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Objective: This federally funded study examined implementation and
outcomes of the Six Core Strategies for Reduction of Seclusion and Re-
straint (6CS) in 43 inpatient psychiatric facilities. Methods: A prototype
Inventory of Seclusion and Restraint Reduction Interventions (ISRRI)
tracked fidelity over time. Outcome measures—seclusion and restraint
events as percentages of total inpatient population and seclusion and
restraint hours as percentages of total inpatient hours—conformed to
licensed Behavioral Health Performance Measurement System specifi-
cations. Independent variables were facility and patient character-
istics. Facilities were classified into five implementation types based on
ISRRI scores: stabilized (N=28), continued (N=7), decreased (N=5), dis-
continued (N=1), or never implemented (N=2). For the stabilized group,
linear modeling and random-effects meta-analysis compared the con-
tribution of individual facilities to an overall effect. Subgroup analyses
explored relationships between facility characteristics and outcomes.
Dose-effect analysis tested the hypothesis that the stabilized group would
have more positive outcomes. Results: Overall, the stabilized group re-
duced the percentage secluded by 17% (p=.002), seclusion hours by 19%
(p=.001), and proportion restrained by 30% (p=.03). The reduction in
restraint hours was 55% but nonsignificant (p=.08). Individual facility
effect sizes varied; some rates increased for some facilities. The dose-
effect hypothesis was supported for two outcomes, seclusion hours and
percentage restrained. The order of implementation group effects in
relation to each outcome varied unpredictably. Conclusions: The 6CS
was feasible to implement and effective in diverse facility types. Fidelity
over time was nonlinear and varied among facilities. Further research on
relationships between facility characteristics, fidelity patterns, and out-
comes is needed. (Psychiatric Services 65:345-351, 2014; doi: 10.1176/
appi.ps.201300210)

eclusion and restraint are phys-
ical interventions used by staff
to control aggressive or self-

destructive behavior of adults and
children in mental health and other

settings, including psychiatric hospi-
tals, emergency rooms, residential
programs, and schools (1). Controver-
sial for centuries, these practices are
now closely regulated or restricted by
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a variety of accreditation standards,
agency and facility policies, and rec-
ommendations and guidelines from
professional and trade organizations.
These generally consider seclusion
and restraint as interventions of last
resort, to be employed only when the
safety of staff or patients is immedi-
ately jeopardized and less coercive
alternatives have been considered (2).
Increasing numbers of consumers,
advocates, public agencies, and pro-
viders view seclusion and restraint
more restrictively, believing current
standards allow too much latitude,
when otherwise these practices could
be significantly reduced or even elim-
inated (3). From this perspective,
seclusion and restraint are not inter-
ventions but adverse events resulting
from treatment failure (4). Studies
showing wide variation in rates inde-
pendent of patient characteristics and
reports of successful reduction initia-
tives support the potential benefits of
quality improvement approaches on
a broader scale (5-8). Epidemiological
studies indicating high rates of trauma
history among persons with serious
mental illness (9) and consumer ac-
counts of the traumatizing effect of these
practices (10,11) lend weight to ethics-
based objections. With a broad range of
stakeholders increasingly engaged in
efforts to transform the mental health
system to support recovery, consumer
autonomy, and social integration, the
persistence of these coercive practices
remains a troubling anomaly (12-14).
Coercive measures in mental health
treatment are also contradictory to
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the goals of large-scale efforts to im-
prove the nation’s health care system.
Systematic reviews have marshaled
evidence indicating that seclusion and
restraint increase risks of physical and
psychological harm (2,15) and add
to the organizational costs of mental
health care (16) while providing no
therapeutic benefit (17). Thus these
coercive measures conflict with high-
profile initiatives, such as the Institute
for Healthcare Improvement’s “triple
aims” to improve population health
and the patient experience of care
while reducing per capita cost (18)
and the national movement to im-
prove patient safety in health care
(19).

Despite expenditure of consider-
able resources toward the goal of re-
ducing seclusion and restraint in the
form of policy initiatives, regulations,
reports, research evidence, media cov-
erage, government and foundation
grants, practice guidelines, and legal
cases (2,4,8,20), these practices con-
tinue to be common in psychiatric
facilities. A report from the National
Association of State Mental Health
Program Directors (NASMHPD) Re-
search Institute (NRI), based on ag-
gregate data from approximately 200
facilities indicated that in a given
month from 2002 to 2009 approxi-
mately 3.5% to 4.0% of patients were
restrained and 2.2% to 2.8% were
secluded (21). To place this in a quality
context, these seclusion rates are in the
midrange of patient falls in acute care
hospitals, the top adverse event in this
setting (22).

This article presents results of
a study that found patterns of in-
creasing and decreasing fidelity in
relation to changes in seclusion and
restraint rates over a four-year period
in 43 inpatient psychiatric facilities
and residential treatment programs
that were implementing the clinical
model Six Core Strategies to Prevent
Conflict and Violence: Reducing the
Use of Seclusion and Restraint (6CS).
These facilities were in eight states
that received grants in 2004 from the
Substance Abuse and Mental Health
Services Administration (SAMHSA)
to implement best practices for re-
ducing the use of seclusion and
restraint. 6CS was the model chosen
by all eight grantee states.
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Developed by NASMHPD Na-
tional Technical Assistance Center
(NTACQ), 6CS is a synthesis of strate-
gies shown to be effective in reducing
the use of seclusion and restraint,
organized as a prevention-based train-
ing curriculum (3,23-25). The six
strategies are topic areas: leadership,
debriefing, use of data, workforce de-
velopment, tools for reduction, and
inclusion of consumers, family mem-
bers, and advocates. An NTAC pro-
gram, the National Executive Training
Institute (NETI), has provided train-
ing in 6CS to state agency and provider
leadership in nearly every state.

Proctor and colleagues (26) have
identified eight essential implementa-
tion outcomes for new mental health
programs: acceptability, adoption, ap-
propriateness, costs, feasibility, fidel-
ity, penetration, and sustainability.
Our study focused primarily on fidel-
ity, defined as “the extent to which
delivery of an intervention adheres
to the protocol or program model
originally developed” (27) and sus-
tainability, which Proctor and col-
leagues defined as “the extent to which
a newly implemented treatment is
maintained or institutionalized with-
in a service setting’s ongoing, stable
operations.”

Methods

Data

We collected individual-level infor-
mation on facility and patient char-
acteristics and, linked by common
identifiers, patient-level seclusion and
restraint events in a format consistent
with the measure specifications of
the Behavioral Health Performance
Measurement System (BHPMS). The
BHPMS is a proprietary system de-
veloped by NRI, used by most state
and many private psychiatric hospitals
for purposes of Joint Commission ac-
creditation, and licensed for use in this
study. BHPMS measures of seclusion
and restraint rates are specified as the
percentage of clients secluded or re-
strained at least once during the report
period (unduplicated number of inpa-
tients with at least one seclusion or
restraint event as the numerator, and
total unduplicated number of inpa-
tients as the denominator), and dura-
tion of seclusion or restraint events
(total hours of seclusion and restraint

as the numerator, and total number of
inpatient hours as the denominator).

Implementa’ti()n over time was mea-
sured with the Inventory of Seclusion
and Restraint Reduction Interven-
tions (ISRRI), a prototype scale to
measure fidelity to the practices pre-
scribed in the 6CS. The ISRRI was
developed through a consensus pro-
cess involving the research staff and
the developers of the 6CS, who re-
viewed the NETT training curricula to
identify each recommended activity,
policy, and practice. A total of 138
items were identified, each coded as
a single bivariate response (imple-
mented: yes or no). A simple approx-
imation of reliability testing was
carried out before administration, The
research team and NTAC consultants
separately completed several ISRRIs
and then identified and resolved dif-
ferences. In addition, when NTAC
consultants conducted site visits to fac-
ilities, they completed a separate ISRRI,
which was then compared with the one
submitted by the facility.

Researchers have recommended that
fidelity measurement be conducted pe-
riodically (27). The ISRRI was com-
pleted twice online, once early in the
study (2004) to establish a baseline
because many facilities had already
initiated some features of the 6CS,
and a second time near the end of the
study period in 2007. The ISRRI,
which was completed by facility staff
knowledgeable about their reduction
program, required respondents to
indicate retrospectively whether and
when a particular activity had been
implemented. In the second admin-
istration, they were also required to
identify any activities that had been
discontinued and when this occurred.
The resulting information allowed for
the construction of fidelity score trend
lines representing patterns of imple-
mentation over time.

The SAMHSA program also sup-
ported a center to provide technical
assistance to grantees. To test the
hypothesis that technical assistance
would enhance implementation, we
obtained information about the num-
ber of site visits and units of technical
assistance provided to each facility.

Participating facilities received a de-
tailed protocol for data collection and
Web-based submission, accompanied
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by Web-based training. The computer
application for online data entry in-
cluded stringent logic checks with
notification to users of errors. Data
use agreements with grantee states
allowed for the use of limited (that is,
deidentified) data sets containing in-
formation on treatment episode and
seclusion and restraint events in the
form wused for the BHPMS. As
deidentified administrative data, these
were exempt from requirements for
institutional review board approval.

Statistical methods

Linear modeling and meta-regression
approaches controlling for covariates
were used to examine changes in
seclusion and restraint rates relative
to the extent to which the 6CS was
implemented. Controlling for covari-
ates was necessary because the effects
of 6CS over time could be con-
founded with changes in the patient
population. Covariates were deter-
mined by two tests. Correlations be-
tween consumer characteristics and
the dependent variables (changes in
seclusion and restraint rates) were mea-
sured, and characteristics that were
correlated were tested to determine
whether the groups in the preimple-
mentation and stable implementation
periods differed with respect to these.
Characteristics that differed signi-
ficantly between the two periods
were incorporated into the analysis as
covariates.

Because each of the four outcomes
measures was related to a different
combination of covariates, different
general linear models (GLM) were
employed for each of the four out-
comes. The GLM-predicted values
(change in seclusion and restraint rate
from preimplementation to stable
implementation with controls for the
effect of significant covariates) were
incorporated into meta-regression
models that synthesized seclusion
and restraint rates across all facilities
and by subgroups of similar facility
types.

Dose-effect analysis

The dose-effect analysis tested the
hypothesis that reductions in seclu-
sion and restraint would be greater
in facilities where implementation
reached a certain threshold and

Figure 1

Examples of five facility implementation categories based on Inventory of
Seclusion and Restraint Reduction Interventions (ISRRI) scores®
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* Scores for 16 quarters (Q) are shown. The threshold of 20% is the ISRRI score hypothesized to be
minimally necessary for the program to have an effect.

remained consistent over time and
that reductions would be smaller in
facilities that were continuing to in-
novate (because of the temporary
disruption that innovation creates)
and in facilities that never reached,
or that fell below, a required thresh-
old. To sort facilities into five theory-
based patterns of implementation
represented by ISRRI score trend
lines, a level of implementation hy-
pothesized to be minimally necessary

for the reduction program to have an
effect was set as an ISRRI score of
20%. Then facilities were classified
according to ISRRI score trend lines
into five implementation categories:
implementation continuing, passing
the threshold then continuing to
increase fidelity by adding compo-
nents throughout the time frame
(N=7); implementation decreasing,
passing the threshold to reach a pla-
teau and then subsequently declining

Figure 2

Mean scores on the Inventory of Seclusion and Restraint Reduction Inter-
ventions (ISRRI) of facilities in five implementation categories®
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Figure 3

Dose-effect change in percentage of patients secluded or restrained and in
hours of seclusion and restraint for facilities in five implementation

categories
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by more than 10% (N=5); implementa-
tion discontinuing, passing the thresh-
old but then subsequently falling below
it (N=1); never implemented, never
reaching the threshold score (N=2);
and implementation stabilized, pass-
ing the 20% threshold then reaching
a steady state of an ISRRI score that
did not increase or decrease by more
than 10 points over a four-month
period (N=28). Only the 28 facilities
in the stabilized category were included
in the outcomes meta-analysis. These
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threshold levels of 20% minimum and
10% variation, though somewhat arbi-
trary, were chosen to maximally differ-
entiate groups of facilities on the basis
of the range and pattern of ISRRI
scores. Examples of these implemen-
tation categories are shown in Figure 1.

Results

The unit of analysis was the individual
psychiatric facility. Most of the 43
facilities (N=34, 79%) were freestand-
ing psychiatric hospitals. Only three

(7%) were residential programs, and
six (14%) were psychiatric units in pub-
lic health or private hospitals. Facilities
varied considerably in size, with nine
(21%) having 50 or fewer beds and ten
(23%) more than 200 beds. Most
(N=31, 72%) served only adults, and
all but two (5%) were state operated.
Most (N=34, 79%) contained several
units with diverse functions. [Tables
summarizing facility information are
available in an online data supplement
to this article.]

Most characteristics identified as
being related to differences in seclu-
sion and restraint rates, and therefore
tested as covariates, were represented
in most of the facilities” populations,
although with considerable variation
in proportions.

Most facilities (N=38, 88%) received
technical assistance from NTAC dur-
ing the course of the project. Over
half (N=23, 53%) received site visits
from NTAC during the course of the
project.

Implementation

The number of facilities in each
implementation category is shown in
Figure 2, along with each category’s
average score at baseline (preimple-
mentation), highest score, and final
ISRRI score. It is noteworthy that
implementation peaked and then de-
clined for all four categories that
reached the implementing threshold.

Dose-effect analysis

The dose-effect analysis tested the
hypothesis that facilities in the stabi-
lized implementation category (N=28)
would have sharper declines in seclu-
sion and restraint rates than facilities in
the other implementation categories.
The results shown in Figure 3 indicate
that the hypothesis was supported with
respect to two of the four outcome
measures—those related to average
duration of seclusion and restraint
events—but not to the proportion of
the population secluded or restrained.
Facilities in the stable implementa-
tion group had the greatest mean
change in seclusion hours per 1,000
treatment hours (r=.88, p=.02) and in
restraint hours per 1,000 treatment
hours (r=.46, p=.05). The greatest re-
duction in percentage secluded, how-
ever, was achieved by facilities in the
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implementation continuing group.
Group differences in the change in
the percentage of patients restrained
were nonsignificant. It is also note-
worthy that the order of the imple-
mentation categories in relative degree
of change varied with respect to the
four outcomes.

Technical assistance

Tests of the hypothesis that technical
assistance would enhance implemen-
tation produced inconclusive results.

Seclusion and restraint reduction
with stable implementation

Table 1 presents results of the random-
effects meta-analysis (change in weighted
means of percentage and hours of
seclusion and restraint) for the 28
facilities that reached stable imple-
mentation. Nine achieved reductions
in the percentage of the overall pop-
ulation secluded, with an average
reduction of 17% (p=.002). Fifteen
reduced the amount of seclusion

Table 1

Seclusion and restraint outcomes at 28 facilities from preimplemention to
stable implementation of a reduction initiative®

N %
facilities average

Standard
difference
in Weighted

Outcome reducing reduction means” SE 95% CI p
Percentage of patients

secluded 9 17 .78 25 30 to 1.27  .002
Time secluded 15 19 1.13 33 47 to 1.78  .001
Percentage of patients

restrained 9 30 22 .10 .02 to .41 .027
Time restrained 12 55 .58 .34 -08 to 1.25 .083

* Adjusted for patient characteristics

b . L . .
Positive mean indicates decrease at stable implementation.

hours per 1,000 treatment hours, with
an average reduction of 19% (p=.001).
Nine facilities achieved reductions in
the percentage of patients who were
restrained, with an average reduction
of 30% (p=.027). Twelve facilities
achieved reductions in the hours of
restraint, with an average of 55%, al-
though the change was not significant.

Figure 4 is the forest plot of meta-
analysis results for one of the four
outcomes—number of seclusion hours.

Discussion

Various studies that track fidelity over
time have been conducted (28,29) or
proposed (30). To our knowledge, this
is the first study to use the approach

Figure 4

Forest plot of change in number of seclusion hours per 1,000 treatment hours from baseline to stabilized

implementation®

Statistics for each facility
SDin Standard Lower Upper
Model Facility means error limit limit p value Standard diference in means and 95% CI
161 1.633 482 .688 2.577 .001
187 3.930 .795 2.371 5.489 .000 - I
237 -.397 .388 -1.157 .362 .305
257 1.710 576 .582 2.838 .003
310 2.073 .562 .972 3.174 .000 ——
315 —2.185 .619 -3.397 -.972 .000 -
321 2.296 .662 .998 3.593 .001 ——
335 2.039 .559 .944 3.134 .000 ——
337 .078 418 —.741 .896 .852 ——
353 3.600 .675 2.277 4.924 .000
376 .399 .461 —-.504 1.302 .386 —i—
388 4.730 .933 2.900 6.559 .000
405 1.828 497 .854 2.802 .000 ——
439 767 444 -.102 1.637 .084 -
484 4.158 .890 2.414 5.902 .000 Hll-
489 2.663 .808 1.079 4.246 .001 ——
505 —1.425 .586 —2.573 -.277 .015 ——
508 1.755 757 272 3.239 .020 ——
522 —-.588 .509 —1.586 41 .249 ——
565 —3.957 .863 —5.648 —2.267 .000 —-
668 -914 .667 —2.221 .392 170 —i—
716 —.424 481 —1.366 518 .378 —
724 542 464 —-.369 1.452 244
799 1.512 .560 414 2.609 .007
868 440 476 —.492 1.372 .355 ——
877 2.235 .624 1.013 3.457 .000
935 7.955 1.338 5.332 10.578 .000 ——
947 -1.633 .569 —2.749 -.518 .004
Random 1.125 .333 471 1.778 .001 ——
-
-8 —4 0 4 8

Increased hours

Decreased hours

post post

* Adjusted for percentage Hispanic and percentage involuntary
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of dynamic fidelity measurement to
track advances and declines in the
implementation of program com-
ponents over time and compare
these with outcomes in dose-effect
analysis.

Researchers have recently recog-
nized that even successfully imple-
mented evidence-based and innovative
programs may fail to be sustained for
a Variety of reasons, an outcome
described by Massatti and colleagues
(31,32) as “de-adoption.” Results of the
dynamic fidelity measurement ap-
proach of this study, which showed
drop-offs in many facilities, suggest
that longer-term implementation stud-
ies may find that “de-adoption” is an
important phenomenon.

The forest plot in Figure 4 shows
one of the outcomes—change in
hours secluded—that was positive
for the 28 facilities overall. However,
for eight facilities, no change was
noted, and four actually had increases
in hours of seclusion, an inconsistency
that would not have been evident with
a methodology that simply pooled
effects across facilities.

The hypothesis that facilities in the
stabilized implementation category
would have achieve greatest improve-
ments in seclusion and restraint rates
was supported for duration of seclu-
sion and restraint events but not for
percentage of patients secluded or
restrained, suggesting the possibility
of underlying differences in how
reduction strategies influence dura-
tion versus incidence of seclusion and
restraint events. In addition, the order
of the other categories in their relative
effectiveness varied depending on the
particular outcome variable, suggest-
ing subtleties in the relationship be-
tween fidelity and outcomes that we
are unable to explain. These variations
in the results of the dose-effect analysis
indicate a need for further research.

The study had several important
limitations. Because of data limita-
tions, we were unable to address two
common concerns about reducing
seclusion and restraint: that it will
result in increased injuries to patients
and staff and that it will increase the
use of PRN psychotropic medication
as a substitute “chemical restraint”
(33,34). The psychometric properties
of the ISRRI were not formally tested,
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although several measures described
above were taken.

The findings suggest several oppor-
tunities for further research. One is
refinement of the ISRRI, such as
conducting more formal psychomet-
ric testing and using the ISSRI to
determine the relative impact of the
individual domains and subdomains of
the 6CS in order to identify core
components and their relative impor-
tance (35-37).

Further exploration of differences
in implementation patterns, including
qualitative methods, would advance
understanding of the barriers and
facilitators that influence implemen-
tation. Also, the use of BHPMS
measure specifications allows for the
possibility of additional research—for
example, analysis of differences
among facility types and state mental
health system characteristics or the
relationship between implementation
and outcomes at the unit level.

Conclusions

This study demonstrated the feasibil-
ity and effectiveness of the variety of
approaches and tools represented by
the Six Core Strategies for Reduction
of Seclusion and Restraint for re-
ducing the use of seclusion and
restraint in diverse facility types and
patient populations. All but two of 43
facilities succeeded in implementing
evidence-based strategies to some
extent, and most achieved some de-
gree of reduction in seclusion and
restraint rates. Differences among
facilities in the degree of reduction
were related to differences in the
extent of implementation. Further
research is required to understand
the relative effectiveness of specific
strategies and to gain a better under-
standing of the dynamic relationship
between the implementation process
and consumer outcomes across di-
verse types of facilities.
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