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Abstract
To reduce coercion in acute inpatient child and adolescent psychiatric units, a better understanding of individuals 
at risk for seclusion and/or restraint (S/R) is needed. We report data on the proportion of patients secluded/
restrained and factors associated with higher risk of S/R. Identifying preventative mechanisms through risk 
stratification upon inpatient admission can aid the training of mental health professionals, and support shaping 
specific workflows for at-risk populations for example by joint crisis plans or post-coercion review sessions. 
Methods: A case-control study included all admissions (n = 782) to a department of child and adolescent psychiatry 
within 36 months between 2019 and 2022. Data on age, sex, out of home care, primary and comorbid ICD-10 
diagnoses, length of stay, prior/multiple admissions were compared between admissions with and without S/R 
using chi square tests for categorical and t-tests for continuous variables. Uni- and multivariate binary logistic 
regression models were computed. Results: The overall proportion of S/R was 12.8% (n = 100). Females (p = 0.001), 
patients in out of home care (p < 0.001), with prior admission (p < 0.001), Post-traumatic stress disorder (PTSD; 
p < 0.001) and Borderline personality disorder (BPD; p < 0.001) were at a significantly higher risk of S/R. Length of 
stay in days (OR 1.01), out of home care (OR 3.85), PTSD (OR 6.20), BPD (OR 15.17), Attention deficit hyperactivity 
disorder (ADHD)/conduct disorder (OR 4.29), and manic episode/bipolar disorder (OR 36.41) were significantly 
associated with S/R in multivariate regression. Conclusions: Child and adolescent psychiatric staff should consider 
risk factors when using coercive measures. Patients with PTSD and/or BPD are the most vulnerable subgroups. 
Training of professionals and clinical practice need to be adapted in order to prevent the use of S/R and its 
potential hazards.
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Background
In child and adolescent psychiatric units, mechanical 
coercive measures such as seclusions and/or restraints 
(S/R) are used as a last resort to prevent patients from 
harming themselves or others. Since the use of S/R is 
potentially harmful to both patients and staff, the over-
arching goal is to reduce them to a minimum. Risks to 
patients include injury [1, 2], re-experiencing from past 
traumatic events [3], and the risk of developing symp-
toms of post-traumatic stress disorder (PTSD) [2]. Chieze 
et al. (2019) found rates of PTSD after S/R ranging from 
25 to 47% in adult populations [2]. In retrospect, affected 
patients seem to perceive seclusions as less restrictive 
than restraints, and more frequently consider seclusions 
as justified. Some patients reported at least some helpful 
effects, for example calming them down [4]. Exploring 
service users’ experiences and needs is relevant for find-
ing alternatives to S/R and improving practices [5]. The 
incidence of violence is a result of the complex interac-
tions between patients and staff and is influenced by the 
culture of the unit [6]. Consequently, the use of S/R is 
expected to be closely related to this interplay. The use of 
S/R poses ethical and legal challenges for professionals, 
especially in the field of care for minors.

Studies report varying and sometimes high prevalence 
rates of coercive measure use in psychiatric facilities for 
children and adolescents [7, 8]. A review published in 
2022 reported that the prevalence of S/R among inpa-
tients in child and adolescent psychiatric units ranged 
from 6.5 to 29% [9].

Attempts to effectively reduce the use of S/R focus on 
structural levels, i.e., mental health service planning and 
evaluation [10], as well as on institutional levels with 
treatment concepts and staff training [11, 12]. A better 
understanding of affected underage patients is needed 
in order to minimize coercion on the patient level. Pre-
vious studies found a skewed distribution, with a small 
proportion of adolescents subjected to coercive mea-
sures repeatedly, while another proportion was affected 
only once or twice [13]. Data identifying clinical and 
sociodemographic risk factors for coercion are particu-
larly relevant because they point to potential targets for 
prevention. Previous studies, including the development 
of machine-learning based algorithms [14], have yielded 
heterogeneous results, applied a wide range of methods 
and named a wide spectrum of risk factors [8, 13, 15–27].

Female sex has been associated with a higher risk of 
S/R in Finnish nationwide studies [8, 13]. This is further 
supported by a systematic review of European studies 
describing female adolescents as vulnerable [20]. Non-
European studies tend to report younger age [18, 21, 
22] and male sex as risk factors [20, 27]. A single study 
described an increase of risk with age in boys [23].

Several studies point to social perspective, with poorer 
family functioning associated with S/R [20], with foster 
care [16] and out of home placement [24] as further risk 
factors consolidating the link. Belonging to a minority 
group in predominantly White communities increased 
risk for S/R in some US studies [21, 23, 25, 27]. However, 
in sight of the sparsity of evidence, the complex interac-
tion of children and adolescents at risk for S/R with their 
surroundings is least understood in social domains.

In contrast, more studies have focused on mental 
health characteristics of youth affected by S/R. Poorer 
psychosocial functioning associated with a mental dis-
order poses a risk for repeated S/R [13], and displaying 
more severe psychopathology is a risk factor for expe-
riencing coercion [22]. Attention deficit hyperactivity 
disorder (ADHD) and conduct disorders (ICD-10 ‘F9’ 
category) [20], schizophrenia and mood disorders [8], 
and PTSD [19] are diagnostic categories linked to an 
increased risk of S/R. In respect of potentially traumatiz-
ing effects of S/R [2], it is further remarkable that chil-
dren’s history of physical abuse is associated with the 
rate of S/R [19], and many adult psychiatric inpatients 
affected by coercive measures retrospectively report 
being abused in their childhood [28].

Lastly, aggression and/or violent behavior on the 
patient’s side are reported as important factors leading 
up to the use of S/R [22–24, 26], while higher counts of 
prior admissions and longer durations of admissions ren-
der the individual more prone to being affected by coer-
cive measures [13, 15–18, 24, 27].

This paper presents data on the use of S/R in an acute 
psychiatric facility for children and adolescents in the city 
of Vienna, a metropolitan region in Austria.

The purpose of this study was to examine which of the 
adolescents’ sociodemographic or clinical characteristics 
influence the risk of S/R. In sight of heterogeneous pre-
vious research and conflicting arguments especially on 
the role of sex and age, this manuscript seeks to clarify 
and to confirm. A further aim was to identify individu-
als at risk, in order to shape necessary interventions and 
adapt clinical practice accordingly. Findings from this 
study could be used for risk stratification upon admis-
sion, and for creating new workflows for monitoring at-
risk populations.

Methods
Setting and survey period
We performed a case-control study at the Department of 
Child and Adolescent Psychiatry at the Medical Univer-
sity of Vienna. All admissions to two psychiatric wards 
during a survey period of three years from April 1st, 2019 
to April 30th, 2022 were included. The whole month of 
October 2020 was excluded due to relocation of facili-
ties. The department of Child and Adolescent Psychiatry 



Page 3 of 8Czernin et al. Child and Adolescent Psychiatry and Mental Health          (2024) 18:102 

serves a geographically defined catchment area hosting 
45% of Austria´s capital’s population under the age of 18 
years, which includes approximately 155,000 individu-
als. Treatment is offered for all psychiatric disorders with 
one ward including a locked safety facility with four beds 
giving special considerations to psychiatric emergencies 
with acute endangerment. S/R are predominantly used 
in the locked ward, but not exclusively. Maximum com-
bined capacity of both wards was between 28 and 30 beds 
in the study period.

Data collection
We collected data on all in-patient admissions and coer-
cive measures in the 36 months of the survey period from 
electronic medical records. Clinical variables and the 
incidence of S/R was gathered on case level. One patient 
who was admitted 19 times (extensive number of multi-
ple admissions) was excluded from the analysis based on 
authors’ consensus, presenting as a statistical outlier.

Definition of mechanical coercive measures in the Austrian 
Mental Health Care Act
The Austrian civil commitment law (“Unterbringungsge-
setz”) regulates the practice of (mechanical) coercive 
measure use in psychiatric departments in Austria. The 
following types of coercive measures are used in Aus-
trian psychiatric wards: mechanical restraint, which 
restricts the patient´s freedom of movement, including 
mechanical devices; seclusion, which consists of invol-
untarily confining the patient in a closed room; physical 
restraint, in which the patient is physically restrained by 
staff; and pharmacological restraint, in which a patient 
is given medication with sedating characteristics. In this 
study, we did not consider physical restraint and pharma-
cological restraint due to limited comparability of data 
between time-points following a structural change in 
documentation.

Sociodemographic, clinical variables and coercive 
measures
Sociodemographic variables included: sex (female/male), 
age in years and out of home care (yes/no). Clinical vari-
ables included: length of stay in days, prior admission 
in survey period (yes/no), total number of admissions, 
involuntary admission (yes/no), main and comorbid 
psychiatric diagnoses established by board certified con-
sultants in child and adolescent psychiatry according 
to ICD-10: total number of psychiatric diagnoses, main 
diagnoses as dichotomous variables for schizophrenia 
spectrum disorder, PTSD, personality disorder (PD), 
ADHD or conduct disorder, manic episode or bipolar 
disorder, substance use disorder, depressive disorder, 
anxiety disorder; psychiatric comorbidity (more than one 
psychiatric diagnosis, yes/no), comorbid diagnoses as 

dichotomous variables for PTSD, PD, substance use dis-
order, or intellectual disability, and any presence of PTSD 
(yes/no) or PD diagnosis (yes/no).

Event of any mechanical coercive measures (seclusion 
and/or restraint, yes/no) was retrieved from the legal 
records, measures of S/R have to be reported imme-
diately to the responsible court following the Austrian 
Mental Health Care Act. For patients with more than 
one admission within the study period, information on 
comorbid psychiatric diagnoses and out of home care 
was collected from the chronologically latest admission.

Statistical analysis
Descriptive statistics were performed using frequencies 
and percentages of the respective study group for cate-
gorical variables and means and standard deviations (SD) 
for continuous variables. Chi squared tests for categorical 
variables, and Levene’s F test and Student’s t tests for con-
tinuous variables were used to assess differences between 
groups with and without S/R. Univariate and multivari-
ate binary logistic regression analyses (regression coeffi-
cient B, odds ratios (OR) with 95% confidence intervals 
(CI)) were applied to analyze the impact of sex, age, out 
of home care, length of admission, prior admission, and 
main and comorbid psychiatric diagnoses (independent 
variables) on the occurrence of S/R (dependent vari-
able). A p value < 0.05 was regarded as statistically sig-
nificant. Bonferroni correction was applied in order to 
adjust for multiple testing in bivariate associations and 
univariate regression analyses. All statistical analyses 
were conducted using IBM SPSS Statistics version 29 for 
Apple Macintosh OSX. The study received a positive vote 
from the Ethics Committee of the Medical University of 
Vienna (reference no.: 1639/2019).

Results
Study sample
The sample comprised 782 cases. The mean age was 14.7 
years (SD 2.0), with a range from six to 18 years. 604 
(77.2%) were female. The mean length of stay was 29.5 
days (SD 37.8), ranging from one to 319 days. In 478 
(61.1%) cases, the adolescents had previous hospitaliza-
tions, and psychiatric comorbidity was frequent (> one 
ICD-10 diagnosis in 56.3% of admissions). When PD 
was diagnosed as a main diagnosis (n = 112) or comor-
bid diagnosis (n = 77), it was predominantly a diagnosis 
of Borderline PD (BPD, n = 108 main diagnosis; n = 72 
comorbid diagnosis). Proportion of involuntary admis-
sion was 27.5% (217 cases). In 265 cases (33.9% of all 
admissions), patients had been in an out of home place-
ment. Comparisons of sociodemographic and clinical 
characteristics of the two groups are listed in detail in 
Table 1.
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Risk factors for S/R
Of the 782 cases admitted between April 2019 and April 
2022, 100 (12.8%) experienced S/R. 19 cases (2.4%) expe-
rienced seclusion and 86 cases experienced mechanical 
restraint (11.0%). Cases affected by S/R were significantly 
more often of female sex, were more frequently admitted 
previously and had higher numbers of total admissions. 
Psychiatric comorbidity was considerably higher in the 
S/R group, as well as being in out of home care.

Having a primary diagnosis of schizophrenia spectrum 
disorder, ADHD or conduct disorder, manic episode or 
bipolar disorder, substance use disorder or anxiety dis-
order was not associated with differences in S/R rate. 
Depressive disorder as a primary diagnosis was signifi-
cantly more frequent in the no-S/R group. Two diagnos-
tic entities were statistically most linked to the rate of 
S/R: PTSD as a primary diagnosis and any diagnosis of 
PTSD had higher rates of S/R. A diagnosis of PD as pri-
mary, comorbid, or any diagnosis was significantly asso-
ciated with a higher rate of S/R.

Univariate and multivariate regression models
The results of the univariate and multivariate binary 
regression analyses are presented in Table 2. The univari-
ate analyses showed that female sex, prior admission, out 
of home care, main diagnoses of PTSD and PD, as well as 
a comorbid diagnosis of PD were associated with a higher 
rate of S/R, whereas a main diagnosis of depressive disor-
der was associated with a lower rate.

To ascertain the independent effects of single items on 
the likelihood of S/R, we joined the predictors in a multi-
variate logistic regression model. The model was statisti-
cally significant (χ2(18) = 168.466; p < 0.001) and explained 
36.3% (Nagelkerke R2) of the variance and correctly clas-
sified 87.9% of cases. Sex did not significantly contribute 
to the model. Cases in out of home care were 3.67 times 
more likely to be affected than those not in out of home 
care. Regarding diagnoses, PTSD, PD, ADHD or con-
duct disorder, and manic episode or bipolar disorder sig-
nificantly added to the model and were associated with 
higher likelihoods of S/R. Longer admissions were also 
associated with the occurrence of S/R. Age, prior admis-
sion, psychiatric comorbidity and remaining diagnostic 

Table 1  Bivariate associations (chi-squared tests) and comparisons of means (t tests) between sociodemographic and clinical 
characteristics of the sample and occurrence of S/R (n = 782 admissions); Bonferroni adjusted p < 0.002 (0.05/23) was considered 
significant

Affected by S/R (n = 100) Non-affected by S/R (n = 682) χ2 T (df) p
Age, mean (SD) 14.9 (1.8) 14.6 (2.0) n.a. 1.285 (780) 0.199
Female sex, n (%) 90 (90%) 514 (75.4%) 10.622 n.a. 0.001
Length of stay in days, mean (SD) 30.6 (56.0) 29.4 (34.4) n.a. 0.220 (110.182) 0.827
Prior admission, n (%) 82 (82%) 396 (58.1%) 21.027 n.a. < 0.001
Total number of admissions, mean (SD) 11.6 (10.1) 3.2 (4.2) n.a. 8.276 (103.939) < 0.001
Involuntary admission, n (%) 100 (100%) 115 (16.9%) 302.390 n.a. < 0.001
Out of home care, n (%) 71 (71%) 194 (28.4%) 70.492 n.a. < 0.001
Psychiatric comorbidity, n (%) 67 (67%) 373 (54.7%) 5.369 n.a. 0.020
Total number of diagnoses, mean (SD) 2.00 (1.06) 1.81 (0.95) n.a. 1.860 (780) 0.063
Primary diagnosis of
  Schizophrenia spectrum disorder, n (%) 2 (2%) 40 (5.9%) 2.563 n.a. 0.109
  PTSD, n (%) 32 (32%) 98 (14.4%) 19.558 n.a. < 0.001
  PD, n (%) 42 (42%) 70 (10.3%) 71.582 n.a. < 0.001
  ADHD or conduct disorder, n (%) 7 (7%) 45 (6.6%) 0.023 n.a. 0.880
  Manic episode or bipolar disorder, n (%) 2 (2%) 4 (0.6%) 2.289 n.a. 0.130
  Substance use disorder, n (%) 0 (0%) 10 (1.5%) 1.485 n.a. 0.223
  Depressive disorder, n (%) 6 (6%) 143 (21.0%) 12.668 n.a. < 0.001
  Anxiety disorder, n (%) 1 (1%) 18 (2.6%) 0.989 n.a. 0.320
Comorbid diagnosis of 
    PTSD, n (%)  13 (13%) 64 (9.4%)   1.284   n.a.   0.257
    PD, n (%)  33 (33%)  44 (6.5%)   69.245   n.a.   < 0.001
    Substance use disorder, n (%)  2 (2%)  22 (3.2%)   0.441   n.a.   0.507
    Intellectual disability, n (%)  2 (2%)  10 (1.5%)   0.164   n.a.   0.685
Any diagnosis of 
    PTSD, n (%) 43 (43%) 144 (21.1%) 22.959 n.a. < 0.001
    PD, n (%) 66 (66%) 104 (15.2%) 132.031 n.a. < 0.001
 ADHD = attention deficit hyperactivity disorder; PD = personality disorder; PTSD = post-traumatic stress disorder; S/R = seclusion and/or restraint 

 n.a.=not applicable
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categories did not significantly contribute to the multi-
variate model.

Discussion
This study is the first to report risk factors for S/R in 
children and adolescents in Austria. It contributes to the 
limited knowledge about how young patients in inpa-
tient settings are differentially affected by the use of S/R. 
Previous research on this topic has yielded inconsistent 
results and sometimes contradictory findings regard-
ing demographic, social and clinical influencing factors 
[8, 13, 15–27]. Consequently, our study could assist in 
improving clinical practice and de-escalation strategies in 
child and adolescent psychiatry.

The sample investigated is representative for service 
users in a central European urban region, as the depart-
ment has a regionalized supply mandate, meaning that all 
individuals requiring psychiatric treatment in a defined 
catchment area are referred. The study sample was pre-
dominantly female, and in mid- or late adolescence, 
87.1% of patients had passed their 13th birthday. Most 
frequent reasons for referrals and admissions are worsen-
ing of symptoms in the context of depressive disorders, 
PTSD, personality disorders, ADHD and conduct dis-
orders, as well as crises with psychological implications 
in the context of violence, trauma, and dysfunctional 
care systems. Around 13% of all inpatients in our sample 
experienced S/R, most frequently due to severe auto-
aggression. This rate seems comparable to an Irish child 

and adolescent psychiatric sample assessed between 2018 
and 2021 in which 6% experienced seclusion and 18% 
physical restraint [29].

Demographic characteristics
Biological age is heterogeneously linked to risk for S/R 
across the globe [20]. Older age was a risk factor in Euro-
pean studies, whereas younger patients were at risk in 
US American and Australian studies [18, 21, 22]. While 
patients affected by S/R in our sample were slightly older 
than average, the difference lacked statistical significance. 
European teenagers seem to be at highest risk for S/R 
during late adolescence. However, age alone doesn’t seem 
to independently predict risk for S/R. Differences in orga-
nization of mental health care for children and adoles-
cents between geographical regions could be a reason for 
the inconsistent results worldwide.

Females were more likely to be affected by S/R in our 
sample, which is consistent with previous Scandinavian 
studies [8, 13] and other European countries [20]. How-
ever, sex did not predict proportion of S/R in our sam-
ple when controlling for other influencing factors in the 
multivariate regression model. Moreover, in analogy to 
age as a risk factor, there is inconsistency in the research 
when considering findings from across the world [20, 23]. 
Structural and legislative implications, as well as the role 
of psychiatry in the respective society might contribute 
to different findings. Nevertheless, our study underlines 
the at-risk for S/R status of females in European child and 

Table 2  Correlates of S/R use among 782 children and adolescents between April 2019 and April 2022
Univariate model (p < 0.0028) Multivariate model (p < 0.05)

Variable B OR (p) 95% CI B OR (p) 95% CI
Age 0.073 1.08 (0.199) 0.96 − 1.20 0.011 1.01 (0.894) 0.86-1.19
Female sex 1.079 2.94 (0.002) 1.50–5.78 0.646 1.91 (0.119) 0.85-4.29
Length of stay 0.001 1.00 (0.755) 1.00–1.00 0.009 1.01 (0.004) 1.00-1.02
Prior admission 1.191 3.29 (< 0.001) 1.93–5.60 0.282 1.33 (0.407) 0.68-2.58
Out of home care 1.818 6.16 (< 0.001) 3.88–9.78 1.299 3.67 (< 0.001) 2.03–6.62
Psychiatric comorbidity 0.520 1.68 (0.021) 1.08–2.62 0.039 1.04 (0.907) 0.54 − 2.00
Primary diagnosis of 
     Schizophrenia spectrum disorder  −1.116 0.33 (0.128) 0.08-1.38 0.529 1.70 (0.529) 0.33-8.78
      PTSD 1.031 2.80 (< 0.001) 1.75–4.49 1.796 6.02 (< 0.001) 2.50-14.55
      PD 1.845 6.33 (< 0.001) 3.97–10.11 2.727 15.29 (< 0.001) 6.17–37.90
      ADHD or conduct disorder 0.063 1.07 (0.880) 0.47-2.43 1.499 4.48 (0.014) 1.35–14.89
      Manic episode or bipolar disorder 1.241 3.46 (0.155) 0.63-19.14 3.858 47.38 (< 0.001) 6.54-343.04
      Substance use disorder  −19.298 0.00 (0.999) 0–0 -16.980 0.00 (0.999) 0–0
      Depressive disorder  −1.425 0.24 (< 0.001) 0.10-0.56 0.562 1.76 (0.328) 0.57-5.42
      Anxiety disorder − 0.987 0.37 (0.339) 0.05-2.82 0.581 1.79 (0.615) 0.19-17.16
Comorbid diagnosis of 
      PTSD 0.367 1.44 (0.259) 0.76-2.73 0.001 1.00 (0.999) 0.44-2.29
      PD 1.966 7.14 (< 0.001) 4.26–11.97 0.998 2.71 (0.007) 1.31–5.62
      Substance use disorder − 0.491 0.61 (0.511) 0.14-2.64 0.026 1.03 (0.978) 0.17-6.26
      Intellectual disability 0.316 1.37 (0.686) 0.30-6.35 0.774 2.17 (0.403) 0.35-13.30
ADHD = attention deficit hyperactivity disorder; CI = confidence interval; OR = odds ratio; PD = personality disorder; PTSD = post-traumatic stress disorder; 
S/R = seclusion and/or restraint
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adolescent psychiatric systems, and the need for preven-
tive action.

Social characteristics
Out of home placement is a stable risk factor for being 
affected by S/R across various studies, which is also con-
firmed in our study [16, 24]. This consistency is further 
supported by poorer family functioning as a risk fac-
tor [22]. Reasons for this vulnerability may include the 
presence of more pronounced psychosocial problems. 
Children in out of home care have a high prevalence of 
psychiatric disorders, more severe psychopathology, and 
a higher prevalence of trauma-related disorders and cog-
nitive processes [30, 31]. When admitting patients from 
out of home care settings and unstable family and social 
contexts, clinicians should be aware of the higher risk for 
S/R and adapt treatment planning accordingly.

Mental health characteristics
A diagnosis of BPD or any other PD in adolescence was 
not previously reported as a risk factor for S/R, however, 
it was associated with a higher rate in our sample. One 
explanation for this novelty might be recent changes in 
diagnostic recommendations in DSM-5 and ICD-11 [32, 
33] and the latest German clinical guideline following 
suit and recommending diagnosis from the age of 12 [34]. 
Until a decade ago, clinicians were reluctant to diagnose 
PD in adolescents [35, 36]. Recently, there has been a 
shift towards screening for personality organization defi-
cits in adolescents in order to avoid delayed treatment 
adaptations [37]. Complex and severe psychopathological 
features after traumatic experiences are also increasingly 
diagnosed as changes in personality, which might add 
to higher prevalence of PD in modern samples [38, 39]. 
However, it is unlikely that a change in diagnostic prac-
tice alone will have such a marked effect on risk for S/R. 
Especially patients with severe PD and impulsivity can 
exhibit serious acts of auto-aggressive behavior due to 
which, when all other de-escalation measures fail, S/R are 
applied to protect the patient. Severity of psychopathol-
ogy increases the risk for S/R [22]. Edlinger et al. (2014) 
reported that adult inpatients with a cluster B PD and 
with organic neurocognitive disorders were more at risk 
of restraint than patients with schizophrenia in a locked 
unit [40]. Implementation of a clinical management 
guideline for PDs was shown to drastically reduce the 
use of restraint in adult inpatients with BPD [41]. Imple-
menting aspects of dialectical behavioral therapy (DBT) 
into inpatient treatment settings is helpful in responding 
to suicidal behavior and self-harm [42]. DBT-informed 
interventions might be valuable in psychiatric practice in 
order to deescalate and find alternatives to S/R.

PTSD has been named as a risk factor for S/R in a pedi-
atric psychiatry day hospital [19], and was also predictive 

for a higher rate of S/R in this study. History of physical 
abuse and childhood abuse are frequent in adolescent and 
adult inpatients experiencing S/R [19, 28]. As a poten-
tial hazard, S/R in psychiatric practice carries the risk of 
traumatizing the individuals involved, on top of re-trau-
matizing potentials of coercion in traumatized patients 
[2]. Standardized post-coercion review sessions have 
been shown to reduce PTSD symptoms in adults and 
may also be of relevance in adolescence [43]. It appears 
that some psychiatric treatments therefore risk further 
burdening those with comorbid or complicating mental 
health issues. Based on clinical experience, and substan-
tiated by our findings, especially patients with comorbid 
PTSD and BPD constitute a highly vulnerable sub-group 
of adolescent psychiatric inpatients. For these individu-
als, inpatient treatment in a psychiatric unit often pres-
ents the only option for being taken care of, considering 
a lack of outpatient treatment services and overload of 
caring institutions or families. Besides trauma informed 
care, adapted treatment strategies for the care for these 
vulnerable patients are needed and furthermore under-
line the notion that patients with BPD should primarily 
be treated in an outpatient setting [34].

In line with previous literature, patients with manic 
episodes and bipolar disorder [8] and ADHD or conduct 
disorder [20] were at a higher risk for S/R, but much less 
affected than those with PTSD and BPD. Adolescents 
with early onsets of schizophrenia spectrum disorder did 
not show elevated risk for S/R in our sample.

Treatment characteristics
In the present study, prior and longer admissions were 
significant risk factors for S/R. These factors were also 
consistently associated with S/R in previous studies [13, 
15–18, 24, 27]. Longer hospitalizations occur with severe 
psychopathology, multiple psychiatric diagnoses, and 
medical comorbidities [44]. Higher rates of rehospitaliza-
tion in a child and adolescent psychiatric unit were linked 
to history of trauma and active bullying [45].

Strengths and limitations
A methodological strength of our study is the relatively 
long study period of 3 years and the representativeness 
of the sample due to the geographical catchment area. 
This means that all underaged patients living in certain 
districts of Vienna are referred to this department. We 
had access to data on all registered S/R episodes, as these 
must be meticulously collected and documented by law. 
Case-level analysis allows for high clinical validity and 
everyday applicability, as the identified risk factors may 
serve as ‘red flags’ in any patient admission process. The 
robust statistical results which are greatly consistent with 
prior studies, confirm the validity of the highly relevant 
clinical perceptions.
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A limitation of this study is the monocentric design. 
Some variables had low counts, which limits generaliz-
ability. Physical restraint and pharmacological restraint 
were not included due to limited comparability of data. 
It is further possible that some controls experienced S/R 
at other institutions, for example if they moved in or out 
of the catchment area. Patients might have been admit-
ted multiple times before or after the study interval, and 
readmissions might have influenced results to a stronger 
degree, as each readmission was counted as a new case. 
On top of that, the COVID-19 pandemic and lockdown 
measures might have acted as a confounding variable, as 
the rate of S/R was highest in the first pandemic year of 
2020 (16%), with 2021 (14%), 2019 (10%) and 2022 (5%) 
following. The method that some data on characteris-
tics were taken from the chronologically latest admis-
sion clouds the clinical reality that several risk factors 
may be unknown at the time the at-risk individual is first 
admitted.

Conclusion
Risk for S/R during child and adolescent inpatient psy-
chiatric treatment remains common. Moreover, patients 
diagnosed with BPD have been newly identified as a 
high-risk group, and to date there are no disorder-spe-
cific approaches for the prevention of coercion in this 
patient cohort. Frequent co-occurrence of PD and PTSD 
in the group of coercive measures hints towards valuable 
information to improve clinical practice.

Firstly, training of mental health staff should raise 
awareness that adolescent patients with a PD as well as 
those with PTSD are at-risk groups for S/R. Structured 
and standardized risk stratification at time of admission 
may identify vulnerable individuals. Secondly, clinical 
management plans and de-escalation strategies need to 
be adapted, integrating elements of recovery-oriented 
and trauma-informed care as well as consider specific 
needs of young patients with PD. Lastly, asking for sub-
jective experiences and preferences of patients regarding 
S/R use could be part of post-coercion review sessions as 
well as treatment planning at admission.

Abbreviations
S/R	� Seclusion and/or restraint
PTSD	� Post-traumatic stress disorder
BPD	� Borderline personality disorder
ADHD	� Attention deficit hyperactivity disorder
PD	� Personality disorder
SD	� Standard deviation
OR	� Odds ratio
CI	� Confidence interval

Author contributions
Conceptualization: KC and JSB; methodology: KC, AO, and JSB; data collection: 
KC and AB; formal analysis and investigation: KC and JSB, writing-original draft 
preparation: KC and JSB, writing-review and editing: KC, AB, AO, JSB, and PLP; 
supervision: JSB and PLP.

Funding
No funding was received for conducting this study.
Open Access funding enabled and organized by Projekt DEAL.

Data availability
The datasets generated and analyzed during the current study are available 
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The authors assert that all procedures contributing to this work comply with 
the ethical standards of the relevant national and institutional committees on 
human experimentation and with the Helsinki Declaration of 1975, as revised 
in 2000. The study was approved by the Ethics Committee of the Medical 
University of Vienna (reference no.: 1639/2019).

Consent for publication
Not applicable.

Competing interests
KC, AB, AO, and JSB report no competing interests. PLP received research 
funding from the German Federal Ministry of Education and Research 
(BMBF), the German Federal Institute for Drugs and Medical Devices (BfArM), 
the Volkswagen Foundation, the Baden-Wuerttemberg Foundation, the 
Viennese Landeszielsteuerungskommission, the Erste Bank Foundation, the 
Hochschuljubiläumsfonds, the Zukunftsfonds, Servier and Lundbeck. He acts 
as an advisor for Boehringer-Ingelheim and receives royalties from Hogrefe 
publishers and has received speaker´s honoraria from GSK, Consilium, Janssen 
and Oral B.

Received: 19 March 2024 / Accepted: 26 July 2024

References
1.	 Mohr WK, Petti TA, Mohr BD. Adverse effects associated with 

physical restraint. Can J Psychiatry. 2003;48(5):330–7. https://doi.
org/10.1177/070674370304800509.

2.	 Chieze M, Hurst S, Kaiser S, Sentissi O. Effects of seclusion and restraint in 
adult psychiatry: a systematic review. Front Psychiatry. 2019;10:491. https://
doi.org/10.3389/fpsyt.2019.00491.

3.	 Mohr WK, Mahon MM, Noone MJ. A restraint on restraints: the need to recon-
sider the use of restrictive interventions. Arch Psychiatr Nurs. 1998;12(2):95–
106. https://doi.org/10.1016/s0883-9417(98)80059-9.

4.	 Steinert T, Birk M, Flammer E, Bergk J. Subjective distress after seclusion 
or mechanical restraint: one-year follow-up of a randomized controlled 
study. Psychiatr Serv. 2013;64(10):1012–7. https://doi.org/10.1176/appi.
ps.201200315.

5.	 Kontio R, Joffe G, Putkonen H, Kuosmanen L, Hane K, Holi M, Välimäki M. 
Seclusion and restraint in psychiatry: patients’ experiences and practical sug-
gestions on how to improve practices and use alternatives. Perspect Psychi-
atr Care. 2012;48(1):16–24. https://doi.org/10.1111/j.1744-6163.2010.00301.x.

6.	 Hamrin V, Iennaco J, Olsen D. A review of ecological factors affecting inpa-
tient psychiatric unit violence: implications for relational and unit cultural 
improvements. Issues Mental Health Nurs. 2009;30(4):214–26. https://doi.
org/10.1080/01612840802701083.

7.	 De Hert M, Dirix N, Demunter H, Correll CU. Prevalence and correlates of 
seclusion and restraint use in children and adolescents: a systematic review. 
Eur Child Adolesc Psychiatry. 2011;20(5):221–30. https://doi.org/10.1007/
s00787-011-0160-x.

8.	 Ulla S, Maritta V, Riittakerttu KH. The use of coercive measures in adoles-
cent psychiatric inpatient treatment: a nation-wide register study. Soc 
Psychiatry Psychiatr Epidemiol. 2012;47(9):1401–8. https://doi.org/10.1007/
s00127-011-0456-7.

9.	 Perers C, Bäckström B, Johansson BA, Rask O. Methods and strategies 
for reducing seclusion and restraint in child and adolescent psychiatric 
inpatient care. Psychiatr Q. 2022;93(1):107–36. https://doi.org/10.1007/
s11126-021-09887-x.

https://doi.org/10.1177/070674370304800509
https://doi.org/10.1177/070674370304800509
https://doi.org/10.3389/fpsyt.2019.00491
https://doi.org/10.3389/fpsyt.2019.00491
https://doi.org/10.1016/s0883-9417(98)80059-9
https://doi.org/10.1176/appi.ps.201200315
https://doi.org/10.1176/appi.ps.201200315
https://doi.org/10.1111/j.1744-6163.2010.00301.x
https://doi.org/10.1080/01612840802701083
https://doi.org/10.1080/01612840802701083
https://doi.org/10.1007/s00787-011-0160-x
https://doi.org/10.1007/s00787-011-0160-x
https://doi.org/10.1007/s00127-011-0456-7
https://doi.org/10.1007/s00127-011-0456-7
https://doi.org/10.1007/s11126-021-09887-x
https://doi.org/10.1007/s11126-021-09887-x


Page 8 of 8Czernin et al. Child and Adolescent Psychiatry and Mental Health          (2024) 18:102 

10.	 Australian Institute of Health and Welfare (AIHW). Mental Health Services in 
Australia. https://www.aihw.gov.au/reports/mental-health-services/mental-
health-services-in-australia/report-contents/restrictive-practices/seclusion. 
Accessed 1 December 2023.

11.	 Azeem MW, Aujla A, Rammerth M, Binsfeld G, Jones RB. Effective-
ness of six core strategies based on trauma informed care in reduc-
ing seclusions and restraints at a child and adolescent psychiatric 
hospital. J Child Adolesc Psychiatr Nurs. 2011;24(1):11–5. https://doi.
org/10.1111/j.1744-6171.2010.00262.x.

12.	 Wisdom JP, Wenger D, Robertson D, Van Bramer J, Sederer LI. The New York 
State Office of Mental Health Positive Alternatives to Restraint and Seclusion 
(PARS) Project. Psychiatr Serv. 2015;66(8):851–6. https://doi.org/10.1176/appi.
ps.201400279.

13.	 Furre A, Falk RS, Sandvik L, Friis S, Knutzen M, Hanssen-Bauer K. Characteristics 
of adolescents frequently restrained in acute psychiatric units in Norway: a 
nationwide study. Child Adolesc Psychiatry Ment Health. 2017;11:3. https://
doi.org/10.1186/s13034-016-0136-1.

14.	 Magnowski SR, Kick D, Cook J, Kay B. Algorithmic prediction of restraint 
and seclusion in an inpatient child and adolescent psychiatric popu-
lation. J Am Psychiatr Nurses Assoc. 2022;28(6):464–73. https://doi.
org/10.1177/1078390320971014.

15.	 Earle KA, Forquer SL. Use of seclusion with children and adolescents in public 
psychiatric hospitals. Am J Orthopsychiatry. 1995;65(2):238–48. https://doi.
org/10.1037/h0079621.

16.	 Delaney KR, Fogg L. Patient characteristics and setting variables related to 
use of restraint on four inpatient psychiatric units for youths. Psychiatr Serv. 
2005;56(2):186–92. https://doi.org/10.1176/appi.ps.56.2.186.

17.	 Baeza I, Correll CU, Saito E, Amanbekova D, Ramani M, Kapoor S, Chekuri R, De 
Hert M, Carbon M. Frequency, characteristics and management of adolescent 
inpatient aggression. J Child Adolesc Psychopharmacolog. 2013;23(4):271–81. 
https://doi.org/10.1089/cap.2012.0116.

18.	 Pogge DL, Pappalardo S, Buccolo M, Harvey PD. Prevalence and precursors of 
the use of restraint and seclusion in a private psychiatric hospital: comparison 
of child and adolescent patients. Adm Policy Ment Health. 2013;40(3):224–31. 
https://doi.org/10.1007/s10488-011-0396-2.

19.	 Timbo W, Sriram A, Reynolds EK, DeBoard-Lucas R, Specht M, Howell C, 
McSweeney C, Grados MA. Risk factors for Seclusion and Restraint in a Pedi-
atric Psychiatry Day Hospital. Child Psychiatry Hum Dev. 2016;47(5):771–9. 
https://doi.org/10.1007/s10578-015-0608-1.

20.	 Rabe SC, Fegert JM, Krüger U. Kölch M. Zwangsmaßnahmen in Der Kinder- 
Und Jugendpsychiatrie [Coercive measures in Child and Adolescent 
Psychiatry]. Prax Kinderpsychol Kinderpsychiatr. 2017;66(1):26–46. https://doi.
org/10.13109/prkk.2017.66.1.26.

21.	 Donovan A, Plant R, Peller A, Siegel L, Martin A. Two-year trends in the use of 
seclusion and restraint among psychiatrically hospitalized youths. Psychiatr 
Serv. 2003;54(7):987–93. https://doi.org/10.1176/appi.ps.54.7.987.

22.	 Gullick K, McDermott B, Stone P, Gibbon P. Seclusion of children and 
adolescents: psychopathological and family factors. Int J Ment Health Nurs. 
2005;14(1):37–43. https://doi.org/10.1111/j.1440-0979.2005.00353.x.

23.	 Martin A, Krieg H, Esposito F, Stubbe D, Cardona L. Reduction of restraint and 
seclusion through collaborative problem solving: a five-year prospective 
inpatient study. Psychiatr Serv. 2008;59(12):1406–12. https://doi.org/10.1176/
ps.2008.59.12.1406.

24.	 Sourander A, Ellilä H, Välimäki M, Piha J. Use of holding, restraints, seclu-
sion and time-out in child and adolescent psychiatric in-patient treatment. 
Eur Child Adolesc Psychiatry. 2002;11(4):162–7. https://doi.org/10.1007/
s00787-002-0274-2.

25.	 Daniels TE, Victor C, Smith EM, Belgrave C, Robinson E, Wolff JC, Hunt J, Bran-
nan EH. Associations of restraint and seclusion with race and ethnicity on an 
adolescent inpatient psychiatry service. J Am Acad Child Adolesc Psychiatry. 
2023;62(5):503–6. https://doi.org/10.1016/j.jaac.2022.11.012.

26.	 Dean AJ, Duke SG, George M, Scott J. Behavioral management leads to 
reduction in aggression in a child and adolescent psychiatric inpatient 
unit. J Am Acad Child Adolesc Psychiatry. 2007;46(6):711–20. https://doi.
org/10.1097/chi.0b013e3180465a1a.

27.	 Vidal C, Reynolds EK, Praglowski N, Grados M. Risk factors for seclusion in 
children and adolescents inpatient psychiatry: the role of demographic char-
acteristics, clinical severity, life experiences and diagnoses. Child Psychiatry 
Hum Dev. 2020;51(4):648–55. https://doi.org/10.1007/s10578-020-00963-0.

28.	 Hammer JH, Springer J, Beck NC, Menditto A, Coleman J. The relation-
ship between seclusion and restraint use and childhood abuse among 

psychiatric inpatients. J Interpers Violence. 2011;26(3):567–79. https://doi.
org/10.1177/0886260510363419.

29.	 Haran M, Killeen D, Healy M, Brophy P, Donohue A, Whyte I, Doody B. 
Prevalence and correlates of restrictive interventions in an Irish child and 
adolescent psychiatric unit: a 4-year retrospective study. Ir J Med Sci. 2023. 
https://doi.org/10.1007/s11845-023-03316-7.

30.	 Bronsard G, Alessandrini M, Fond G, Loundou A, Auquier P, Tordjman S, Boyer 
L. The prevalence of mental disorders among children and adolescents in the 
child welfare system. Medicine. 2016;95(7):e2622. https://doi.org/10.1097/
MD.0000000000002622.

31.	 Davis RS, Halligan SL, Meiser-Stedman R, Elliott E, Ward G, Hiller RM. A longitu-
dinal investigation of the relationship between trauma-related cognitive pro-
cesses and internalising and externalising psychopathology in Young people 
in Out-of-Home Care. Res Child Adolesc Psychopathol. 2023;51(4):485–96. 
https://doi.org/10.1007/s10802-022-01005-0.

32.	 American Psychiatric Association. Diagnostic and statistical manual of mental 
disorders. 5th ed. 2013. https://doi.org/10.1176/appi.books.9780890425596

33.	 World Health Organization. International Statistical Classification of Diseases 
and Related Health Problems. https://icd.who.int/browse11/l-m/en. Accessed 
1 December 2023.

34.	 Deutsche Gesellschaft für Psychiatrie und Psychotherapie, Psychosomatik 
und Nervenheilkunde e. V. (DGPPN). S3-Leitlinie Borderline-Persönlich-
keitsstörung. https://register.awmf.org/de/leitlinien/detail/038-015. Accessed 
1 December 2023.

35.	 Hutsebaut J, Clarke SL, Chanen AM. The diagnosis that should speak its name: 
why it is ethically right to diagnose and treat personality disorder during ado-
lescence. Front Psychiatry. 2023. https://doi.org/10.3389/fpsyt.2023.1130417.

36.	 Kingsley D, Debate. Child and adolescent mental health professionals have 
a responsibility to diagnose personality disorder. Child Adolesc Ment Health. 
2022;27(2):196–8. https://doi.org/10.1111/camh.12557.

37.	 Fonagy P, Speranza M, Luyten P, Kaess M, Hessels C, Bohus MESCAP. Expert 
Article: borderline personality disorder in adolescence: an expert research 
review with implications for clinical practice. Eur Child Adolesc Psychiatry. 
2015;24(11):1307–20. https://doi.org/10.1007/s00787-015-0751-z.

38.	 Krause-Utz A. Stimulating research on childhood adversities, borderline 
personality disorder, and complex post-traumatic stress disorder. Border-
line Personal Disord Emot Dysregul. 2021;8(1):11. https://doi.org/10.1186/
s40479-021-00152-y.

39.	 Porter C, Palmier-Claus J, Branitsky A, Mansell W, Warwick H, Varese F. Child-
hood adversity and borderline personality disorder: a meta-analysis. Acta 
Psychiatr Scand. 2020;141(1):6–20. https://doi.org/10.1111/acps.13118.

40.	 Edlinger M, Rauch AS, Kemmler G, Yalcin-Siedentopf N, Fleischhacker W, 
Hofer A. Risk of violence of inpatients with severe mental illness– do patients 
with schizophrenia pose harm to others? Psychiatry Res. 2014;219(3):450–6. 
https://doi.org/10.1016/j.psychres.2014.06.021.

41.	 Gonzalez-Torres MA, Fernandez-Rivas A, Bustamante S, Rico-Vilademoros F, 
Vivanco E, Martinez K, Vecino MA, Martín M, Herrera S, Rodriguez J, Saenz 
C. Impact of the creation and implementation of a Clinical Management 
Guideline for Personality disorders in reducing Use of Mechanical restraints in 
a Psychiatric Inpatient Unit. Prim Care Companion CNS Disord. 2014. https://
doi.org/10.4088/PCC.14m01675.

42.	 Tebbett-Mock AA, Saito E, McGee M, Woloszyn P, Venuti M. Efficacy of dia-
lectical behavior therapy versus treatment as usual for acute-care inpatient 
adolescents. J Am Acad Child Adolesc Psychiatry. 2020;59(1):149–56. https://
doi.org/10.1016/j.jaac.2019.01.020.

43.	 Wullschleger A, Vandamme A, Mielau J, Renner L, Bermpohl F, Heinz A, 
Montag C, Mahler L. Effect of standardized post-coercion review session 
on symptoms of PTSD: results from a randomized controlled trial. Eur Arch 
Psychiatry Clin Neurosci. 2021;271(6):1077–87. https://doi.org/10.1007/
s00406-020-01215-x.

44.	 Zeshan M, Waqas A, Naveed S, Ghulam H, Manocha P. Factors Predicting 
length of stay in an adolescent Psychiatric Unit, South Bronx, NY: a short 
report. J Can Acad Child Adolesc Psychiatry. 2018;27(2):142–7.

45.	 Markota M, McKean AJ, Romanowicz M, Schak KM, Croarkin PE, Vande Voort 
JL. Rehospitalization to a child and adolescent psychiatry unit: role of trauma 
and bullying. Gen Hosp Psychiatry. 2018;55:10–4. https://doi.org/10.1016/j.
genhosppsych.2018.08.010.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www.aihw.gov.au/reports/mental-health-services/mental-health-services-in-australia/report-contents/restrictive-practices/seclusion
https://www.aihw.gov.au/reports/mental-health-services/mental-health-services-in-australia/report-contents/restrictive-practices/seclusion
https://doi.org/10.1111/j.1744-6171.2010.00262.x
https://doi.org/10.1111/j.1744-6171.2010.00262.x
https://doi.org/10.1176/appi.ps.201400279
https://doi.org/10.1176/appi.ps.201400279
https://doi.org/10.1186/s13034-016-0136-1
https://doi.org/10.1186/s13034-016-0136-1
https://doi.org/10.1177/1078390320971014
https://doi.org/10.1177/1078390320971014
https://doi.org/10.1037/h0079621
https://doi.org/10.1037/h0079621
https://doi.org/10.1176/appi.ps.56.2.186
https://doi.org/10.1089/cap.2012.0116
https://doi.org/10.1007/s10488-011-0396-2
https://doi.org/10.1007/s10578-015-0608-1
https://doi.org/10.13109/prkk.2017.66.1.26
https://doi.org/10.13109/prkk.2017.66.1.26
https://doi.org/10.1176/appi.ps.54.7.987
https://doi.org/10.1111/j.1440-0979.2005.00353.x
https://doi.org/10.1176/ps.2008.59.12.1406
https://doi.org/10.1176/ps.2008.59.12.1406
https://doi.org/10.1007/s00787-002-0274-2
https://doi.org/10.1007/s00787-002-0274-2
https://doi.org/10.1016/j.jaac.2022.11.012
https://doi.org/10.1097/chi.0b013e3180465a1a
https://doi.org/10.1097/chi.0b013e3180465a1a
https://doi.org/10.1007/s10578-020-00963-0
https://doi.org/10.1177/0886260510363419
https://doi.org/10.1177/0886260510363419
https://doi.org/10.1007/s11845-023-03316-7
https://doi.org/10.1097/MD.0000000000002622
https://doi.org/10.1097/MD.0000000000002622
https://doi.org/10.1007/s10802-022-01005-0
https://doi.org/10.1176/appi.books.9780890425596
https://icd.who.int/browse11/l-m/en
https://register.awmf.org/de/leitlinien/detail/038-015
https://doi.org/10.3389/fpsyt.2023.1130417
https://doi.org/10.1111/camh.12557
https://doi.org/10.1007/s00787-015-0751-z
https://doi.org/10.1186/s40479-021-00152-y
https://doi.org/10.1186/s40479-021-00152-y
https://doi.org/10.1111/acps.13118
https://doi.org/10.1016/j.psychres.2014.06.021
https://doi.org/10.4088/PCC.14m01675
https://doi.org/10.4088/PCC.14m01675
https://doi.org/10.1016/j.jaac.2019.01.020
https://doi.org/10.1016/j.jaac.2019.01.020
https://doi.org/10.1007/s00406-020-01215-x
https://doi.org/10.1007/s00406-020-01215-x
https://doi.org/10.1016/j.genhosppsych.2018.08.010
https://doi.org/10.1016/j.genhosppsych.2018.08.010

	﻿Children and adolescents at risk for seclusion and restraint in inpatient psychiatric treatment: a case control study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Setting and survey period
	﻿Data collection
	﻿Definition of mechanical coercive measures in the Austrian Mental Health Care Act
	﻿Sociodemographic, clinical variables and coercive measures
	﻿Statistical analysis

	﻿Results
	﻿Study sample
	﻿Risk factors for S/R
	﻿Univariate and multivariate regression models

	﻿Discussion
	﻿Demographic characteristics
	﻿Social characteristics
	﻿Mental health characteristics
	﻿Treatment characteristics
	﻿Strengths and limitations

	﻿Conclusion
	﻿References


