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Abstract

Background: Epidemiological studies have demonstrated considerable differences in the use of coercive measures
among psychiatric hospitals; however, the underlying reasons for these differences are largely unclear. We
investigated to what extent these differences could be explained by institutional factors.

Methods: Four psychiatric hospitals with identical responsibilities within the mental health care system, but with
different inpatient care organizations, participated in this prospective observational study. We included all patients
admitted over a period of 24 months who were affected by mechanical restraint, seclusion, or compulsory
medication. In addition to the patterns of coercive measures, we investigated the effect of each hospital on the
frequency of compulsory medication and the cumulative duration of mechanical restraint and seclusion, using
multivariate binary logistic regression. To compare the two outcomes between hospitals, odds ratios (OR) with
corresponding 95% confidence intervals (CI) were calculated.

Results: Altogether, coercive measures were applied in 1542 cases, corresponding to an overall prevalence of 8%.
The frequency and patterns of the modalities of coercive measures were different between hospitals, and the
differences could be at least partially related to institutional characteristics. For the two hospitals that had no
permanently locked wards, certain findings were particularly noticeable. In one of these hospitals, the probability of
receiving compulsory medication was significantly higher compared with the other institutions (OR 1.9, CI 1.1–3.0
for patients < 65 years; OR 8.0, CI 3.1–20.7 for patients ≥65 years); in the other hospital, in patients younger than 65
years, the cumulative duration of restraint and seclusion was significantly longer compared with the other
institutions (OR 2.6, CI 1.7–3.9).

Conclusions: The findings are compatible with the hypothesis that more open settings are associated with a more
extensive use of coercion. However, due to numerous influencing factors, these results should be interpreted with
caution. In view of the relevance of this issue, further research is needed for a deeper understanding of the reasons
underlying the differences among hospitals.
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Background
Coercive measures in the form of mechanical restraint,
seclusion, and compulsory administration of medication
are widely used in psychiatric institutions for the man-
agement of patient behaviors that are potentially harmful
to themselves or to others. Due to the ethical and legal
compliance issues surrounding the conflict between en-
suring safety versus respecting patient autonomy, the ad-
equate application of coercive measures represents
major challenges in everyday clinical practice [1–6].
There is broad consensus that coercive measures

should only be used as a last resort when the hazard
posed by the patient’s behavior cannot be otherwise con-
trolled [7, 8]. However, there is still a significant lack of
empirical data regarding the benefits and risks associated
with both coercive measures and potential alternatives,
despite the proposal of various strategies to reduce the
use of coercion [8–13]. Of note, epidemiological studies
have demonstrated considerable differences in the fre-
quency and methods of coercive measures between indi-
vidual institutions within various countries [13–19].
Overall, clinical practice appears to be primarily deter-
mined by local traditions and personal preferences in-
stead of by evidence. Thus, there is a tremendous need
to examine the inconsistencies in the use of coercion
aimed at reducing the total number of coercive measures
and, for cases in which coercion is unavoidable, choosing
the most effective yet safe and humane method as
possible.
The use of coercive measures is determined by numer-

ous influencing factors. In addition to patient character-
istics and the competencies and attitudes of the staff,
structural and organizational aspects of inpatient care
play important roles [20–25]. In this context, the con-
cept of “open-door psychiatry” is increasingly being dis-
cussed, but the subject is controversial. Although locked
wards may be necessary to ensure safety, locked doors
may lead to more frequent critical incidents and an in-
creased need for coercion due to their aversive nature.
In fact, some empirical data indicate that open-door pol-
icies are not associated with more frequent complica-
tions [26–29]. However, given that considerable
methodological objections have been raised against these
studies, no clear recommendations can be made at this
time [6, 8, 30–32]. In particular, the effects of open-door
versus locked-ward policies on the use of coercive mea-
sures are unclear.
Against this background, we assessed the application

of coercive measures in psychiatric inpatients treated
under real care conditions in different hospitals. The pri-
mary objective was to investigate, on an exploratory
basis, whether there were differences in the use of coer-
cive measures between participating hospitals, and to
what extent these differences could be explained by the

organization of inpatient care within the hospitals, in-
cluding the impact of differing door policies.

Methods
In a multicenter prospective observational study, we en-
rolled patients in 4 psychiatric hospitals located in the
German federal state of Rhineland-Palatinate over a
period of 24 months. The hospitals were selected in such
a way that, on the one hand, there were clear differences
with regard to institutional characteristics, whereas on
the other hand, they had identical care mandates.

Participating institutions
All hospitals are included in the governmental hospital
planning headed by the State Ministry of Health and
have the legal obligation to take over comprehensive
psychiatric inpatient care, including emergency hospitali-
zations, for a defined catchment area. Rhineland-
Palatinate is divided into 19 care regions, in each of
which one hospital has a mandatory care mandate; the
catchment areas of the 4 participating hospitals cover
23% of the total population of this federal state.
Against a background of identical duties and responsi-

bilities within the mental health care system, there are
clear differences in structure, organization, and patient
management:

� Hospital A is a specialty hospital for psychiatry and
neurology with a predominantly rural catchment
area (population 399,000, area 1373 km2). This is a
teaching hospital of a university medical center. Two
departments participated in the study:
– The Department of General Psychiatry (patients

< 65 years of age) with 166 beds on 6 open wards
and 2 locked wards. All wards are specialized in
regards to diagnoses.

– The Department of Geriatric Psychiatry (patients
≥65 years of age) with 61 beds on 1 open ward
and 2 locked wards. These wards are not
specialized in terms of diagnoses.

In relation to the catchment area, the two
departments provide 0.57 beds per 1000 inhabitants.
Critical patients who exhibit a risk potential are
initially admitted to one of the locked wards.
Coercive measures are carried out only on the
locked wards. Patients are transferred between open
and locked wards if necessary and justifiable on the
basis of the risk assessment.

� Hospital B is a department at a nonacademic general
hospital with an urban catchment area (population
172,000, area 78 km2). This hospital has 74 beds on
3 open wards (0.43 beds per 1000 inhabitants). The
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ward doors are principally open, but can be locked if
necessary. The wards are not specialized in terms of
diagnoses. Admissions are made regardless of the
place of residence in the catchment area; however,
in order to optimize the continuity of treatment,
efforts are made to treat readmitted patients on the
same ward as they were on previously. Critical
inpatients with risk potential are treated on all
wards, and coercive measures are also used on all
wards.

� Hospital C is a department at a university medical
center with an urban catchment area (population
219,000, area 98 km2). This hospital has 125 beds on
6 open wards and 1 locked ward (0.57 beds per 1000
inhabitants). Whereas patients on the locked ward
have the full spectrum of diagnoses, the open wards
are specialized by diagnosis. The one ward
specializing in geriatric psychiatric patients basically
has an open ward door, although it can be locked if
necessary. Critical patients with risk potential are
initially admitted to the locked ward, whereas the
other patients are admitted to the other wards
according to diagnosis. Coercive measures are
predominantly carried out on the locked ward and
only a small proportion are performed on the
geriatric ward. Patients are transferred between the
open and locked wards if necessary and justifiable
on the basis of the risk assessment.

� Hospital D is a department at a nonacademic
general hospital with a catchment area containing
both urban and rural sectors (population 169,000,
area 1086 km2). This hospital has 80 beds on 3 open
wards (0.47 beds per 1000 inhabitants). The hospital
leadership advocates a strict open-door policy: the
ward doors are open at all times and cannot be
locked, but are under intensive surveillance by staff.
Admissions are made according to the principle of
sectorization, i.e., each ward is assigned to a specific
sector of the catchment area. The wards are not spe-
cialized in terms of diagnoses. Critical inpatients
with risk potential are treated on all wards, and co-
ercive measures are also used on all wards.

In each of the facilities described above, all wards par-
ticipated in the study. Thus, it was ensured that all insti-
tutions relevant for inpatient care of the adult
population in the 4 assigned catchment areas were in-
volved. Due to very different treatment conditions and
legal frameworks, the departments for child and adoles-
cent psychiatry in hospital A and at the university

medical center, to which hospital C belongs, as well as
the department for forensic psychiatry in hospital A,
were not involved. Although coercive measures are also
used in these facilities, they were not relevant to the ob-
jectives of the present study.
In the statistical analysis where we compared the hos-

pitals regarding the use of coercive measures, the
organizational characteristics of the hospitals described
above represent predetermined and fixed parameters.

Study sample
All patients admitted to one of the 4 hospitals during
the recruitment period from October 1, 2012, to Sep-
tember 30, 2014, who experienced one or more of the
following coercive measures during the course of the
index hospitalization, were included in the study: mech-
anical restraint of variable extent in a bed or chair, seclu-
sion in a special room, or compulsory administration of
medication. All forms of forced medication were consid-
ered, regardless of the type of substance and indication.
There were no further inclusion or exclusion criteria.
The study was performed under real care conditions

with no study-related interventions. All patients were
treated according to standard procedures in the respect-
ive hospitals. No study-specific treatment requirements
or recommendations were made. The safety and quality
of care were exclusively incumbent upon the institutions
and were explicitly not influenced by the study design.

Data collection
In addition to the usual patient charts, a standardized
form was used to document the coercive measures. This
form had already been implemented in routine care in
all the participating hospitals before the study began.
The coercive measures data as well as the sociodemo-
graphic and basic clinical data were extracted from the
patient charts by a member of the project team during
regularly scheduled visits at participating hospitals. All
the data were entered in electronic devices in the re-
spective hospitals and were sent in a pseudonymous
form to the study center in Mainz for subsequent ana-
lysis. In the participating hospitals, all admissions are
fully recorded administratively, so that the total number
of admissions during the study period can be obtained
from the respective clinical information systems.
Documentation quality was ensured by quality safety

measures already in place at the various institutions
under the responsibility of the local chief physicians.
Moreover, the quality and completeness of the extracted
data were continuously monitored by the project team
in parallel with data collection during the entire study
period.

Mann et al. BMC Psychiatry          (2021) 21:419 Page 3 of 11



Data analysis
A statistical analysis plan was drafted by the data analyst
based on the original grant proposal and subsequently
discussed with the principal investigator and all authors.
Several revisions of this plan were performed. The final
version of the analysis plan was used for the following
pre-planned data analyses. No post-hoc analyses were
conducted.
The data analyst was blinded with respect to the hos-

pitals and was only aware of the hospitals’ pseudonyms
(A, B, C, and D). The prevalence of coercive measures
was calculated by the number of cases affected by coer-
cion in relation to the total number of admissions in
each hospital. A more detailed evaluation of the differ-
ences in relative frequencies of the use of coercive mea-
sures among the hospitals was not performed because
the characteristics of those patients who were not af-
fected by coercive measures were not recorded in this
study. Instead, we focused on how coercive measures
were applied in the clinical routine and whether differ-
ences between hospitals could be related to structural
and organizational factors.
In the first step, we analyzed patterns of coercive mea-

sures applied in the various hospitals. For each case dur-
ing their entire hospital stay, distinct episodes of
coercion were defined as continuing mechanical re-
straint or seclusion, including interruptions of less than
6 h. Interruptions longer than 6 h and changes from
mechanical restraint to seclusion or vice versa were con-
sidered separate episodes of coercion. The duration of
each episode was calculated by summarizing the entire
duration minus the time of interruptions (i.e., the net
duration). Next, the cumulative duration of mechanical
restraint and seclusion per case was calculated by sum-
ming all episodes’ net duration. Given the cumulative
duration was not normally distributed, we dichotomized
it into ≤8 and > 8 h. Compulsory medication could be
administered alone without further coercive measures or
in combination with mechanical restraint or seclusion.
Sample characteristics (sex, age, and ICD-10 F diagnosis)
were compared between the hospitals using percentages
and chi-square tests.
In the second step, we investigated the hospital effects

on two outcomes relevant to the application of coercive
measures using multivariate binary logistic regression:
frequency of compulsory administration of medication
(cases with vs. without compulsory medication) and cu-
mulative duration of mechanical restraint and seclusion
per case (≤ 8 vs. > 8 h).
Effect modification by age (≥ 65 and < 65 years) was

anticipated a priori and was tested using likelihood ratio
tests. In both regression models, there was indeed evi-
dence of effect modification by age. Hence, analyses
were performed separately for the two age groups. To

compare the two outcomes between hospitals, odds ra-
tios (OR) with corresponding 95% confidence intervals
(CI) were calculated, adjusting for potential confounding
variables (patients’ sex and psychiatric diagnosis, occu-
pancy per staff, and modality of the coercive measure).
In the regression models, we used hospital A as the ref-
erence because it comprised the largest sample size.
Hence, the OR corresponds to the likelihood (odds) of
receiving compulsory medication and having a cumula-
tive duration of mechanical restraint and seclusion per
case of > 8 h, respectively, in the hospitals B, C, and D
compared with hospital A.
We performed the statistical analysis using the STATA

12 software package (StataCorp 2011, College Station,
TX: StataCorp LP).

Ethical and legal considerations
The study protocol was approved by the ethics commit-
tee at the state chamber of physicians of Rhineland-
Palatinate, reference number 837.515.11 (8057). Regard-
ing the legal aspects of the use of coercive measures,
unitary statutory regulations and medical guidelines
were followed at the participating hospitals.

Results
Altogether, we registered 1542 cases that were affected
by coercive measures, corresponding to an average pro-
portion of 8.0% of all cases admitted to the participating
hospitals during the 2-year recruitment period. In rela-
tion to the total number of admissions in each hospital,
the proportion of cases affected by coercive measures
was 5.2% for hospital A, 9.9% for hospital B, 9.4% for
hospital C, and 11.7% for hospital D.

Characterization of the study sample
The patients’ demographic and clinical characteristics
are summarized in Table 1. There were no differences in
sex distribution between the hospitals. The average per-
centage of cases aged ≥65 years was 28%. In hospitals A
and D, the proportion of elderly patients was higher
compared with that in hospitals B and C. On the basis
of the ICD-10 diagnoses, substance-related disorders
(F1) were most frequent, followed by organic mental dis-
orders (F0) and schizophrenia and other psychotic disor-
ders (F2). F0 diagnoses were more frequent in hospitals
A and D, whereas F1 and F2 diagnoses were more fre-
quent in hospitals B and C.

Pattern of coercive measures
Of all 1542 cases, in 1200 cases (77.8%) only one distinct
coercive modality was applied; in the remaining cases,
more than one method was used during the patient’s
stay in the hospital. The proportion of cases affected by
the distinct coercive modalities in the various hospitals
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is shown in Fig. 1. In all hospitals, mechanical restraint
was the predominant method when applying coercive
measures. In hospital D, all patients who underwent co-
ercion had mechanical restraints, and no seclusions were
performed. The percentage of cases concerned by seclu-
sion was the highest in hospital B (33.2%), whereas it
was low in hospitals A and C (< 5%). Overall, medication
was compulsorily administered in 272 cases (17.6%). The
highest proportion was recorded in hospital D (28.2%),
whereas the lowest was found in hospital B (11.4%).
Compulsory medication was primarily administered in
combination with mechanical restraint.
The number of distinct episodes of coercion within an

individual case ranged from 1 to 21. The majority of the

patients (71.9%) underwent only one episode of coercion
during their hospital stay, and in most cases (72.0%) the
first episode occurred on the day of admission or the
day after admission.

Compulsory administration of medication
In all the hospitals, the proportion of cases of compul-
sory medication was higher in younger patients com-
pared with patients aged ≥65 years (Fig. 2).
The statistical analysis of the differences in administra-

tion of compulsory medication between hospitals is
summarized in Table 2. Unadjusted ORs are shown in
the upper part of the table. After adjusting for sex, diag-
nosis, and occupancy per staff, only slight changes in the

Table 1 Characteristics of cases affected by coercive measures

All Hosp A Hosp B Hosp C Hosp D

n (%) n (%) n (%) n (%) n (%) P value

Admissions 19,295 8571 4268 3505 2951

Number of cases with coercive measures 1542 448 422 328 344

Sex

Female 533 (35) 149 (33) 149 (35) 116 (35) 119 (35) 0.91

Male 1009 (65) 299 (67) 273 (65) 212 (65) 225 (65)

Age

< 65 years 1105 (72) 277 (62) 353 (84) 259 (79) 216 (63) < 0.01

≥ 65 years 437 (28) 171 (38) 69 (16) 69 (21) 128 (37)

Diagnosis ICD-10

F0 419 (27) 177 (40) 57 (14) 66 (20) 119 (35) < 0.001

F1 523 (34) 98 (22) 183 (43) 131 (40) 111 (32) < 0.001

F2 365 (24) 87 (19) 134 (32) 72 (22) 72 (21) < 0.001

F3 94 (6) 26 (6) 18 (4) 37 (11) 13 (4) < 0.001

F4/5 29 (2) 13 (3) 11 (3) 4 (1) 1 (0) 0.03

F6 56 (4) 23 (5) 12 (3) 18 (5) 3 (1) 0.002

F7/8 56 (4) 24 (5) 7 (2) 0 (0) 25 (7) < 0.001

Abbreviations: Hosp Hospital

Fig. 1 Proportion of cases [%] of compulsory medication, seclusion, and mechanical restraint in the participating hospitals (total number of
cases 1542)
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ORs were observed. However, an independent effect of
these variables on the administration of compulsory
medication was evident. For hospital D, the probability
of receiving compulsory medication was higher com-
pared with that for hospital A for both age groups (age <
65 years, OR 1.9 (1.1,3.0); age ≥ 65 years, OR 8.0
(3.1,20.7)). For hospitals B and C, the probability of re-
ceiving compulsory medication was lower in younger pa-
tients compared with that for hospital A (OR 0.5
(0.3,0.8)). By contrast, for elderly patients, the probability

of receiving compulsory medication was higher in hos-
pital C (OR 5.2 (1.7,15.8)) and tended to be higher in
hospital B compared with hospital A.
Regarding diagnoses, schizophrenia and other psych-

otic disorders (ICD-10: F2) were associated with a higher
probability of receiving compulsory medication com-
pared with organic mental disorders (ICD-10: F0) and
substance use disorders (ICD-10: F1).

Cumulative duration of mechanical restraint and
seclusion per case
The cumulative duration of all motion-restricting coer-
cive measures shows a markedly skewed distribution
with a wide range (median 10.2 h, mean 42.7 h). Clear
differences between hospitals were evident, and these re-
lationships were different between the two age groups
(Fig. 3).
The statistical analysis of the cumulative duration is

summarized in Table 3. Unadjusted ORs are shown in
the upper part of the table. The ORs did not change
considerably after adjusting for sex, diagnosis, and occu-
pancy per staff. In the younger patients, the probability
of a cumulative duration > 8 h was higher in hospital B
compared with hospital A (OR 3.4 (2.3,5.1)). For elderly
patients, however, the probability was higher in hospital
C compared with hospital A (OR 2.7 (1.4,5.5)). In the
younger age group, the diagnosis of substance use dis-
order (ICD-10: F1) was associated with a lower probabil-
ity of a cumulative duration > 8 h compared with other
diagnoses, and male patients were more likely to experi-
ence a cumulative duration > 8 h than female patients.
Finally, the effects of the compulsory medication ad-

ministration and the modality of coercive measures
(mechanical restraint versus seclusion) were included as
additional variables. There was no evidence of an inde-
pendent effect of compulsory medication on the cumula-
tive duration. However, seclusion was associated with a
higher probability of a cumulative duration > 8 h. The

Fig. 2 Proportion of cases [%] of compulsory medication in different hospitals depending on age

Table 2 Probability of receiving compulsory medication,
stratified by age, unadjusted and adjusted for diagnosis, sex,
and occupancy per staff

< 65 years ≥ 65 years

OR (95% CI) P value OR (95% CI) P value

Hosp A reference reference

Hosp B 0.4 (0.3,0.6) < 0.01 2.2 (0.7,6.9) 0.16

Hosp C 0.5 (0.3,0.8) < 0.01 4.0 (1.4,10.9) 0.01

Hosp D 1.3 (0.9,1.9) 0.23 7.5 (3.2,17.7) < 0.01

Hosp A reference reference

Hosp B 0.5 (0.3,0.8) 0.01 2.5 (0.7,8.5) 0.15

Hosp C 0.5 (0.3,0.8) < 0.01 5.2 (1.7,15.8) < 0.01

Hosp D 1.9 (1.1,3.0) 0.01 8.0 (3.1,20.7) < 0.01

Diagnosis ICD-10

F0 reference reference

F1 1.6 (0.7,3.7) 0.29 0.8 (0.2,2.8) 0.71

F2 4.0 (1.7,9.3) < 0.01 4.9 (2.0,12.2) < 0.01

F3 3.8 (1.5,9.9) 0.01 0.6 (0.1,4.5) 0.58

F4/5/6 2.7 (1.0,7.0) 0.05 39.8 (2.8,575.0) 0.01

F7/8 1.4 (0.5,4.0) 0.53 omitted

Male sex 0.7 (0.5,0.9) 0.02 0.8 (0.4,1.5) 0.45

Patients per staff 0.9 (0.9,1.0) 0.02 1.0 (0.9,1.2) 0.46

Abbreviations: Hosp Hospital, OR Odds ratio, CI Confidence interval
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effect of the hospital was reduced for hospital B, where
the OR changed from 3.4 to 2.6 for patients younger
than 65 years. However, even after adjusting for the ef-
fect of seclusion, a higher probability of a cumulative
duration > 8 h persisted in hospital B compared with the
other hospitals.

Discussion
We found a high overall prevalence of coercive measures
of 8% in the participating hospitals, which concurs with
previous studies [16, 33, 34]. A more detailed evaluation
of the differences in relative frequencies of coercive mea-
sures among the hospitals was not performed because
the characteristics of those patients who were not af-
fected by coercive measures were not recorded in this
study. Instead, we focused on how coercive measures
were applied in the clinical routine.
The first focus of the study was on the frequency of

compulsory medication. Across all hospitals, compulsory
medication was less frequently administered to elderly
patients. This could be due to several reasons, including
differing indications for coercive measures, e.g., preven-
tion of falls predominately in elderly individuals, and a
more cautious administration of medication in case of
organic mental disorders or somatic comorbidities. Par-
ticularly remarkable is the low proportion of compulsory
medication in the older age group in hospital A com-
pared with the other hospitals. This difference could be
related to the strict organizational segregation of the
general psychiatric and geriatric psychiatric inpatients at
this hospital. Segregation allows a high degree of
specialization, particularly in the geriatric psychiatric de-
partment, which is characterized by special competence
and experience in dealing with elderly individuals and
their age-specific problems [35–38]. However, the ad-
vantages of specialization must be weighed against its
possible negative effects such as the marginalization of
the elderly and the one-sided burden on the staff [39].

A relatively high proportion of cases of compulsory
medication use was found in hospital D regardless of
age. We hypothesize that this could be at least partially
due to the structural aspects of this hospital. A lack of
seclusion capabilities in association with open, non-
lockable wards might require alternative coercive ac-
tions, including compulsory medication, to keep the dur-
ation of mechanical restraint short while limiting the
risk of absconding from the ward. In all the other hospi-
tals, the patients could be secluded (e.g., immediately
after mechanical restraint) or treated under locked-ward
conditions.
However, alternative explanations must also be consid-

ered. A key issue is the attitude of the staff members
concerning the administration of compulsory medication
[40–45]. Within the legal framework, there is a certain
scope for decision-making between avoiding compulsory
medication as far as possible, because this can be
regarded as an additional somatically invasive coercive
measure accompanied by further risks, and administer-
ing compulsory medication as soon as this can be justi-
fied to mitigate symptoms and shorten motion-
restricting measures. These individual preferences could
vary between hospitals and thus could contribute to the
differences observed.
The other critical parameter we focused on was the

cumulative duration of mechanical restraint and seclu-
sion. Of note, compulsory medication had no significant
influence on the cumulative duration. One explanation
could be that compulsory medication was preferred in a
subgroup of patients who were particularly severely dis-
turbed, and the forced medication could have shortened
the duration of restricted mobility that would otherwise
have been much longer. However, as a relevant con-
founding variable, seclusion instead of mechanical re-
straint was identified. A possible explanation for the
association between seclusion and a longer cumulative
duration could be that seclusion was perceived by the

Fig. 3 Median of cumulative duration of mechanical restraint and seclusion per case [hours] in different hospitals depending on age
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staff as less invasive compared with mechanical restraint,
which might tempt the staff to maintain it longer. This
possibility is suggested by empirical findings that pa-
tients predominantly perceive seclusion as less stressful
than mechanical restraint [46–49]. In this context, it is
worth mentioning a previous study which had shown
that compulsory medication was perceived by patients as

less stressful than mechanical restraint and seclusion
[50].
The interaction between hospital and age regarding

the cumulative duration indicates different practices in
the hospitals for younger and elderly patients. In the
younger age group, a longer duration was more likely in
hospital B compared with the other hospitals. This dif-
ference could be at least partially due to the higher pro-
portion of seclusion cases in this hospital. In addition,
we hypothesize that longer durations could be facilitated
by the structural conditions in hospital B, which has
open wards that can be locked if required. Avoidance of
locking could reinforce the tendency to prolong mech-
anical restraint and seclusion compared with settings
that have continuously locked wards, such as in hospitals
A and C. In hospital D, which has permanently open
wards, the staff might be more aware of the risk of
absconding. Moreover, the relatively high proportion of
compulsory medication could also reduce the risk of
absconding in that hospital, as discussed earlier.
However, other influencing factors should also be con-

sidered here. In particular, the attitudes of the staff
members with respect to mechanical restraint and seclu-
sion play a crucial role and can differ among the hospi-
tals [51–55]. Here, the key focus is on the area of
conflict between the staff’s risk-taking propensity and
their respect for patient autonomy. This trade-off essen-
tially determines not only the indication for the use of
coercion but also the decision regarding its termination:
a higher need for safety on the part of the staff and less
respect for the patient’s right to self-determination will
be associated with a longer duration of coercive
measures.
In older patients, the probability of a longer duration

was increased in hospital C compared with the other
hospitals. Structural aspects cannot be clearly related to
this, so staff attitudes and their methods of dealing with
specific risks in geriatric psychiatric patients might ex-
plain this finding. To reveal the underlying causes, a
more in-depth analysis would be required to assess the
medical and nursing approaches to the care of elderly
patients.
The findings in this study are compatible with the hy-

pothesis that open-door settings could increase the use
of compulsory medication or prolong the duration of
motion restraint. However, interpretations regarding the
impact of structural aspects must be made with caution.
One reason is the ethical issues already discussed earlier
with complex trade-offs between conflicting values. The
individual attitudes and preferences concerning these is-
sues are predetermined by personality traits and voca-
tional experiences and are shaped by institutional
culture. Moreover, decision-making regarding the appli-
cation of coercive measures is influenced by group

Table 3 Probability that the cumulative duration of mechanical
restraint and seclusion per case is > 8 h, stratified by age,
unadjusted and adjusted for given variables

< 65 years ≥ 65 years

OR (95% CI) P value OR (95% CI) P value

Hosp A reference reference

Hosp B 2.1 (1.5,3.0) < 0.01 0.9 (0.5,1.6) 0.75

Hosp C 0.8 (0.6,1.1) 0.25 2.9 (1.5,5.7) < 0.01

Hosp D 0.8 (0.5,1.1) 0.18 0.9 (0.6,1.4) 0.65

Hosp A reference reference

Hosp B 3.4 (2.3,5.1) < 0.01 1.1 (0.6,2.0) 0.83

Hosp C 1.0 (0.7,1.5) 0.95 2.7 (1.4,5.5) < 0.01

Hosp D 1.1 (0.7,1.6) 0.75 1.0 (0.6,1.7) 0.87

Diagnosis ICD-10

F0 reference reference

F1 0.2 (0.1,0.5) < 0.01 0.6 (0.3,1.3) 0.19

F2 0.8 (0.4,1.5) 0.52 0.9 (0.4,2.0) 0.87

F3 0.8 (0.4,1.8) 0.65 2.1 (0.7,6.9) 0.21

F4/5/6 0.8 (0.4,1.7) 0.54 omitted

F7/8 1.4 (0.6,3.2) 0.47 omitted

Male sex 1.4 (1.1,1.9) 0.01 1.5 (1.0,2.3) 0.04

Patients per staff 1.0 (0.9,1.0) 0.07 0.9 (0.9,1.0) 0.13

Hosp A reference reference

Hosp B 2.6 (1.7,3.9) < 0.01 0.7 (0.4,1.5) 0.38

Hosp C 1.1 (0.7,1.5) 0.79 2.7 (1.4,5.5) < 0.01

Hosp D 1.1 (0.7,1.7) 0.55 1.0 (0.6,1.7) 0.99

Diagnosis ICD-10

F0 reference reference

F1 0.3 (0.2,0.5) < 0.01 0.7 (0.3,1.4) 0.29

F2 0.7 (0.4,1.4) 0.32 0.8 (0.4,1.9) 0.66

F3 0.9 (0.4,1.8) 0.70 1.7 (0.5,5.9) 0.37

F4/5/6 0.8 (0.4,1.7) 0.62 omitted

F7/8 1.3 (0.6,3.2) 0.50 omitted

Male sex 1.5 (1.1,2.0) 0.01 1.5 (1.0,2.3) 0.05

Patients per staff 1.0 (0.9,1.0) 0.11 1.0 (0.9,1.0) 0.22

Compulsory medication 1.0 (0.7,1.4) 0.88 1.2 (0.6,2.2) 0.67

Seclusion 4.8 (2.5,9.1) < 0.01 5.2 (1.3,20.6) 0.02

Abbreviations: Hosp Hospital, OR Odds ratio, CI Confidence interval
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processes, such as communication and dealing with
emotional stress within the team. These aspects have a
decisive impact on the way critical situations are handled
[56–60], which might be different in hospitals, but they
are very complex and have not been investigated in this
study.
There are also other limitations to this study. One

relevant factor is the severity of the behavioral distur-
bances and the resultant hazard potential, which has not
been assessed in the present study [61, 62]. Thus, pa-
tients in hospitals with higher rates of coercive medica-
tion or a longer duration of mechanical restraint and
seclusion could have been more severely disturbed com-
pared with the patients in other hospitals. The reasons
for such regional differences in severity could be related
to differences in sociodemographic characteristics or the
structure of complementary facilities in the respective
catchment areas.
Furthermore, we did not consider the use of alterna-

tive means to ensure patient and staff safety that ex-
cludes mechanical restraint or seclusion, e.g., installing a
door guard or intensive one-on-one care of high-risk pa-
tients. However, the patients might also consider such
alternative approaches to be very restrictive. Finally, we
only assessed the impact of the structural aspects on the
implementation of coercive measures, and we did not in-
vestigate the impact of these structural aspects on the
prevention of critical incidents and subsequent coercive
measures. In this respect, the opinion is often expressed
that open-door policies have a de-escalating effect,
resulting in a reduction in critical situations. However,
considering the last two points would require different
study designs, in which cases not affected by coercive
measures are also studied, including the monitoring of
the complications that have occurred under these
conditions.

Conclusions
This study confirms the clear differences in the use of
coercive measures between psychiatric hospitals, which
could be related at least in part to specific institutional
characteristics. From our findings, the hypothesis can be
formulated that more open settings are associated with a
more extensive use of coercion in the form of compul-
sory medication or a longer duration of motion-
restricting measures. However, due to the many factors
influencing the use of coercive measures, the results
should be interpreted with caution. Given the significant
relevance of the topic for the organization of psychiatric
inpatient care, further research is needed for a deeper
understanding of the reasons underlying the differences
between hospitals.
From the clinical perspective, in addition to the efforts

within each institution, a regular exchange of

experiences between staff members at different hospitals
in the context of clinical routine could promote mutual
learning processes to optimize the handling of critical
incidents and the implementation of coercive measures
in psychiatric institutions.
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