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Abstract 

In inpatient psychiatric care, readmissions and coercive measures can be problematic in various 

aspects. More research on treatment variables is needed to improve the quality of care and reduce 

readmission and coercive measures. Inpatient care is also a large cost driver of healthcare 

systems. With a global increasing economic burden of mental ill health, health economic analyses 

are warranted to promote policy change according to scientific evidence. This dissertation, 

therefore, integrates a clinical and health-economic perspective to examine two treatment 

variables in inpatient care: therapeutic leave and staff resources relating them to readmission, 

direct inpatient costs, and coercive measures. Therapeutic leave (TL) is an established practice 

in inpatient psychiatry. However, research on its association with readmission and inpatient costs 

is scarce. Studies have addressed the association between staff resources and coercion but yield 

limited and heterogeneous results. 

Study 1 assessed the readmission risk of patients with TL during their inpatient stay compared to 
patients without TL applying a survival analysis. The results showed a significantly longer 

cumulative survival and a reduced hazard of readmission for patients with TL compared to patients 

without TL. Study 2 was a follow-up study of Study 1 and examined whether there is an association 

between TL and direct inpatient costs in the months following discharge. We applied a Tweedie 

regression model. Study 2 showed TL is associated with lower direct inpatient costs after 

discharge. Study 3 examined how efficiently psychiatric clinics maximize inpatient cases without 

seclusion and restraint with their given staff number of full-time equivalents. The results suggest 

that clinics are relatively efficient at maximizing cases without coercion. However, changes in 

management and careful consideration of team composition are necessary to further increase 
cases without seclusion and restraint.  

In conclusion, Study 1 and Study 2 add to the limited knowledge of TL in relation to readmission 

risk and direct healthcare costs. In addition, Study 3 sheds more light on staff-related factors in 

reducing coercive methods. By integrating a clinical and health-economic perspective, this 

dissertation considers an ever-present and growing conflict between economic motives and a 

patient-oriented psychiatry lead in line with ethical principles. This dissertation's results imply a 

link between TL during inpatient treatment, a lower readmission risk, and lower direct inpatient 

costs after discharge. Regarding TL, randomized controlled trials are needed to assess the 

causality of our results. We still need to better understand the underlying mechanisms of TL. More 

health economic analyses, especially including indirect costs, are required. TL might be a suitable 
intervention to improve the quality of care. Whilst our results of Study 3 show that clinics are 

relatively efficient at maximizing cases without coercion, economic and ethical considerations 

regarding staff numbers in psychiatric clinics need to be balanced out. Coercive measures should 

never, even implicitly, be driven by monetary factors. When it comes to the integrity of human 

beings, ethical considerations must outweigh economic motives. 
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1. Introduction 

Inpatient care can be distressing for patients and their environment under certain 

circumstances (Donisi, Tedeschi, Wahlbeck, et al., 2016). Readmissions to a psychiatric clinic 

(Donisi, Tedeschi, Salazzari, et al., 2016; Donisi, Tedeschi, Wahlbeck, et al., 2016; Evans et al., 

2017; Han et al., 2020; Hewlett & Moran, 2014; Lien, 2002) or coercive measures during treatment 

(Chieze et al., 2019; Fugger et al., 2016; Krieger et al., 2018; Steinert et al., 2013; Whitecross et 
al., 2013) can both be problematic from clinical, social, ethical, and economic perspectives. 

Psychiatric inpatient care is also a large cost driver in healthcare systems, causing a significant 

financial burden (Gustavsson et al., 2011; WHO 2022). Inpatient costs make up the largest share 

of direct mental healthcare costs (Gustavsson et al., 2011). 

Patient-level risk factors for readmission (Donisi, Tedeschi, Wahlbeck, et al., 2016) and 

coercive measures (Beames & Onwumere, 2022) have been studied widely. Research on 

inpatient treatment variables is needed to improve psychiatric inpatient care regarding 

readmission and coercive measures. With a global increasing economic burden of mental ill health 

(Vigo et al., 2016) and pressure on psychiatric clinics to be not only economically sustainable but 

also profitable, a conflict arises between saving costs and implementing the best practice possible. 

Health economic analyses are needed to promote policy change according to scientific evidence, 

bridging the gap between theory and practice (Knapp & Wong, 2020). 

This dissertation addresses the outlined challenges by looking at two treatment variables in 

inpatient care integrating a clinical and a health-economic perspective: therapeutic leave (TL) and 

staff resources. Therapeutic leaves (TL) are planned time-limited absences from the inpatient ward 

where patients test their resilience in their usual environment (Barlow & Dickens, 2018; BfS, 2023). 

Despite their established practice in psychiatry, they remain barely researched (Barlow & Dickens, 

2018). Studies on their association with readmission risk (Docteur et al., 2022; Moss et al., 2014) 

are scarce, and their association with direct healthcare costs had not been assessed before. 

Research on the association of staff resources and coercion presents limited and heterogeneous 

results (Bowers et al., 2012; Fukasawa et al., 2018; Husum et al., 2010; Janssen et al., 2007; 

Krieger et al., 2021). 

The following subchapter will provide a more in-depth theoretical background of readmission, 

TL, and coercive measures in relation to staff resources.  

1.1. Readmission 

A readmission occurs when a patient has completed an inpatient stay in a psychiatric 

 clinic, is discharged, and then readmitted again (Goldfield et al., 2008; Kim et al., 2019). 

Readmissions strain healthcare systems financially and can be detrimental to patients and their 

surroundings (Donisi, Tedeschi, Wahlbeck, et al., 2016; Evans et al., 2017; Han et al., 2020; 

Hewlett & Moran, 2014; Lien, 2002).  
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Readmission rates, therefore, often serve as a quality-of-care indicator (Baeza et al., 2018; 

Durbin et al., 2007; Han et al., 2020; Moss et al., 2014; Valevski et al., 2007; Zhang et al., 2011). 

However, this approach has been challenged (Durbin et al., 2007; Valevski et al., 2007). On the 
one hand, readmissions might reflect inadequate inpatient treatment, resulting in early relapse 

(Craig et al., 2000; Durbin et al., 2007). From this perspective, high readmission rates represent 

a poor treatment outcome (Baeza et al., 2018; Craig et al., 2000; Durbin et al., 2007). On the other 

hand, low readmission rates might indicate an exhausted healthcare system lacking resources or 

applying restrictive readmission policies (Leslie & Rosenheck, 2000). In that scenario, 

readmissions represent an accessible healthcare system with adequate resources (Leslie & 

Rosenheck, 2000). One might further argue that readmissions reflect a failure of outpatient care 

and are thus not a valid quality indicator for inpatient care (Durbin et al., 2007; Lyons et al., 1997).  

Studies have identified patient-level risk factors and service characteristics associated with 

readmission (Donisi, Tedeschi, Wahlbeck, et al., 2016). On a patient level, a diagnosis of 

schizophrenia and or mania (Bockmann et al., 2019; Mascayano et al., 2022; Ortiz, 2019; Silva et 

al., 2009), a diagnosis of personality disorder (Del Favero et al., 2020; Tulloch et al., 2016), 

comorbidity (Han et al., 2020; Mascayano et al., 2022), male gender (Han et al., 2020; Rieke et 

al., 2016), younger age at first admission (Silva et al., 2009), not being married (Bockmann et al., 

2019; Han et al., 2020; Ortiz, 2019), higher severity of symptoms at discharge (Baeza et al., 2018; 

Bockmann et al., 2019), and voluntary admission (Del Favero et al., 2020; Ortiz, 2019; Valevski et 

al., 2007) – although one study demonstrated a higher readmission risk for involuntarily admitted 

patients (Feigon & Hays, 2003) – are associated with higher readmission risk.  

The most consistent patient-level readmission risk factor identified in the literature is a history 

of admissions (Baeza et al., 2018; Bernardo & Forchuk, 2001; Bockmann et al., 2019; Callaly et 

al., 2010; Donisi, Tedeschi, Salazzari, et al., 2016; Donisi, Tedeschi, Wahlbeck, et al., 2016; Han 

et al., 2020; Moss et al., 2014; Ortiz, 2019; Rieke et al., 2016; Silva et al., 2009; Tulloch et al., 

2016; Zhang et al., 2011).  

Regarding service characteristics, length of stay (LOS) has been assessed in multiple studies 

(Donisi, Tedeschi, Wahlbeck, et al., 2016). Research on LOS yields inconsistent results, with some 

studies reporting longer LOS associated with higher readmission risk (Del Favero et al., 2020; 

Feigon & Hays, 2003; Han et al., 2020) and others demonstrating a higher readmission risk with 

shorter LOS (Boaz et al., 2013; Donisi, Tedeschi, Salazzari, et al., 2016; Gentil et al., 2022; Lien, 

2002; Ortiz, 2019; Tulloch et al., 2016). Yet another study reports no significant association 
between LOS and readmission risk (Moss et al., 2014).  

 Some studies report an association of reduced readmission risk with discharge planning 

and transitional interventions, e.g., structured pre-discharge needs assessment, transition 

manager (Vigod et al., 2013), communication of discharge plan to an outpatient provider (Steffen 

et al., 2009; Vigod et al., 2013), telephone follow-ups and home visits after discharge (Lien, 2002; 

Vigod et al., 2013), and direct contact with a primary care provider after discharge (Sfetcu et al., 
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2017). Moreover, poor discharge planning has been linked to higher readmission risk (Callaly et 

al., 2010; Nelson et al., 2000; Ortiz, 2019; Silva et al., 2009) as has discharge against medical 

advice (Li et al., 2018; Spooner et al., 2020; Valevski et al., 2012). However, some studies showed 
that follow-up visits were positively associated with readmission (Callaly et al., 2010; Donisi, 

Tedeschi, Salazzari, et al., 2016).  

In conclusion, patient-level risk factors of readmission have been widely studied (Donisi, 

Tedeschi, Wahlbeck, et al., 2016). Examining them is valuable as it helps identify those at risk of 

readmission (Del Favero et al., 2020). However, apart from discharge planning and LOS – which 

present inconsistent results – there is a lack of research on system and treatment variables during 

the inpatient stay (Donisi, Tedeschi, Wahlbeck, et al., 2016). Moreover, if readmissions serve as a 

quality of care indicator for psychiatric hospitals, hospitals must be able to influence that outcome 

with appropriate interventions (Durbin et al., 2007). Therapeutic leave (TL) might be a suitable 

inpatient care treatment variable to reduce readmission risk and healthcare costs, thereby 

increasing the quality of care. 

1.2. Therapeutic Leave 

The Swiss operational classification system (CHOP) defines TL as a time-limited leave from 

the psychiatric inpatient ward in agreement with the treating physician or psychologist, its aim 

being “[…] to test the realistic, autonomous reintegration into a patient’s social environment 

(education, work, family, living situation) appropriate to their age” (BfS, 2023, p. 385).  

Therapeutic leave is a well-known practice in psychiatric inpatient care and is applied 

internationally (Barlow & Dickens, 2018). Yet the clinical value of TL lacks scientific evidence. A 

systematic review concludes that there is little consensus about the purpose of TL and states that 
TL is often inadequately documented and prepared insufficiently (Barlow & Dickens, 2018). While 

a qualitative study demonstrated that staff and patients considered TL helpful for patients to 

successfully transition into their homes (Cronin-Stubbs et al., 1988), such commonly suggested 

TL outcomes have not been studied systematically (Barlow & Dickens, 2018).  

Moreover, the changes accompanying the deinstitutionalization of psychiatry, i.e., shorter 

inpatient stays and fewer beds (Baeza et al., 2018; Lamb & Bachrach, 2001; Ravelli, 2006; Zhang 

et al., 2011), might impede longer TL, i.e. spending a night at home, in order to speed up discharge 

and avoid additional treatment costs. This economic pressure on healthcare providers is also 

reflected in TARPSY – an accounting system serving as a nationwide cost rate structure in 

Switzerland (SwissDRG AG, 2019b). According to TARPSY guidelines, TL over 24 hours is only 
partially remunerated, causing indirect costs for healthcare providers when granting TL over 24 

hours (SwissDRG AG, 2019b; Trezzini, 2020). In conclusion, TL's potential clinical and economic 

merit might not be fully recognized due to the lack of research on TL. On a political level, this 

makes it hard to advocate for its therapeutic necessity.  
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At the time of the conceptualization of Study 1, there was only one publication on TL and 

readmission (Moss et al., 2014). The study found a 3.5 times higher readmission risk in the 180 

days after discharge for patients with a TL during their inpatient stays than those without TL. Post-
hoc analyses showed that patients granted a TL were more likely to be male and have a higher 

GAF (Global Assessment of Functioning), as well as longer inpatient stays. The authors 

hypothesized that patients at risk of readmission are successfully identified and granted TL to 

prepare for discharge, yet TL did not fully reduce the higher readmission risk (Moss et al., 2014). 

As previously outlined, discharge planning and transitional interventions appear to prevent 

readmission (Lien, 2002; Sfetcu, 2017; Steffen et al., 2009; Vigod et al., 2013), whereas poor 

discharge planning is linked with a higher readmission risk (Callaly et al., 2010; Nelson et al., 

2000; Ortiz, 2019; Silva et al., 2009). By allowing patients to stay connected with the outside world, 

TL is likely to facilitate transitioning to a patient’s familiar environment and promote recovery 

(Barlow & Dickens, 2018; Walker et al., 2013). We, therefore, assumed that TL would be 

associated with a reduced readmission risk contrary to the above-mentioned findings (Moss et al., 

2014). If TL was to be associated with a reduced readmission risk, it follows logically that it might 

relate to lower direct inpatient costs after discharge.  

1.3. Coercive Measures and Staff Resources 

The Swiss Academy of Medical Sciences (SAMS) states that “[…] measures applied in a 

medical context are coercive if they are carried out against the patient's self-determined wishes or 

in spite his/her opposition” (SAMS, 2017, p. 7). Within this definition, different subcategories of 

coercion exist. Measures restricting a person’s freedom of movement include involuntary 

admission to a psychiatric hospital, seclusion, and restraint. Forced treatment refers to any kind 
of coercive medical treatment, such as administering pharmaceuticals against a patient’s will. 

Moreover, informal coercion defines a more subtle form of coercion, meaning any form of 

psychological leverage, i.e., persuasion or pressure on the patient (Chieze et al., 2019; SAMS, 

2017).  

In Study 3, we studied seclusion and restraint, two widely applied coercive measures 

restricting freedom of movement (Chieze et al., 2019). Seclusion is defined as locking a patient in 

a designated room. Restraint refers to tying up (mechanical) or holding (physical) a patient (Chieze 

et al., 2019; SAMS, 2017).  

It becomes apparent that coercive measures greatly undermine patients' autonomy and 

violate fundamental human rights (Chieze, Clavien, et al., 2021). In addition, they conflict with the 
principle of non-maleficence of medical professionals. They can, however, become necessary 

when a psychiatric patient is at immediate risk of self-harm or harm to others (Zaami et al., 2020). 

Coercive measures present us with an ethical dilemma, and they must only be used as a last 

resort when all other options have been exhausted (Chieze, Clavien, et al., 2021; Chieze, 

Courvoisier, et al., 2021; Kalisova et al., 2014; Krieger et al., 2021; SAMS, 2017; Wynn, 2006).  
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Coercive measures can harm patients and staff members (Chieze et al., 2019; Krieger et al., 

2021); they can lead to traumatization of patients and staff members (Chieze et al., 2019; Fugger 

et al., 2016; Steinert et al., 2013; Whitecross et al., 2013), and are associated with feelings of 
punishment and distress (Chieze et al., 2019), as well as feelings of depression and helplessness 

(Fugger et al., 2016; Krieger et al., 2018).  

Considering their controversial ethical aspects and adverse consequences of coercive 

measures, global efforts are being made to reduce them (Beames & Onwumere, 2022; Boumans 

et al., 2015; Chieze, Courvoisier, et al., 2021; Kalisova et al., 2014). In this context, many studies 

have addressed patient-level risk factors of coercive measures, as concluded by a systematic 

review (Beames & Onwumere, 2022). These factors alone, however, fail to explain variation in the 

use of coercive measures (Beames & Onwumere, 2022). Hospital and staff characteristics also 

contribute to their risk and prevention (Beames & Onwumere, 2022; Boumans et al., 2015; Chieze, 

Courvoisier, et al., 2021; DGPPN, 2018; Kalisova et al., 2014).  

The S3 guidelines on prevention of coercion conclude that adequate staffing numbers are 

necessary to prevent coercion in psychiatry (DGPPN, 2018). However, the existing research on 

coercive measures and their association with staff is limited and inconclusive (DGPPN, 2018). 

Bowers et al. (2012) showed that a higher number of junior medical doctors at the ward level 

was associated with reduced use of manual restraint, as was a higher number of ethnic minority 

staff. On the other hand, a higher number of qualified nursing staff at the ward level was associated 

with the increased use of manual restraint. In addition, manual restraint was related to locked ward 

doors during the entire shift (Bowers et al., 2012).  

Another study also found increased rates of seclusion and restraint in wards with more nurses 

(Fukasawa et al., 2018). The authors suggest that patients at risk of coercive measures are more 

likely to be admitted to wards with higher staff numbers (Fukasawa et al., 2018).  

Contrarily, Janssen et al. (2007) reported an increased use of seclusion in long-stay wards 

with smaller staff-to-patient ratios. Furthermore, more female staff than males on a shift and less 

variability in the team's work experience related to increased use of seclusion. More work 

experience was associated with reduced use of seclusion (Janssen et al., 2007). Husum et al. 

(2010) found no association between staff and bed ratio with seclusion or restraint (Husum et al., 

2010). 

According to the subjective perception of staff members, a low staff number increases the 

likelihood of coercion, as stated by two studies (Galbert et al., 2022; Krieger et al., 2021). 
Considering the multiple adverse effects of coercive measures, these inconsistent findings call for 

a deeper understanding of the association between staff resources and coercion.  

In the following chapter, I1 will present the aim of my dissertation and the research questions, 

followed by a short description of the three studies.  

 
1 The pronoun “I” is used when referring to the work of this dissertation. The pronoun “we” is used in this dissertation when 

referring to the work done in collaboration with the co-authors. 
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2. Aim of the Thesis and Research Questions 

Against this background and the research gaps outlined, the aim of this dissertation was to a) 

broaden the insight on TL and its association with readmission, b) expand on the clinical view by 

including health economic aspects of TL, and c) add to the still limited knowledge of staff resources 

and coercion. We aimed to integrate a clinical and health-economic viewpoint by addressing the 

following research questions: 
 

a) What is the readmission risk of patients with a TL during their inpatient stay? 

b) Is there an association between TL and direct inpatient costs in the months following 

discharge? 

c) How efficient are psychiatric clinics at maximizing inpatient cases without seclusion and 

restraint with their given staff number of full-time equivalents (FTE)?  
 

We conducted three studies to answer these questions. Study 1 (see Appendix A) was an 

observational cohort study on therapeutic leave and readmission risk. We applied a survival 

analysis to assess the risk of readmission of patients with TL during their inpatient stays compared 

to patients without TL. Study 2 (see Appendix B) was an observational cohort study on therapeutic 

leave and direct inpatient healthcare costs based on the same data as Study 1. We took a health 

economic perspective and looked at how TL relates to direct healthcare costs after discharge, 

applying a Tweedie regression model.  

Study 3 (see Appendix C) was a naturalistic observational study on staff resources regarding 

inpatient treatment without coercive measures in 11 German psychiatric hospitals using data 

envelopment analysis (DEA). We tried to broaden the insight into the associations between staff 

resources and coercion by examining the relative efficiency of staff resources regarding the 

maximization of cases without seclusion and restraint.  

Based on the three studies I will show in my dissertation that TL is associated with a lower 

readmission risk and lower direct inpatient healthcare costs after discharge. I will also show that 

clinics are relatively efficient at maximizing cases without coercion. However, changes in 

management and careful consideration of team composition are necessary to further increase 

cases without seclusion and restraint. 

I will provide you with a summary of the three studies in the following chapters. First, I will 

present Study 1 and Study 2 in Chapter 3. Then, I will present Study 3 separately in Chapter 4. In 
Chapter 5, I will discuss the three studies, putting them into context with existing research and 

providing an outlook for future studies. I will discuss their strengths and limitations and end my 

thesis with the studies' conclusions in Chapter 6. 
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3. Study 1 and 2: Therapeutic Leave, Readmission Risk, and Direct Inpatient Costs 

As Study 2 was a follow-up study of Study 1, I will present it in the same chapter. Wherever 

necessary, I have created separate subchapters for clarity. The full-length articles are in Appendix 

A (Study 1) and Appendix B (Study 2). 

3.1. Methods 

I will present the methods of Study 1 and Study 2 in the following section. Where necessary, 
I have created separate sub-chapters for the two studies for clarity. 

3.1.1. Study Design 

We conducted two observational cohort studies on TL at the Department of the Adult 

Psychiatric University Clinics Basel (UPKE) and the Private Clinic (UPKP) of the University 

Psychiatric Clinics (UPK) Basel using their routine clinical data between January 1st, 2018, and 

April 15th, 2020. The Psychiatric University Clinics Basel (UPK) is a large healthcare provider 

offering psychiatric in- and outpatient treatment for approximately 200’500 persons living in the 

canton of Basel-Stadt and surrounding areas. During the study period, 277 beds were available 

at UPKE and UPKP for treatment.  

TL is routinely applied in all UPK divisions. The duration of TL varies between a few hours 
and over 24 hours, depending on the patient’s state and the goals of the TL. Patients can spend 

time away from the ward during TL and train skills in their usual environment outside the clinic. TL 

serves to assess treatment progress and discharge readiness. In addition, it can be viewed as 

exposition training as the patient is potentially confronted with aversive stimuli once outside of the 

shielded ward environment. Experiences gained during TL can help adjust the treatment plan and 

goals accordingly.  

At the UPK Basel, TL may be granted to all patients if clinically indicated. Patients can also 

request TL themselves. Specific key criteria must be met, however, to grant TL: a patient must 

have adequate mental capacity, and there must not be any immediate risk of self-harm or harm to 

others. The senior physician oversees the granting of TL, and decisions are discussed in the 

interdisciplinary teams. Typically, nurses plan and prepare TL with the patients, discussing the 

goals of TL, handing out medication, and making a crisis plan (BfS, 2023). 

In Switzerland, TL began to be recorded in a standardized form in 2018 when TARPSY was 

introduced into the Swiss healthcare system (SwissDRG AG, 2016, 2019b). We aligned our 

studies' beginning with the start of TARPSY to have comparable data on all TL. TARPSY not only 

dictates the standardized recording of TL but also sets strict billing guidelines for it. Firstly, all 

inpatient ward absences must be registered as administrative leave in the digital patient file 

(SwissDRG AG, 2019b). The sum of all administrative leaves greater than 24 hours during an 

inpatient stay has to be deducted from the number of treatment days in total (SwissDRG AG, 

2019b). This reduces billable treatment days in case of absences longer than 24 hours and results 
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in indirect costs for the healthcare providers when TL is granted over 24 hours. In Switzerland, TL 

will thus hardly be granted for longer than 24 hours. In 2021, TARPSY 3.0 was introduced, and 

TLs over 24 hours are now partially remunerated with different compensatory rates: CHF 153 for 
absences between 24 to 48 hours and CHF 204 for absences longer than 48 hours (Trezzini, 

2020). These compensations, however, cover only a small amount of the passive costs during TL.  

3.1.2. Sample 

For Study 1 and 2, we extracted clinical routine data from the UPK medical database in 

pseudonymized form. All inpatient cases between January 1st, 2018, and April 15th, 2020, 

counting 3’400 patients, were available for analysis. 

In both studies, we only included patients with a complete inpatient stay within the 

observation period and with complete data on all the relevant variables to obtain the maximum 

statistical power of our models. Patients discharged to another psychiatric clinic or a general 

somatic hospital were either censored2 (Study 1) or excluded (Study 2), as treatment at the UPK 
Basel could not be considered completed by the time of discharge. In Study 1, patients without 

readmission during the observation period were also censored.  

In Study 1, this resulted in 3’302 patients, including 1’239 censored cases of patients 

without readmission during the observation period and patients discharged to a different 

psychiatric clinic or a somatic hospital. In Study 2, we included 3’151 patients.  

3.1.3. Measures 

I will now present the measures used in the two studies. Unless otherwise stated, the 

measures refer to both studies.  

3.1.3.1. Therapeutic Leave. TL was operationalized through the absences registered in the 
digital patient files during the index inpatient stays (= the first admission during the study period). 

TLs were considered independent of their lengths. For multiple reasons, we included TL of less 

and more than 24 hours. From a clinical perspective, the duration of TL can vary depending on a 

patient’s individual needs and treatment goals. Moreover, TL is often extended gradually. At the 

beginning of an inpatient stay, a patient might leave the ward to spend a few hours at home during 

the day, and as treatment progresses, a longer TL, like staying at home overnight, becomes 

possible. From an economic viewpoint, TL of less than 24 hours is common, as until 2021, the 

TARPSY accounting system did not budget for the remuneration of TL over 24 hours (Trezzini, 

2020). In Study 1, we used a categorical approach (TL = yes/no) according to our research 

question. In Study 2, we included the number of TL as a continuous variable to gain more statistical 
power in our model. 

 
2 In survival analysis the event of interest (in our Study 1 this was the readmission to UPK Basel) may not be observed in 

some cases because of dropouts, individuals experiencing a different event irrelevant to the event of interest, or some individuals 
may not experience the event of interest during the time of the study period. These individuals are not excluded but remain in the 
analysis and are coded as censored cases. Kartsonaki, C. (2016). Survival analysis. Diagnostic Histopathology, 22(7), 263-270. 
https://doi.org/https://doi.org/10.1016/j.mpdhp.2016.06.005  
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3.1.3.2. Time to Readmission (Study 1). In Study 1, we considered the first, and in case of 

readmission, the second admission during the observation period. The first admission was the 

index inpatient stay. For Study 1, we calculated the time to readmission as follows:  
 

 

 

 
 

3.1.3.3. Direct Inpatient Costs (Study 2). According to the Swiss Diagnostic Related Groups 

(DRG) and Psychiatric Cost Groups (PCG), as defined in TARPSY 2.0 (SwissDRG AG, 2019a), 

we operationalized healthcare costs through the effective cost weights of an inpatient stay 

(SwissDRG AG, 2019b, 2021). Effective cost weights are calculated as follows (SwissDRG AG, 
2021):  

 
 
 

The number of billable treatment days is recorded as routine data at the end of an inpatient 

stay and is calculated as follows (SwissDRG AG, 2019b): 
 

 

The day-based cost weight depends on the relative treatment expense of a diagnostic group. 

They are calculated annually based on Swiss hospitals' most recent cost data reports. Daily cost 

weights follow a degressive gradient and differ depending on the PCG. Costs in CHF for a specific 

case are calculated by multiplying the effective cost weight with its base rate. The base rate is the 

amount in CHF to be reimbursed for an effective cost weight of 1.0 and is determined by the 

healthcare provider and the healthcare insurance. It is identical for all cases of a healthcare 

provider (SwissDRG AG, 2021). We used the effective cost weights as a proxy for the costs in 

CHF. The outcome variable was the sum of all effective cost weights during the study period after 
the index inpatient stay (note that the index inpatient stay is the same in Study 1 and Study 2). 

The cumulative effective cost weight is the equivalent of the cumulative direct inpatient healthcare 

costs divided by the base rate.  

3.1.4. Statistical Analysis 

In this section, I will present the statistical analyses of the two studies. We set the significance 

levels alpha of all statistical analyses to 5%. In Study 1, we performed all analyses with SPSS 

Statistics 26.0 (IBMCorp., 2019). In Study 2, we performed the analyses with SPSS Statistics 27.0 

(IBMCorp., 2020) and R Studio (RCoreTeam, 2021).  

3.1.4.1. Study 1: Therapeutic Leave and Readmission. With the Kaplan-Meier curve, we 
compared the cumulative time to readmission of patients with and without TL. We used the log-

Readmission Date of the Second Admission – Discharge Date of the Index Inpatient Stay 

=  

The Number of Days until Readmission
 

Number of Billable Treatment Days X Day-Based Cost Weight  
 

Discharge Date –  Admission Date – Days of Administrative Leave + 1 

ght  
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rank test to assess the statistical significance between the groups. We then applied a Cox 

regression model to determine the association between TL and readmission risk, including the 

following covariates according to the literature on readmission: past admission to UPK Basel, age, 
gender, marital status, diagnosis, the severity of symptoms at admission, length of stay, involuntary 

admission, and comorbidity. We assessed correlations between them using the variance inflation 

factor (VIF) statistics, setting the threshold to VIF < 5 (Hair et al., 2019). The VIF statistics showed 

no multicollinearity with all values between 1.03 and 1.54.  

We checked the proportional hazard assumption by including the covariates as interaction 

terms with time to the model (Kleinbaum & Klein, 2012). Past admission, being a widow compared 

to being single, and length of stay did not meet the assumption. We thus included them as time-

dependent variables (Delgado et al., 2014; Kleinbaum & Klein, 2012). 

3.1.4.2. Study 2: Therapeutic Leave and Direct Inpatient Costs. We applied a Tweedie 

multiple regression model with a log link assessing the association between the number of TL 

during the index inpatient stay and the cumulative effective cost weights. Tweedie models are 

especially suited in health economics or insurance business, where costs are often zero due to 

non-utilization, or if costs do occur, their distribution is usually right-skewed (Kurz, 2017). The 

predictor and outcome variables were highly skewed. We conducted a ln-transformation before 

analysis to avoid vastly influential data points. In addition, we adjusted our model for the following 

confounders: past admission to UPK Basel, age, gender, marital status, diagnosis, the severity of 

symptoms at admission, length of stay, involuntary admission, and comorbidity, observation time 

(representing the months from the discharge day to the end of the observation period), admission 

period based on the annual quarter in which a patient was admitted, and the effective cost weight 

of the index admission. 

We set the reference categories of categorical variables depending on group size, setting the 

largest group as the reference category. Multicollinearity was low, with variance inflation factors < 

2 for each predictor/confounder. 

We assessed the robustness of our model by conducting a) a multiple linear regression model 

in which the confidence intervals of the coefficients were obtained using a bootstrap procedure 

and b) a multiple logistic regression model dichotomizing the outcome into the two categories of 

costs = 0 and costs > 0.  

3.2. Results of Study 1 

3.2.1. Descriptive Results  

1’161 (50.3%) patients were male. The mean age at admission was 45.9 with a standard 

deviation of 17.2. 1’082 (32.8%) patients were readmitted to the UPK Basel during the observation 

period. The mean length of stay was 29.8 with a standard deviation of 32.2 days. 
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1’240 (37.6%) received at least one TL during their inpatient stay. The number of TLs ranged 

from 1 to 37 (Mdn = 4, IQR = 5). The mean duration of TL was 33.4 hours (SD = 9.5). Detailed 

descriptive results can be found in Table 1 Appendix A. 

3.2.2. Kaplan Meier Curve and Cox Regression 

The cumulative survival derived by the Kaplan-Meier Curve was longer for patients with a TL 

(Mdays = 598.2, SEdays = 9.9, CI 95% = [578.6, 617.7]) than for those without TL during the index 

admission (Mdays = 550.7, SEdays = 8.3, CI 95% = [534.5, 566.9]). This difference was statisti-

cally significant according to the log-rank test (χ2(1) = 18.8, p < .05).  
 

Figure 1  

Kaplan-Meier Curve Showing the Cumulative Survival of Patients with and without TL 

 

Study 1, Appendix A, Figure 1: Ziltener et al. (2021). Font and format of the title have been 

adapted according to this thesis’ design. 

The curve showed that readmission was highest in the period after discharge and gradually 

decreased with time (see Figure 1). We could not integrate the median survival because the cu-

mulative survival did not drop below 50% in either of the two groups. 

The Cox regression revealed a significantly reduced hazard for readmission for patients with 

a TL (HR = .735, CI 95% = [.639, .846], p < .001). Detailed results of the Cox regression are shown 

in Table 3, Appendix A.  

 
 

Number of patients at risk 
TL no 2062          1225 761         394 
TL yes 1240            761                   472         225 
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3.3. Results of Study 2 

3.3.1. Descriptive Results  

1’579 (50.1 %) patients were male. The mean age at admission was 45.5 years, with a 

standard deviation of 17.0. 1’207 (38.3 %) patients went on at least one TL during their index 

inpatient stay. The number of TLs ranged from 1 to 37 (Mdn = 4, IQR = 5). The mean effective 

cost weight during the index inpatient stay was 28.5, with a standard deviation of 26.9. The mean 

cumulative effective cost weight after the index inpatient stay was 19.2, with a standard deviation 

of 41.1. Detailed descriptive results of all the variables are presented in Appendix B, Table 1. 

3.3.2. Regression Models  

The Tweedie multiple regression model showed that the number of TL was associated with 

lower costs following the index inpatient stay (B = –0.141, CI 95 % = [–0.225, –0.057], p < 0.001). 

Our results of the multiple linear regression model, including bootstrap confidence intervals (B = 

–0.200, CI 95 % = [–0.355, –0.048], p = 0.008) and the multiple logistic regression model (OR = 
0.777, CI 95 % = [0.631, .958], p = 0.018) matched those of the Tweedie model.  

4. Study 3: Staff Resources and Coercive Measures 

I will now summarize the methods and results of Study 3. The full article is in Appendix C.  

4.1. Methods 

In the following sub-chapters, I will describe the study design, the sample characteristics, the 

measures, and the statistical analysis. 

4.1.1. Study Design 

For Study 3, we performed a naturalistic observational study using routine clinical data from 

eleven German psychiatric hospitals from 2008, 2010, and 2012. The routine clinical data had 

been gathered as part of the quality management and benchmarking of the Documentation Group 

Psychiatry (DGP, 1984-2013) in North Rhine-Westphalia, Lower Saxony, and Hessen, Germany. 

The DGP comprised 22 hospitals offering somatic and psychiatric treatment and community 

mental health services. The participating clinics were legally obliged to provide healthcare for 

residents of the respective area and were part of a single-tier psychiatric system (Huber et al., 

2016; Schneeberger et al., 2017). We received informed consent from 21 of the 22 hospitals to 

analyze their data.  

Starting in 2006, all hospitals in Germany were required to provide a standardized quality 

report every other year on key organizational factors, such as the organizational structure, 

available services, and therapies, and staff number. These quality reports were also available to 

use for analysis.  
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4.1.2. Sample 

Eleven of the 21 clinics provided complete clinical routine data for 2008, 2010, and 2012, as 

well as the corresponding quality reports. This led to a sample of 51’418 inpatient cases available 

for analysis.  

4.1.3. Measures 

We operationalized coercive measures through seclusion and restraint, the occurrence of 

which was available as part of the clinical routine data. Information on the number of full -time 

equivalents (FTE) healthcare professionals (HCP) employed was available in the quality reports. 

Staff resources were operationalized through job percentages of nurses and physicians reported 

in the quality reports and calculated as the cumulative number of FTE. We calculated each year's 

cumulative number of inpatient treatment days by multiplying the number of inpatient cases by the 

mean length of stay in the reference year.  

4.1.4. Statistical Analysis 

We performed a data envelopment analysis to assess the relative efficiency of staff regarding 

inpatient cases without coercion in the 11 psychiatric clinics using the DEAP 2.1 software (Coelli, 

2019). DEA is a non-parametric analysis technique to evaluate the performance of so-called 

Decision-Making Units (DMU). DEA characterizes DMUs with inputs (independent variable) and 

outputs (dependent variable) (Cooper, 2011; Weatherall et al., 2020).  

We defined the 11 clinics as our DMUs. The staff resources (FTE) were our input variable, 

and our output variable was the inpatient cases without coercion. As one assumption of DEA is to 

maximize the output variable, we used the percentage of inpatient cases without coercion 

(seclusion/restraint) during treatment as the output variable (instead of the number of cases with 
coercion, which would have required minimization). We included the input and output variables as 

a ratio to bed occupancy in the respective year (e.g. FTE per 100 occupied beds per year).  

When constructing a DEA model, one must decide on the model orientation and the scale 

assumption. DEA can follow either an input orientation or an output orientation. In an input-

orientated model, inputs are maximized while outputs are kept constant. On the other hand, output 

orientation focuses on maximizing outputs with a given set of inputs (Coelli et al., 2005). We chose 

an output-oriented approach because we were interested in which clinics were most efficient at 

maximizing their cases without coercion while the staff resources were considered fixed.  

Regarding the scale assumption, DEA can follow a constant return to scale (CRS) or a 

variable return to scale (VRS) assumption. The CRS model assumes that input changes will lead 
to proportionate changes in the output variable. The VRS model, on the other hand, assumes that 

input changes will lead to disproportionate changes in the output variable (Coelli et al., 2005; 

Kumar & Gulati, 2008). We tested the model assumption using the R package rDEA (Simm & 

Besstremyannaya, 2020). According to these results, we rejected the H0 hypothesis of CRS for 
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all three years and applied a VRS model. The VRS approach gave us two efficiency scores: 

technical efficiency (TE) and scale efficiency (SE). TE indicates a DMU’s ability to produce 

maximal output from its given inputs. SE is calculated as the ratio of TE under the CRS assumption 
and TE under the VRS assumption (Coelli et al., 2005; Kumar & Gulati, 2008). If there is a 

difference between CRS and VRS, a DMU faces scale inefficiency and is not operating at an 

optimal size (Coelli et al., 2005). This can be further distinguished into increasing returns to scale 

(IRS) versus decreasing returns to scale (DRS). A DMU facing IRS is generating a 

disproportionate increase in output with only a proportionate increase in input and can be 

considered too small. On the other hand, a DMU facing DRS has become too large and would 

have to decrease its scale to become efficient (Coelli et al., 2005; Huguenin et al., 2012; Kumar & 

Gulati, 2008). TE and SE measures can take values between 0 and 1. A value of 1 indicates 

optimal efficiency (Coelli et al., 2005). 

We performed all remaining statistical analyses with IBM SPSS Statistics 28.0 (IBMCorp., 

2021). 

4.2. Results Study 3 

In this section, I will present the results of the DEA. You can find detailed descriptive results 

in Appendix C, Table 1. The input and the output variables are presented in Tables 2-4, Appendix 

C. Note that in Tables 2-4, as well as in the result section, the percentage and number of inpatient 

cases per year without coercion, as well as the number of FTE of physicians and nurses, are 

reported as standardized values per 100 occupied beds. Detailed results of the data envelopment 

analysis are presented in Table 5, Appendix C.  

4.2.1. Technical Efficiency 

In 2008, clinics 1, 4, 7, 8, and 11 reached optimal technical efficiency with a TE score of 1. On 

average, the TE score was 97.4% in 2008. Clinics could have increased their cases without 

coercion by 2.6% on average. The average number of FTE of physicians per 100 occupied beds 

was 13.5 (SD = 2.7), and 56.9 (SD = 9.8) FTE of nurses per 100 occupied beds, respectively.  

In 2010, clinics 1, 2, 4, 5, and 11 all had a TE score of 1. On average, the TE score was 

97.1%. Clinics could have increased their cases without coercion by 2.9% on average. The 

average number of FTE of physicians per 100 occupied beds was 12.6 (SD = 3.1), and FTE of 

nurses per 100 occupied beds 56.3 (SD = 6.9) respectively.  

In 2012, clinics 1, 4, 5, 7, 10, and 11 reached optimal technical efficiency of 1. On average, 

the TE score was 98.2%. Clinics could have increased their cases without coercion by 1.8% on 
average. The average number of FTE of physicians per 100 occupied beds was 13.4 (SD = 3.7), 

and FTE of nurses per 100 occupied beds 58.1 (SD = 16.9), respectively.  
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4.2.2. Scale Efficiency 

In 2008, scale efficiency scores ranged from 73.8% to 100% across the eleven clinics. The 

clinics 4, 8, and 11 had an optimal scale efficiency of 1. The mean scale efficiency was 87.1% in 

2008. On average, scale efficiency could be improved by 12.9%. 

In 2010, the clinics 1, 2, 4, and 11 had perfect scale efficiency of 1. Scale efficiency ranged 

between 77.0% and 100%. The mean scale efficiency was 92.4%. On average, scale efficiency 

could be improved by 7.6%. 

In 2012, clinics 4, 10 and 11 were perfectly scale efficient. Scale efficiency ranged between 

55.1% and 100%. The mean scale efficiency was 84.8%. On average, scale efficiency could be 

improved by 15.2%. 

In all three years, all clinics with a scale efficiency below 1 faced decreasing returns to scale.  

5. Discussion 

In my dissertation, I integrated a clinical and health-economic perspective to examine the 

inpatient treatment variables of therapeutic leave and staff resources in relation to readmission, 

direct inpatient costs, and coercive measures. 

Study 1 and Study 2 examined the association of TL with readmission risk and direct inpatient 
costs after discharge. Study 3 assessed the relative efficiency of staff resources regarding 

seclusion and restraint. The results showed that patients with a TL during their inpatient stay have 

a lower readmission risk (Study 1) and lower direct inpatient costs after discharge (Study 2) than 

patients without TL. Moreover, Study 3 showed that the psychiatric clinics in our sample were 

relatively efficient at maximizing cases without coercion with their given number of staff.  

I will discuss the core results of the three studies according to the research questions in the 

following subchapters.  

5.1. Study 1 and 2: Therapeutic Leave, Readmission Risk, and Direct Inpatient Costs 

In Study 1, our analyses revealed a significantly longer cumulative survival and a reduced 
hazard of readmission on any day during the observation period by 26.5% for patients with TL 

compared to patients without TL. These results seem promising at first sight. Considering the 

observational nature of our study, however, we cannot draw causal conclusions. Many underlying 

mechanisms seem plausible. For example, TL might not directly lower the readmission risk but 

indicate better treatment processes with higher patient adherence. Or, TL might be granted more 

often to patients with higher functioning levels and milder psychopathological impairments, which 

is itself associated with lower readmission risk (Baeza et al., 2018; Bockmann et al., 2019; Moss 

et al., 2014). Randomized controlled trials are needed to test our results for causality. 

Research on TL and readmission is scarce, and at the time of Study 1, we only found one 
other study assessing it. Moss et al. (2014) report a higher readmission risk for patients with TL. 

Moss and colleagues (2014) argue that patients at risk of readmission are successfully identified. 
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However, TL must fail to alleviate other risk factors responsible for readmission (Moss et al., 2014). 

A second study, published shortly after our Study 1, demonstrated that patients were 3.3% more 

likely to be readmitted after six months with each TL (Docteur et al., 2022).  
Our findings might differ from those of these studies for multiple reasons. Firstly, planning and 

evaluation of TL likely impact its usefulness, and both are often insufficient (Barlow & Dickens, 

2018). TL is unlikely to reduce readmission risk if it is granted to patients identified at risk of 

readmission only shortly before discharge as a standard procedure without implications on the 

treatment plan. However, TL might serve as an intervention preventing premature discharge and 

conclusively relapse when it is thoroughly planned and evaluated with adjustments to the 

treatment plan (Donisi, Tedeschi, Salazzari, et al., 2016; Moss et al., 2014; Ortiz, 2019). In-depth 

analyses of patient characteristics, duration, number, and timing of TL could further explain the 

differences between study findings and is undoubtedly an important question to address in the 

future.  

Moreover, the treatment setting might influence the use and characteristics of TL, influencing 

its success in reducing readmission risk. Since August 2011, the UPK Basel has implemented an 

open-door policy (Hochstrasser et al., 2018; Kowalinski et al., 2019). The open-door policy fosters 

self-agency and autonomy (Hochstrasser et al., 2018; Huber et al., 2016; Lang et al., 2010; Lang 

et al., 2016). It seems plausible that patients might benefit from TL to a greater extent in a setting 

where these factors are promoted. Lastly, the two studies were conducted in different healthcare 

systems, and their results might only apply to these settings.  

In line with previous research, our results further revealed that the time shortly after discharge 

holds the highest risk for readmission (Durbin et al., 2007; Lay et al., 2019; Tulloch et al., 2016). 

Future studies need to investigate further whether TL is particularly suitable for preventing early 

relapse.  

Study 2 showed TL is associated with lower direct inpatient costs after discharge. If these 

associations were causal, the systematic use of TL could help lower inpatient costs in the long 

term. This is highly relevant in the face of limited resources in the mental health sector (Knapp & 

Wong, 2020). TL is an existing intervention and can be applied using relatively low staff and time 

resources. For most patients, TL is likely to be a highly acceptable intervention. 

From an economic perspective, the indirect costs due to empty beds during TL remain 

problematic. To promote TL, psychiatric clinics must not face a financial disadvantage when 

granting it. Otherwise, this is likely to create a discrepancy between two often conflicting goals of 
psychiatric clinics; a healthcare provider aiming to provide the best treatment possible to their 

patients versus an organization with economic interests. Switzerland has implemented partial 

remuneration for TL (Trezzini, 2020). In the future, lower base rates, however, will presumably 

follow this change, leveling out the remuneration of TL. 

In conclusion, the results of Study 1 and Study 2 imply a beneficial association between TL 

and lower readmission risk and suggest a link between TL and lower direct treatment costs. As 
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mentioned above, the causal relationship between TL, readmission risk, and direct inpatient costs 

must be assessed in randomized controlled trials. If there was a causality, TL could be considered 

a relevant factor in improving the quality of care in inpatient treatment.  
Future research might examine how TL is implemented in different psychiatric facilities and 

their units. Qualitative approaches could help identify the underlying mechanisms of TL. 

Furthermore, assessing how TL's frequency, duration, and therapeutical focus relate to 

readmission risk and healthcare costs might be promising. Who gets granted TL, when, and how 

often could yield interesting results regarding possible differences between genders, ages, and 

diagnostic groups, as well as identifying ideal timing for TL and “dose-response-effects”. How TL 

might relate to outpatient treatment costs and indirect costs associated with mental illness poses 

another important question to address. Moreover, identifying a period of effectiveness of TL after 

discharge, using a fixed observation period, would provide us with information on the lasting 

benefits of TL. By differentiating between different kinds of readmissions, we could acknowledge 

that readmissions are not detrimental per se. On a political level, we need actors who aim to 

balance the conflicting interests of psychiatric clinics as parts of a capitalistic economy and their 

role as healthcare providers. Further health economic studies on TL's usefulness and long-term 

financial benefits are necessary to promote political changes.  

5.2. Study 3: Staff Resources and Coercive Measures 

In Study 3, we assessed the relative efficiency of staff resources in 11 German psychiatric 

clinics regarding the maximization of inpatient cases without seclusion and restraint in 2008, 2010, 

and 2012. We used an output-oriented data envelopment analysis under the VRS assumption. 

In summary, about 95% were cases without seclusion or restraint. These numbers are 
comparable to previous research (Flammer & Steinert, 2019). Our results revealed overall high 

technical efficiency for all 11 clinics in the three years but suggest that clinics could further increase 

their cases without coercion by management changes such as implementing an open-door policy  

(Hochstrasser et al., 2018; Huber et al., 2016; Kowalinski et al., 2019; Lang et al., 2010; Lang et 

al., 2016; Schneeberger et al., 2017), and follow recommendations of the S3 guidelines on the 

prevention of coercion (DGPPN, 2018; Steinert et al., 2023). Such implementations create a 

possible conflict between ethical and economic perspectives. Management changes potentially 

require a lot of time and staff resources (DGPPN, 2018).  

Our results further revealed that most clinics are not operating at their optimal scale. Most 

clinics faced decreasing returns to scale, meaning that a further increase in staff would not yield a 
proportional increase in cases without coercion (Huguenin et al., 2012). This implies that these 

clinics should downsize their scale to become efficient (Coelli et al., 2005; Huguenin et al., 2012; 

Kumar & Gulati, 2008).  

We did not have information on staff characteristics. Conclusively, our model might suggest 

that all healthcare professionals, regardless of their characteristics, such as e.g. work experience, 
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level of qualification, age, and gender, are equally efficient in realizing the output of cases without 

coercion. However, scale efficiency may vary depending on team composition, as research shows 

that team composition can play a relevant role in the occurrence of coercive measures (Bowers 
et al., 2012; Galbert et al., 2022; Janssen et al., 2007; Krieger et al., 2021). Higher scale efficiency 

might be achieved depending on the team composition with the same number of staff.  

Conclusively, our results highlight that the reduction of coercion to an absolute minimum and 

the optimal efficiency of psychiatric clinics are conflicting goals. The SAMS states that staff 

shortages, work pressures, and economic factors must by no means justify coercive measures 

(SAMS, 2017). From a medico-ethical standpoint, we must prioritize reducing coercive measures 

over reducing staff due to economic pressures. This is challenging in light of rising mental 

healthcare costs and the growing financial burden of insurance premiums and taxes (FOPH, 2023; 

Vigo et al., 2016). It requires a careful balance and constant evaluation of ethical principles against 

economic motives.  

In line with the S3 guidelines, we suggest adequate staff resources are necessary but 

insufficient to reduce seclusion and restraint (DGPPN, 2018). Health economic analyses are 

useful to help promote policy change and open political discussions (Knapp & Wong, 2020). Health 

economic analyses of existing effective interventions and hospital-based initiatives to reduce 

seclusion and restraint could advance their implementation in clinics. We must, however, interpret 

health economic results cautiously and apply them to practice only in combination with results 

from clinical studies and after careful evaluation of ethical aspects. 

Future research should examine the association between team composition, staff number, 

and coercive measures more broadly. The question remains whether optimal staffing levels exist 

to reduce or eliminate coercive measures. Considering the adverse consequences of coercive 

measures, psychiatry without any coercion is warranted from an ethical standpoint, while a sole 

reduction seems questionable. 

5.3. Strengths and Limitations 

To the best of my knowledge, the three studies presented in this dissertation are the first to 

address the research questions posed. All three studies are composed of large datasets, rendering 

random findings unlikely. The three studies add to the limited knowledge of TL readmission risk 

and direct healthcare costs and shed more light on staff-related factors in reducing coercive 

methods. A key strength is the integration of a health economic perspective, which is becoming 

increasingly important in implementing evidence into practice and promoting policy change on a 
political level (Knapp & Wong, 2020). It highlights an ever-present – but often underestimated – 

conflict between ethical principles in healthcare and economic pressures.  

Nevertheless, this dissertation has several limitations. Firstly, all three studies were 

observational, impeding causal conclusions. Moreover, the studies did not control for treatment or 

system variables that could have influenced readmission risk, direct costs, and coercive 
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measures, such as e.g., ward atmosphere, staff attitude, therapeutic relationship, individual 

treatment plan, team composition, and clinic culture (Bernardo & Forchuk, 2001).  

Study 1 and Study 2 were monocentric studies in Switzerland, and their results might not 
transfer to other healthcare systems. Moreover, they only captured a limited time, and the 

prognostic value of the extended benefit of TL regarding readmission and healthcare costs over 

longer time frames remains unclear. This is a limitation faced by most health economic studies 

(Knapp & Wong, 2020). 

Regarding Study 1, we did not have qualitative information on TL. Planning and monitoring of 

TL according to a patient’s current state and treatment goals likely influence its therapeutic merit. 

Moreover, we might have missed some readmissions due to the monocentric design of our study. 

This, however, should be a minor effect without implications on the core results. Due to cantonal 

public health obligations, the study clinic UPK Basel treats most of the patient population of Basel-

Stadt. Lastly, readmissions can but must not be detrimental. Indeed, they are necessary in some 

cases and can help prevent major crises and protect patients from self-harm or harm to others. 

We did not have qualitative information on readmissions besides information on involuntary 

admission. Future research could look more closely at the nature of admissions. 

Study 2 is limited by its sole focus on direct inpatient costs. Indirect costs are particularly 

important when assessing the economic burden of severe mental illness, as these conditions often 

come with considerable social and professional decline (Gustavsson et al., 2011). How TL relates 

to indirect costs is critically important, as one of the key aims of TL is to help promote reintegration 

into a patient’s environment (BfS, 2023). 

Study 3 was multicentric. However, the results might not transfer to other healthcare systems 

outside Germany. Our results of Study 3 are further limited by the fact that they apply to the legal 

regulations of coercive measures during the study years. Importantly, adequate staff numbers 

cannot be solely determined by coercive measures; many other factors must be considered. From 

a medico-ethical view, a psychiatry without any coercion is desirable, and one could argue that an 

“optimal” level of cases without coercion is ethically questionable. 

Lastly, DEA indicates potential improvements, and its results must not be transferred to 

practice in concrete numbers (Huguenin et al., 2012). Efficiency scores can open a dialogue on 

how to optimize resource use in organizations. Changes solely derived from efficiency scores 

would be inadvisable indeed (Huguenin et al., 2012). 

6. Conclusion 

In conclusion, this dissertation enriches the research on lowering readmission risk, direct 

inpatient costs, and coercive measures by looking at TL and staff resources. It combined a clinical 

and health-economic perspective, addressing an ever-present and growing conflict between 

economic motives and a patient-oriented psychiatry lead in line with ethical principles. 
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The results suggest a link between TL during inpatient treatment, a lower readmission risk, 

and lower direct inpatient costs after discharge. In addition, they showed that clinics are relatively 

efficient at maximizing cases without coercion. However, management changes and carefully 
matched teams are necessary to further reduce seclusion and restraint. Replications of the studies 

are required to validate their findings. 

 Regarding TL, randomized controlled trials are needed to test the causal relationship 

between TL, readmission risk, and direct inpatient costs. We still need to understand the 

underlying mechanisms of TL better and determine who benefits from TL, how many TLs are 

beneficial and at what point during the inpatient stay. Identifying a period of effectiveness of TL 

would draw a more complete picture about the long-term effects of TL. More health economic 

analyses are needed, especially including indirect costs. 

Regarding coercive measures and staff resources, economic and ethical considerations need 

to be balanced regarding staff numbers in psychiatric clinics. Coercive measures should never, 

even implicitly, be driven by monetary factors. When it comes to the integrity of human beings, 

ethical considerations must outweigh economic motives. 
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The supplementary materials of Study 2 are illustrated on pages 46 to 48. 
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Relative efficiency of staff resources regarding inpatient treatment without coercive measures in 

11 German psychiatric hospitals using data envelopment analysis (DEA). [Manuscript submitted 

for publication]. 
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ABSTRACT 

 
Aims: Assessing the relative efficiency of staff resources in 11 German psychiatric clinics regarding 

inpatient cases without any seclusion and restraint in 2008, 2010, and 2012. 
Methods: We conducted a naturalistic observational study on routine data from 11 German psychiatric 

hospitals in 2008, 2010, and 2012, applying an output-oriented Data Envelopment Analysis (DEA) model 

under the assumption of variable returns to scale. 

Results: The mean technical efficiency (TE) was 97.4% in 2008, 97.1% in 2010, and 98.2% in 2012. 

On average, the clinics could increase cases without coercion by 2.6, 2.9, and 1.8% with the same 

number of staff. The clinics 1, 4 and 11 reached optimal technical efficiency (TE) scores in all three 

years. The clinics 7 and 8 did so in 2008, the clinics 2 and 5 in 2010, and the clinics 5, 7, and 10 in 2012. 

The average scale efficiency (SE) was 87.1% in 2008, 92.4% in 2010, and 84.8% in 2012. Clinic 4 

reached an SE of 1 in all three years. The clinics 8 and 11 did so in 2008, 1, 2, and 11 in 2010, and 10 

and 11 in 2012. All clinics with SE > 1 faced decreasing returns to scales, indicating they would have to 

downsize their scale to become efficient.  

Conclusion: The clinics examined were relatively efficient at maximizing cases without coercion. 

Management changes could increase TE. Regarding SE, the team composition must be considered. 

Decisions on staff numbers and team composition cannot solely be economically driven. Health 

economic analyses are necessary to increase the likelihood of policy change. However, they do not 

suffice. Knowledge from clinical and health economic studies and ethical considerations must be 

combined to form a patient-oriented and ethical psychiatric healthcare system regarding staff work 

conditions and the treatment of its patients. 

 

          Word count: 296 
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BACKGROUND 
 

Coercion in psychiatry is a controversial topic both within psychiatry and on a global political level 

(Chieze, Clavien, et al., 2021; Huckshorn, 2006a; Kalisova et al., 2014; Krieger et al., 2018). Coercive 

measures undermine patients' autonomy and violate fundamental human rights (Chieze, Clavien, et al., 

2021). They form an ethical dilemma and must only be used as a last resort (Chieze, Clavien, et al., 

2021; Chieze, Courvoisier, et al., 2021; Kalisova et al., 2014; Krieger et al., 2021; SAMS, 2017; Wynn, 

2006).  

The term coercion is broad and entails different subcategories of coercive measures (Chieze, 

Clavien, et al., 2021). In this article, we apply the Swiss Academy of Medical Sciences (SAMS) meaning. 

The SAMS defines coercion as “[…] measures in spite of the fact that the person concerned either 

indicates or has indicated previously – that he or she does not consent to it” (SAMS, 2017, p. 7). Within 

this definition, different forms of coercion can be further distinguished. On the one hand, there are 

measures restricting a person's freedom of movement. These include compulsory hospitalization, 

seclusion, or restraint (SAMS, 2017). 

On the other hand, forced treatment refers to all kinds of coercive medical treatment (SAMS, 

2017). Furthermore, one can distinguish informal coercion from these formal coercive measures. 

Informal coercion includes any form of psychological leverage, i.e., persuasion or pressure on a patient 

(Chieze, Clavien, et al., 2021; Chieze et al., 2019; SAMS, 2017). In this study, we focused on seclusion 

and restraint. Seclusion refers to locking a patient in a designated room, whereas restraint means tying 

up (mechanical) or holding (physical) a patient (Chieze et al., 2019; SAMS, 2017).  

Research has shown multiple adverse consequences of coercive measures (Chieze et al., 

2019; Krieger et al., 2021). They can lead to traumatization (Chieze et al., 2019; Fugger et al., 2016; 

Steinert et al., 2013; Whitecross et al., 2013), and are associated with feelings of punishment and 

distress(Chieze et al., 2019), as well as feelings of depression and helplessness (Fugger et al., 2016; 

Krieger et al., 2018). In addition, patients perceive coercive measures as degrading (Rüsch et al., 2014). 

Coercive measures can harm the patient-therapist relationship and lower treatment adherence (Jaeger 

et al., 2013; Sashidharan et al., 2019; Swartz et al., 2003).  

Considering these potential adverse outcomes, the goal of every psychiatric clinic must be to 

keep coercion at the lowest possible level. Globally, efforts are being made to reduce coercive measures 

throughout psychiatry (Chieze, Courvoisier, et al., 2021; Kalisova et al., 2014). In this context, extensive 

research has concerned the risk factors of coercive measures (Beames & Onwumere, 2022; Boumans 

et al., 2015; Chieze, Courvoisier, et al., 2021; Kalisova et al., 2014; Krieger et al., 2021).  

A recently published systematic review identified different categories of risk factors for coercive 

measures examined in the literature: patient-level risk factors, staff characteristics, and organizational 

factors (Beames & Onwumere, 2022). Many studies focused on patient-level risk factors (Beames & 

Onwumere, 2022). However, these factors alone fail to explain variation in the use of coercive measures 

(Beames & Onwumere, 2022). Organizational and staff characteristics also play a fundamental part in 

their risk and prevention (Beames & Onwumere, 2022; Boumans et al., 2015; Chieze, Courvoisier, et 

al., 2021; Kalisova et al., 2014). On an organizational level, programs designed to reduce coercion in 

psychiatry, such as Safewards (Bowers, 2014; McKeown et al., 2019; Stensgaard et al., 2018), the 

Weddinger Model (Czernin et al., 2020) or the Six Core Strategy (Huckshorn, 2006b; McKeown et al., 
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2019; Riahi et al., 2016), prove successful. Structural changes, such as an open-door policy, also 

reduced coercion (Blaesi et al., 2015; Bowers et al., 2012; Hochstrasser et al., 2018; Kowalinski et al., 

2019). A recently published umbrella review on the reduction of coercive treatment reports moderate 

evidence for staff training and shared decision-making and low evidence for integrated care models for 

reducing coercive measures in psychiatry (Barbui et al., 2020).  

Adequate staffing levels are crucial for successfully implementing organizational changes such 

as coercion reduction programs and an open-door policy (DGPPN, 2018; McKeown et al., 2019). They 

share a paradigm shift from a paternalistic treatment approach to a patient-oriented model of care, which 

places shared decision-making at its core. Such a treatment approach requires the team to build a stable 

relationship with their patients. This is time-consuming; thus, adequate resources are necessary 

(DGPPN, 2018). 

However, research looking at the association of staff resources and the use of coercive 

measures is limited and heterogeneous. One study by Bowers et al. (2012) found that a higher number 

of junior medical doctors at the ward level was associated with reduced use of manual restraint and 

show of force. Higher numbers of qualified nursing staff at the ward level were associated with increased 

use of these coercive measures. A more substantial number of ethnic minority staff was related to less 

usage. Coercive measures were associated with locked ward doors during the entire shift (Bowers et 

al., 2012). Another study also found increased rates of seclusion and restraint in wards with more nurses 

The authors suggest that patients at risk of coercive measures are more likely to be admitted to better-

equipped wards (Fukasawa et al., 2018). However, Janssen et al. (2007) report an increased use of 

seclusion in long-stay wards with smaller staff-to-patient ratios, with more female staff than males on a 

shift and less variability in the team's work experience. More work experience was associated with a 

decreased use of seclusion (Janssen et al., 2007). Husum et al. (2010) did not find any association 

between staff and bed ratio with seclusion or restraint (Husum et al., 2010). According to the subjective 

perception of staff members, a low staff number increases the likelihood of coercion, as stated by two 

studies (Galbert et al., 2022; Krieger et al., 2021). 

In summary, the current literature on staff levels concerning the minimal use of coercive 

measures is inconclusive. A deeper understanding is necessary as reducing coercive measures in 

psychiatry remains a pressing issue due to their multiple adverse effects. With the current study, we are 

trying to broaden the insight into the associations between staff resources and coercion by looking at 

the relative efficiency of staff resources regarding the minimal use of seclusion and restraint. 

 

OBJECTIVE 
 

We aimed to examine the relative efficiency of staff resources in eleven German psychiatric clinics 

regarding inpatient cases without coercion (seclusion and/or restraint) in 2008, 2010, and 2012. 
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METHODS 
 
Setting and data sources 
We conducted a naturalistic observational study using data from eleven German psychiatric hospitals 

in the years 2008, 2010, and 2012. All clinics formed part of the Documentation Group Psychiatry (DGP: 

1984-2013). The DGP was founded to enhance quality management and benchmarking in psychiatric 

clinics in North Rhine-Westphalia, Lower Saxony, and Hesse, Germany (Huber et al., 2016; 

Schneeberger et al., 2017). Participating hospitals routinely gathered routine clinical data with a 

standardized questionnaire used consistently across institutions. The availability of a central office for 

direct inquiries, a separate documentation guide, and centralized data entry, coding, cleaning, and 

review for plausibility at the main administrative office ensured optimal data quality. The collected data 

formed part of the routine clinical assessments and were anonymized during extraction. In total, the 

DGP comprised 22 hospitals, all offering somatic and psychiatric treatment as well as community mental 

health services. All hospitals were legally bound to provide health care for residents of the respective 

area and were part of a single-tier psychiatric system (Huber et al., 2016; Schneeberger et al., 2017). 

Informed consent was received from 21 of the 22 hospitals to analyze their data. However, not all clinics 

provided data over the whole duration of the DGP. 

In addition, all hospitals in Germany were required to provide organizational key data in the form 

of a standardized quality report beginning in 2006, submitting a new report every two years. Amongst 

other variables, information on the number of full-time equivalents (FTE) of healthcare professionals 

(HCP) employed was available from these reports. 

We included eleven clinics from the DGP with a total of 51’418 inpatient cases. These provided 

clinical routine data for the years 2008, 2010, and 2012, as well as the obligatory quality reports for the 

respective years. We did not require approval from the local ethics committee as all clinical data were 

documented as part of routine data and analyzed in anonymized form. All information regarding HCP is 

publicly available. This study was conducted following the principles of the Declaration of Helsinki (WMA, 

2013). 

 
Measures 
Coercion was operationalized to encompass seclusion and restraint. Categorical data on coercion 

(seclusion/restraint) was available as part of the routine data. We operationalized staff resources 

through job percentages of nurses and physicians reported in the quality reports and calculated the 

cumulative number of FTE. In addition, each year's cumulative number of inpatient treatment days was 

calculated by multiplying the number of inpatient cases by the mean length of stay in the reference year. 

 
Statistical Analysis 
We conducted a Data Envelopment Analysis (DEA) to calculate the relative efficiency of staff resources 

among eleven psychiatric clinics regarding inpatient cases without coercion. DEA is a non-parametric 

analysis technique used to evaluate the performance of so-called Decision-Making Units (DMU) 

(Cooper, 2011; Weatherall et al., 2020). We chose the psychiatric clinics as the Decision-Making Units 

(DMU). As one assumption of DEA is to maximize the output variable, we used the percentage of 



THERAPEUTIC LEAVE AND COERCIVE MEAUSRES IN INPATIENT PSYCHIATRY 

 

55 

 

 

Ziltener et al. Efficiency of staff resources regarding seclusion and restraint 6 

inpatient cases without coercion (seclusion/restraint) during treatment as the output variable (instead of 

the number of cases with coercion, which would have required to be minimized). We defined the staff 

resources as our input variable. We included the input and output variables as a ratio to the bed 

occupancy in the respective year (e.g., FTE per 100 occupied beds per year) with ten decimal places. 

We conducted DEA under the assumption of variable returns to scale (VRS) and using an output 

orientation. The VRS model assumes that changes in inputs will lead to disproportionate changes in the 

output variable (Coelli et al., 2005). We tested this model assumption using the R package rDEA (Simm 

& Besstremyannaya, 2020). According to the results, we rejected the H0-Hypothesis for constant returns 

to scale for all three years. For this study, output orientation means that staff resources were fixed in 

each clinic and we assessed which clinic was most efficient in maximizing cases without coercion.  

We will present two different efficiency measures in the result section: technical efficiency (TE) 

and scale efficiency (SE). TE represents an entity’s ability to produce maximal output from its given 

inputs. It allows indication about the performance of management (Coelli et al., 2005; Kumar & Gulati, 

2008). SE represents the ratio of constant returns to scale to variables returns to scale. It can take the 

form of increasing returns to scale (IRS) versus decreasing returns to scale (DRS). A DMU facing IRS 

is too small for its scale. On the other hand, a DMU facing DRS has become too large and would have 

to decrease its scale to become efficient (Coelli et al., 2005; Kumar & Gulati, 2008). For technical as 

well as scale efficiency, a value of 1 marks optimal efficiency and lower values indicate poorer efficiency 

(Coelli et al., 2005; Kumar & Gulati, 2008).  

We tested the VRS assumption using R (RCoreTeam, 2021) and performed DEA using DEAP 

2.1 software (Coelli, 2019). 

The remaining statistical analyses were performed with IBM SPSS Statistics 28.0 (IBMCorp., 

2021). In the results section, we present the results of quantitative data by mean ± standard deviation 

(SD), range, and the median.  

 
RESULTS 

 
Descriptive Statistics 
Descriptive Results are presented in Table 1.  

 

================================================ 

Please insert Table 1 here 

================================================ 
 
Data Envelopment Analysis 
Descriptive statistics are displayed in Table 1. The input and output variables used in the data 

envelopment analysis are presented in Tables 2-4. Note that, in tables 2-4 and the result section, the 

percentage and number of inpatient cases per year without coercion and the number of FTE of 

physicians and nurses are reported as standardized values per 100 occupied beds. Detailed results of 

the data envelopment analysis are presented in Table 5.  
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2008 
In 2008, we five clinics reached an optimal TE score of 1. Of these, clinic 1 reached 1’581.32 inpatient 

cases without any coercion (seclusion/restraint) – 98.21 % of the total of 1’610.21 inpatient cases within 

the year – with 12.88 FTE of physicians and 65.30 FTE of nurses per 100 occupied beds. Clinic 4 

reached 1’153.04 inpatient cases without any coercion (seclusion/restraint) – 94.45 % of the total of 

1’220.81 inpatient cases within the year – with 10.12 FTE of physicians and 41.27 FTE of nurses per 

100 occupied beds. Clinic 7 reached 1’497.48 inpatient cases without coercion (seclusion/restraint) – 

96.89 % of all 1’545.61 inpatient cases – with 10.72 FTE of physicians and 48.40 FTE of nurses per 100 

occupied beds. Clinic 8 reached 1’415.84 inpatient cases without coercion (seclusion/restraint) – 94.04 

% of all 1’505.55 inpatient cases – with 15.58 FTE of physicians and 56.75 FTE of nurses per 100 

occupied beds. Clinic 11 reached 1’211.82 inpatient cases without coercion (seclusion/restraint) – 96.08 

% of all 1’261.20 inpatient cases – with 13.78 FTE of physicians and 55.13 FTE of nurses per 100 

occupied beds.  

The other six clinics must be considered technically inefficient as their TE score was below 1. 

However, all the clinics had a TE score above 80%. Clinic number 9 had the lowest score, 86.2%. The 

average TE score was 97.4% in 2008, indicating that outputs could be increased by 2.6% on average 

while keeping the inputs constant.  

Regarding SE clinics 4, 8, and 11 had an optimal SE score of 1. The other eight clinics had a 

SE score below 1, and all faced decreasing returns to scale. The average SE score was 87.1%. On 

average, SE could be improved by 12.9%. 

 
================================================ 

Please insert Table 2 here 

================================================ 
2010 
In 2010, five clinics had an optimal TE score of 1. Of these, clinic 1 reached 1’550.98 inpatient cases 

without any coercion (seclusion/restraint) – 98.03 % of the total of 1’582.14 inpatient cases within the 

year – with 13.04 FTE of physicians and 65.29 FTE of nurses per 100 occupied beds. Clinic 2 reached 

1’181.17 inpatient cases without any coercion (seclusion/restraint) – 96.11 % of all 1’228.96 inpatient 

cases – with 13.48 FTE of physicians and 53.91 FTE of nurses per 100 occupied beds. Clinic 4 reached 

1’110.03 inpatient cases without any coercion (seclusion/restraint) – 94.73 % of all 1’171.75 inpatient 

cases – with 11.80 FTE of physicians and 47.02 FTE of nurses per 100 occupied beds. Clinic 5 reached 

1’163.53 inpatient cases without coercion (seclusion/restraint) – 95.86% of 1’213.83 inpatient cases 

within the year – with 20.34 FTE of physicians and 48.17 FTE of nurses per 100 occupied beds. Clinic 

11 reached 1’086.19 inpatient cases without any coercion (seclusion/restraint) – 97.34 % of all 1’115.87 

inpatient cases – with 11.30 FTE of physicians and 50.60 FTE of nurses per 100 occupied beds. The 

other six clinics must be considered technically inefficient as their TE score was below 1. Clinic 9 had 

the lowest TE score in 2010, with 86.0%. The average TE score was 97.1%, indicating that outputs 

could be increased by 2.9% on average while keeping the inputs constant.  
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Regarding SE clinics 1, 2, 4, and 11 reached an optimal SE score of 1. The other seven clinics 

had a SE score below 1, and all faced decreasing returns to scale. The average SE score was 92.4%. 

On average, SE could be improved by 7.6%. 

 
================================================ 

Please insert Table 3 here 

================================================ 
 

2012 
Finally, in 2012 six clinics reached optimal TE scores of 1. Of these, clinic 1 reached 1’553.33 inpatient 

cases without coercion (seclusion/restraint) – 98.38 % of the total of 1’578.95 inpatient cases within the 

year – with 12.64 FTE of physicians and 65.58 FTE of nurses per 100 occupied beds.  

Clinic 4 reached 1’185.89 inpatient cases without any coercion (seclusion/restraint) – 93.48 % 

of all 1’268.63 inpatient cases – with 9.86 FTE of physicians and 41.45 FTE of nurses per 100 occupied 

beds. Clinic 5 reached 1’294.34 inpatient cases without any coercion (seclusion/restraint) – 95.77 % of 

all 1’351.55 inpatient cases – with 17.00 FTE of physicians and 42.04 FTE of nurses per 100 occupied 

beds. Clinic 7 reached 1’355.10 inpatient cases without any coercion (seclusion/restraint) – 95.45 % of 

all 1’419.71 inpatient cases – with 9.81 FTE of physicians and 45.37 FTE of nurses per 100 occupied 

beds. Clinic 10 reached 1’880.14 inpatient cases without any coercion – 98.22 % of all 1’914.23 inpatient 

cases – with 11.65 FTE of physicians and 56.00 FTE of nurses per 100 occupied beds. Clinic 11 reached 

1’324.39 inpatient cases without any coercion – 96.25 % of all 1’375.94 inpatient cases – with 11.81 

FTE of physicians and 50.61 FTE of nurses per 100 occupied beds. The other five clinics were 

technically inefficient, as their TE score was below 1. Clinic 9 had the lowest TE score of 90.8%. The 

average score was 98.2%, indicating that outputs could be increased by 1.8% on average while keeping 

the inputs constant.  

Regarding SE the clinics 4, 10, and 11 showed perfect SE of 1. The other eight clinics had a SE 

score below 1, and all faced decreasing returns to scale. The average SE score was 84.8%. On average, 

SE could be improved by 15.2%. 

 
================================================ 

Please insert Table 4 here 

================================================ 
 

In summary, the clinics 1, 4 and 11 reached optimal TE scores in all three years. 7 and 8 did so in 2008. 

2 and 5 reached a TE score of 1 in 2010. Finally, the clinics 5, 7 and 10 did so in 2012. Overall, TE was 

high for all the clinics in the three years with an average of 97.4% in 2008, 97.1% in 2010 and 98.2% in 

2012. 

Furthermore, clinic 4 had a perfect SE of 1 in all three years. The clinics 8 and 11 did so in 2008. 

The clinics 1, 2, and 11 had perfect SE of 1 in 2010. Finally, the clinics 10 and 11 in had an SE score of 

1 in 2012. All other clinics faced decreasing returns to scale. The average scale efficiency was 87.1% 

in 2008, 92.4% in 2010, and in 84.8% 2012. 
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================================================ 

Please insert Table 5 here 

================================================ 
 

DISCUSSION 
 

We examined the relative efficiency of eleven German psychiatric clinics regarding the maximization of 

inpatient cases without coercion in the years 2008, 2010, and 2012. We applied an output-oriented DEA 

model under the assumption of variable returns to scale. To our knowledge, this is the first study to 

examine the relative efficiency of staff resources in different clinics regarding cases without coercion. 

We had an appropriately large data set to rule out random effects. Our study adds to the still limited 

knowledge of staff-related factors in the reduction of coercive measures. Furthermore, by applying a 

DEA model, we took an economic approach. Health economic analyses are relevant as changes in the 

healthcare system become more and more economically driven (Knapp & Wong, 2020). 

In summary, the mean number of cases without coercion among all eleven clinics was 1’413.00 in 2008 

(94.10% of all inpatients cases), 1’475.09 in 2010 (94.49% of all inpatients cases), and 1’537.00 in 2012 

(95.44% of all inpatient cases). We found high technical efficiency among all eleven clinics over the 

three years. The clinics could increase the number of cases without coercion between 1.8 to 2.9 percent 

on average with the same number of staff. This could be realized by adopting a change in management, 

e.g., implementing coercion reduction programs such as Safewards (Bowers, 2014; McKeown et al., 

2019; Stensgaard et al., 2018), the Weddinger Model (Czernin et al., 2020) or the Six Core Strategy 

(Huckshorn, 2006b; McKeown et al., 2019; Riahi et al., 2016), or applying an open-door policy (Blaesi 

et al., 2015; Hochstrasser et al., 2018; Kowalinski et al., 2019). In line with the S3 guidelines, our results 

suggest that adequate staff levels are necessary but insufficient to prevent coercion in psychiatry 

(DGPPN, 2018). 

Regarding SE, our findings indicate that most clinics are not operating at their optimal size (SE 

as most clinics faced decreasing returns to scales. A further increase of staff would thus not yield a 

proportional increase of cases without coercion (Huguenin et al., 2012). On the other hand, this result 

implies that these clinics should downsize their scale to become efficient (Coelli et al., 2005; Huguenin 

et al., 2012; Kumar & Gulati, 2008). These results seem underwhelming, and they show plainly that the 

reduction of coercion to an absolute minimum and an optimal efficiency of a mental health clinic are 

conflicting goals. Indirectly, economic factors might influence coercive measures. The SAMS points out 

that staff shortages, work pressures, and economic factors must by no means justify coercive measures 

(SAMS, 2017). From a medico-ethical view, we must prioritize the reduction of coercion over working 

with an optimized smaller team of healthcare professionals. With the rising direct costs of mental 

healthcare and the growing economic burden due to insurance premiums and taxes (FOPH, 2023; Vigo 

et al., 2016), however, even the medico-ethical discussion may face balancing the number of cases 

without coercion and staff costs. 

In addition, staff numbers used as input in our model imply that all healthcare professionals from 

the physician and the nursing staff, are equally efficient in realizing the output of cases without coercion. 

The mix of staff, however, plays a relevant role in reducing coercive measures (Bowers et al., 2012; 
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Galbert et al., 2022; Janssen et al., 2007; Krieger et al., 2021). More experienced team members 

(Janssen et al., 2007; Krieger et al., 2021), females (Galbert et al., 2022), more qualified nurses (Galbert 

et al., 2022), and those who have never been part of a coercive measure (Galbert et al., 2022) appear 

less supportive of coercive measures. It has, however, also been demonstrated that nurses view 

coercion less critically than psychiatrists or psychologists (Krieger et al., 2021). Another study reports 

fewer coercive measures with a more significant number of junior medical doctors at ward level and 

more staff from ethnic minority groups whereas higher numbers of coercive measures were associated 

with more qualified nursing staff present (Bowers et al., 2012). In addition, the number of coercion varies 

in relation to male and female staff-ratio, and variability of work experience – with more female nurses 

and less variability in work experience predicting more seclusion (Janssen et al., 2007).  

These findings imply that the number of staff in a ward might be as essential as the mix of the 

staff. Unfortunately, we did not have information on the level of qualification, work experience of the staff 

or their gender. It appears likely that the team composition would influence scale efficiency measures 

while keeping the total number of staff constant.  

Although our analyses cannot shed insight on this topic, it is highly relevant. Globally, there is a 

lack of financial and staff resources in the mental health sector (WHO, 2022). These circumstances form 

a possible challenge for reducing coercive measures in psychiatry, and the COVID-19 pandemic has 

increased challenges in the mental health sector (Schaefert et al., 2023; Schaefert et al., 2022; 

Schneeberger & Huber, 2022; Sovold et al., 2021). One study by Flammer et al. (2022) showed that 

coercive measures increased by 24.6% during the pandemic (Flammer et al., 2022). These challenges 

ought to be considered in future studies. 

 

Limitations 

Our study has several limitations. Firstly, we performed a naturalistic observational study, and we cannot 

draw causal conclusions from our results. Secondly, our results apply to the legal regulations regarding 

coercive measures during the years examined. Moreover, although the examined clinics shared key 

structural features and can be considered comparable, other factors might influence the use of coercive 

measures, such as patient-related factors, team composition, and clinic culture. In addition, coercive 

measures are not the only decisive factor for adequate staff levels. Many other factors at the clinic and 

patient level play a key role in determining staff numbers. 

From a medico-ethical perspective, one could challenge this analysis as an “optimal” level of 

cases without coercion might seem questionable, and a psychiatric healthcare system with minimal 

coercion at the expense of higher staff levels – despite not being economically optimal – is much more 

desirable.  

Furthermore, it is essential to state that DEA results should not be applied strictly to practice. 

DEA indicates potential improvements and does not generate results that can or should be applied 

directly in practice in concrete numbers. Efficiency scores form a basis for dialogue on optimizing 

resource use by changing management strategies, team composition, or size (Huguenin et al., 2012). 

Cutting staff members or changing them based on an efficiency score from DEA would be inadvisable. 
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Conclusions 
Our results, in line with the S3-Guidlines on the prevention of coercion (DGPPN, 2018), suggest that 

adequate staffing levels are needed, however insufficient, to reduce the seclusion of restraint. Reducing 

coercion is likely to be most effective by taking a multi-level approach combining knowledge on patient-

level risk factors, organizational changes, staff characteristics and the number of staff (Hirsch & Steinert, 

2019). Health economic informed analyses are necessary to increase the likelihood of policy change 

(Knapp & Wong, 2020). Yet, they do not suffice and should only be applied to practice in considering 

ethical aspects as well as knowledge from clinical studies. The question remains whether there are 

indeed optimal staffing levels to reduce the use of coercion. From an ethical standpoint, we must ask 

ourselves whether the sole reduction is an appropriate aim. Bearing in mind the multiple adverse effects 

of coercion, psychiatry without coercion seems sensible from an ethical viewpoint. Economically, we 

must consider that treatment costs might increase in the long term due to inadequate treatment and the 

adverse effects of coercive measures.  

In summary, we advocate that decisions on staff numbers and team composition cannot solely 

be economically driven. Knowledge from clinical and health economic studies and ethical considerations 

must be combined to form a psychiatric healthcare system that is patient-oriented and ethical regarding 

the work conditions of staff and the treatment of its patients. When taking an economic perspective, we 

should ask ourselves – are we ethical when trying to be efficient? 
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Table 1. Descriptive statistics of clinics for 2008, 2010 and 2012. 

Descriptive statistics   

2008 
Nurses Physicians Total 

staff 
Inpatient 
days 

Inpatient 
cases 

Cases without coercion (% of 
total inpatient cases) 

Mean 57.30 13.59 70.89 37181.59 1501.36 1413.00 (94.10%) 

Median 55.00 13.40 67.90 36212.28 1460.00 1373.00 

SD 8.66 2.61 8.88 4311.33 295.63 290.75 

2010 
Nurses Physicians Total 

staff 
Inpatient 
days 

Inpatient 
cases 

Cases without coercion (% of 
total inpatient cases) 

Mean 61.63 13.56 75.19 39778.67 1564.73 1475.09 (94.49%) 

Median 63.90 13.00 76.00 40214.65 1656.00 1546.00 

SD 11.29 2.47 11.47 4568.43 348.96 322.43 

2012 
Nurses Physicians Total 

staff 
Inpatient 
days 

Inpatient 
cases 

Cases without coercion (% of 
total inpatient cases) 

Mean 60.99 14.16 75.15 39510.26 1608.27 1537.00 (95.44%) 

Median 61.00 14.70 74.90 40944.96 1518.00 1448.00 

SD 11.79 2.89 13.32 6028.42 261.87 269.19 

Note. Mean, median, and standard deviation (SD) were calculated over all eleven clinics for the 
respective year. Nurses = number of FTE of nurses; physicians =number of FTE of physicians; total 
staff = number of FTE of nurses and physicians combined; inpatient cases = number of inpatient 
cases; inpatient days = number of inpatient days calculated as the number of inpatient cases x mean 
length of stay; cases without coercion = number of inpatient cases without any coercion 
(seclusion/restraint).  
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Table 2. Input and output variables as used in the data envelopment analysis for the year 2008. 

2008  

 Inputs Output  

 nurses physicians total 
% of all 

inpatient cases  
no s/r 

1 65.30 12.88 78.18 98.21 1581.32 

2 70.29 11.10 81.39 94.11 1299.74 

3 59.41 13.14 72.56 92.25 1261.68 

4 41.27 10.12 51.39 94.45 1153.04 

5 50.60 19.12 69.72 94.59 1198.72 

6 64.47 15.69 80.15 94.46 1483.76 

7 48.40 10.72 59.12 96.89 1497.48 

8 56.75 15.58 72.34 94.04 1415.84 

9 45.35 14.28 59.62 82.74 1217.20 

10 69.46 11.51 80.97 97.31 1970.88 

11 55.13 13.78 68.91 96.08 1211.82 

Note. Input and output variables were included as a ratio to the bed occupancy in the respective year. The 

numbers displayed in the table refer to FTE (nurses and physicians) per 100 occupied beds and the 

number of cases without coercion in 2008 per 100 occupied beds; no s/r = inpatient cases without any 

seclusion/restraint; % of all inpatient cases = frequency of cases without coercion relative to the total 

number of inpatient cases in 2008. 
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Table 3. Input and output variables as used in the data envelopment analysis for the year 2010. 

2010  

 Inputs Output  

 nurses physicians total 
% of all 

inpatient cases  
no s/r 

1 65.29 13.04 78.33 98.03 1550.98 

2 53.91 13.48 67.39 96.11 1181.17 

3 67.63 12.60 80.24 93.36 1343.14 

4 47.02 11.80 58.81 94.73 1110.03 

5 48.17 20.34 68.51 95.86 1163.53 

6 50.82 8.24 59.07 91.70 1284.86 

7 56.58 10.61 67.19 96.30 1340.03 

8 58.69 11.11 69.80 93.65 1357.05 

9 60.36 15.09 75.45 84.90 1534.01 

10 60.59 11.47 72.06 97.41 1886.24 

11 50.60 11.30 61.91 97.34 1086.19 

Note. Input and output variables were included as a ratio to the bed occupancy in the respective year. The 

numbers displayed in the table refer to FTE (nurses and physicians) per 100 occupied beds and the 

number of cases without coercion in 2008 per 100 occupied beds; no s/r = inpatient cases without any 

seclusion/restraint; % of all inpatient cases = frequency of cases without coercion relative to the total 

number of inpatient cases in 2010. 
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Table 4. Input and output variables as used in the data envelopment analysis for the year 2012. 

2012  

                                  Inputs Output  

 nurses physicians total 
% of all 

inpatient cases 
no s/r 

1 65.58 12.64 78.21 98.38 1553.33 

2 56.75 10.26 67.01 96.83 1329.38 

3 89.70 18.57 108.26 96.58 1526.34 

4 41.45 9.86 51.31 93.48 1185.89 

5 42.04 17.00 59.04 95.77 1294.34 

6 52.90 13.14 66.04 95.82 1354.07 

7 45.37 9.81 55.19 95.45 1355.10 

8 49.71 11.98 61.69 93.55 1358.65 

9 88.69 20.56 109.25 89.51 1580.31 

10 56.00 11.65 67.65 98.22 1880.14 

11 50.61 11.81 62.42 96.25 1324.39 

Note. Input and output variables were included as a ratio to the bed occupancy in the respective year. The 

numbers displayed in the table refer to FTE (nurses and physicians) per 100 occupied beds and the 

number of cases without coercion in 2008 per 100 occupied beds; no s/r = inpatient cases without any 

seclusion/restraint; % of all inpatient cases = frequency of cases without coercion relative to the total 

number of inpatient cases in 2012. 
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