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Although institutional measures
of control, such as seclusion
and restraint, may seem justi-

fied at times, there is growing con-
sensus that such practices are poten-

tially countertherapeutic and may be
unnecessary (1–6). Such concerns are
heightened by data indicating that
people with serious mental illness ex-
perience higher rates of sexual and

physical assault and posttraumatic
stress disorder, compared with the
general population (4,7–14). Further-
more, exposure to traumatic events
among patients with serious mental
illness is strongly correlated with
severity of psychiatric difficulties
(10,15). Together, these data suggest
that patients with serious mental ill-
ness may be susceptible to adverse
consequences of institutional meas-
ures of control (16).

To improve the therapeutic climate
of inpatient psychiatric settings, the
Substance Abuse and Mental Health
Services Administration (17,18), Nation-
al Association of State Mental Health
Program Directors (NASMHPD) (16,
19), several state mental health de-
partments (20), and others (1,21,22)
have called for the elimination or re-
duction of seclusion and restraint via
legislative efforts and reconsideration
of administrative policies. It is en-
couraging that data gathered by the
NASMHPD Research Institute from
more than 200 psychiatric facilities
between January 2000 and Decem-
ber 2004 showed a 16% reduction in
the use of restraint (400 fewer pa-
tients per month) and a 45% reduc-
tion in the use of seclusion (1,000
fewer patients per month) over that
period (19). These data also demon-
strated a 50% reduction in the total
number of hours patients were held
in restraint (26,000 fewer hours per
month) and an 18% decrease in the
number of hours patients were held
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in seclusion (3,000 fewer hours per
month).

The effect of specific behavioral in-
terventions on subsequent rates of
seclusion and restraint has been ex-
amined in other studies (23–27) and
in a review (28). Common features of
these behavioral efforts include
changes in leadership, close monitor-
ing of use of seclusion, staff educa-
tion, and changes to the therapeutic
setting. The findings suggest that it is
possible to reduce the use of both
seclusion and restraint (23–28) and
that there are economic benefits to
doing so (29). However, none of the
studies cited here included an experi-
mental design, and the lack of experi-
mental studies limits the ability to
make conclusions about causality.

To our knowledge, there has not
been a rigorous assessment of pro-
grammatic efforts to reduce use of
seclusion and restraint in psychiatric
hospitals. Specifically missing are ef-
fectiveness studies that incorporate
the use of control groups or cluster-
randomized, case-control, and time-
series designs. As noted elsewhere
(28,30,31), efforts thus far have failed
to incorporate methodological designs
that will allow for meaningful infer-
ences regarding the effects of specific
behavioral interventions on outcomes.
In addition, previous studies have of-
ten used a combination of behavioral
strategies, making it unclear which
component or components of the in-
tervention affected subsequent rates
of seclusion and restraint.

Previously, we proposed a strategy
for measuring change related to the
implementation of a multiphase in-
tervention by using a multiple-base-
line time-series design (32,33). We
chose this approach for the study re-
ported here because it represents a
cost-efficient method that allows in-
ferences about the program’s effec-
tiveness over and above nonspecific
effects (such as time, seasonal varia-
tion, or effects associated with obser-
vation of patient and staff behaviors)
and permits systematic evaluation of
the effectiveness of various compo-
nents of the intervention. To our
knowledge, this study is the first to in-
corporate an experimental research
design that allows for preliminary in-
ferences about causality and identifi-

cation of the intervention compo-
nents that had the most impact on use
of seclusion and restraint. These data
are timely given recent national initia-
tives to reduce use of seclusion and
restraint and to improve the climate
of care for individuals with serious
mental illness.

Methods
Design
Using a variant of the multiple-base-
line design, we implemented the en-
gagement model (an adaptation from
the work of Bloom [1]) in a psychi-
atric inpatient setting over a 3.5-year
period (a total of 89,783 patient-days)
in a manner that would be conducive
to replication in other hospitals. A
variant of the multiple-baseline de-
sign was chosen because it allowed
for randomized assignment of inter-
ventions across inpatient units and
the ability to control for the effects of
time, implementation order, and in-
stitutional “placebo” effects, such as
observation effects, and other non-
specific effects, such as the unit ad-
ministration’s commitment to change.
The 3.5-year study period consisted
of a baseline phase from January 2005
through February 2006, an imple-
mentation phase from March 2006
through March 2008, and a follow-up
period from April 2008 through June
2008.

The engagement model includes
four separate components: trauma-
informed care training, changes in
rules and language, patient involve-
ment in treatment planning, and
changes to the physical characteristics
of the therapeutic environment. In-
cluded in the study were five inpa-
tient units at one psychiatric hospital:
a high-acuity adult unit, a geriatric
unit, a general adult unit, a substance
abuse unit, and a child and adolescent
unit. The implementation schedule
for the components of the model was
established such that each unit was
assigned to implement the compo-
nents in a different order (randomly
determined).

In addition, during the study peri-
od, the hospital implemented an on-
going, larger organizational initiative
to improve patient satisfaction and
patient-staff communication. This
initiative was termed AIDET, which

consisted of a policy that instructed
all clinical staff to engage in the fol-
lowing communication behaviors
with inpatients: “Acknowledge” pa-
tients, “Introduce” themselves, artic-
ulate the anticipated “Duration” of
the clinical contact, “Explain” the rea-
son for the contact, and “Thank” pa-
tients for their cooperation. The
AIDET initiative was integrated into
the engagement model implementa-
tion schedule such that its impact on
the seclusion and restraint rate could
be evaluated.

Last, each unit was assigned two
separate implementation periods
dedicated to making changes to the
physical characteristics of the thera-
peutic environment. Each unit served
as its own control from intervention
to intervention. Because each unit
implemented the same interventions
over time but in a different order,
unique effects for each intervention
could be examined between units
over time, with control for primary
competing explanations for effects.
For example, the rules and language
intervention could be implemented
at different times on different units
during the two-year implementation
period. If this intervention was found
to be uniquely associated with signifi-
cant reductions in the rate of seclu-
sion and restraint over and above oth-
er interventions each time and place
it was implemented (that is, inde-
pendent of when it was implemented
and independent of where it was im-
plemented), one could reasonably
conclude that this intervention was
uniquely associated with changes in
use of seclusion and restraint over
and above effects of time, interven-
tion order, and location. To the extent
that time effects, order effects, and
location effects are the primary com-
peting explanations for any observed
effects, this research design allowed
us to begin to make inferences of
causality.

Institutional review board approval
was obtained to collect and publish
patient and staff ratings regarding the
quality of care. Institutional review
board approval was also obtained to
publish all findings regarding seclu-
sion and restraint rates, inpatient unit
acuity measures, and length-of-stay
data.
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Dependent measure
The rate of seclusion and restraint
was calculated as the number of
seclusion or restraint incidents per
patient day for each unit and each pe-
riod of the implementation schedule.
This information is routinely collect-
ed and tracked in accordance with
The Joint Commission’s quality and
safety standards and is maintained in
internal databases at the study site.

Interventions
The activities associated with the en-
gagement model components (trau-
ma-informed care, rules and lan-
guage, therapeutic environment, and
patient involvement in treatment
planning) were organized and opera-
tionalized to be as uniform as possi-
ble between the diverse inpatient
units. Each phase of the implementa-
tion schedule was three months in
duration.

For trauma-informed care, all unit
staff attended a half-day standardized
training seminar on the nature of
trauma and its effects on patients’ ex-
periences, physiology, and psycholog-
ical processes, along with instructions
on how to minimize engaging in be-
haviors that could exacerbate trauma-
related reactions from patients.

For rules and language, all unit
staff attended a standardized training
seminar on the effect of rules and lan-
guage on patients’ perceptions. The
rules and language intervention in-
cluded the establishment of a team
for each unit that was tasked with re-
viewing and modifying unit rules and
policies to be less restrictive to pa-
tients or eliminating unit rules that
were too restrictive. All unit staff at-
tended a follow-up half-day seminar
during which the rule changes were
articulated and the effect of coercive
language on patients’ experiences was
discussed. All signs on the units were
reviewed and revised as necessary to
ensure that they reflected the new,
less restrictive rules and used nonco-
ercive language.

The therapeutic environment in-
tervention involved making inexpen-
sive physical changes, including re-
painting walls with warm colors,
placement of decorative throw rugs
and plants, and rearrangement of fur-
niture to facilitate increased patient-

patient and patient-staff interaction,
as well as holding staff-patient group
meetings regularly on the unit. Two
separate therapeutic environment in-
terventions were allotted to each unit.
The second intervention included re-
placing worn-out furniture and con-
tinuing with environmental changes
initiated during the first intervention.

For patient involvement in treat-
ment planning, all unit staff attended
a half-day standardized training semi-
nar on the rationale for and clinical
benefits of involving patients in the
treatment planning process.

Measures of 
intervention effectiveness
The patient form and staff form of the
Quality of Care (QOC) measure (see
Danielson and associates [33] for de-
tails and psychometric information)
were used to measure three factors of
quality of care: perceptions of the
physical environment, trauma sensi-
tivity of the staff, and involvement of
the patient in treatment planning.
The patient and staff forms of the
QOC have demonstrated good inter-
nal consistency reliability (Cronbach’s
alpha coefficients of .87 and .89, re-
spectively), as well as strong correla-
tions between the three theoretical
and empirical factors (33). The meas-
ures were taken before and after each
phase of the intervention rollout. To
assess intervention validity, we evalu-
ated changes in patients’ and staff
members’ perceptions of the environ-
ment before and after implementa-
tion of the therapeutic environment
interventions, changes in trauma sen-
sitivity ratings before and after imple-
mentation of the trauma-informed
care and rules and language interven-
tions, and changes in ratings of in-
volvement in treatment planning be-
fore and after the intervention to im-
prove patient involvement in treat-
ment planning.

Observation phase
Given previous findings suggesting
that managerial commitment to re-
ducing seclusion and restraint on psy-
chiatric inpatient units is associated
with a substantial change in seclusion
and restraint use (23–29), we includ-
ed an observation-only phase at the
beginning of the implementation

schedule. For most of the units, this
observation-only period was extended
into the second phase of the imple-
mentation schedule before full ran-
domization of the order of interven-
tions across units. This procedure was
used to ensure that we could careful-
ly control for effects associated with
observation of the process over time,
management and staff commitment
to reducing seclusion and restraint,
and regular and timely feedback
about institutional seclusion and re-
straint usage. The observation phase,
coupled with the randomization
scheme, was intended to provide ro-
bust experimental control in the real-
world clinical setting of the interven-
tion trial.

Acuity measures
The mean±SD length of stay and
mean illness severity rating were de-
termined for each phase of the imple-
mentation schedule by using the Uni-
versity Healthcare Consortium (UHC)
database. For each inpatient dis-
charge, an illness severity rating is as-
signed by UHC on the basis of the pa-
tient’s number of psychiatric and
medical comorbidities. Each case in
the system is categorized into one of
the following illness severity classes:
minor, moderate, major, and ex-
treme. High values tend to be associ-
ated with patients who have prob-
lems that are difficult to treat and
who have poor outcomes. The ratings
are used only to characterize patients
with conditions that are severe
enough to warrant inpatient hospital-
ization. To quantify illness severity,
we assigned a number to each cate-
gory (minor=1, moderate=2, ma-
jor=3, and extreme=4). Data on ill-
ness severity and length of stay were
included in the statistical models to
control for potential effects of vari-
ability in illness severity on use of
seclusion and restraint.

Analyses
PROC MIXED in SAS, version 9.2
(34), was used to examine the effects
of the various interventions on rates
of seclusion and restraint in the units
over time. Each unit’s monthly rate
of seclusion and restraint served as
the primary dependent measure
(point of measurement as level 1)
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during the study period, and rates
were permitted to cluster within unit
over time (inpatient unit as subject
ID). To satisfy the assumption of
normality of the residuals of the fit-
ted models, the natural logs of the
rates were used and residuals of each
model were examined for normality
(Shapiro-Wilk’s test). First, covari-
ates (for example, acuity level, time,
and mean length of stay) were en-
tered as model predictors. Signifi-
cant covariates were then carried for-
ward into the main model, which was
designed to assess the effects of the
various stages of the intervention
rollout on rates of seclusion and re-
straint over and above the significant
covariates. Each intervention was
entered into the model simultane-
ously, and each unit’s intercept was
entered as a random effect. Slopes
for seclusion and restraint rate over
time were also permitted to vary as
random effects. The covariance ma-
trix was first-order autoregressive,
and the restricted maximum likeli-
hood was used for estimation.

For each phase of the rollout and
for each hospital unit, mean factor
scores were calculated from the QOC
questionnaires representing unit-lev-
el environmental ratings, trauma sen-
sitivity ratings, and treatment plan in-
volvement ratings. These values were
used to examine the validity of the in-

tervention. One-tailed, independent t
tests were used to examine changes in
key patient-reported factors before
and after implementation of the in-
tervention across all units. Although
these patient-reported measures
were obtained pre- and postinterven-
tion on each unit, the interventions
were rolled out in three-month incre-
ments, and thus the patient samples
on the units were different (inde-
pendent) at the two time points.
Paired-sample t tests were used to ex-
amine changes in staff members’
QOC ratings before and after each
stage of the rollout because the same
staff members provided ratings at
each time point.

Before evaluating the overall dif-
ference in mean seclusion and re-
straint rates between the baseline,
preintervention phase (January 2005
through February 2006) and follow-
up, postintervention phase (April
2008 through June 2008), the as-
sumption of independence of obser-
vations was evaluated by examining
the autocorrelation function of the
monthly rate values across both phas-
es. Given the small number of data
points in the follow-up phase relative
to baseline, nonparametric Wilcox-
on’s rank-sum test was used to exam-
ine the overall change in mean
monthly rate from the baseline to the
follow-up phase.

Unit staff and other model details
For more details on the research ef-
fort, including information on the
unit staff composition, research de-
sign logic, and managerial perspec-
tives on the engagement model initia-
tive, see articles by Borckardt and col-
leagues (32), Danielson and col-
leagues (33), and Hardesty and col-
leagues (35).

Results
Acuity measures
The mean±SD acuity score through-
out the engagement model imple-
mentation period was 1.68±.06. The
mean±SD length of stay during the
period was 7.15±.24 days.

Intervention validity
A total of 446 patient QOC question-
naires were collected during the en-
gagement study. Mean scores for
each QOC factor, each rollout period,
and each unit were calculated. Figure
1 shows patient ratings of key factors
from the QOC) questionnaire pre-
and postimplementation. A signifi-
cant increase in patients’ average rat-
ing of the physical environment was
observed from preintervention to
postintervention for the first thera-
peutic environment intervention
across the five inpatient units. The
mean±SE rating was 3.72±.16 before
the intervention and 3.94±.18 after
the intervention (t=2.07, df=8, p=
.04). This finding suggests that pa-
tients’ perceptions of the pleasant-
ness of the inpatient environment im-
proved after the environmental inter-
ventions. A significant increase in pa-
tients’ perceptions of their involve-
ment in the treatment planning
process was observed after interven-
tions to improve patients’ engage-
ment in treatment planning. The
mean±SE rating of their involvement
was 3.88±.15 before the intervention
and 4.08±.12 after the intervention
(t=2.33, df=8, p=.02). No change was
observed in patients’ ratings of the
trauma sensitivity of the staff before
and after implementation of the trau-
ma-informed care intervention. The
preintervention mean rating was
3.88±.23, and the postintervention
mean rating was 3.97±.25. In addi-
tion, no change was observed in rat-
ings of trauma sensitivity before and
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after the rules and language interven-
tion. The preintervention mean rat-
ing was 3.85±.23, and the postinter-
vention mean rating was 3.92±.21.

A total of 340 staff QOC question-
naires were collected during the en-
gagement study. Mean±SE scores for
each QOC factor, each engagement
rollout period, and each unit were
calculated. No statistically significant
changes were observed in staff mem-
bers’ QOC ratings after any interven-
tion. The mean staff environment rat-
ing was 3.5±.41 before the therapeu-
tic environment intervention and
3.78±.29 after the intervention. The
mean rating of patient involvement in
treatment planning was 3.75±.32 be-
fore the intervention to increase pa-
tient involvement in treatment plan-
ning and 3.92±.48 after the interven-
tion. The mean staff trauma sensitivi-
ty rating was 4.25±.10 before the
trauma-informed care intervention
and 4.30±.08 after the intervention.
The mean trauma sensitivity rating
was 4.25±.13 before the trauma-in-
formed care intervention and 4.22±
.12 after the intervention.

Overall, these findings suggest
that patients’ ratings of the environ-
ment and their involvement in treat-
ment planning increased significant-
ly after interventions designed to af-
fect these factors. All other interven-
tion validity measures showed non-
significant changes.

Effects of the model on rate 
of seclusion and restraint
During the study period, the frequen-
cy of incidents of seclusion far ex-
ceeded the frequency of incidents of
restraint: 97% of incidents involved
seclusion, and 3% involved the use of
restraint. None of the lags from the
autocorrelation function of the
monthly rates during the baseline and
follow-up phases were significantly
different from zero, suggesting satis-
faction of the assumption of inde-
pendence of observations for com-
paring baseline to follow-up rates.
The mean±SD seclusion and re-
straint rate during the baseline phase
was .027±.018 per patient day, and
the mean rate during the follow-up
phase was .005±.002 per patient day.
The entire engagement model initia-
tive was associated with an 82.3% re-

duction in use of seclusion and re-
straint when the mean monthly rate
during the baseline phase (January
2005 through February 2006) was
compared with the mean monthly
rate during the follow-up, postinter-
vention phase (April 2008 through
June 2008) (Wilcoxon=6.00, z=–2.65,
p=.008).

The effects of acuity, length of stay,
and time on log seclusion and restraint
rate were evaluated, and the residuals
of the fitted model were normal. Acu-
ity was associated with significant vari-
ability in the rate of seclusion and re-
straint (F=9.33, df=1 and 127, p=.003),
but time and length of stay were not.

Next, the effects of the engagement
model interventions were examined.
The residuals of the fitted model con-
taining all of the engagement model
component predictors, including the
observation-only phase effect and the
acuity covariate, were normal. After
the analysis controlled for the effects
of acuity and the observation-only
phase effect, one intervention was
uniquely associated with significant
reductions in the rate of seclusion and
restraint independent of when and
where it was implemented in the
schedule. The implementation of
change to the physical characteristics
of the therapeutic environment was
associated with a significant reduction
in use of seclusion and restraint (F=
7.94, df=1 and 119, p=.006). None of
the other interventions of the engage-
ment model were uniquely and sig-
nificantly associated with a reduction
in use of seclusion and restraint [A
figure showing the rates of seclusion
and restraint over time on the various
units is presented in an online appen-
dix to this article at ps.psychiatryon
line.org.] Because there were two
separate implementations of environ-
mental change on each unit, a follow-
up model was conducted that includ-
ed each environmental change imple-
mentation separately. Only the sec-
ond environmental change was asso-
ciated with a significant change in the
rate of seclusion and restraint (F=
4.99, df=1 and 125, p=.03).

Discussion
In this randomized, controlled study,
the effects of a behavioral and envi-
ronmental intervention (the engage-

ment model) on the use of seclusion
and restraint were observed across
five inpatient psychiatric units. A sig-
nificant 82.3% decrease in the use of
seclusion and restraint was observed
when the mean rate during the base-
line phase was compared with the
mean rate during the follow-up phase
across all units. At the very least,
these findings suggest that the use of
seclusion and restraint can be de-
creased. The substantial reduction
found in this study supports recent
national and international efforts to
improve the quality of care in psychi-
atric settings and reduce the use of in-
stitutional methods of control among
psychiatric inpatients, a population
recognized to be vulnerable because
of serious mental illness and a high
prevalence of a history of traumatic
events. An important benefit of the
study’s multiple-baseline design was
the ability to control for the effects of
time and order of implementation of
the interventions, as well as to control
for institutional “placebo” effects re-
sulting from changes in staff mem-
bers’ use of seclusion and restraint
that resulted from the knowledge that
their behavior was being observed.

Only one intervention component,
changes to the physical characteristics
of the therapeutic environment, was
associated with a decrease in use of
seclusion and restraint regardless of
when and where it was implemented.
Although two environmental inter-
ventions were implemented on each
unit, only the second was uniquely as-
sociated with change. This finding
suggests a cumulative effect of multi-
ple environmental changes on each
unit. Modifications of the therapeutic
environment are arguably among the
easiest changes to implement on an
inpatient psychiatric unit, in that they
are readily accepted and do not re-
quire training of staff. The current
study design does not allow elabora-
tion of the reasons why such changes
were uniquely associated with de-
creases in the rate of seclusion and re-
straint. However, we suggest that the
physical changes to the inpatient
units served as consistent reminders
to staff of the commitment to behav-
ioral change and the dedication of the
institution to eliminating use of seclu-
sion and restraint. An inviting, calm
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unit environment may help set the
tone for patients’ and staff members’
behavior on psychiatric hospital units.

The validity of the interventions is
an important consideration when in-
terpreting the findings. The findings
suggest that patients’ ratings of the
environment and their involvement
in treatment planning increased sig-
nificantly after interventions de-
signed to affect these factors, sup-
porting the validity of implementing
these specific unit-level changes. Al-
though no other intervention validity
measures evidenced statistically sig-
nificant changes for either staff mem-
bers or patients, the differences in pa-
tients’ and staff members’ scores be-
fore and after each intervention were
in the hypothesized directions, with
the exception of staff members’ rat-
ings of trauma sensitivity after the
rules and language intervention. Thus
seven of eight measures moved in the
expected direction, providing prelim-
inary support for the validity of the in-
tervention. Nonetheless, the lack of
unique association between the rate
of seclusion and restraint and many of
the interventions of the engagement
model may result from a failure to im-
plement these interventions in a fully
meaningful way on all hospital units.

Despite the strengths of this study,
we were unable to provide any con-
trol for the timing of the implementa-
tion of the AIDET intervention be-
cause it was a larger organizational
initiative, and we had limited flexibil-
ity to randomize the interventions
within our implementation schedule.
Another limitation was that the effect
of the interventions on patients’ and
staff members’ perceptions of im-
provement in the quality of care on
the inpatient units was not consistent.
The environmental intervention and
the intervention to increase involve-
ment of patients in treatment plan-
ning were associated with significant
improvements in the relevant do-
mains of patient-perceived quality of
care in independent patient samples
but were not associated with signifi-
cant improvements in staff-perceived
quality of care. No other interven-
tions were associated with significant
improvement in patients’ and staff
members’ perceptions of quality of
care. Thus we cannot conclude that

the other interventions had no effect
on the rate of seclusion and restraint
per se, because those interventions
may have not been as well imple-
mented as the environmental and
treatment-planning interventions.
Furthermore, the study may have had
adequate power to detect only large
changes. Other limitations include
the fact that the initiative took place
at a single hospital with five units
serving patients of various types and
levels of illness severity. It is not clear
how the study’s limitations might af-
fect generalizability.

Conclusions
Altogether, the findings offer hope
for efforts to reduce use of seclusion
and restraint in psychiatric settings.
Research is needed to replicate and
extend these findings to understand
patients’ perspectives on similar insti-
tutional interventions and to deter-
mine the cost-effectiveness of similar
interventions. Such data will yield a
better understanding of effective
means to improve the therapeutic cli-
mate of inpatients with severe mental
illness.
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SSuubbmmiitt  MMaannaaggeemmeenntt  PPrroobblleemmss  ttoo  aann  IInntteerraaccttiivvee  CCoolluummnn

Readers of Psychiatric Services are invited to submit management problems en-
countered at their work site to the journal’s interactive column, Case Studies in
Public-Sector Leadership.

The editors of the column, Jules M. Ranz, M.D., and Susan M. Deakins, M.D.,
director and associate director, respectively, of the Columbia University Public
Psychiatry Fellowship (PPF) will use an electronic mailing list (e-list) to present
the problem to PPF fellows and alumni. The fellowship, which prepares psychi-
atrists for leadership roles in the public sector, emphasizes the importance of un-
derstanding systems and working in teams to solve problems, and the PPF e-list
has proved useful as a tool to generate a collaborative problem-solving process.
The first column, published in the October 2009 issue, addressed obstacles en-
countered at a community outpatient clinic during implementation of an initia-
tive to monitor the metabolic effects of second-generation antipsychotics.

Please send a description of the problem, along with contact information, to Dr.
Ranz at jmr1@columbia.edu.
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