 which, together with their
cognitive impairment, may make them less likely to make informed choices with regard to
nursing home quality.13 Second, nursing homes may lack the expertise and incentives to
provide high-level mental health services,18–19 particularly to the extent that patients with
SMI require more costly services. Therefore, some facilities may be less inclined than others
to accept these patients with challenging service needs. Finally, the diagnosis of SMI may
lead to negative attitudes or stigmatization20 on the part of nursing home administrators and
caregivers. Studies in the acute care setting suggested that stigma may affect the care
patterns and service referrals for mentally-ill patients.21–22

Motivated by the concern about the possible disparity in quality of nursing home care
associated with serious mental illness, this study examines whether patients diagnosed with
SMI are more likely to be admitted to lower quality nursing homes. We measure service
quality using the number of deficiency citations each facility receives for incompliance with
a broad of set of federal quality standards.23

METHODS
Data Source and Sample

We analyzed the 2007 national Minimum Data Set (MDS) which includes all patients
admitted to Medicare and/or Medicaid certified nursing homes (over 90% of all nursing
homes). The MDS contains over 350 assessment items for each patient’s socio-
demographic, functional, diagnostic, and therapeutic information. Assessments are
performed by facility staff upon admission, regularly thereafter, and when the patient has a
significant change of health status. Validation studies 24–26 have shown that MDS records,
including those for psychiatric diagnoses, are reliable and meet general criteria for data
accuracy.

Our analyses focused on new nursing home admissions, defined as those patients with an
admission assessment in 2007 and if they (1) were not transferred from another nursing
home, and (2) had no prior nursing home stay during the past 5 years. The admission sample
was then linked to the 2007 Online Survey, Certification, and Reporting (OSCAR) file,
which is a facility-level database maintained by the Centers for Medicare and Medicaid
(CMS) and contains nursing home characteristics (e.g., facility size and ownership) as well
as quality violations measured by deficiency citations (described below). Although it has
limitations, the OSCAR is generally believed to be accurate and widely used for quality
evaluations and policy analyses.9, 13–14, 23
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Approximately 5% of admissions were lost during the linkage process. However, the
missing records did not differ substantially from included patients in terms of socio-
demographics and psychiatric diagnoses. The final analytic sample included 1,314,814 new
admissions to 15,386 nursing homes in 2007.

Deficiency Citations as Measures of Quality
All certified homes in the country are subject to on-site inspections to ensure compliance
with a set of approximately 180 federal quality standards, which encompass all aspects of
service including clinical care, safety, quality of life, patient rights, physical environment,
and administration.27 States, under contract with CMS, perform the on-site survey every 9 to
15 months using trained surveyors whose tasks include examining facility operations,
reviewing medical records and interviewing residents and staff. State surveyors issue
deficiency citations (coded as 1 for a deficiency and 0 for no deficiency) if they determine
that service standards for a particular domain are not met. Therefore, the number of
deficiencies a facility receives each year represents an external evaluation of the facility’s
existing quality problems. Depending on the severity and scope of identified deficiencies,
facilities may face intermediate sanctions such as civil monetary penalties or even ultimate
termination of Medicare/Medicaid reimbursement.28 In this study, we were interested in
both the total number of deficiencies (a measure of overall quality)23 and the number of
healthcare-related deficiencies which targets clinical process and outcomes of care (a
measure of clinical quality) such as resident assessment, nursing care, rehabilitation,
infection control, and physician, dental, and pharmacy services.23

Independent Variables
The key independent variables were the presence/absence of schizophrenia and bipolar
disorder for a patient as determined in the admission assessment.4–5 The 2 psychiatric
diagnoses are considered most disabling, frequently associated with functional impairment,
and highly relevant to the federal requirement of Preadmission Screening and Resident
Review (PASRR) for SMI.1, 4 MDS psychiatric diagnoses are based on patients’ medical
records and are of high validity.24–26 MDS records do not provide diagnoses of other types
of SMI such as major depression.

We further defined a set of patient- and facility-covariates that were reported as important
factors affecting nursing home choice and deficiency citations.11–14, 23, 29 In particular,
minority race/ethnicity13–14 and lower educational attainment13 predicted admissions to
nursing homes with higher deficiencies. We believed a priori that other individual
characteristics, such as geographic proximity of residence to the facility, family support
(proxied by marital status) and disease diagnoses, could also shift the decision of placement
choices. Furthermore, empirical studies showed that nursing home characteristics such as
profit status23 and staffing levels29 tended to be associated with quality of care measured by
deficiency citations. We performed bivariate analyses and confirmed that most of these
variables were also associated with the presence of SMI (see Table 1) and therefore can
cofound the relationship between SMI and deficiencies in care of the admitting facility.

Patient socio-demographic covariates included age, male gender, race/ethnicity (non-
Hispanic white, black, and other), education (less than high school diploma, high school
diploma, some college/technical school, and bachelor degree or higher), Medicaid eligibility
(yes/no), marital status (married or not); distance between the patient’s primary residence
before admission and the admitting home, which was calculated as the linear arc travel
distance between the zip code centroids of patient residence and the nursing home;22 and a
designation of urban versus rural area of residence as defined by the US Census Bureau and
the Office of Management and Budget.
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Patient clinical and diagnostic covariates included the number of activities of daily living
(ADLs) that each patient could perform, the cognitive performance scale of each patient,30

whether the patient was admitted to the nursing home from a hospital (versus other source),
and a set of binary variables (1/0) for whether the patient was diagnosed with diabetes, other
endocrine disease, cardiovascular disease, musculoskeletal disease, dementia, neurological
disease except dementia, mental illness except schizophrenia and bipolar disorder,
pulmonary disease, sensory disease, and other disease. ADLs included bed mobility,
transfer, dressing, eating, toilet use, personal hygiene, and bathing; each ADL component
was coded in 5 categories from 0 (independence) to 4 (total dependence), resulting in a total
range of the aggregate ADL score as 0–28. The CPS was defined using a validated and
MDS-based algorithm developed by Morris et al,30 which ranged from 0 (cognitively intact)
to 6 (very severely impaired in cognition). Finally, nursing home covariates (from OSCAR)
included ownership type (for-profit, non-profit, and government-owned), whether the
nursing home is affiliated with a hospital, whether the nursing home is chain-affiliated, total
number of beds, registered nurse (RN) hours per resident day, licensed practical/vocational
nurse (LPN/LVN) hours per resident day, and certified nursing assistant (CNA) hours per
resident day.29

Statistical Analyses
We performed bivariate analyses to compare characteristics of three patient groups: patients
with schizophrenia, patients with bipolar disorder, and other patients (note that the 2
psychiatric groups were defined hierarchically with [the small number of] patients having
both diagnoses categorized in the schizophrenia group; the group of other patients had
neither diagnosis). χ2 tests and analyses-of-variance were used for statistical inference as
appropriate.

In multivariate analyses we estimated 2 sets of ordinary least squares (OLS) linear models
for the total and healthcare-related deficiencies, respectively. Evidence suggests that the
state nursing home oversight process, although rooted in federal legislations, tend to vary
across states;27–28 as a result, concern exists that the intensity of facility review and
subsequent citations may reflect a combination of state variations in regulatory practices and
each facility’s quality. Therefore, we retransformed the deficiency scores and defined the
dependent variable of each model as the number of total (or healthcare-related) deficiencies
of each nursing home minus the state average number of total (or healthcare-related)
deficiencies of all homes in the state.

It is also believed that patient choices of nursing homes are made to a large extent within
local areas. In the nursing home literature market competition and nursing home choice is
frequently defined using county boundaries.9–10, 14 Thus, our regression analyses
incorporated county fixed-effects31 to reflect the within-county choice process while
estimating the effect of SMI on admissions to facilities with varied quality. To estimate both
the overall effect of SMI and how this effect may be mediated by patient and facility
characteristics, we fit a series of models for each type of deficiency. The base model
included schizophrenia, bipolar disorder, and county fixed effects only (model 1). We then
sequentially added to the base model patient socio-demographic covariates described above
(model 2), clinical and diagnostic covariates (model 3), and nursing home covariates (model
4).

We conducted additional analyses to confirm the robustness of our findings. First, because
deficiencies are essentially nonnegative count data that could be better described in a
Poisson process, we revised the above analyses and estimated Poisson and negative binomial
regression models (the dependent variable being either total or health-related number of
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deficiencies). Because of evidence of over-dispersion in Poisson regression models, we
reported estimates from the negative binomial models only.

Second, we fit separate logistic regression models to estimate both the overall and adjusted
effect of SMI on the likelihood of admission to each of three alternatively-defined facilities
believed to be most problematic in care: 1) facilities in the top quartile group of within-state
rankings of the total number of deficiencies; 2) facilities in the top quartile group of within-
state rankings of the health-related deficiencies; and 3) facilities with a deficiency at G level
or higher, which indicates a severe violation of federal standard that put residents in
immediate jeopardy or caused them actual harms.27

Finally, to further explore the relationship between SMI and admission to higher-deficiency
facilities within subgroups of patients or facility types, we conducted additional OLS
regression analyses (as described before) that were stratified by selected patient and facility
characteristics (such as marital status, facility profit status). Stratified models controlled for
the same covariates as described before except the one used for stratification.

RESULTS
Characteristics of New Admissions

Among the over 1.3 million new admissions in 2007, 23,767 (1.8%) were diagnosed with
schizophrenia, and 19,741 (1.5%) with bipolar disorder (Table 1). Compared to other
patients, patients with schizophrenia or bipolar disorder were younger (average age 63.5 vs
67.6 vs 80.4), more likely to be Medicaid eligible (38.4% vs 21.4% vs 9.3%), and less likely
to be married (10.9% vs 25.4% vs 31.9%). They were also less physically impaired (average
# of ADLs 12.1 vs 13.9 vs 16.4), and less likely to be admitted from hospital (71.6% vs
81.5% vs 87.3%). Bivariate analyses suggested that patients with schizophrenia or bipolar
disorder were more likely than other patients to enter facilities with higher numbers of total
deficiencies (13.3 vs 12.5 vs 11.2 on average), with higher healthcare-related deficiencies
(8.6 vs 8.2 vs 7.2 on average), or with deficiencies at G level or higher (23.9% vs 22.5% vs
20.7%).

Independent Impacts of SMI
Table 2 shows that after sequentially controlling for patient and nursing home covariates
(OLS models 1–4), schizophrenia and bipolar disorder were independently associated with
admissions to nursing homes with higher total and health-related deficiencies. The overall
excess numbers of total deficiencies for schizophrenia and bipolar disorder were 1.57 (95%
confidence interval [CI] 1.48 – 1.65) and 0.98 (95% CI 0.89 – 1.07), respectively, when
within-county choices were assumed (model 1). The overall excess total deficiencies
associated with both diagnoses were partially mediated by patient socio-demographics
(model 2), clinical & diagnostic characteristics (model 3), and nursing home covariates
(model 4). After all these covariates were controlled for (model 4), presence of each SMI
continued to predict higher total deficiencies (0.39 [95% CI 0.30–0.48] for schizophrenia,
and 0.40 [95% CI 0.30–0.49] for bipolar disorder). Similar patterns of association were
found between each diagnosis and higher health-related deficiencies (Table 2).

Table 3 presents the results of parallel analyses based on negative binomial (NB) regression.
The incidence rate ratio (IRR) estimated in model 1 indicated that overall, the total
deficiencies of the admitting facility were 16% higher for schizophrenic patients, and 9%
higher for patients with bipolar disorder, while health-related deficiencies were 15% and
10% higher, respectively, for the 2 types of patients. We transformed IRRs to excess number
of deficiencies and found remarkable consistency of the NB estimates with the OLS
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estimates for both overall and mediated effects of SMI on admission to higher deficiency
facilities.

The results from logistic regression (Table 4) suggested that schizophrenia and bipolar
disorder were both associated with increased likelihood of admission to facilities with most
problematic services, ie, those in the top quartile group according to rankings of total
deficiencies (overall ORs 1.46 [95% CI 1.35–1.58] and 1.31 [1.25–1.38], respectively),
those in the top quartile group according to rankings of health-related deficiencies (overall
ORs 1.46 [1.34–1.59] and 1.26 [1.20–1.33], respectively), and those with deficiencies at G
level or higher (overall ORs 1.19 [1.08–1.31] and 1.10 [1.04–1.15], respectively). The
overall associations were largely mediated by patient and facility characteristics but did not
totally disappear in analyses focusing on quartile rankings of deficiencies.

Table 5 presents results of stratified OLS analyses which suggested that the association of
SMI with excess deficiencies (total or health-related) tended to persist in subgroups but may
vary according to patient and facility characteristics. For example, the overall excess number
of total deficiencies associated with SMI was higher for patients with age≥65 years (1.51 for
schizophrenia, 0.76 for bipolar disorder) than for younger patients (0.75 for schizophrenia,
0.50 for bipolar disorder). The differential excess deficiencies associated with SMI were
also found for Medicaid vs non-Medicaid patients, rural vs urban residence, and patients
admitted to for-profit vs other facilities.

DISCUSSION
This national study demonstrated that compared to other patients, patients diagnosed with
serious mental illness (schizophrenia or bipolar disorder) tended to be admitted to nursing
facilities with more government-issued deficiency citations, for both overall and more
clinically-oriented services. This association was partially mediated by other patient and
nursing home characteristics, but persisted after their effects were controlled for, and
persisted in subgroups of patients and admitting facilities.

The ORBA 1987 was intended to provide new protections for all nursing home patients as
well as those with SMI, given concerns about the widespread quality problems in nursing
homes7 and about the inappropriate transferring of mentally-ill patients from psychiatric
hospitals to nursing facilities.1, 32 The resultant regulations from OBRA 1987 strengthened
regulatory enforcement and required annual on-site inspections over care process and
outcomes.27 In addition, the PASRR program was specifically designed to prevent SMI
patients without accompanying physical/medical disabilities from being “dumped” to
nursing homes.32 Evidence suggests that the PASRR mandates helped reduce the prevalence
of SMI patients who have no medical co-morbidities in nursing homes.33 In contrast, there is
concern that many nursing homes may lack the essential resources, staff skills, and
incentives to serve the unique needs of mentally-ill patients who are “appropriately” placed
according to the PASRR requirements.18–19

In light of these ongoing debates, our study provides important new information that patients
diagnosed with SMI are more likely than others to be placed in institutions with high
deficiencies in care. The claim that they tend to be concentrated in the lower-tier facilities
with poorer care9 does not mean that the quality of other facilities is superior or even
adequate. Nevertheless, the disparity in nursing home care faced by patients with SMI is, to
our knowledge, an unstudied or understudied issue. Given the relatively high prevalence of
SMI in nursing homes (ie, >10%),1–3 they likely represent a group of priority (and
vulnerability) that warrants more research and policy attentions.
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Although no previous study exists to provide direct explanations of the findings in this
study, several plausible factors may contribute to the tendency of SMI patients to enter
poorer-quality nursing homes. First, given the current level of demand for nursing home
care, many facilities still enjoy substantial flexibility in admitting different types of patients.
Nursing home administrators may selectively avoid accepting patients with SMI34 because
they are worried about their socially inappropriate and many times dangerous behaviors,2

and about the fact that their staff may not be competent enough to serve appropriately these
patients. As a result, patients with SMI may be crowded out of the locally reputable nursing
homes (ie, in terms of service quality) that are attractive to all prospective entrants; and they
may be clustered into nursing homes that tend to house less desirable patients or locate in
poor urban areas, have lower occupancy rates, provide less adequate services, and therefore
be more inclined to accept these challenging patients.35–36

Due to cognitive abnormalities and possible lack of family support, patients with SMI may
show reduced ability to make informed decisions or assert preferences on choices of
facilities. It is also likely that SMI patients tend to be socially isolated and have less informal
support (such as from other patients or friends) when at the crucial juncture of choosing
among alternative placement localities. Therefore, future work is needed to explore the role
of social, family, and caregiver factors in explaining the increased likelihood of entering
poorer-quality nursing homes for SMI patients.

Our data revealed that patients with SMI were less likely to be admitted directly from a
hospital (Table 1). This would suggest that they had less access than other patients to the
services of discharge planners or social workers to facilitate nursing home choices. Although
a lack of professional referral services might be another explanation for the inferior nursing
home placement associated with SMI, we did not have such data to test this hypothesis. We
performed stratified analyses according to whether the patient was admitted from a hospital
(Table 5) and found that the excess deficiencies faced by SMI patients may differed in the 2
subgroups. Future research is needed to explore the referral process for nursing home
admission and the potential disparity for patients with SMI during this process.

Our data also showed that patients diagnosed with SMI were more likely to reside in urban
areas, and therefore to be served by large, for-profit facilities. These geographic and facility
attributes were found to predict poorer nursing home care in the literature,9–10, 23 and our
analyses suggested they explained a portion of the overall excess deficiencies associated
with SMI. Moreover, disparities associated with SMI tended to be more pronounced for
patients with urban residence or those admitted to for-profit facilities (Table 5). Future root
causes analyses are needed to further determine the contribution of broader geographic and
community factors to SMI patients’ admissions to poor-care nursing facilities.

Our findings have important policy implications. Although the PASRR program was
intended to assure appropriate nursing home placement and service provision for patients
with SMI, this study suggests that they tend to be placed in facilities with more problematic
care – a disparity that should be addressed for the goal of PASRR mandates to be achieved.
Furthermore, nursing home services, and specialty psychiatric services in particular, are not
well reimbursed,37 and many nursing homes in the nation lack the resources and clinical
expertise to serve appropriately patients with SMI.19 Given these patients’ more complex
healthcare needs, nursing homes that do admit a high number of patients with SMI may
incur additional costs, run higher risk for violating federal care standards, and face particular
challenges in maintaining financial and service performance. These in turn threaten both the
physical and mental healthcare received by their residents with SMI.
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This study has several limitations. First, the deficiency data obtained from OSCAR may not
be a highly accurate measure of nursing home quality and may be subject to reporting
errors.23 Although our OLS analyses accounted for state variations in the detection of care
problems and assignment of citations,27–28 there may be regional variations within states in
both overall and healthcare-related deficiencies that are attributable to differential inspection
processes. Nevertheless, we assumed patient’s within-county choice of nursing homes
throughout the analyses and the use of county fixed effects should be able to address the
issue of regional variations.

Second, nursing home quality is multidimensional and quality measures other than
deficiency citations, such as MDS-based quality indicators and nurse staffing, are also
critically important. Comparing these other measures between residents with and without
SMI is beyond the scope of this study, but represents a direction for future research. Third,
the MDS does not provide a full set of diagnoses of mental illnesses (eg, based on the DSM-
IV) and our focuses on schizophrenia and bipolar disorder took a narrow perspective.
However, the 2 psychiatric conditions are common in nursing homes, and are key targets of
federal PASRR mandates. In addition, if true association exists between SMI and
admissions to lower-quality facilities, under-coding of SMI cases would lead to an
“intention to treat” effect where estimates are biased toward no group differences, and thus
to conservative conclusions of this study. Finally, due to the cross-sectional nature of this
study, our analyses can demonstrate associations, but not causal effects, between presence of
SMI and higher facility deficiencies. Future prospective research is warranted to test more
distinctively 2 related questions: whether SMI patients tend to enter facilities with more
problematic care and whether SMI patients who are already placed tend to receive poorer
care compared to other patients.

Despite these potential limitations, this study suggests that among new admissions to
nursing homes in the nation, patients diagnosed with schizophrenia or bipolar disorder were
more likely than others to enter facilities with higher deficiency citations for both overall
and clinical care quality. This disparity associated with serious mental illness is a previously
understudied yet significant issue. Future research is necessary to better understand the
reasons behind the observed disparity so as to inform and guide the development of
strategies to address this issue.
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Table 1

Descriptive characteristics by diagnosis of serious mental illness (SMI)

Characteristic
Patients with SMI

Other Patients (n=1,271,306)Schizophrenia* (n=23,767) Bipolar Disorder* (n=19,741)

Mean ± SD or Percent

Patient socio-demographic variable:

Age in Years 63.5±14.7 67.6±15.0 80.4±12.6

Male 46.9 34.4 36.5

Race/Ethnicity

 White 66.9 85.8 82.2

 Black 23.2 8.4 10.3

 Other 9.9 5.8 7.5

Education

 <high school diploma 34.8 19.9 25.4

 High school diploma 40.0 41.7 43.9

 Some college/technical school 16.2 22.1 17.1

 Bachelor degree or higher 9.0 16.3 13.6

Medicaid eligible 38.4 21.4 9.3

Married 10.9 25.4 31.9

Distance in miles ¶ 12.8±23.1 10.5±19.3 8.1±15.8

Urban residence 85.1 85.8 82.9

Patient clinical and diagnostic variable:

Activities of daily living (0-28) 12.1±8.0 13.9±7.2 16.4±6.0

Cognitive performance scale (0-6) 2.0±1.5 1.5±1.5 1.5±1.6

Admitted from hospital 71.6 81.5 87.3

Disease diagnosis

 Diabetes 33.4 32.8 31.9

 Other endocrine disease 15.2 23.5 17.7

 Cardiovascular disease 64.2 69.5 82.7

 Musculoskeletal disease 22.4 33.4 41.6

 Dementia 20.2 21.8 24.9

 Neurological disease (except dementia) 25.3 28.2 24.8

 Mental illness (except SMI) 37.1 47.4 32.7

 Pulmonary disease 26.8 27.2 21.2

 Sensory disease 5.7 6.7 10.6

 Other disease 44.5 52.3 56.6

Nursing home deficiency:

Total deficiencies 13.3±8.5 12.5±8.3 11.2±7.8

Total deficiencies minus state average 1.5±7.8 1.1±7.4 0.0±6.9

Healthcare deficiencies 8.6±6.6 8.2±6.4 7.2±5.9

Healthcare deficiencies minus state
average

1.0±6.1 0.8±5.8 0.0±5.3
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Characteristic
Patients with SMI

Other Patients (n=1,271,306)Schizophrenia* (n=23,767) Bipolar Disorder* (n=19,741)

% nursing homes with any deficiency at
G

23.9 22.5 20.7

level or higher

Nursing home covariate:

Ownership

 For-profit 82.7 77.4 69.0

 Non-profit 13.4 18.8 27.1

 Government 3.9 3.8 3.9

Hospital affiliation 3.7 5.3 8.2

Chain affiliation 55.7 59.8 56.8

Total number of beds 152.9±104.2 144.3±93.4 138.8±94.0

RN hours per resident day 0.5±0.4 0.6±0.5 0.7±0.6

LPN/LVN hours per resident day 0.8±0.4 0.8±0.4 0.9±0.4

CNA hours per resident day 2.2±0.6 2.3±0.6 2.4±0.6

*
P<0.01 for the comparison of each patient or nursing home characteristic to the group of other patients.

¶
 Linear arc distance between centroids of zip codes of patient primary residence and the admitting nursing home.

RN=registered nurse; LPN/LVN=licensed practical nurse/licensed vocational nurse; CNA=certified nursing assistant.
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Table 2

Serious mental illness and admissions to nursing homes with more deficiencies – OLS (ordinary least squares)
analyses

Total deficiencies Health-related deficiencies

β-coefficient (excess # of
deficiencies)

95% confidence interval β-coefficient (excess # of
deficiencies)

95% confidence interval

Model 1: Schizophrenia 1.57 1.48 – 1.65 0.93 0.87 – 1.00

 Bipolar disorder 0.98 0.89 – 1.07 0.71 0.65 – 0.78

Model 2: Schizophrenia 0.72 0.62 – 0.80 0.38 0.31 – 0.47

 Bipolar disorder 0.70 0.62 – 0.80 0.51 0.45 – 0.59

Model 3: Schizophrenia 0.70 0.60 – 0.79 0.41 0.34 – 0.49

 Bipolar disorder 0.64 0.55 – 0.74 0.47 0.40 – 0.54

Model 4: Schizophrenia 0.39 0.30 – 0.48 0.22 0.15 – 0.30

 Bipolar disorder 0.40 0.30 – 0.49 0.30 0.23 – 0.37

Note: the dependent variable of all (linear) regression models was the number of total (or health-related) deficiency citations of each nursing home
minus the average number of total (or health-related) deficiency citations issued by the state to all nursing homes in the state. Model 1 controlled
for county fixed effects only; model 2 controlled for county fixed effects and patient socio-demographic covariates; model 3 controlled for all
variables in model 2 plus clinical and diagnostic covariates; and model 4 controlled for all variables in model 3 plus nursing home covariates. All
variables were listed in Table 1.
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Table 5

Serious mental illness and admissions to nursing homes with more deficiencies – stratified analyses

Characteristic Excess # of total deficiencies Excess # of health-related deficiencies

Overall* Fully adjusted (95% CI)¶ Overall* Fully adjusted (95% CI)¶

Age<65

 Schizophrenia 0.75 0.05 (−0.30 – 0.40) 0.29 −0.02 (−0.32 – 0.28)

 Bipolar disorder 0.50 0.32 (0.08 – 0.55) 0.41 0.27 (0.08 – 0.47)

Age≥65

 Schizophrenia 1.51 0.54 (0.33 – 0.75) 1.01 0.38 (0.22 – 0.54)

 Bipolar disorder 0.76 0.46 (0.31 – 0.61) 0.55 0.32 (0.20 – 0.44)

Male

 Schizophrenia 1.43 0.14 (−0.18 – 0.47) 0.76 0.03 (−0.24 – 0.31)

 Bipolar disorder 1.01 0.42 (0.21 – 0.63) 0.74 0.32 (0.16 – 0.49)

Female

 Schizophrenia 1.60 0.49 (0.25 – 0.73) 1.03 0.35 (0.17 – 0.53)

 Bipolar disorder 0.98 0.45 (0.29 – 0.60) 0.71 0.33 (0.20 – 0.45)

White

 Schizophrenia 1.48 0.40 (0.18 – 0.62) 0.96 0.26 (0.09 – 0.44)

 Bipolar disorder 1.07 0.42 (0.27 – 0.56) 0.77 0.32 (0.20 – 0.43)

Non-white

 Schizophrenia 1.12 0.19 (−0.25 – 0.62) 0.54 0.06 (−0.27 – 0.39)

 Bipolar disorder 0.81 0.34 (−0.05 – 0.72) 0.53 0.23 (−0.07 – 0.53)

<high school graduation

 Schizophrenia 1.47 0.43 (0.15 – 0.72) 0.83 0.25 (0.04 – 0.47)

 Bipolar disorder 0.78 0.26 (−0.01 – 0.54) 0.52 0.16 (−0.06 – 0.38)

≥high school graduation

 Schizophrenia 1.57 0.30 (0.02 – 0.58) 0.95 0.19 (−0.03 – 0.42)

 Bipolar disorder 1.05 0.47 (0.32 – 0.62) 0.78 0.36 (0.24 – 0.48)

Medicaid eligible

 Schizophrenia 0.50 −0.02 (−0.39 – 0.35) 0.20 0.06 (−0.24 – 0.37)

 Bipolar disorder 0.61 0.26 (−0.03 – 0.55) 0.43 0.18 (−0.04 – 0.40)

Non-Medicaid eligible

 Schizophrenia 1.56 0.53 (0.27 – 0.79) 0.99 0.30 (0.08 – 0.52)

 Bipolar disorder 0.87 0.45 (0.30 – 0.60) 0.66 0.34 (0.22 – 0.46)

Married

 Schizophrenia 1.45 0.48 (0.13 – 0.83) 0.96 0.35 (0.07 – 0.63)

 Bipolar disorder 0.89 0.46 (0.25 – 0.67) 0.62 0.29 (0.12 – 0.45)

Not married

 Schizophrenia 1.50 0.31 (0.06 – 0.57) 0.88 0.19 (−0.01 – 0.39)

 Bipolar disorder 0.98 0.42 (0.25 – 0.58) 0.73 0.33 (0.20 – 0.46)

Admitted from hospital

 Schizophrenia 1.68 0.40 (0.15 – 0.65) 1.10 0.28 (0.08 – 0.47)
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Characteristic Excess # of total deficiencies Excess # of health-related deficiencies

Overall* Fully adjusted (95% CI)¶ Overall* Fully adjusted (95% CI)¶

 Bipolar disorder 0.91 0.40 (0.26 – 0.54) 0.66 0.28 (0.17 – 0.39)

Not admitted from hospital

 Schizophrenia 1.04 0.20 (−0.30 – 0.70) 0.41 0.04 (−0.39 – 0.47)

 Bipolar disorder 1.11 0.56 (0.20 – 0.92) 0.86 0.50 (0.18 – 0.82)

Urban residence

 Schizophrenia 1.69 0.37 (0.09 – 0.66) 1.06 0.22 (−0.01 – 0.45)

 Bipolar disorder 0.98 0.43 (0.27 – 0.58) 0.70 0.30 (0.17 – 0.42)

Rural residence

 Schizophrenia 0.87 0.22 (−0.10 – 0.54) 0.58 0.19 (−0.07 – 0.45)

 Bipolar disorder 0.70 0.45 (0.14 – 0.76) 0.62 0.45 (0.19 – 0.71)

For-profit nursing home

 Schizophrenia 2.34 1.11 (0.73 – 1.50) 1.68 0.90 (0.61 – 1.19)

 Bipolar disorder 0.93 0.49 (0.20 – 0.77) 0.71 0.39 (0.16 – 0.62)

Nonprofit or government nursing home

 Schizophrenia 1.09 0.15 (−0.13 – 0.44) 0.53 0.04 (−0.19 – 0.28)

 Bipolar disorder 0.83 0.41 (0.25 – 0.57) 0.58 0.30 (0.17 – 0.43)

# of beds <100

 Schizophrenia 1.50 0.30 (−0.13 – 0.74) 0.73 0.11 (−0.24 – 0.45)

 Bipolar disorder 0.94 0.39 (0.17 – 0.67) 0.66 0.31 (0.07 – 0.54)

# of beds≥100

 Schizophrenia 1.45 0.36 (0.07 – 0.66) 0.91 0.26 (0.02 – 0.49)

 Bipolar disorder 0.86 0.43 (0.26 – 0.59) 0.63 0.31 (0.17 – 0.44)

*
obtained from OLS (ordinary least squares) linear regression model that adjusted for county fixed effects only.

¶
 obtained from OLS (ordinary least squares) linear regression model that adjusted for county fixed effects, patient socio-demographic and

diagnostic characteristics, and nursing home covariates.
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