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ABSTRACT

Objective: Rehospitalization affects quality of

life and health system efficiency. Although this
outcome is a common quality indicator, there

are few applications for linking evaluation to risk
mitigation at the person level. This study examined
risk factors for rehospitalization to develop an
application for supporting care planning based

on the interRAI Mental Health (MH), a commonly
available assessment system.

Method: A retrospective analysis was performed
of 53,538 psychiatric inpatients assessed with the
interRAI MH in Ontario, Canada, between January
2010 and May 2014.The interRAI MH is a clinical
system for assessing demographic variables,
service utilization, functional status, and clinical
needs. Logistic regression models and survival
analysis were used to develop the Rehospitalization
Clinical Assessment Protocol by predicting 90-day
rehospitalization to any inpatient mental health
bed.

Results: Variables found to significantly predict
rehospitalization included 6 or more lifetime
hospitalizations (odds ratio [OR] = 1.40), positive
symptoms of psychosis (OR=1.23), a secondary
substance use disorder (OR=1.13), and being at risk
of harm to self (OR=1.11). Using these variables,
the Rehospitalization Clinical Assessment Protocol
was derived whereby those at level 2 (highest) were
74% more likely to be rehospitalized within 90 days
than those at level 0. By 1-year postdischarge, 30%
at level 2 and 18% at level 0 were rehospitalized.

Conclusions: The Rehospitalization Clinical
Assessment Protocol is an application supporting
care planning for targeting risk of rehospitalization
whenever a person is assessed with the interRAI
MH. Further exploration is needed to understand
how the use of this Clinical Assessment Protocol,
service processes, and health system structures
further mediate or moderate psychiatric
rehospitalization risk.
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Rehospitalization is a commonly assessed indicator of health system
performance! as it has a significant impact on persons with mental
health conditions** and on health system utilization.* However, the
validity of rehospitalization as an indicator of performance has been
questioned given the challenge in addressing risk at the person level.® Prior
hospitalizations are consistently the strongest predictors of future mental
health hospitalizations.*® This pattern may reflect a range of issues, including
the person’ illness severity, socioeconomic and health system supports for
illness management, and maintenance of community residency.®"!> For
instance, stability and social support in living situations,'®!” as well as
opportunities for meaningful social and leisure engagement,’ are associated
with decreased risk of psychiatric rehospitalization. While recognition of
prior hospitalizations may inform overall risk, the identification of specific
risk factors that are also amenable to intervention may have greater impact
for prevention.

The utility of decision support systems for addressing rehospitalization
risk relies on the availability of relevant clinical information.
Rehospitalization risk indices have been implemented to varying degrees
of accuracy in a number of health sectors.’®2° In mental health care,
such indices have been uncommon, largely due to the lack of commonly
available clinical assessment systems.? Clinical data may be advantageous
to administrative data for capturing a range of amenable factors for use in
care planning.!!

In several international jurisdictions, the interRAI Mental Health
(interRAI MH) assessment has been implemented. In Canada, the
Canadian Institute for Health Information (CIHI) oversees the collection
and management of the interRAI MH across several provinces.?! The
instrument assesses a wide range of demographic, clinical, and service
utilization variables and is designed to support care planning, outcomes
monitoring, case-mix identification, and quality measurement.”>"** The
care planning applications of the interRAI MH include Clinical Assessment
Protocols, specific decision support applications for informing care
planning with patients.?® The Clinical Assessment Protocols combine item
responses to identify potential problems or needs, such as education and
employment,?® trauma,”’ and risk of harm to others.?®

The purpose of this study is to develop a psychiatric Rehospitalization
Clinical Assessment Protocol for targeting care planning related to risk of
rehospitalization. First, this study examines predictors of rehospitalization
using data from a large sample of mental health inpatients in Ontario,
Canada. Second, predictors are examined in combination to develop
an algorithm to identify levels of risk, the Rehospitalization Clinical
Assessment Protocol levels. Third, time-to-event analyses are used to
examine the predictive validity of the Rehospitalization Clinical Assessment
Protocol levels. Given the broad use of rehospitalization as a performance
indicator and the international implementation of the interRAI MH,
the development of a psychiatric Rehospitalization Clinical Assessment
Protocol may be useful for linking care planning and quality improvement.
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B The Rehospitalization Clinical Assessment Protocol within
the interRAI Mental Health assessment system provides
a mechanism for identifying patients at high risk for
rehospitalization at the point of admission.

B Predisposition to rehospitalization may be mitigated
by care planning with the person to address potential
challenges upon discharge, including ongoing
crisis support, follow-up care, housing, community
engagement, and sources of income.

B Additional inquiry into care processes and system
factors is needed to further understand appropriate and
preventable hospitalizations.

METHOD

Sample

The retrospective sample of 53,538 patients was drawn
from interRAI MH data available from the CIHI Ontario
Mental Health Reporting System (http://www.cihi.ca/
CIHI-ext-portal/internet/EN/Home/home/cihi000001).
This system includes interRAI MH data collected from
every person admitted to an inpatient mental health bed
across all hospitals in Ontario, Canada. The data for this
study included all assessments between January 1, 2010, and
May 25, 2014. The index hospitalization was based on the
person’s first hospitalization in the database, as indicated by
the first paired admission and discharge assessment. Index
hospitalizations were excluded for discharges after February
25, 2014, to allow for exposure to 90-day rehospitalization.
Data were not included for patients with lengths of stay less
than 72 hours as they were not assessed with the complete
interRAI MH assessment. The Office of Research at the
University of Waterloo, Waterloo, Ontario, approved this
study protocol and, in conjunction with the authors, was
responsible for overseeing the ethical aspects of the project.

This study utilized an existing dataset that includes
anonymized data collected as part of regular clinical
practice in all inpatient psychiatry hospitals. Part of this
practice includes routine submission of these data to the
CIHI for reporting. The CIHI provides anonymized data
to researchers. As such, no informed consent process was
required between the researchers and those who were
assessed.

Assessment Instrument

The interRAI MH includes over 400 items measuring
health service utilization, clinical and functional status,
provisional psychiatric diagnostic categories, harm to self
and others, control interventions, substance use, social
relationships, and vocational factors.?? Clinical staff
overseeing the care of the person complete the interRAT MH
based on interview, observation, and discussion with other
informants including members of the care team and family.
In Ontario, the interRAI MH is completed at admission and
after 90 days in hospital and/or at discharge. The interRAI
MH is licensed by interRAI free of charge to the Ontario
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Ministry of Health and Long-Term Care for use among all
hospitals providing inpatient mental health services. Further
information about copyright and licensing can be found at
www.interrai.org.

In interrater reliability studies, the average agreement was
83% for all interRAI MH items, and the average weighted x
for all interRAI MH items was 0.70.23 Less than 15% of
items on the interRAI MH had k values below 0.60, and only
3 items had k values below 0.4. Average k values for selected
variables include 0.78 for mental health service history, 0.66
for self-injury, 0.86 for physically abusive behavior, and 0.67
for instrumental activities of daily living.?’ All variables
examined in this study were drawn from the interRAI MH.

Independent Variables

Demographic variables that were included were gender,
age, marital status, education, employment, living alone
or with others, being homeless, having a partner/spouse,
and having a confidant. Admission status variables that
were included were patient type (coded as: acute, long-stay,
geriatric), involuntary admission, reason for admission, and
insight into mental health (assessed as none, limited, or full).
Provisional diagnosis was based on Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV)
categories that were assigned by the attending psychiatrist.
Each diagnostic category was coded as the first, second, or
third most important diagnosis. The presence of a secondary
mental health diagnosis was assigned for the presence of any
2 assigned diagnostic categories. A secondary substance use
diagnosis was defined as the presence of a substance use
disorder assigned as secondary in combination with any
other DSM-IV diagnosis.

Prior mental health service utilization was assessed using
2 items: the number of hospitalizations from the prior 2
years (coded as 0=none, 1=1or 2, or 2=3 or more) and the
number of lifetime hospitalizations (0 =none, 1 =1t03,2=4
to 5,and 3=6 or more). In Ontario, the interRAI MH coding
of prior hospitalizations has been found to be 95% accurate
compared to administrative discharge abstract data.’!

Several summary scales are embedded in the interRAI
MH that assess clinical characteristics. The Depression
Severity Index summarizes 5 items into a scale ranging from
0 to 15, with higher scores indicating a higher number and
frequency of depressive symptoms observed in the prior 3
days. The Depression Severity Index has demonstrated good
internal consistency with a Cronbach a=0.77, and scores
greater than 3 are significantly related to the presence of a
mood disorder.?* The Positive Symptom Scale summarizes
the frequency of items assessing hallucinations, command
hallucinations, delusions, and abnormal thoughts observed
in the 3 days prior to assessment into a scale ranging from
0 to 12. The Cronbach a for the Positive Symptom Scale for
this study sample was 0.77, demonstrating good internal
consistency. The Cognitive Performance Scale incorporates
items such as short-term memory and cognitive skills for
daily decision-making into a scale ranging from 0 (cognitively
intact) to 6 (very severe impairment); the Cognitive

Prim'Care Companion CNS Disord
2015;17(4):doi:10.4088/PCC.15m01784


http://www.cihi.ca/CIHI-ext-portal/internet/EN/Home/home/cihi000001
http://www.cihi.ca/CIHI-ext-portal/internet/EN/Home/home/cihi000001
http://www.interrai.org

Performance Scale has been found to correlate strongly with
other common measures of cognition in a mental health
sample.’> The Activities of Daily Living Hierarchy Scale
combines items measuring hygiene, mobility, toilet use, and
eating into a scale ranging from 0 to 6, with higher scores
indicating greater dependence in functioning.*®

The Risk of Harm to Others, Self-Care Index, and Severity
of Self-Harm scales were developed as indicators of risk to
patient safety.”> These scales are predictive algorithms based
on decision trees that use interRAI MH items to predict staff
ratings of risk in these areas as well as future patient safety
events. For example, the Risk of Harm to Others scale is
scored based on the presence of current or past history of
violence in combination with other behaviors, cognitions,
and mental state indicators. The Risk of Harm to Others scale
has been found to predict inpatient incidents of violence in
a psychiatric hospital.?® The Severity of Self-Harm scale is
scored using items on the presence of current or past history
of self-harm and suicide attempt in combination with the
presence of symptoms and family concern about risk. The
scales range from scores of 0, indicating minimal risk, to 6,
for very high/imminent risk.

Dependent Variable

The primary outcome was rehospitalization within 90
days of index discharge. In this study, rehospitalization refers
to an admission to any designated inpatient mental health
bed in Ontario. This is preferable to using only within-
hospital readmissions, an approach that has been found to
underestimate rehospitalization by 30%.>* The number of
days between the date of index discharge and the date of next
admission was calculated to assign outcome. Patients who
were transferred to another psychiatric hospital within 15
days of the index hospitalization (n = 182) were not identified
as being rehospitalized. A continuous variable of the total
number of days between discharge and rehospitalization was
also defined, as was a dichotomous variable indicating the
presence of any rehospitalization, regardless of timeframe.

The 90-day outcome was chosen as the primary
outcome to understand risk factors over a medium term.
While 30-day rehospitalization is a common outcome'
it may not adequately reflect a system’s ability to respond
to the needs of those at highest risk. Instead, 90-day risk
may identify opportunities to plan for more stable supports
to prevent rehospitalization across care transitions. The
90-day timeframe has been used in non-mental health fields
focused on rehabilitation, such as cardiac care®; as recovery
and rehabilitation are a primary focus of mental health care,
reducing risk of 90-day rehospitalization should be the goal
of a well-designed health system.

Analytic Approach

The development of the Rehospitalization Clinical
Assessment Protocol was based on the premise that risk
identification for care planning should utilize characteristics
of the person at admission, rather than service or process
variables. While process factors, such as discharges against
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medical advice, may be related to risk of rehospitalization,
such factors cannot be used in care planning at admission.
The goal of our analysis was to identify clinical characteristics
to allow the care planning process to begin early in a person’s
admission.

Univariate analyses were used to describe the variability
in rehospitalization using the median, first quartile (Q1),
and third quartile (Q3) days to rehospitalization. Chi-
square analyses were used to examine differences in rates
of rehospitalization among categorical variables. The mean,
standard deviation (SD), and 95% confidence intervals (CI)
were calculated for all summary scales to describe average
severity and distribution of clinical characteristics among
those rehospitalized. Odds ratios and 95% Cls were calculated
using bivariate logistic regression to examine relationships
between these scales and rehospitalization. Similar to analysis
in prior research,!! 3 forms of multivariate logistic regression
models were evaluated: a basic administrative model testing
the number of prior hospitalizations as the only predictor
variables, an intermediate model that examined the addition
of DSM-IV diagnostic categories, and a full clinical model
that added sociodemographic and clinical characteristics.
Preference was given in the final model selection to variables
that could be amenable to intervention rather than static
variables. Different combinations of remaining independent
variables were examined to rule out order-of-entry, deletion
effects, and colinearity.’® The c-statistic was used to examine
the discriminatory power of the model such that a c-statistic
below 0.7 is considered to have low range of accuracy.’’
Confidence intervals for the c-statistics were calculated to
compare the accuracy of the models.*®

A 3-]evel Rehospitalization Clinical Assessment Protocol
was developed based on variables identified by the final
logistic model. Conceptual categories of risk, similar to a
decision tree, were created by assigning cases first on the
variable with the strongest effect followed by other variables
predictive of rehospitalization. Combining variables into
risk levels was done to support ease of interpretation in
clinical decision-making. A second logistic regression model
was then developed to assess the predictive validity of the
Rehospitalization Clinical Assessment Protocol. Kaplan-
Meier survival analysis was used to examine the proportion
of patients at each level of the Rehospitalization Clinical
Assessment Protocol over time, censoring at 1-year after
index discharge.

RESULTS

The majority of the sample were designated as acute
(79.9%), 15% were long-stay (length of stay expected
to be >30 days), and 5.9% were in designated geriatric
programs. The rate of 90-day rehospitalization was 10.7%
(n=5,730), while 29.9% (n=16,034) were rehospitalized
at any point following index discharge. Among those
rehospitalized within 90 days, the median number of days
to rehospitalization was 28 (Q1 =12, Q3 =53). Among those
who were rehospitalized at any point, the median number
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Table 1. Descriptive Statistics, Rates of Rehospitalization, and x? Statistics
for Differences in Rehospitalization Rates Among Demographic, Service

Utilization, and Diagnostic Variables

Total Sample Rate of Rehospitalization
Variable % n % n x?Value  PValue
Demographics
Age,y
18-24 178 9505 127 1,225 86.87 <.0001
25-44 322 17,232 111 1916
45-64 338 18061 105 1,911
65+ 162 8,651 124 748
Sex
Female 504 26971 109 2933 0.15 .93
Male 49.6 26,554 108 2,879
Highest level of education
None 1.4 744 10.2 76 16.2 .003
Elementary or secondary 46.7 24990 113 2814
Postsecondary 343 18383 104 1,908
Graduate 3.8 2038 9.1 186
Unknown 138 7383 112 829
Employment status
Employed 30.1 16,136 9.6 1,541 40.8 <.0001
Unemployed/not able to work 69.9 37,402 114 47272
Reports having no confidant
Yes 140 7520 117 882 6.9 .009
No 86.0 46,018 10.7 4931
Has a partner/spouse
Yes 336 17,987 96 1,733 41.86 <.0001
No 664 35551 115 4,080
Homeless
Yes 2.0 1,049 143 150 13.1 .0003
No 980 52489 108 5,663
Living arrangement
Alone 28.1 15016 113 1,699 8.17 .0042
With others® 719 38522 105 4,031
Prior psychiatric admissions
Last 2 years
None 82.2 44,001 103 4545 925 <.0001
1or2 152 8135 127 1,032
3 or more 2.6 1,402 16.8 236
Lifetime
None 60.2 32242 96 3,103 1546 <.0001
1to2 304 16,296 121 1,975
3to5 50 269 143 386
6 or more 43 2,304 15.1 349
Diagnostic variables
DSM-1V Diagnostic categories
Mood 432 23113 117 2,705 30.0 <.0001
Schizophrenia, other psychosis 220 11,791  13.1 1,545 78.8 <.0001
Delirium, dementia, cognitive 6.7 3,583 8.1 290 30.3 <.0001
Anxiety 4.3 2,297 106 243 0.19 .66
Personality 13 694 127 88 24 12
Substance use 158 8,456 6.9 588 158 <.0001
Secondary mental health diagnosis
Yes 40.1 21,423 112 2411 58 .01
No 599 32,115 106 3,402
Secondary substance use diagnosis
Yes 106 5698 127 726 17.5 <.0001
No 894 47,840 105 5,004
Clinical status
Involuntary admission
Yes 177 9464 122 1,157 222 <.0001
No 823 44,074 106 4,656
Reason for admission
Threat or danger to self
Yes 47.8 25568 123 3,153  109.9 <.0001
No 52.2 27,970 9.5 2,660
Threat or danger to others
Yes 160 8582 116 998 6.28 012
No 84.0 44956 10.7 4815
Insight into mental health
Full 220 11,754 9.8 1,157 20.6 <.0001
Limited 578 30960 109 3,390
None 202 10,824 11.7 1,266

aPerson lived with spouse, partner, children, persons other than spouse or children, or group

setting with nonrelatives.
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of days to rehospitalization was 108 (Q1 =21,
Q3=333).

Table 1 shows the distribution of
sample characteristics, as well as rates of
rehospitalization. Significant bivariate
differences in the rate of rehospitalization
were identified for all variables except gender;
having no confidant; having an anxiety
disorder, personality disorder, or secondary
DSM-1V diagnosis (excluding substance use
disorders); or those admitted due to a threat
or danger to others. The majority of the
sample was between ages 24 and 65 years,
while rates of rehospitalization were higher for
18- to 24-year-old patients or those aged 65+
years. The highest rate of rehospitalization
was 16.8% among patients with 3 or more
admissions in the prior 2 years. Rates ranged
from 11.3% to 14.3% among those who were
homeless or live alone, involuntarily admitted,
admitted due to a threat or danger to self, or
assessed to have no insight into their mental
health condition. Patients with schizophrenia
or other psychoses or secondary substance
use disorders had the highest rates of
rehospitalization among diagnoses.

Table 2 lists the clinical summary scale
scores from the index admission assessment
among those who were and were not
rehospitalized, as well as bivariate odds ratios
for the likelihood of rehospitalization for each
scale. The sample showed a high degree of
depressive symptoms (average Depression
Severity Index scores greater than 4).
Comparing the overlap of Cls, similar average
scores on the Depression Severity Index, Pain,
Cognitive Performance Scale, and Activities
of Daily Living Hierarchy measures were
found between those who were and were not
rehospitalized. Bivariate odds ratios indicated
a significant relationship between having
higher scores on the Positive Symptom Scale,
Severity of Self-Harm scale, Risk of Harm
to Others scale, or Self-Care Index and a
likelihood of being rehospitalized within 90
days.

Table 3 shows logistic regression results
for predicting rehospitalization. The first
bivariate model found that prior psychiatric
admissions were strongly associated with
rehospitalization but provided limited
discriminatory power (c=0.55). Holding prior
hospitalizations constant in model 2, mood
disorders, schizophrenia or other psychoses,
personality disorders, and secondary
substance use disorders increased the risk of
rehospitalization, while dementia or other
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Table 2. Descriptive Statistics for interRAI Mental Health
Summary Scales Among Patients Who Were and Were Not
Rehospitalized as Well as Bivariate Odds Ratios Describing
the Odds of Being Rehospitalized as Scores Increase on Each

Summary Scale

90-Day Bivariate

No Rehospitalization Rehospitalization Odds Ratio
Scale  Mean SD 95%Cl Mean SD 95%Cl OR  PValue
DSI 4.1 3.7 4.0-4.1 42 3.8 4.1-43 1.01 .046
CPS 07 12 07-07 07 12 07-07 1.02 .106
PSS 1.9 28 1.8-19 23 3.0 23-24 1.05 <.0001
ADLH 04 1.0 03-04 03 09 03-03 098 092
Pain 04 0.8 04-04 04 0.8 04-04 096 .036
RHO 16 1.7 16-17 18 1.8 1.8-19 1.06 <.0001
SoS 25 1.9 25-25 2.7 1.9 27-28 1.06 <.0001
SCl 1.8 20 18-1.8 20 1.8 19-20 1.07 <.0001

Abbreviations: ADLH = Activities of Daily Living Hierarchy, Cl=confidence
interval, CPS =Cognitive Performance Scale, DSI=Depression Severity
Index, OR=odds ratio, Pain=Pain scale, PSS =Positive Symptom Scale,
RHO =Risk of Harm to Others, SCl=Self-Care Index, SoS = Severity of

Self-Harm.

Table 3. Multivariate Logistic Regression Results Predicting Rehospitalization Among Administrative,
Diagnostic, Demographic, and Clinical Characteristics

Model 1
[C-Statistic=0.55;
95% Cl, 0.53-0.55]

[C-Statistic=0.58;
95% Cl, 0.57-0.59]

Model 2 Model 3
[C-Statistic=0.58;

95% Cl, 0.57-0.59]

Model 4
[C-Statistic=0.58;
95% Cl, 0.57-0.59]

OR 95% Cl OR 95% Cl OR 95% Cl OR 95% Cl
Prior hospitalizations
Prior 2 years
None (reference)
1-2 1.05 0.96-1.15 1.10  1.00-1.20 1.10 1.00-1.20 1.09 1.00-1.18
3 or more 129  1.10-152 138 1.16-163 138 1.17-1.63 136  1.16-1.61
Lifetime
None (reference)
1-3 1.26 1.17-1.35 119  1.11-1.28 1.19 1.11-1.28 1.22 1.14-1.31
4-5 145 1.28-165 130 1.14-147 128 1.13-146 133 1.17-1.51
6 or more 1.53 1.34-1.75 136  1.18-1.55 1.34 1.17-1.54 1.40 1.22-1.60
Diagnoses
Mood disorder 121 1.12-1.30 129  1.20-1.38
Schizophrenia 136  1.25-145 133 1.22-1.44
Dementia/other cognitive 0.75  0.66-0.84
Personality disorder 115 1.04-1.27
Primary substance use disorder 063 0.57-069 069 0.63-0.77 0.61  0.56-0.68
Secondary substance use disorder 111 1.02-1.21 113 1.03-1.22 113 1.04-1.23
Clinical status
Unemployed 1.08  1.01-1.15 1.07 1.00-1.14
PSS =0 (reference)
PSS=1-2 1.02-1.20 114 1.06-1.23
PSS=3+ 1.08-1.27 1.23 1.14-1.32
SoS=0
SoS=1+ 1.12 1.04-1.21 1.11 1.03-1.20

Abbreviations: Cl=confidence interval, OR = odds ratio, PSS = Positive Symptom Scale, SoS = Severity of Self-Harm scale.

cognitive disorders and primary substance use disorders
decreased the risk. Patients with a primary substance use
disorder were 37% less likely to be rehospitalized, while the
risk increased by 36% among persons with schizophrenia
and 11% among patients with a secondary substance use
diagnosis. When comparing the c-statistics, the strength
of model 2 remained modest but improved upon model 1.
The addition of demographic and clinical characteristics
in model 3 did not increase model strength; holding prior
hospitalizations and diagnoses constant, greater odds of
rehospitalization were found for being unemployed, having
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higher scores, and having higher Severity of Self-Harm
scale scores. When diagnoses were excluded in model
4, the effect of prior hospitalizations, Positive Symptom
Scale scores, and Severity of Self-Harm scale scores were
magnified, but the model strength did not change. Patients
with 6 or more lifetime hospitalizations had the greatest risk
of rehospitalization with odds 40% higher than those with
no prior admissions. Patients with Positive Symptom Scale
scores of 3 or more were 23% more likely to be rehospitalized
compared to those with Positive Symptom Scale scores of
less than 3. Patients with a Severity of Self-Harm scale score
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Figure 1. Decision Logic for Assignment to Rehospitalization?

Clinical Characteristics
include any of the following:
« Unemployed

- Secondary Substance Use Disorder

« Positive Symptom Scale > 2
- Severity of Self-Harm Scale > 0

Prior
Hospitalizations

}

1or2in prior 3 or more in prior
None 2yearsor1to5 2 years or 6 or
over lifetime more lifetime
Clinical Clinical Clinical
Characteristics Characteristics Characteristics

No Yes

No Yes

\4

\4

Rehospitalization CAP:
Level 0

Rehospitalization CAP:
Level 1

Rehospitalization CAP:
Level 2

n=33,269 (62.1%)
Rehospitalization = 9.4%
Odds Ratio = reference

n=17,204 (32.1%)
Rehospitalization = 12.3%
Odds Ratio = 1.35 (1.27 to 1.43)

n = 3,065(5.7%)
Rehospitalization = 15.4%
Odds Ratio = 1.74 (1.57 to 1.94)

aCAP levels including number of patients assigned, rates of rehospitalization, and odds ratios
derived from bivariate logistic regression predicting the likelihood of rehospitalization by level of

the Rehospitalization CAP.
Abbreviation: CAP =Clinical Assessment Protocol.

Figure 2. Survival Curves for Each Level of the
Rehospitalization Clinical Assessment Protocol Predicting
1-Year Rehospitalization to Inpatient Mental Health Care
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Time (d) Between Index Discharge and Next Admission

Abbreviation: CAP =Clinical Assessment Protocol.

greater than 0 were 11% more likely to be rehospitalized.
Model 4 was retained for further analysis given the lack of
difference in model fit with model 3 and utility of including
clinical characteristics rather than diagnoses for informing
care planning.

Figure 1 illustrates the assignment of risk levels to
the Rehospitalization Clinical Assessment Protocol.
Given the strength of the effect of prior hospitalizations,
assignment began with a split on the number of psychiatric
hospitalizations. The presence of any 1 of the clinical
characteristics then determined assignment to levels 1 and

e6 [E PRIMARYCARECOMPANION.COM

2. Rehospitalization rates increased in a linear direction,
from 9.4% for level 0 to 15.4% for level 2. Similarly, the odds
of rehospitalization increased by 35% between Clinical
Assessment Protocol levels 0 and 1 and were 39% higher
between levels 1 and 2.

Figure 2 shows the survival distribution function for the
Rehospitalization Clinical Assessment Protocol levels across
the number of days to rehospitalization within 1 year. The
differentiation between the 3 Clinical Assessment Protocol
levels increased as the number of days to rehospitalization
increased. For instance, at 30 days, about 9% of those at level
2 compared to about 5% at level 0 were rehospitalized. This
difference increased to 14% and 11% at 90 days, 22% and
14% at 180 days, and 30% and 18% by 365 days.

DISCUSSION

This study examined risk of psychiatric rehospitalization
using a number of utilization, demographic, and clinical
admission characteristics of a large inpatient mental health
care sample. Prior hospitalizations, greater severity in several
clinical conditions, presence of a secondary substance use
diagnosis, and being unemployed predicted rehospitalization
within 90 days. Using these variables, we were able to develop
a risk indicator, the Rehospitalization Clinical Assessment
Protocol, which increasingly differentiates risk across 3 levels
over time following discharge.

Our findings expand upon previous literature examining
rehospitalization. Consistent with previous studies,
prior hospitalizations were identified as the strongest
predictor of rehospitalization. This study also identified
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sociodemographic and clinical factors at admission that
predict rehospitalization. Some studies have shown little
added effect of clinical factors after considering prior
hospitalizations'? while others have found characteristics
such as symptom severity and chronicity to be predictive of
rehospitalization.®"12 The variation in findings may be due
to the way in which rehospitalization is defined (eg, time-to-
event vs static definitions) and the availability of person-level
data. The severity of positive symptoms or presence of self-
harming behavior are indicative of severe conditions that,
when combined with prior hospitalizations, reveal persistent
symptomatology. The effect of unemployment may indicate
a lack of engagement in meaningful activity that could
be related to this persistent symptomatology or a lack of
opportunities within community settings. Recognizing
that full employment may not be possible for those with
severe and persistent conditions, supported employment
may represent a cost-effective®® opportunity to increase
community engagement, provide financial means, and
promote recovery.

The effect of substance use disorders and rehospitalization
was particularly interesting. Although other diagnoses were
excluded, we included primary and secondary substance
use disorders as no indicators of addiction severity were
available in the data. The impact of the relapsing nature of
substance use disorders on repeat hospitalizations has been
documented.*® However, our findings suggest that patients
with a primary substance use disorder are about 40% less
likely to be rehospitalized while the presence of a secondary
substance use diagnosis increased risk. Further inquiry is
needed to understand these differences. An ad hoc analysis
revealed about 47% (n=3,935) of patients with a primary
substance use diagnosis in our sample had no secondary
DSM-1V diagnosis. It may be that these patients are primarily
engaged in inpatient substance use programs within
specialized mental health hospitals, are higher functioning,
and have more supports available upon discharge. Given
that factors such as positive symptoms and self-harm
behavior were held constant, our model suggests that the
additional presence of substance use further increases
risk of rehospitalization. These findings may illustrate the
importance of integrating substance use care within mental
health care planning at all levels of care.

The discriminatory strength of models predicting
rehospitalization was modest and may be related to the
contextual nature of hospitalizations. While the purpose
of this study was not to identify all factors predictive of
rehospitalization, the limited strength was surprising given
the number of variables examined and large sample size.
Variable estimates of discrimination have been previously
identified in mental health care*' and non-mental health
populations.*? It may be that clinical context predisposes
risk of rehospitalization while factors at the provider,
community, health system, and societal levels mediate or
moderate risk. At the provider level, factors such as length
of stay, service design and delivery, leaving against medical
advice, and discharge disposition may all contribute to risk

Prim Care Companion CNS Disord
2015;17(4):doi:10.4088/PCC.15m01784

Rehospitalization Clinical Assessment Protocol

of further hospitalization, particularly among patients at
heightened risk. Further research could explore the quality
of care received by those triggering the Clinical Assessment
Protocol to identify whether a relationship exists between
risk, quality, and subsequent rehospitalization. This research
could make use of existing quality indicators, including those
based on the interRAT MH.**

Health system factors may also influence patterns of
rehospitalization. Rehospitalization may relate to the
availability and coordination of transitional support
programs,*? psychiatrists in the community,** and a variety
of community-based interventions.****® Jurisdictional
differences in financing and coordination of mental health
services may also influence patterns of rehospitalization.
In Ontario, most psychiatric hospitalizations are publically
funded wherein the majority of admissions are for
acute services (eg, crisis intervention and stabilization).
Community-based programming, such as case management,
for those with severe and persistent conditions is publically
funded but subject to availability. The effectiveness of
acute hospitalizations in combination with the availability
and engagement of community services may additionally
account for rehospitalizations. While programs such as
Assertive Community Treatment may be cost-effective
compared to hospitalization,* enrollment capitations or
regional variations in the availability of these services
may limit their effectiveness in reducing hospitalizations.
Further research exploring nested relationships between
health system structures and processes, community
characteristics, and person-level factors could lead to a
greater understanding of preventable hospitalizations as well
as surveillance mechanisms to support public mental health
decision-making and system improvement.

This study utilized clinical and administrative factors
to predict rehospitalization, a strength in comparison
to indices using only administrative data.'! However,
this study is limited in that it included clinical data from
designated inpatient mental health services and not from
other acute health settings or those staying in hospital less
than 72 hours. Complete clinical data were not available for
these settings most likely leading to underestimated rates
of rehospitalization in this study. As well, deaths occurring
postdischarge could not be adjusted in the estimated rates
of rehospitalization. Additionally, other administrative
data that may have increased the strength of our models,
such as specific medical diagnoses, contact with specific
community services, or resource utilization indicators
such as adjusted diagnostic groups, were not available.
These variables were not available in the data used for
this study. Finally, rehospitalization could not be defined
as predictable or unnecessary, although efforts were made
to reduce confounding by excluding transfers between
psychiatric hospitals in assigning rehospitalization. The
topic of unnecessary hospitalizations requires further
inquiry. While hospitalization due to extreme crisis may be
a necessary modality, it may be reasonable to expect systems
to prevent such crises following a recent discharge. Although
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the process of defining unnecessary hospitalization is highly
complex, such definitions may improve the accuracy of
health system indicators and targeted quality improvement

initiatives.

CONCLUSION

Rehospitalization affects the quality of life of persons with
mental health and addiction needs as well as the efficiency
of the health system. While ongoing hospitalizations may
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