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Background: Inpatient psychiatry is a critical service in a community-based care
system for persons with serious mental illness (SMI). Currently, there are few
generally accepted or widely used outcomes to assess the effectiveness of
inpatient treatment.

Method: Following a Donabedian Model of Health Care Quality, we utilized eight
scales from the RAI Mental Health assessment to derive a clinician-scored
outcome measure consisting of 4 domains (Psychosis, Depression,
Impairment, and Aggression). We combined subscales measuring these
domains into a Composite Measure. We used this measure to assess the entire
population (N=719) of our large specialized mental health hospital at the
beginning (T1) and end (T2) of three months in the hospital (or admission to
discharge in shorter stays). We evaluated the content validity of the measure by
comparing items and scales with a list of putative contributors to hospital
admission (symptoms and complications). To evaluate concurrent validity, we
compared mean scores among hospital units with varying lengths of stay and
clinical complexity (acute versus chronic versus complex chronic). We used ROC
analysis to evaluate the CIIMHS's ability to predict discharge from the hospital. To
evaluate construct validity, we examined the measure’s responsiveness to
changes among patients after treatment in the hospital.

Results: We found strong evidence for all four kinds of validity.

Conclusions: The composite measure represents a valid measure of inpatient
mental health status and will serve as a valuable measure of the quality of care for
inpatient psychiatry.
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Introduction

A Serious Mental Illness (SMI) interferes with a person’s life
and ability to function (1). SMIs include but are not limited to
Major Depression, Schizophrenia, Schizo-affective Disorder, and
Bipolar Disorder. Persons with SMI face severe threats to their
health, well-being, and autonomy. Beyond their symptoms,
including depressed mood, hallucinations, delusions, and mania,
they may face additional complications in varying degrees of
severity across various SMIs that add substantially to the disease
burden. Specifically, there are five notable complications. Persons
with SMI can become isolated (2), both because their symptoms and
behavior repel others but also due to their waning capacity for
meaningful social interaction (3). Social isolation reduces the
likelihood of support in the community and aggravates mental
illness (3-5), creating a harmful feedback loop. They become
impaired, losing their ability to function in society, including
deficits in self-care (6). Persons with SMI are at higher risk for
suicide and other forms of self-harm (7, 8). Persons with SMI may
engage in aggression/violence (9, 10). As much as 50% of persons
with SMI have a co-morbid Substance Use Disorder (SUD) (11),
and SUDs are both a mental disorder and a complication of SMI.

Depending on life circumstances, the eventual outcomes of SMI
can be devastating for some individuals. Isolation and impairment
can lead to loss of employment and income (12), leading to poverty,
poor diet (13), and homelessness (14, 15). Their physical health can
be affected (16, 17), and poor physical health aggravates mental
illness (18), creating a second vicious circle. Aggression/violence
often leads to criminal charges and detention in the correctional
(19) or forensic mental health systems (20, 21). The result can be
physical, psychological, and social deterioration, including
shortened life expectancy (22, 23).

The disease process is punctuated by crises when symptoms are
most severe, and the risk for harm is greatest. Often, mental health
crises are precipitated by intoxication by alcohol or some other
psychoactive substance (24). Deterioration, risk of injury, and harm
to others impose an obligation on society to prevent these outcomes.
Crises often lead to hospitalization to minimize or prevent harm or
further deterioration. Historical developments such as
deinstitutionalization (25), the widespread acceptance of the
recovery model (26), and the development of more comprehensive
community services have left inpatient psychiatry with a diminished
but critical role in the continuum of psychiatric care: amelioration of
symptoms and complications and rapid return to the community.

In this environment, the quality of mental health care provided in
hospitals, both in effectiveness and efficiency, becomes of critical
importance and widespread interest. Current discussions of
healthcare quality have evolved from Donabedian’s conceptual
framework (27-29), which considers quality of care proportional to
the improvement in health status brought about by medical
intervention. Donabedian’s framework defined “health status” as a
metric that quantifies the patient’s overall level of health at a particular
point in time. When the practitioner assesses the patient’s health status
before and after the provision of care, the magnitude of the positive
difference is an outcome reflecting the quality of care.
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Donabedian’s model conceived of quality of care as involving
three elements. Structure included the physical infrastructure,
materials, and human resources required to provide care. Process
was the work of medical professionals providing care. Hospital
quality improvement programs have easily identified structures and
processes, incorporating them into their balanced scorecards.
However, hospitals can improve the third element, implementing
meaningful Outcomes. Given the importance of outcomes to
establishing inpatient mental health care quality, it is surprising
how few measures have been made available. The Health of the
Nation Outcome Scales (HoNOS) (30, 31) is a clinician-rated
measure for use with adults in contact with mental health
services. It contains 22 items assessing behavior, impairment,
symptoms, and social functioning. Each item is scored on a 5-
point scale from zero (no problem) to 5 (severe problem). It is used
in the UK, Australia, New Zealand, and many parts of Europe. Its
use in North America has been limited.

The present work explores the development of a new outcome
measure based on the Resident Assessment Instrument-Mental
Health (RAI-MH) (32). interRAI (33) is a not-for-profit
international network that develops and implements assessment
methods to support improved quality of care among vulnerable
persons with complex needs in health and social service settings.
The Resident Assessment Instrument-Mental Health (RAI-MH)
(32), comprised of 460 items, was developed for inpatient mental
health services, including acute, forensic, long-stay, and geriatric
psychiatry. It was created through a systematic multi-step process
including literature reviews, consultations with clinicians and
experts, inclusion of items from other interRAI instruments,
expert working group sessions, surveys of front-line staff,
debriefing sessions after reliability testing, focus groups, and
nursing retreats. As a result, the RAI-MH has 19 content areas
assessing mental and physical health, status, functioning, cognitive
performance, substance use, support systems, and relationships, as
well as health service use. In 2005, the Government of Ontario
mandated the RAI-MH for use in all government-funded inpatient
psychiatric services in Ontario. Since 2005, according to protocol,
the RAI-MH has been administered to psychiatric inpatients in
Ontario on admission, discharge, and every three months for long-
stay patients or whenever there was a significant change in clinical
status. As of 2020, over 1.4 million assessments have been
completed on over 320,000 unique individuals in Canada (34).
Though designed for use in Inpatient Psychiatry, interRAI has
adapted the RAI-MH for use in other mental health care settings,
including Community Mental Health (interRAI CMH) (35),
Emergency Psychiatry (interRAI-ESP) (36), and Child and Youth
Mental Health (interRAI ChYMH) (37). interRAI refers to these
instruments as “integrated” because they share a common language,
conceptual basis, clinical emphasis, collection method, core
elements, and care planning protocols. The RAI-MH has been
updated and improved, and the new instrument is called the
interRAI-MH (38). For the current study, we used the RAI-MH,
but the revised and improved instrument contains all the elements
that we used for our research. In this paper, we use the terms RAI-
MH and interRAI-MH interchangeably.
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To examine the feasibility of developing mental health quality
indicators (MHQIs) based on the RAI-MH, Perlman and colleagues
(39) performed retrospective analyses on two large data sets from
over 70 facilities in Ontario. They derived potential MHQIs by
examining the empirical improvement patterns in the severity of
depressive symptoms (DSI) and cognitive performance (CPS) levels
across facilities. While mean scores on these scales showed
substantial variation among facilities, these authors concluded
that deriving MHQIs using data from the RAI-MH is a feasible
approach to assessing the quality of care. Tolonen and colleagues
(40) used a multidimensional model of mental illness and various
scales from the interRAI-CMH to evaluate outcomes for
participants in a residential psychiatric rehabilitation program.
They scored the scales before and after a 29-month (median)
duration of treatment. Depression, mania, and positive and
negative symptoms of psychosis showed significant pre-post
improvement. The performance of daily activities and risks for
self-harm and harm to others improved from before to
after rehabilitation.

The Donabedian model represents a person’s multidimensional
health status as a two-dimensional matrix. The vertical dimension
quantifies the level of function or performance (health status). The
horizontal dimension represents various functional areas
(symptoms, impairment, isolation, risk to self, and danger to the
public) that contribute to health status. Donabedian suggested that
an average status across the different functional areas could
represent an individual’s overall health status. We will refer to
these functional areas as “components” of mental health status and
their combination as the Composite Index of Inpatient Mental
Health Status (CIIMHS).

Methods
Participants

The data analyses reported here used a sample (N=719) that
includes all patients in hospital care at a large tertiary care facility
during one fiscal year. Their average age was 43 years. Nearly three-
quarters were male (73%). Most were never married (69%); 14%
were married or had a live-in partner at the time of their admission
to the hospital, and 17% were widowed, separated, or divorced.
Almost all were English-speaking (99%). Even though more than
half (54%) had graduated from high school, and 22% had some
post-secondary education, only 8% were employed, and 13% had no
income. All others were on a pension, social assistance, or disability.

The research described in this manuscript was subject to
Waypoint’s Research Ethics Board Approval of an application
entitled “The Development of Clinical Outcome Measures based
on the interRAI-MH among clinical programs at Waypoint Centre
for Mental Health Care Certificate # CRRA#12.03.01.
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Setting

Waypoint Centre for Mental Health Care is a large psychiatric
hospital and forensic mental health research facility in
Penetanguishene, Ontario, Canada. The hospital is one of four
specialty mental health care facilities in Ontario. It provides
extensive acute and longer-term psychiatric inpatient and
outpatient services to the surrounding region and has Ontario’s
only high-secure forensic mental health program.

Table 1 presents salient information regarding Waypoint’s ten
inpatient programs, including patients’ legal status (whether
patients are voluntary, civilly committed, or forensic), length of
stay, clinical complexity, bed count, level of security, whether the
program admits female patients and the number of patients who
received care in the program during the fiscal year.

A Forensic patient is an individual charged with a criminal
offense with a confirmed or suspected mental disorder who is sent
to Waypoint for assessment or treatment by a court or a review
board under the terms in the Criminal Code of Canada (CCC). Civil
patients either volunteer for inpatient care or are committed to the
hospital on an involuntary basis under the terms of the Mental
Health Act (Ontario).

The hospital divides its programs into categories depending on
the length of stay and the complexity of the mental illnesses typically
seen in the program. Acute programs care for patients over a short
period (generally less than thirty days} or for slightly more extended
periods (31-150 days) because of fixed-program curricula or a fixed
period of hospitalization specified in an order from the court.
Chronic programs care for patients over an extended period (>150
days). Further, the hospital divides its Chronic programs according to
the complexity of the diagnoses of their typical patients. Simple
Chronic programs serve patients with severe and persistent mental
illness (SPMI). Complex Chronic programs serve patients with SPMI,
plus complicating additional diagnoses (e.g., Dementia or
Intellectual/Developmental Disabilities).

The Forensic Personality Disorders Program serves men
brought into the forensic mental health system before 1992 when
Canadian courts often found a person who committed a criminal
offense Not Guilty by Reason of Insanity (NGRI) because of a
personality disorder alone (PDj; usually Antisocial). Due to their
high risk to public safety, authorities have refused to transfer these
patients to lower levels of security or release them to the
community. As a result, these PD-only patients have remained at
Waypoint. Since 1992, according to the Criminal Code of Canada
(CCQ), the court must hear evidence that the accused person has a
diagnosis of SMI (including psychosis) to be admitted to the
forensic system. Consequently, the number of PD-only patients
has remained static. The hospital’s Personality Disorder Program
serves men who have been in the hospital for a long time but do not
suffer from an SMI, providing our study with a convenient no-SMI
comparison group.
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TABLE 1 Hospital programs and mean program CIIMHS scores.

10.3389/fpsyt.2025.1486734

Legal Clinical Discharge to # of Level of Mean Post® SD
Status Length of Stay! Complexity Community? Beds Security? CIIMHS Hoc CIIMHS
Forensic Chronic pD* No 40 Double Locked No 42 2.24 a 2.42
Civil Acute SMI®+SUD’ No 20 Open Yes 59 2.78 a 2.42
Civil® Acute SMI° Yes 20 Open Yes 241 3.44 a 3.12
Civil Chronic SPMI® Simple Yes 40 Locked Yes 60 4.78 ab 3.03
Forensic Chronic SPMI*Simple Yes 20 Locked Yes 28 5.38 a.b 3.61
Forensic Acute SMI® No 40 Double Locked No 140 7.29 b 4.63
Forensic Chronic SPMI® Simple No 40 Double Locked No 41 7.59 b 3.85
Civil Chronic SPMI® Complex” Yes 16 Locked Yes 24 8.31 b,c 3.94
Forensic Chronic SpMmI® Complex9 No 40 Double Locked No 43 11.3 od 4.46
Civil Chronic SPMI® Complex'’ No 20 Locked Yes 41 12.4 d 4.07
Total: Whole Hospital 296 719 5.64 4.63

Programs are rank ordered in the table according to the mean CIIMS score at T1.

!Short term <30 days and Medium term 30-150 days = Acute; Long Term >150 days = Chronic.

“Double Locked includes a Sally Port.

*Post-hoc test: Program means with common letters are not significantly different.
*Personality Disorder.

°Mixed = both voluntary and involuntary (Mental Health Act Ontario).

“Serious Mental Illness.

“Substance Use Disorder.

¥Serious and Persistent Mental Illness.

°Intellectual/Developmental Disabilities.

"Dementia.

Materials

Hirdes and colleagues (41) listed 17 RAI-MH scales that yield a
score based on an RAI-MH assessment. From among these, we
chose scales that could be categorized into one of seven putative
causes of inpatient admission (symptoms of depression, symptoms
of psychosis, isolation, impairment, risk of self-harm, aggression/
violence, and substance abuse). Seeking scales that would be
sensitive to the changes brought about by treatment, we
eliminated scales that contained a preponderance of static or
historical items that would not change with treatment. Structural
validity (42) is related to content validity and relates to the statistical
interdependencies among scale scores on a multidimensional
instrument and whether or not these subscales reflect coherent
and distinct underlying factors. Accordingly, we were interested in
deriving CIIMHS components that were relatively independent of
one another (orthogonal). To that end, we eliminated scales whose
computation depended on scores from other scales. Table 2
presents the results of our scale selection. We chose eight scales,
as indicated in the table. The psychometric properties of these scales
are good (43, 44).

Procedure
Waypoint Decision Support supplied a data file derived from

RAI-MH assessments for all 1,491 assessments completed at the
hospital during the relevant fiscal year. For each assessment, the file
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contained a unique but anonymous identifying number for each
patient, their program assignment at the time of the assessment, the
dates for each assessment, the assessment type (admission,
discharge, quarterly, or change in status), and item scores for the
eight scales described above.

There were 719 unique patients provided inpatient care at
Waypoint during the relevant fiscal year. First, we sought every
patient’s most recent RAI-MH assessment before the end of each of
the four fiscal quarters. We will refer to these as assessments at T2.
Then, for each patient, we sought the immediate previous
assessment. We will refer to these as assessments at T1. For
patients with numerous T1-T2 pairings, we chose a single T1-T2
pair on the following bases. First, we eliminated a pairing if the
patient was transferred to a different program between T1 and T2,
unless the patient had only one T1T2 pairing. Second, we chose the
pair with the most extended interval between T1 and T2. If there
were two or more pairings with roughly equal intervals, we chose
the earlier pairing. Finally, to ensure that the choice of T1 T2
pairings was independent of scale scores, we finalized the eventual
data set of T1 T2 pairings before the computation of scale scores.

Calculation of the CIIMHS and
component scores
Table 2 presents the conceptual framework we used to

determine CIIMHS components. Column 1 presents the mental
disorders. Column 2 presents the symptoms of depression and
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TABLE 2 Components of the CIIMHS.

10.3389/fpsyt.2025.1486734

Components
Mental Disorders Symptoms Complications RAI MH Scales of CIIMHS
Serious Mental Illness: of Psychosis Positive Symptoms' ———————» | Psychosis
Major Depression
Schizophrenia of Depression Depression Severity? - » | Depression
/
Schizo-Affective Disorder Social Isolation Social Withdrawal®
Bipolar Disorder
Cognitive Impairment Cognitive Performance®
Functional Impairment, | Activities of Daily Living’ >’ Impairment
/
including Deficits in Instrumental Activities®
Self Care of Daily Living
Risk of Harm to Self Severity of Self Harm Scale is static Risk of Self Injury
Risk of Harm to Others | Aggressive Behavior ——F Aggression

Violence Sum &

Substance Use Disorder of Intoxication Substance Abuse

of Withdrawal

Abbreviated items for the 8 scales.

CAGE scale is static

Substance Abuse

PSS, Hallucinations, delusions, abnormal thought, inflated self-worth, hyperarousal, pressured speech, abnormal movements.
DS, Sad, pained, worried facial expression; made negative statements, self-depreciation, guilt or shame, hopelessness.

3SWS, Decreased energy, blunted affect, lack of pleasure, withdrawal from activities, lack of motivation, reduced interaction.
*CPS, Short-term memory, cognitive skills for daily decision-making, making oneself understood.

SADL, Personal hygiene, walking, wheeling, toilet use, eating.

°IADL, Meal preparation, managing medications, transportation, managing finances, phone use.
7ABS, Verbal abuse, physical abuse, socially inappropriate/disruptive behavior, resistance to care.

8VS, Violent to others, intimidation of others or threatened violence, violent ideation.

psychosis. Column 3 presents the complications of these mental
disorders (impairment, isolation, risk of harm to self, and
aggression/violence). Column 3 lists the eight dynamic scales
derived from the RAI-MH sorted into these categories.

Hirdes and colleagues (41) provide directions for calculating
scale scores. All statistical analyses described here were done with
SPSS Version 29. To evaluate internal consistency (reliability),
Coefficient Alpha was calculated for each of the eight scales.
Table 3 presents Coefficient Alpha for each scale, separately for
T1 and T2, as well as for the eventual component scores.
Additionally, the table includes Alphas for scales previously
published by Hirdes et al. (2020) (34).

We conducted several Principal Components Analyses (PCA;
Factor Analyses) of the eight RAI MH scales. Extraction was based
on Eigenvalues greater than 1.00 and Varimax Rotation with Kaiser
Normalization. All rotations converged in 5 or fewer iterations. The
top panel of Table 4 presents the results of our PCAs. The first three
columns show the results from TI, identifying three factors
accounting for 68% of the variance. The first factor reflected
functional impairment in daily tasks (ADL, IADL) and cognitive
(CPS) performance. The second included the scales involving
aggression and violence (ABS, VS) together with psychotic
symptoms (PSS). The third included scales reflecting depressed
mood (DSI, SWS). The second three columns in the top panel
present the PCA results from T2. This PCA found three factors,
accounting for 71% of the variance. Again, the first factor reflected

Frontiers in Psychiatry

functional impairment in daily tasks (ADL, TADL) and cognition
(CPS). But here, the second factor included scales reflecting
depressed mood (DSI, SWS) and psychotic symptoms (PSS). At
T2, the third factor included aggression and violence scales (ABS,
VS). Therefore, the eight scales’ factor structure was unstable from
T1 to T2. Specifically, the scale PSS was associated with violence and
aggression at T1 and with depressed mood at T2. The instability of
the factor structure from T1 to T2 presents the risk that factors
might indicate changes from T1 to T2 when, in actuality, the factors
represent a different set of mental health components at T1 versus
T2. We recalculated each of these two PCAs, excluding the PSS
scale. These results are presented in the lower panel on the right-
hand side of Table 4. As can be seen, the factor structure is identical
at T1 and T2, with the factors accounting for 74% and 76% of the
variance, respectively. At T1 and T2, the first factor reflected
functional impairment in performing daily tasks (ADL, IADL)
and cognition (CPS). The second factor included the aggression
and violence scales (ABS, VS). The third included scales reflecting
depressed mood (DSI, SWS).

The distributions of these eight scale scores differed widely in
statistical properties (means, standard deviations, and ranges). If we
had combined raw scale scores to calculate the composite score,
scales with greater ranges would have added greater weight to the
composite score. To avoid this, we standardized scale scores to the Z
distribution so that each scale had a mean of zero and a standard
deviation of 1.00. We made transformations of the standardized
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scores to make the numbers more “clinician-friendly.” We
eliminated the negative numbers by transforming z scores so that
each scale ranged from 0.00 to 10.00.

As a result of our data analysis above (PCAs), we considered the
following as mental health components. The first would include the
scales ADL, IADL, and CPS; the component would be named
“impairment.” The second would consist of the ABS and VS
scales and be called “aggression.” The third would include DSI
and SWS scales, called “depression.” The PSS scale would represent
our measure of “Psychosis.”. We calculated component scales as
follows: Impairment = (ADLg_o+IADLg 10+ CPS¢.10)/3; Aggression
= (ABSq.10 +VS0¢.10)/2; Depression = (DSIy.19 + VSp.10)/2; and
Psychosis = PSS 1o. We calculated the CIIMHS as the sum of the 4
component scores and scaled the component measures to have
similar ranges to the composite by multiplying each component
score by 5. Table 5 presents descriptive statistics for the CIIMHS
and its components separately for T1 and T2.

Validity, hypotheses, and statistical analysis

Content Validity evaluates the extent to which a test measures a
representative sample of the subject matter under investigation and
how well a test covers all relevant aspects of the construct it aims to
measure (45). Concurrent validity refers to how closely a new
measure relates to a known criterion or gold standard. We
hypothesized that our new measure would significantly relate to
hospital program assignment (length of stay, complexity of
diagnosis). Predictive Validity refers to a measure’s ability to
predict the occurrence of a particular outcome. We hypothesized
that the CIIMHS would predict hospital discharge. Construct

10.3389/fpsyt.2025.1486734

validity concerns how well a measure represents or reflects a
concept that is not directly measurable (46). The ultimate
purpose of developing outcome measures is to support treatment
program evaluation and improvement. Construct validity relates to
the outcome measure’s responsiveness to change in health status
when it occurs. We hypothesized that our new measure would
reflect pre (T1) to post (T2) changes when they occur.

Concurrent validity

Hypothesis 1. Mean program CIIMHS scores will follow the
order of PD-only patients (lowest mean scores), acute patients,
simple chronic patients, and complex chronic patients (highest
mean scores). Between groups ANOVA will be used to test this
hypothesis, with planned orthogonal comparisons followed by the
Tukey Post Hoc test. Planned orthogonal comparisons included the
PD-only group versus all other programs combined, acute
programs versus chronic programs, and simple chronic programs
versus complex chronic programs.

Hypothesis 2. Discharged patients will have lower mean
CIIMHS than current patients, and the CIIMHS will predict
discharge from the hospital.

Predictive validity

Hypothesis 3. We evaluate our ability to predict future behavior
using a statistical analysis called Receiver Operator Characteristics
(ROC) (47, 48). The ROC curve plots the trade-off between true and
false positives across a test’s measurement range. An AUC value
of.50 indicates a ‘chance’ relationship between predictor and
outcome, while an AUC value of 1.00 represents a ‘perfect’
prediction (rare). Good AUC values typically range between.65

TABLE 3 Cronbach's Alpha (N-719) at T1 and T2 for seven RAI-MH Scales and the CIIMHS component scales.

Alpha @ T1

Alpha

Lower
95%ClI

RAI-MH Scales*

Alpha @ T2
Hirdes

et al
2020 ( )

Lower
95%ClI

Alpha Upper

95%Cl

Upper
95%Cl

Aggressive Behavior Scale (ABS) 0.76 0.73 0.79 0.77 0.74 0.79 0.77
Cognitive Performance Scale CPS) 0.61 0.58 0.65 0.67 0.64 0.70 XX
Depression Severity Index (DSI) 0.59 0.55 0.64 0.51 0.46 0.56 0.76
Instrumental Activiies of Daily Living (IADL) 0.94 0.94 0.95 0.96 0.95 0.96 0.94
Positive Symptoms Scale (PSS) 0.65 0.61 0.68 0.65 0.62 0.69 0.71
Social Withdrawal Scale (SWS) 0.77 0.73 0.79 0.76 0.73 0.78 XX
Violence Sum (VS) 0.84 0.82 0.86 0.89 0.88 091 XX
CIIMHS Components?

Psychosis 0.65 0.61 0.68 0.65 0.62 0.69

Depression 0.73 0.70 0.76 0.71 0.67 0.73

Impairment 0.91 0.90 0.91 0.91 0.90 0.92

Aggression 0.81 0.80 0.83 0.85 0.83 0.86

'ADL is scored as a hierarchical item where internal consistency is not relevant so it is not included here.

*Alphas based on all items contributing to the Component.
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TABLE 4 Principal Components Analysis of RAl MH scales separately at T1 and T2.

Rotated Rotated
Panel 1
(Includes PSS) Factor Loadings T1 Factor Loadings T2
Factor 2 2
8 RAI MH Scales

ADL 0.898 ADL 0.914
IADL 0.878 CPS 0.875
CPS 0.842 IADL 0.865
Vs 0.798 PSS 0.776
PSS 0.688 DSI 0.773
ABS 0.674 SWS 0.554
DSI 0.787 Vs 0.900
SWS 0.755 ABS 0.805

Panel 2
(Ecludes PSS)

Factor

Rotated

Factor Loadings T1

2

Rotated

Factor Loadings T2
2

7 RAlI MH Scales
ADL 0.886 ADL 0.902
IADL 0.878 IADL 0.881
CPS 0.853 CPS 0.880
'S 0.907 VS 0.907
ABS 0.760 ABS 0.813
SWS 0.797 SWS 0.793
DSI 0.793 DSI 0.729

Panel 1 (above) presents the PCA results for all 8 RAI MH scales at T1 (left) and T2 (right).

The PSS item is presented in bold to draw attention to the fact that it is unstable from T1 to T2.

Panel 2 (below) presents the PCA results for the 7 items with the item PSS excluded.
In this case, the factor structure is stable from T1 to T2.

and.80, with AUCs above.80 considered large. The AUC represents
the probability that the CIIMHS score for a randomly chosen
discharged patient is lower than that of a randomly chosen
current patient.

Construct validity

Hypothesis 4. The mean CIIMHS will reduce from T1 to T2
throughout the hospital.

Hypothesis 5. Acute programs will show significant reductions in
mean CIIMHS over the study interval, but chronic programs will not.

Hypothesis 6. Discharged patients will show a larger reduction
in mean CIIMHS than current patients.

Mixed Between-Groups Within-Ss (T1 v T2) ANOVAs will be
used to test these hypotheses. The single factor within-subjects
ANOVA provides three estimates of variance (Sums of Squares) (1):
the difference between the means at T1 and T2 (Effect) (2);

Frontiers in Psychiatry

differences among patients’ marginal scores (T1 + T2); and (3)

€rror.

SSTotal = SSEffect + SSPatients + sSError

The variance estimate for error represents the consistency of
change from T1 to T2 across patients. The more similar the change
is from T1 to T2 across patients, the smaller the error.

We will make important comparisons between programs’ T1 vs.
T2 effect sizes. The Effect Size (ES) (49) is calculated as:

Partial Eta Squared (1112,) = Sseffect/ (Sseffect + Sserror)

Therefore, two factors determine the effect size. The larger the
difference between the means at T1 and T2 and the more consistent
the T1 to T2 changes among patients, the larger the ES. This makes
the Partial Eta Squared an ideal statistical model for quality of care
as defined by the Donabedian model.
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Results

Content validity of the CIIMHS

Table 2 presents the conceptual framework used to evaluate the
content validity of the CIIMHS. We were unable to find scales
representing the Risk of Self-harm and Substance Abuse that met
our selection criteria. The Severity of Self-Harm scale included the
PSS, DSI, and CPS in its calculation, and the History of Suicide
Attempt (a static item) is a major component in its calculation. The
CAGE scale contained a preponderance of static items. Five
component scales derived from 8 scales from the RAI-MH
quantify the severity or extent of the five remaining putative
causes of mental health crises. Accordingly, our analysis of
Content Validity finds that the CIIMHS contains 5 of 7 relevant
components. As seen in Table 5, concerning the weighting of the
five components of the composite measure, with most scales
ranging from 0-50, the mean component scores mainly were
within 2.00 of the mean CIIMHS, indicating roughly
equal weighting.

Concurrent validity

Table 1 orders the hospital programs according to their mean
CIIMHS scores.

Hypothesis 1. Hospital Programs differed widely in mean
CIIMHS scores, F9709) = 52.25, p<.001. The Forensic PD
program (no-SMI) had the lowest mean CIIMHS at T1 (2.24),
and the Civil Chronic SPMI + Dementia program had the highest
mean CIIMHS (12.40). Concerning our planned comparisons, the
PD-only program had a significantly lower CIIMHS mean score at
T1 than other programs combined, F(; 799) = 67.09, p<.001. Among
the remaining programs, Chronic programs had significantly higher
CIIMHS mean scores at T1 than Acute programs, F; 700y = 141.89,

10.3389/fpsyt.2025.1486734

p<.001, and Complex Chronic programs had higher CIIMHS mean
scores at T'1 than Simple Chronic programs, F(; 799) = 93.72, p<.001
The 10th column in Table 1 presents the results of the Tukey Post
Hoc Test (Alpha
our predictions.

0.01). These results were all in line with

Hypothesis 2. Using data (N=353) from 4 hospital programs
that routinely discharge to the community (for other programs,
discharges involved transfers to other hospital programs, either at
Waypoint or other hospitals in the province), the mean CIIMHS
score (3.53) of discharged patients (N=257) was significantly lower
than the mean CIIMHS score (5.82) of current inpatients (N=96), F
(Las1) =33.62, p<.001.

Predictive validity

Hypothesis 3. The results of the ROC analysis are presented
graphically in Figure 1. CIIMHS at T1 yields an AUC of 0.69 (95%
CI = .64-.75). This AUC was statistically significant (p<.001), and its
numerical value indicated a good level of prediction accuracy. CIIMHS
at T2 yielded an AUC 0£.87 (95% CI.83-.90), was statistically significant
(p<.001), and is regarded as a high level of prediction accuracy. Since
each AUC value is outside the other’s Cls, the CIIMHS at T2 is a
significantly better predictor than the CIIMHS at T1.

Construct validity

On average, the time between T1 and T2 was 55.33 days and
ranged between 1 and 180 days. (Mode = 92 days; Median = 68
days). The time between assessments varied among programs, F;3,
1477y = 17512, p<.001. The Civil Acute SMI program had the
shortest mean interval between assessments (13.5 days). The
Forensic Acute SMI program and the Voluntary Acute SMI +
SUD program had the second shortest mean interval between

TABLE 5 Descriptive statistics for the CIIMHS and component scores at T1 and T2 (N=719).

Maximum Mean Std. Deviation Skewness Kurtosis
At T1
CIIMHS 25.19 5.64 4.63 1.02 0.82
Psychosis 50.04 6.62 8.71 1.71 3.48
Depression 45.05 5.92 7.13 1.82 4.01
Impairment 50.09 7.64 11.35 1.98 3.22
Aggression 50.03 7.97 9.68 1.40 1.73
At T2
CIIMHS 24.67 4.34 4.63 1.26 1.19
Psychosis 49.97 512 8.46 2.15 5.03
Depression 34.70 4.05 5.96 2.00 4.64
Impairment 49.98 6.32 10.50 2.13 3.85
Aggression 49.98 6.23 8.78 1.95 4.29

Minimums are zero except for rounding error.
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assessments (58.7 and 69.5 days, respectively). The remaining
programs had mean intervals between assessments from 79.8 to
92.9 days. Usually, a researcher would be concerned that shorter
intervals between assessments would compromise a program’s
apparent effectiveness since shorter intervals provide less time for
treatment effects to be realized. However, as will be seen, the
programs with shorter intervals between assessments showed the
most significant improvement in mental health status.

Table 6 presents mean CIIMHS scores for all hospital programs
at T1 and T2. We used hospital programs as the grouping factor in a
2 (T1 vs T2) within by 10 between groups design.

Hypothesis 4. Over the whole hospital, as predicted, there was a
reduction in CIIMHS from T1 (mean = 5.64) to T2 (mean = 4.34), F
(1,718) =95.02, p<.001; Partial Eta Squared (npz) =0.117, a medium
effect size (50, 51).

Hypothesis 5. The changes from T1 to T2 were not uniform
across hospital programs, as the interaction between T1 vs T2 and
programs was significant, F(; 709y = 3.15, p<.001. As predicted,
Acute programs significantly reduced CIIMHS scores from T1 to
T2, but Chronic programs did not.

Table 6 presents separate within-subjects ANOVAs for the
individual programs. The Civil Acute SMI+SUD program shows a
decline in mean CIIMHS score from T1 (2.78) to T2 (1.14) that was
statistically significant, F(; s5) = 20.55, p<.001, with a large effect size
(My”) = 0.262. The Civil Acute SMI program showed a significant
decline in mean CIIMHS scores from T1 (3.44) to T2 (1.54), F (1 240)
= 73.54, p<.001, with a large effect size (npz) of .235. The Forensic
Acute Assessment program showed a decline from T1 (7.29) to T2
(5.52), F(1,139) = 21.81, p<.001, with a medium effect size of (npz)
= 0.136.

The only significant reduction in the CIIMHS among the
Chronic programs occurred in the Forensic PD program, F(; 41y =
5.12, p<.05, with a medium effect size (npz) of.112, due to a
significant reduction in the Aggression component.

Hypothesis 6. To test our prediction concerning discharged
versus current patients, we selected data from patients (N=353) in
programs that routinely discharged patients into the community.

10.3389/fpsyt.2025.1486734

Within subjects ANOVA, comparing mean CIIMHS scores at T1
and T2 indicated that for patients not discharged from the hospital,
the mean CIIMHS score at T2 (5.50) was not different from the
mean CIIMHS score at T1 (5.82). For discharged patients, the mean
CIIMHS score at T2 (1.66) was significantly reduced from that at T1
(3.53). The reduction in discharged patients was significantly
greater than in current patients, F; 351y = 14.97, p<.001.

Discussion

A Donabedian model conceptualized outcomes for inpatient
psychiatry, construing inpatient mental health status as a
multidimensional entity with six components, each a precursor
and putative contributory cause of emergency admission to a
psychiatric hospital. These were depression, psychosis,
impairment, aggression/violence, self-harm, and substance use. To
compute an outcome measure, we chose eight scales from the
interRAI-MH based on their ability to reflect an individual’s level
on one of these dimensions and their ability to reflect a change in
level when it occurred. Four component measures were computed
after averaging correlated measures. Based on the four measures,
the CIIMHS was examined for content validity and tested for
concurrent, predictive, and construct validity using a large sample
of inpatients in a mental health specialty hospital. We found strong
evidence for validity in all four spheres.

Regarding content validity, the CIIMHS included four of the six
content areas specified above, providing a reasonably representative
sample. The content validity of the CIIMHS can be evaluated by
comparison with other empirically evaluated outcome measures.
The HoNOS (30, 31) has very similar item content to the CIIMS. Of
its 12 items, 6 have an obvious equivalent item among the 8 RAI-
MH items used in the present study, and 4 pertain to issues not
necessarily pertinent to inpatient care for SMI. The remaining two
deal with substance abuse and self-harm, which were not included
in our measure, as explained above. The basis-32 (52) is a self-report
outcome measure to assess mental health treatment outcomes. It
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FIGURE 1

Predictive validity. ROC Curves for the prediction of patient discharge by CIIMHS (N=353). The lower curve is for CIMHS at T1 (AUC=.69; 95% Cl =
.64-.75) and the upper curve is for CIMHS at T2 (AUC=.87; 95% Cl = .83-.90).
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TABLE 6 Statistical comparisons T1 versus T2 by hospital program.

10.3389/fpsyt.2025.1486734

Forensic/ Length of Stay Clinical Mean SD Mean SD ETQE
Civil Complexity eta’

CIMHS CIMHS CIMHS CIMHS

atT!  atTl  atT2  atT2
Forensic Chronic PD 42 2.24 2.42 1.75 2.16 5.12 1,41 <.05 0.112
Civil Acute SMI+SUD 59 2.78 2.42 1.14 2.05 20.55 1,58 <.001 0.262
Civil Acute SMI 241 3.44 3.12 1.54 2.55 73.54 1,240 <.001 0.235
Civil Chronic SPMI Simple 60 4.78 3.04 4.18 2.92 1.81 1,59 ns 0.030
Forensic Chronic SPMI Simple 28 5.38 3.61 5.11 2.71 <1 1,27 ns 0.008
Forensic Acute SMI 140 7.29 4.64 5.52 4.12 21.81 1,139 <.001 0.136
Forensic Chronic SPMI Simple 41 7.59 3.86 7.23 4.46 <1 1,40 ns 0.019
Civil Chronic SPMI Complex2 24 8.31 3.94 7.96 3.53 <1 1,23 ns 0.021
Forensic Chronic SPMI Complex 43 11.30 4.46 11.31 3.70 <1 1,42 ns 0.000
Civil Chronic SPMI Complex’ 41 12.40 4.07 11.48 4.64 1.99 1,40 ns 0.047
Total: Whole Hospital 719 5.64 4.63 4.34 4.63 95.02 1,718 <.001 0.117

'Programs are ordered according to Mean CIIMHS at T1.
“Intellectual/Developmental Disability.
’Dementia.

contains five of our six primary symptom and functioning domains,
including psychosis, depression, addictive behavior, social relations,
and daily living and role functioning.

Regarding concurrent validity, we predicted differences among
hospital programs in terms of the severity of mental illness and then
calculated statistical comparisons. Hospital programs’ mean
CIIMHS scores accorded with their predicted mental health
status. Acute programs had lower mean scores than chronic
programs. Simple Chronic programs had lower mean scores than
Complex Chronic programs, and the Personality Disorder program
had lower scores than those serving SMI patients. Patients
discharged during the quarter had lower scores than patients who
remained in the hospital. Regarding predictive validity, CIIMHS
scores significantly predicted discharge from the hospital at T1 and
T2, with more accurate prediction at T2.

Concerning construct validity, the change in the hospital’s
CIIMHS mean score from T1 to T2 was statistically significant
overall. Moreover, as predicted, we demonstrated that acute
programs were more likely to significantly reduce CIIMHS scores
than chronic programs. Patients discharged during the quarter had
more significant decreases in mean CIIMHS scores from T1 to T2
than those who remained in the hospital. The only Chronic Program
that showed a significant reduction in CIIMHS was the PD Program.
This reduction was due to a significant reduction in the Aggression/
Violence component. Hospital programs provide continuous
interventions to reduce violence, which may explain this outcome.

The three Acute programs showed significant reductions in
CIIMHS. These reductions support the validity of the CIIMHS as an
outcome measure. The Civil/Voluntary Acute SMI program admits
patients from regional ERs and provides evidence-based psychiatric
treatment. Staffed by fully qualified psychiatrists and psychiatric
nurses, patients receive proven psychotherapeutic medications and
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supportive care from allied health professionals. The Forensic Acute
SMI program admits patients from the courts for assessments of
fitness to stand trial or criminal responsibility or for treatment to
make fit in preparation for a return to court. The primary treatment
is proven antipsychotic medication.

Waypoint designed the Voluntary Acute SMI+SUD program in
2005 as an integrated mental illness and substance abuse treatment
based on evidence-based programs for Concurrent Disorders (Dual
Diagnosis) described in the empirical literature. The hospital
developed new manuals and trained all program clinicians in
several empirically supported clinical interventions, including
CBT. McKee and colleagues (53) used a quasi-experimental wait-
list control design to evaluate the new program. Eighty-six
participants who completed the program showed clinically
significant improvements in mental health symptoms, acquisition
of knowledge and skills, higher self-esteem, and higher satisfaction
with the program compared with the wait-list control group. Our
findings are consistent with those of McKee et al.

The primary purpose of outcome studies is to evaluate program
effectiveness by comparing outcomes over time and between
different treatment conditions. Comparing programs in terms of
their statistical effects could be done by looking at the reduction in
mean CIIMHS from T1 to T2. An alternative is the Effect Size
(Partial Eta Squared). In the present study, the three Acute
programs’ changes from T1 to T2 are ranked similarly using
differences between means or effect sizes: Civil SMI+SUD > Civil
SMI > Forensic SMI. However, a similar ranking would not
necessarily be obtained in all circumstances since the ES depends
additionally on the consistency among patients in their changes
from T1 to T2. Notably, the ES allows comparisons among groups
assessed with different instruments using different scales. Partial Eta
Squared (npz) was calculated from 11,044 inferential statistics
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reflecting treatment effect sizes reported in the Journal of Counseling
Psychology from 1970 to 1979 and resulted in a median value
0f.08 (54).

Chronic SPMI programs did not exhibit statistically significant
changes from T1 to T2. The time between T1 and T2 may be an
essential variable. In the study reported here, the average time between
T1 and T2 for Chronic programs was between 80 and 90 days. Careful
examination of Table 4 reveals that the Civil and Forensic SPMI Simple
Chronic programs show changes from T1 to T2 that are approaching
levels of traditional statistical significance. Evaluating change over a
longer interval may improve outcomes for these groups. Tolonon and
colleagues (40) described a long-term rehabilitation program for young
adults with Severe and Persistent Mental Disorders. Over a treatment
period of (median length) 29 months, patients demonstrated reduced
depressive symptoms, lowered risk of harm to self and others, and
increased ADLs. Similarly, Van Kranenburg and associates (55)
described a long-term treatment (over four years) of homeless
persons suffering from Severe and Persistent Mental Illness and
Substance Use Disorders in which participants demonstrated an
increase in Global Psychosocial Functioning, reductions in risk of
harm to self and others, reduced symptoms and an increase in skills for
daily living. These authors provided effect sizes of 0.19 to 0.33 per
annum and 0.42 and 0.73 over two years.

The CIIMHS represents a reasonable assessment of inpatient
mental health status. However, the four CIIMHS components will
not represent the breadth of relevant mental health status in all clinical
venues. The CIIMHS does not include a scale representing anxiety, a
frequent component of mental illness. Anxiety is a common experience
for inpatients but is a rare cause of hospital admission by itself (56). The
absence of a scale representing recovery or other community-relevant
issues would be problematic in many settings. Indicators for recovery
are dealt with in the interRAT Self-reported Quality of Life Survey for
Mental Health and Addictions (57, 58). An outpatient or community
setting would require different components in a composite measure.

The CIIMHS provides a standardized assessment to be used
consistently in all hospital programs, allowing program managers
and the hospital administration to make meaningful program
comparisons. However, specialized programs may want to
supplement their outcome measures with specialized instruments.
For example, inpatient programs treating SUDs will want to include
outcome measures relating to substance abuse, and forensic
programs will want to have outcome measures relating to
criminal behavior (59). Standardized measures do not imply that
they reflect a complete picture of outcomes for all programs.

The findings reported here have broad and immediate
applicability. As mentioned above, since 2005, according to
protocol, the RAI-MH has been administered to psychiatric
inpatients in Ontario on admission, discharge, and every three
months for long-stay patients or whenever there was a significant
change in clinical status. These findings could be replicated easily
with data readily available in every psychiatric inpatient unit in
Ontario. In addition, as mentioned above, the RAI-MH has been
adapted to other mental health care settings, including Community
Mental Health (35), Emergency Psychiatry (36), and Child and
Youth Mental Health (37). These instruments contain the items our
study used to derive similar outcome measures in these settings.
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Finally, it’s important to say that while these results support the
validity of the measures, they have not demonstrated the effectiveness
of any intervention or treatment. Further studies using adequate
controls to eliminate potential confounding variables (placebo effect,
passage of time, change in environment) are required. The current
results validate a measure that could be used in appropriately
designed studies examining the effectiveness of inpatient treatment.

One problematic aspect of this approach to outcome assessment
is the number of steps and time it takes to compute the CIIMHS and
its components. We are developing software to make these
calculations less burdensome.

From a research perspective, one drawback of the study is that
data were acquired from clinicians” scoring of the instruments as
part of their regular clinical duties. Had the scoring been done as
part of a rigorous research protocol, the reliability of these scales
might have been better. On the other hand, our data reflect what can
reasonably be done to assess the quality of care based on records
available in many settings.

In summary, our validation of the CIIMHS was successful.
These results have encouraged the implementation of the CIIMHS
as a Routine Outcome Monitor (ROM) (60) at Waypoint. This
outcome measure has been included with the structure and process
QIs on the hospital’s balanced scorecard. These outcomes allow the
hospital to evaluate its efforts to improve the quality of patient care
over the long term.
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