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Introduction: Between 2006 and 2012 the Dutch government funded a nationwide

program for reducing the use of seclusion. Although an initial first trend study showed

that the reported number of seclusions declined during the program, the objective of

a 10% annual decrease was not met. We wished to establish whether the decline had

continued after funding ended in 2012.

Method: Using quasi Poisson time series modeling, we retrospectively analyzed the

nationally reported numbers of seclusion and involuntary medication between 1998 and

2019, i.e., before, during and after the end of the nationwide program, with and without

correction for the number of involuntary admissions.

Results: With and without correction for the number of involuntary admissions, there

were more seclusions in the seven years after the nationwide program than during

the nationwide program. Although the reported number of involuntary medications also

increased, the rate of increase was slower after the end of the nationwide program

than before.

Conclusions: Rather than continuing to decrease after the end of the nationwide

program, the number of seclusions rose. This may mean that interventions intended to

reduce the use of seclusion within this program are not properly sustained in daily clinical

care without an ongoing national program.

Keywords: seclusion, involuntary treatment, involuntary medication, involuntary hospitalization, psychiatry,

nationwide program, seclusion reduction

INTRODUCTION

If other interventions in psychiatry fail, in many countries seclusion and restraint are often used
as a last resort to manage disruptive and violent behaviors. Though both may prevent injury to the
patient, others, or property, they also have negative side effects for patients and staff. These include
not only negative feelings like anger, humiliation, anxiety and aggressive feelings, but also injury,
disruption in the therapeutic relationship, and posttraumatic stress disorder (1–3).
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Due to the relatively high seclusion rates in the Netherlands
(4, 5), the Dutch government funded a nationwide program from
2006 to 2012 to reduce its use (6–10). Despite a 2% decrease in
the use of seclusion between 2006 and 2009, the program did
not meet its target of a 10% annual decrease. Meanwhile the
increase of absolute number of involuntary medications did not
change after the start of the program (the slopes of the increase
before and after the start of the program were about the same)
(11). The individual hospitals were free to choose an intervention
to reduce the use of seclusion, leading to a wide range of new
care methods to reduce the use of seclusion. These methods
were for example structured risk assessment, feedback of data
on coercive measures, deescalation training, trauma-informed
care, increasing hospitality, but could also mean a changed
building layout, like single-person bedrooms, comfort rooms,
low-threshold access to nurses in the ward or at counters rather
than in nurse stations (12, 13). In individual psychiatric hospitals
the effects of the funding varied greatly, in some cases there
were considerable reductions in the number and/or duration of
seclusions; in other cases there were considerable increases (12).
Overall, however the number of seclusions and their durations
both decreased (12).

Internationally, there have been few studies of seclusion-
reduction programs on such a large scale as an entire state
and/or nation.

One such example covered the Seclusion and Restraint
Reduction Program in Pennsylvania, where, after state-wide
policy changes had led to a range of interventions, the state
hospital system successfully reduced the use of seclusion and
restraint nearly to zero between 1990 and 2000 (14). Until 2010
this successful program was still producing decreasing rates of
seclusion (15). Elsewhere in the US, however, despite a national
plan to reduce and ultimately eliminate the use of seclusion
and restraint in mental health settings—including regulatory
changes and support by important organizations — the rate of
coercive measures in response to injurious assaults remained
roughly constant at 438 adult psychiatric units in 317 hospitals
between 2007 and 2013 (16). Välimäki et al. observed a similar
pattern in Finland: despite the strong emphasis to decrease the
use of coercive measures in psychiatric hospitals and a national
action plan for 2009–2015 intended to increase awareness of the
importance of reducing coercive measures, the actual reduction
was small (17). Keski- Valkama et al. concluded that Finnish
legislation had not been enough to reduce the use of seclusion
and restraint over a 15-year period. It seemed that the prevailing
treatment cultures had not really been challenged, and that
the regional variations in Finland showed that the treatment
traditions overpowered the law in different hospitals. As the
authors indicate, the legislative changes would have yielded better
results if they had been accompanied by national guidelines
and a national educational program (18). None of these studies
investigated the sustainability of continued reductions after the
national programs ended.

There are several reasons why it is important to determine
long term effects of such nationwide programs, for example the

Abbreviations: DHCI, Dutch Health Care Inspectorate.

considerable investments of money and time and because little to
nothing is known about their long-term effects.

The aim of this study was therefore to determine whether the
nationwide decline in seclusion achieved during the reduction
program had continued after funding ended. Even though it is
not the primary focus of the program and our study, we also
wished to determine whether there had been any changes in the
national number of notifications of involuntary medications. We
did this to ensure that a potential decrease in the use of seclusion
did not lead to a concomitant rise in the number of involuntary
medications (12).

METHODS

Nationwide Program
Between 2006 and 2012, the Dutch government awarded grants
to Dutch psychiatric hospitals that had specific plans for
preventing the use of seclusions, and for carrying out any
remaining seclusions more humanely. The most important
criteria for qualifying for the grant, besides a seclusion reduction
intervention, was that a psychiatric hospital had to monitor its
results, and it had to match the sum it received (6–11).

In total, 73 (84%) of the 87 Dutch psychiatric hospitals with
a permit for involuntary hospitalizations participated in the
national program [Lists retrieved in an email conversation with
L Willems, project manager of this nationwide program at the
Dutch Mental Health Care Organization (GGZ Nederland), in
February 2021 about the final reports of the funding of this
nationwide program in 2012 (19)]. We assume that, by 2012, this
number covered∼99% of the Dutch catchment area (12).

Seclusion and Involuntary Medication
Seclusion was defined as locking a patient in a room designed
for this purpose without opportunities to leave. Involuntary
medication was defined as any medication administered (usually
intramuscularly) against a patient’s will. In the Netherlands,
coercive interventions may only be used within an emergency
measure (short term) or as part of a specifically elaborated
involuntary treatment (long term) (4, 20). The start of either
of these two ways of coercive measures has to be reported to
the Dutch Health Care Inspectorate (DHCI), which published
the annual numbers of notifications of seclusion and involuntary
medication from 1998 until 2019. Thus, one notification could
contain multiple episodes of the coercive measure in question
(21). Other coercive measures, like mechanical restraint, are used
little in the Netherlands (22, 23).

Under the mental health law that applied at the time,
the Special Admissions Act [Wet Bijzondere Opnemingen in
Psychiatrische Ziekenhuizen, Wet BOPZ (20)], seclusion and
involuntary medication were permitted only with patients who
have been admitted involuntarily. Involuntary hospitalization
could be requested for inpatients and outpatients, if, as a
consequence of their psychiatric illness, they caused danger
to themselves or others, and also refused to consent with
hospitalization or treatment. As the population at risk thus
consists of patients who have been admitted involuntarily, we
needed to know the number of involuntary hospitalizations.
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FIGURE 1 | Number of seclusions and involuntary medications in the Netherlands per year, before (1998–2005), during (2006–2012) and after (2013–2019) a

nationwide program to reduce the use of seclusion, in absolute numbers.

The number of requests for involuntary hospitalizations that
had been processed from 1998 until 2009 was provided by the
DHCI. The number of involuntary hospitalizations requested
between 2010 and 2019 was obtained from the Dutch Council
for the Judiciary (Raad voor de Rechtspraak) (24), which,
unfortunately, collects only the number of processed requests
for court-ordered involuntary hospitalizations, not the number
of involuntary hospitalizations actually granted. However, the
number of requests is a good indication of the real number
of involuntary hospitalizations. For the 1998–2009 period the
number of involuntary hospitalizations granted ranged between
94.7 and 97%; the mean number granted was 96.2%. We have no
reason to assume that this trend was different in 2010–2019.

Statistical Analyses
To model the time series data, we used a quasi Poisson
Generalized Linear Model with a log link function and to
account for autocorrelation we used the number of seclusions
or involuntary medications in the previous year (25). To
capture the effect of the nationwide program and overall trend
“intervention period” and “year” (centered at 2006) were fixed
covariates. As the intervention period was defined as running
from 2006 through 2012, we defined 1998–2005 as being “before”
the nationwide program, and 2013–2019 as being “after” it.
To evaluate differences in developments before and after the
intervention, we tested models that included an interaction term
of period and year. Model selection was based onWald-tests with
alpha set at 5%.

To correct for changes in the number of involuntary
hospitalizations, all models were replicated with the log of
the number of involuntary hospitalizations per year as offset.
Sensitivity analyses were conducted that limited the time series to

2006–2018. The purpose was to correct for possible registration
bias caused by administrative start-up difficulties in the period to
2005, and also to correct for adaptations concerning legislative
changes in 2019–2020 preparatory to the implementation of a
new Dutch mental health law in 2020.

RESULTS

Annual Numbers of Seclusion and
Involuntary Medications
Between 1998 and 2005, the number of notifications of seclusions
reported to the DHCI increased by 32.6%, representing an overall
linear annual increase of 4.2%. Although the overall number of
seclusions decreased (overall annual difference −0.78%) during
the nationwide program, the number of seclusions increased by
5.7% in the seven years after the end of the program (overall
annual difference 0.80%). The model presented in Table 1

suggests that the number of seclusions after the end of the
nationwide program was indeed higher than during the program
itself. However, the number of seclusions did not increase along
a clear linear line (see Figure 1).

What was remarkable in Figure 1 was a steep decrease in 2018
and 2019 to a level almost similar to that in 2010.

With regard to involuntary medications, the number reported
to the DHCI between 1998 and 2005 increased by 64.1%,
effectively a linear annual increase of 7.3%. The increase of the
number of involuntary medications both during and after the
nationwide program are comparable to the period before the
program. But, in contrary to the numbers of seclusions, the
annual number of involuntary medications was almost always
greater than that in the previous year. Remarkably, however,
there was also a steep decrease in 2018 and 2019.
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TABLE 1 | Results of quasi Poisson time series models for the registered numbers of seclusion and involuntary medication in the Netherlands, both in absolute numbers

and in numbers corrected for the number of involuntary hospitalizations (as used by off-set).

Intervention Absolute numbers Corrected for number of involuntary

hospitalizations

Estimate 95% CI Estimate 95% CI

Seclusions Intercept 8.83 −1.059

Year• 0.012 −0.0064 to 0.031 −0.012 −0.032 to 0.0094

Number of interventions in previous year −0.0000062 −0.000076 to 0.000064 0.000033 −0.000046 to 0.00011

Period: before# 0.098 −0.0093 to 0.20 0.026 −0.095 to 0.15

Period: after# 0.22 0.027 to 0.41 0.28 0.064 to 0.49

Interaction year × period before# 0.029 −0.000018 to 0.057 −0.013 −0.045 to 0.020

Interaction year × period after# −0.015 −0.042 to 0.011 −0.027 −0.057 to 0.0031

Involuntary medication Intercept 7.41 −2.38

Year• 0.069 0.028 to 0.11 0.026 −0.014 to 0.067

Number of interventions in previous year 0.00011 0.000037 to 0.00025 0.00020 0.000054 to 0.00034

Period: before# 0.11 −0.053 to 0.27 0.011 −0.15 to 0.17

Period: after# 0.50 0.27 to 0.72 0.60 0.38 to 0.82

Interaction year* period before# 0.0041 −0.036 to 0.044 −0.023 −0.063 to 0.017

Interaction year* period after# −0.059 −0.093 to −0.024 −0.078 −0.11 to −0.044

The equation being: enumber of interventions = eintercept+ β1 * year number+ β2 * number of intervention year before+ β3 * period before+ β4period after+ β5 * year number * period before+ β6 * year number * period after .

“Intervention” is either seclusion or involuntary medication.
#: Period “during” is the reference.
•: years are centered at 2006.

The model (Table 1) shows not only that the number of
involuntary medications after the end of the nationwide program
was higher than during the program, but also that the increase
over the period after the program was greater than that during
the program.

The sensitivity analyses showed similar results. These analyses
excluded the period before and the years 2018 and 2019. This
means that these periods had no significant effect on the
final estimates.

Corrected Numbers
From 1998 until 2019, the number of involuntary hospitalizations
increased (24). Since this is the population at risk, the
analyses of the annual numbers of seclusions and involuntary
medications were repeated and corrected for the number of the
involuntary hospitalizations.

The number of seclusions reported to the DHCI using
involuntary hospitalizations as an offset, decreased before, during
and after the nationwide program with annual fluctuating
percentages ranging between 2.5 and 2.9% per period (see
Figure 2). And again, in line with the crude analyses in the
time series model, the number of seclusions per involuntary
hospitalization was higher after the nationwide program than
during the program (see Table 1).

With regard to involuntary medications, the number reported
to the DHCI per involuntary hospitalization increased by only
1.0% before the nationwide program (annual increase 0.14%).
The annual increase was greater both during the program (5.7%)
and after it (3.0%). In the time series model, the number
of involuntary medications per involuntary hospitalization was

greater after the program, although the slope was less steep (see
Table 1).

For the estimates of the final time series models (see Table 1).
Again, sensitivity analyses showed similar results.

DISCUSSION

To our knowledge, few studies have examined national programs
for reducing the use of seclusion, and no national scale or
statewide study has examined the effects of such a program after it
has ended. Ours is therefore the first to examine the longer-term
sustainability of continued reductions after such a program. To
determine whether a decrease in seclusions led to a concomitant
increase in the use of involuntary medication, we also examined
the use of involuntary medication. We found that, after funding
ended, the number of seclusions and number of involuntary
medications both increased.

Seclusion
The decrease in the number of seclusions that took place
during the nationwide program did not continue after the
program ended: instead the numbers rose, an effect that remained
even after correction for the increasing number of involuntary
hospitalizations. This maymean that the effects of the nationwide
program were not sustained in daily clinical care. Although one
cannot predict what the number of seclusions would have been
without any subsidy or funding, one may question whether the
program justified the investment made in it.

The effects of the program may have been greater and better
sustained if, in order to qualify for the government grant, the
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FIGURE 2 | Number of seclusions and involuntary medications per involuntary hospitalization in the Netherlands per year, before (1998–2005), during (2006–2012)

and after (2013–2019) a nationwide program to reduce the use of seclusion.

individual psychiatric hospitals had been obliged first to use only
evidence-based methods to reduce the use of seclusions, and
secondly to continue using them in daily clinical care after the
end of the program. This would have ensured that the activities
transcended the project itself by becoming embedded in normal
daily practice.

We can only speculate about the lower number of seclusions in
2018 and 2019, which may be a new trend, with a cause that is as
yet unknown, or otherwise an effect of ongoing efforts to reduce
the use of seclusion and coercive measures. It may also be part
of the varying pattern of seclusion numbers since 2012. As there
was a similar decrease in the number of involuntary medications,
it would be interesting to track these developments over the next
few years.

Involuntary Medication
During the 20 years under study, the registered number of
involuntary medications in the Netherlands has continued
to increase.

A partial explanation for the increase after 2008 may lie in
the effect of certain changes in the Mental Health Act between
2004 and 2008, which were intended to broaden the options for
involuntary treatment (22). For example, before these changes,
the only legally allowable use of involuntary treatment was to
prevent “serious danger” being caused by psychiatric illness. The
deletion of the word “serious” from the new legal formulation
broadened the options for involuntary treatment.

While it is conceivable that involuntary medication replaced
seclusion, the higher number of seclusions in the last periodmake
this unlikely.

Finally, we believe that the increased use of involuntary
medications in the Netherlands reflects psychiatric health care

workers’ changing ideas and beliefs about treatment. It suggests
a greater focus on using medication, whether voluntary or
involuntary, to improve (in)patients’ mental health rather than
using seclusion to protect bodily integrity, which can be harmed
by intramuscular injections (26). These changing ideas and
beliefs have also been incorporated into the new Dutch mental
health act: Act onMandatoryMental Health Care [Wet verplichte
geestelijke gezondheidszorg (27)].

Sustainability
Although legal and cultural contexts differ between countries, it is
interesting to compare our results with those of other national or
statewide studies on reducing seclusion, and to see whether and
how these results were sustained.

Pennsylvania’s Seclusion and Restraint Reduction Program
very successfully reduced the number of seclusions (14,
15). As this program started in 1990 and continued at
least until 2010, we might assume that these practices
have been sustained successfully in daily clinical mental
healthcare. The ongoing focus on reducing the use of seclusion
and restraint, because of continuing this program during
decades, may have helped to sustain this effect. It would
be interesting to see how the effects are sustained after this
program ends.

The effect of the Dutch nationwide program we describe
may be similar to that of the Finnish national plan for 2009–
2015 (17), which, also, found non-linear changes in the use
of coercive measures, with numbers going both up and down.
However, Finland did show a small overall reduction in the use
of coercive measure in the 20-year study period. To the best
of our knowledge, no report has appeared on the continued
sustainability of the Finnish national plan.
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In the international literature on the sustainability of
seclusion reduction programs, we found only one study—in the
Netherlands—in which Mann-Poll et al. investigated the long-
term effects of this nationwide program in three participating
hospitals (28). Although, after the end of government funding,
the three hospitals successfully reduced the use of seclusion, this
study concluded that its effect soon disappeared once formal
institutional awareness ended. During the funding period, the
number of seclusions declined in all three hospitals. Afterwards,
however, the situation varied. While the use of seclusion
increased in the first hospital, and went up and down in the
second, only the third hospital was able to maintain institutional
awareness and to sustain lower seclusion rates.

Boumans et al. found that organizational context is very
important. Although they found an initial reduction in the
use of seclusion after the implementation of an innovation
project in a psychiatric hospital, they also found during a later
period of organizational turmoil that the staff ’s work engagement
decreased and the use of seclusion increased again. This shows
the vulnerability of innovations within an organizational context
of continuous changes in mental healthcare (29).

Whitley et al. studied facilitating and barrier factors in
the implementation of an innovation project. He found that
leadership, organizational culture, training, staff and supervision
played meaningful roles in determining the success or failure
of its implementation, which was facilitated through strong
leadership, an organizational culture that embraced innovation,
effective training, and committed staff (30). These qualities,
which even worked synergistically to effect implementation,
sound similar to those applied in Pennsylvania (14), and are
advocated in the much cited “Six Core Strategies for Reducing

Seclusion and Restraint Use©” by Huckshorn, which comprise:
leadership toward organizational change; coercion data feedback;
workforce development; coercion-prevention tools; consumer
and family participation in all levels of the organization;
and debriefing after every coercion incident (31). To attain
sustainable results and prevent teams from falling back too easily
into old routines, Mann-Poll et al. also advocated an ongoing
developmental process of implementation (28).

Another initiative that might help to support the difficult task
of sustaining a change in culture toward ongoing reductions in
seclusion was proposed by Colton and Xiong, who developed
a questionnaire intended to measure staff perceptions of
organizational activities and staff attitudes toward the use of the
interventions to reduce the use of seclusion (32).

Limitations
Due to the retrospective observational design of our
study, we cannot say whether the changes we observed
in use of the coercive measures resulted directly from the
government initiative.

The use of seclusion and involuntary medication may
have been underreported to the DHCI (4), especially before
2006. A particular problem concerns the definition of
involuntary medication, which leaves room for interpretation,
as the boundaries between persuasion and coercion can be

fluid. This may have led to underreporting on the use of
involuntary medication.

As an extra check, we corrected the registered number
of seclusions and involuntary medications for the number of
processed involuntary hospitalizations. Although we believe this
accurately represents the population at risk, it is not the actual
number of involuntary hospitalizations, and comprises requests
for short involuntary hospitalizations as well as those for longer
ones. In addition, reasons for involuntary hospitalization might
differ from reasons for seclusion and involuntary medication.

It is also possible that the increase in both the number of
reported seclusions and involuntary medications was due to
registration bias: in other words, that it was the product of
better registration instead of an actual increase in the use of
coercive measures. Although this may have been true for the
years up until the start of the program, good registration of
the number of seclusions and other involuntary measures then
became mandatory as a condition for participation. For this
reason, a form was developed on which detailed information
could be entered on all the coercive measures applied, including
seclusion and involuntary medication. This form, named Argus,
was implemented nationwide, becoming mandatory from 2012
onwards for reports to the DHCI (33), and remaining so after the
end of the program. As the number of reported seclusions varied
greatly between 2009 and 2019, we assume that the numbers
presented cannot be explained by better registration, especially
since similar results were produced by our sensitivity analyses
excluding the period before the start of the program.

Conclusions
Rather than continuing the decrease after the end of the
nationwide program, the number of seclusions rose. As this
effect remained even after correction for the increasing number
of involuntary hospitalizations, it may mean that interventions
intended to reduce the use of seclusion within this program
are not properly sustained in daily clinical care without an
ongoing national program. To ensure that the effects of
future seclusion-reduction programs or other national mental
healthcare interventions are sustained after their subsidization
ends, we recommend that such subsidies are granted only if
these initiatives involve the implementation of evidence-based
interventions in normal daily care. As advocated above, these
initiatives should be accompanied by the Six Core Strategies

for Reducing Seclusion and Restraint Use© by Huckshorn, and
an ongoing developmental process of implementation of the
seclusion-reduction program in psychiatric hospitals.
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