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In health care, geography is destiny 
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Abstract 

This dissertation provides a comprehensive description and analysis of geograph-
ical variation in compulsory hospitalisation in mental health care. It contains im-
portant new knowledge that can help reduce both unwarranted geographical var-
iation and compulsion in mental health care.  

Compulsory hospitalisation is a coercive practice that should only be used as a 
last resort and in the patient’s best interest. By using registry data, spanning the 
whole population who were compulsorily hospitalised in Norway during 2014-2018, 
the extent and magnitude of variation between areas is quantified. Compulsory 
hospitalisation is measured by counts of events, individuals, and duration, result-
ing in different patterns of geographical variation. The average rate of compulsory 
hospitalisation during the study period was 5.6 times higher in the highest ranked 
area compared to the lowest. The inpatient rate showed a difference of 3.2, while 
an eight-fold variation was seen for number of days of compulsory hospitalisation.  

Considerable variation within homogenous areas, beyond that expected due to 
warranting factors, suggests that some areas might use more compulsion than 
necessary. But it also raises the question whether some areas manage with less 
compulsion than expected because they provide services that help prevent the 
need for compulsory hospitalisation. The dissertation therefore explores how dif-
ferent characteristics of municipal mental health and addiction services are related 
to variation in compulsory hospitalisation. By applying hierarchical models to 
panel data, specifically Random Effects Within-Between models, the geographical 
variation can be differentiated. The level of compulsory hospitalisation was shown 
to be associated with various characteristics of the municipal services, both when 
comparing municipalities to each other and when comparing each municipality to 
itself at different times. Fewer compulsory hospitalisations were seen when the 
number of labour-years in municipal mental health and addiction services, number 
of general practitioners, and mental health nurses was higher compared to the 
area’s average. Areas that on average had more general practitioners and public 
housing per population also had lower levels of compulsory hospitalisation. These 
findings indicate that the use of compulsory hospitalisation can be reduced and 
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that situations where compulsory hospitalisation is considered necessary can be 
contingent on the supply of local services.  

To help make implicit normative evaluations explicit, the dissertation includes an 
ethical inquiry of how geographical variation in compulsory hospitalisation can 
challenge four core principles of medical ethics. Supply-driven use of compulsory 
hospitalisation, due to lack of less restrictive alternatives, infringes on the principle 
of justice and can be difficult to justify at a societal level. Geographical variation 
in compulsory hospitalisation can also infringe on the ethical principles of respect 
for autonomy and non-maleficence as the principles are challenged differently de-
pending on the area. The lack of evidence for beneficial outcomes makes it difficult 
to identify overuse and underuse, but the right level of compulsory hospitalisation 
would never be higher than that which is minimally necessary within a service 
system with good practices that promotes voluntariness. 
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Sammendrag [Norwegian abstract] 

Denne avhandlingen gir en omfattende beskrivelse og analyse av geografisk varia-
sjon i tvangsinnleggelser i psykisk helsevern. Den inneholder viktig ny kunnskap 
som kan bidra til å redusere uønsket geografisk variasjon, samt bruk av tvangs-
innleggelser.  

Tvangsinnleggelse innebærer frihetsinnskrenkning og skal kun brukes som siste 
utvei, og i pasientens beste interesse. Ved å analysere registerdata fra alle som var 
tvangsinnlagt i Norge mellom 2014 og 2018 tallfestes omfanget av geografisk va-
riasjon. Forskjeller i tvangsinnleggelser kan måles på ulike måter basert på hen-
delser, personer eller varighet. Dette resulterer i ulike mønstre av geografisk varia-
sjon. Gjennomsnittlig tvangsinnleggelsesrate i studieperioden var seks ganger høy-
ere i det høyest rangerte området, sammenlignet med det laveste. Pasientratene 
varierte med 3.2, mens variasjonen var åtte ganger større for døgn med tvangsinn-
leggelse.  

Variasjon innenfor ensartede områder, utover det man kan forvente på bakgrunn 
av berettigede faktorer, kan antyde at tvang brukes mer enn nødvendig i noen 
områder. Men det reiser også spørsmål om noen områder greier seg med mindre 
tvang enn forventet fordi helsetjenestene bidrar til å redusere behovet for tvangs-
innleggelse. I avhandlingen utforskes det derfor hvordan kommunale tjenester for 
psykisk helse og avhengighet kan bidra til å forklare variasjonen. Ved hjelp av 
flernivåanalyse av panel data påvises det sammenhenger mellom tvangsinnleggel-
sesratene og ulike trekk ved de kommunale tjenestene, både når kommunene sam-
menlignes med hverandre, og når de sammenlignes med seg selv over tid. Færre 
tvangsinnleggelser var forbundet med økt bemanning innen psykisk helse og av-
hengighet, samt flere fastleger og psykiatriske sykepleiere sammenlignet med gjen-
nomsnittsverdien i kommunene. Områder med flere fastleger og kommunale boliger 
per innbygger hadde i snitt færre tvangsinnleggelser. Disse funnene støtter tanken 
at bruk av tvangsinnleggelser kan reduseres. Men de antyder også at tilfanget av 
lokale tjenester er forbundet med hvorvidt en tvangsinnleggelse oppfattes som 
nødvendig  



 

VIII 
 

For å klargjøre uutalte normative vurderinger inneholder avhandlingen en etisk 
undersøkelse av hvordan geografisk variasjon i tvangsinnleggelse kan utfordre fire 
medisinsk-etiske kjerneprinsipper. Ressursavhengig bruk av tvangsinnleggelse, som 
følger av mangel på mindre inngripende alternativer, utfordrer rettferdighetsprin-
sippet og lar seg vanskelig rettferdiggjøre på samfunnsnivå. Geografisk variasjon i 
tvangsinnleggelse kan også utfordre prinsippene om respekt for autonomi og ikke-
skade, ettersom disse prinsippene vil utfordres ulikt i ulike områder. Manglende 
dokumentasjon på nytte som følge av tvangs-innleggelse gjør det vanskelig å iden-
tifisere overforbruk og underforbruk. Men riktig nivå av tvangsinnleggelse vil ikke 
være høyere enn det lavest nødvendige i et system av helsetjenester som utøver 
god praksis og legger til rette for frivillighet. 
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Preface 

For sixteen years I have worked as a mental health care worker at acute and 
geriatric mental health wards in Oslo. I met many people who were in crises or in 
dire need of help. Thankfully, we could provide care for most of them, so their 
situation improved and they could return to their lives. For some, this process was 
very painful and went on for a long time. Some persons who we were unable to 
help died by their own hand during or after hospitalisation. 

I have taken part in coercion in various forms, including forced medication, use of 
restraints, shielding, forced feeding, forced showering, and the use of electrocon-
vulsive therapy without consent. I believe that some patients would have died if 
the coercive measures had not been undertaken. Consequently, I believe that, in 
certain cases coercion can be beneficial. I am acutely aware that several patients 
suffered greatly from the coercive practices I was part of. At times it seemed 
coercion was used because we simply did not know what else to do. 

I encountered people who seriously harmed my colleagues and I have been in 
situations involving a high risk of harm. It is unclear how much fear and anger 
were direct consequences of the coercive context within which the violence oc-
curred, or how much violence and ensuing coercion could have been averted if 
mental health services had been organised differently. We do not yet know what a 
mental health service free of coercive practice could look like, and how such a shift 
might change outcomes for patients, personnel, relatives, and society at large. 
However, as I have come to learn during the work on this dissertation, most efforts 
at reducing coercion seem to succeed, which indicates ample room for reduction. 

Variation and comparison grabbed my attention while pursuing a Master’s degree 
in political science at the University of Oslo. Comparative politics involves the 
systematic study of institutions and people across areas and time, often involving 
innovative and rigorous statistical analysis. When the position as PhD-fellow on 
the ReCoN – Reducing Coercion in Norway – project was announced, this felt like 
a brilliant match for me, as it provided the opportunity to apply the skills and 
perspective I developed during my studies to a topic which interested me greatly 
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in the clinic. It is my hope that the knowledge produced in the following pages 
can help improve the situation of some of the more vulnerable persons in our 
society and add to our understanding of a complex and contested practice within 
contemporary health services: the detention of persons against their will. 
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Clarification of Terms and Abbreviations 

Coercion/ 
Compulsion 
 

The term Compulsion is used in this dissertation to cover for-
mal coercion through mental health legislation. The term Co-
ercion covers compulsion, as well as informal coercion such as 
treatment pressures and threats. 

CMHC Community Mental Health Centres deliver decentralised spe-
cialist mental health services for adults in Norway. They pro-
vide diagnoses and care for inpatients and outpatients, includ-
ing compulsory mental health care. 

CRPD  The Convention on the Rights of Persons with Disabilities  
is a human rights instrument by the United Nations intended 
to change attitudes to persons with disabilities. 

CV Coefficient of Variation, standard deviation divided by the 
mean of a distribution, is a standardised measure of dispersion, 
which can be used to quantify geographical variation. 

DAG Directed Acyclic Graphs are path diagrams that display as-
sumptions about causal relationships and can help identify 
good and bad control variables.  

EQ The Extremal Quotient is the ratio of the highest value di-
vided by the lowest. 

EQ90/10 The Extremal Quotient90/10 is calculated by dividing the 90th 
percentile by the 10th percentile and is therefore more robust to 
outliers than EQ. 

GP  General Practitioners are medical doctors in primary care that 
treat acute and chronic illnesses, including mental health disa-
bilities.  

IRR   Incidence Rate Ratio is a measure of relative differences that 
allows comparison of incidence rates between two groups. 
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LoS Length of Stay is a measure of duration of hospitalisation. In 
this dissertation, only days with a legal status of compulsory 
hospitalisation were counted. 

NPR   
 
 

The Norwegian Patient Registry is a mandatory central 
health registry operated by the Norwegian Directorate of 
Health. NPR collects personally identifiable information on all 
patients in contact with specialist services. 

ρ   Spearman’s Rank Order Coefficient  is a standardised non-
parametric measure of rank correlation that quantifies degree 
of monotonic relationship. 

R2 The Coefficient of Determination is the proportion of varia-
tion in the dependent variable that can be predicted from the 
independent variable(s). 

RCT Randomised Controlled Trials  are experiments suitable for 
evaluating effectiveness of interventions, since randomisation 
minimises risk of bias due to group differences.  

SCV The Systematic Component of Variation  is a measure of ge-
ographical variation designed to remove the random component 
from the observed variation. 

SCV = 
∑ ∑

 × 100 

Where OR is the observed number of cases in area i, ER is the 
expected number, given the age and gender distribution, and n 
is number of areas compared. 

SMI  Severe Mental Illness is a subset of mental illnesses including 
psychotic disorders (psychosis, schizophrenia, schizophreniform 
disorders, manic episodes) and major depression. The subset 
used in Paper 2 corresponds to diagnose codes F20-31 in the 
International Classification of Diseases 10th revision. 
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1 Introduction and Summary of Papers 

In this dissertation, two topics of societal importance and professional debate are 
combined: geographical variation in health services and compulsory hospitalisa-
tion. Research from a growing number of medical fields has documented geograph-
ical differences in clinical practice and health service delivery within similar pop-
ulations (OECD, 2014). These variations are often beyond what one would expect 
based on differences in demographics, morbidity, or patient preferences. Concur-
rently, the use of compulsory hospitalisation in mental health services is a contro-
versial practice (Ending Coercion in Mental Health: The Need for a Human 
Rights-Based Approach, 2019; Gooding, 2021). Compulsory hospitalisation is dis-
tinct from most other health services as it is not based on informed consent and 
involves depriving patients of their liberty, while the evidence for long-term bene-
ficial outcomes is sparse (Katsakou & Priebe, 2006). Legislations tend to limit the 
use of compulsory hospitalisation to situations where voluntary options have been 
exhausted or are considered clearly futile (Saya et al., 2019). Importantly, geo-
graphical variation in compulsory hospitalisation has been reported within several 
countries (Bremnes & Skui, 2020; Brieger et al., 2014; Broer et al., 2020; Daly & 
Craig, 2021; Di Cesare et al., 2017; Engberg, 1991; Gandré et al., 2018; Gedwongen 
Verblijven in PZ En PAAZ, 2021; Hwang et al., 2020; Keown et al., 2016; Kjellin, 
1997; Lee & Cohen, 2020; O’Brien et al., 2012; Schuler et al., 2018), where the 
delivery of health care is expected to be of the same quality, regardless of the 
patients’ residence. 

Compulsory hospitalisation should be used as a last resort for ethical, as well as 
legal, reasons. If unwarranted geographical variation exists, beyond that which can 
be expected based on warranted or “acceptable” risk-factors, it can suggest that 
certain areas use compulsory hospitalisation to a greater extent than may be nec-
essary and thus could reduce its use. At the same time, lower levels of compulsory 
hospitalisation than expected could indicate that some areas are able to provide 
alternative services that the users want to receive, even in states of poor mental 
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health. These services could potentially prevent the need for compulsory hospital-
isation to develop at all. However, variations can also indicate that patients in 
some areas can choose to decline health services that they could have benefitted 
from (Gooding, 2021). 

This dissertation is part of the research project ReCoN - Reducing Coercion in 
Norway - which was designed to identify ways in which we can reduce the use of 
coercion towards people with severe mental illness (SMI). The project directs focus 
to the role of primary mental health services as an arena in which compulsory 
hospitalisation might be prevented prior to the patient arriving at hospital, at 
which point a crisis may already have developed. It is our expectation that com-
munity-based health services, at primary or secondary level, have a central role in 
preventing the need for compulsory hospitalisation by providing care welcomed 
by, and acceptable to, patients outside of hospitals.  

Despite long-standing efforts by health authorities to reduce the use of compulsory 
hospitalisation (Gooding et al., 2020), incidence rates remain high in many coun-
tries (Sheridan Rains et al., 2019). Norwegian authorities have expressed concern 
that there is too much use of coercion in mental health care and that use differs 
between regions (Helse- og omsorgsdepartementet, 2012). Raising awareness of the 
disparity in usage rates within homogenous populations can trigger reductive ef-
forts in the higher ranked areas and it can encourage investigations into how ser-
vices are organised and delivered in the lower ranked areas. The first aim of the 
dissertation is therefore primarily of a descriptive nature: how large was the geo-
graphical variation in compulsory hospitalisations in Norway between 2014 and 
2018? However, there is little agreement on how levels of compulsory hospitalisa-
tion should be measured or available knowledge on how the variation is impacted 
by choice of measure.  

In Paper I we therefore illuminate different ways of measuring and describing 
compulsory hospitalisation and on how the geographical variations appear differ-
ently depending on method of measurement. We obtained individual level registry 
data from the Norwegian Patient Registry (NPR), that allowed us to calculate 
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and compare population-based rates. The results show that the geographical var-
iations appear largest when we compare measures of duration, smaller when we 
compare measures of events, and smallest for measures of individuals. 

The existence of considerable geographical variation in compulsory hospitalisation 
motivates research to explain this variation. If it is possible to identify character-
istics of areas with higher or lower levels of compulsory hospitalisation, then 
knowledge of these characteristics might contribute to improve services and reduce 
the apparent need for compulsion. In Paper II we make such a contribution by 
focusing on characteristics of primary health care services, which are the services 
that those affected encounter most frequently in their daily lives. Our findings 
suggest that rates of compulsory hospitalisation in an area can be expected to 
decrease when the labour-years in municipal mental health and addiction services; 
number of general practitioners (GPs); or mental health nurses in that area are 
increased. 

Finally, when considering why it is important to understand service variation in 
compulsion (Rugkåsa, 2017), normative claims are made on the basis of ethics 
that are often implicit. While the ethics of compulsory hospitalisation continue to 
be hotly debated, the ethical challenges pertaining to geographical variations have 
not been explicitly dealt with. Building on the findings of the two first papers, the 
ethical enquiry in Paper III shows how four core principles of health care ethics 
can be challenged by geographical variation. Furthermore, by considering a possi-
ble “right” level of compulsory hospitalisation it is argued that the optimal level 
of compulsory hospitalisation would not be higher than the required minimum 
over time in an area with good, less restrictive services that promote voluntariness. 
The paper concludes that compulsory hospitalisations that result from a lack of 
such alternatives are not ethically justifiable at the societal level. If Wennberg’s 
statement on page III is true – that in health care, geography is destiny (Wenn-
berg, 2010) – this can provide particular concern regarding situations where care 
is enforced against the patients’ will, such as compulsory hospitalisation. 
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The insights garnered in this dissertation can help raise awareness of unwarranted 
geographical variation and contribute to improve mental health service provision 
by helping to reduce unwarranted variation and use of compulsory hospitalisation. 
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2 Background 

The theoretical foundation of the dissertation is presented in this chapter. The 
literature review is a result of repeated searches in Google Scholar and PubMed, 
and extensive use of snowballing, or citation tracking, which involves following the 
bibliography of relevant books and articles. Where available, I have relied on sys-
tematic reviews or meta-analyses.  

2.1 Geographical Variation in Health Services 

The literature on geographical variation in health services is extensive. This sec-
tion focuses on the most used analytic framework associated with John Wennberg 
and background information that serves as context for the investigations in the 
dissertation. 

Small-area analysis of health care delivery is a framework used in research on 
health services to investigate and compare how populations use health care re-
sources (Paul-Shaheen et al., 1987). Explicitly, or implicitly, the goal of such re-
search is to contribute to improve equity and quality of care in health services 
(The Fourth Australian Atlas of Healthcare Variation, 2021). The studies are pop-
ulation-based, which means that they examine what occurs to groups of patients 
rather than individuals. Counts of health-related incidents within an area in a 
given time frame are usually divided by its population-at-risk of an event. This 
results in rates per population, which make it possible to compare areas with 
different population sizes. Geographical areas can be defined at different levels, 
but for the units to be sensibly comparable, areas within the same legislation or 
organisational administration are often favoured.  

For the last fifty years, small-area analysis has been associated with the work of 
John Wennberg, founder of The Dartmouth Institute for Health Policy and Clin-
ical Practice. Tracing back to research by James Glover in 1938, their research 
documented great variability in rates of tonsillectomy between school districts. 
The expectations of Wennberg and colleagues were that health service provision 
would primarily be based on medical need and evidence-based science. But their 
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surprising findings showed that large variations resulted from differences in physi-
cian-opinion and non-medical factors such as availability of resources (Wennberg, 
2010). These pioneering efforts sparked considerable interest in the public, and 
health atlases documenting geographical variations in the provision of various 
health related services are now found in multiple countries – Australia (The Fourth 
Australian Atlas of Healthcare Variation, 2021), England (DaSilva & Gray, 2016), 
Norway (Bale et al., 2021), Spain (Bernal-Delgado et al., 2014), and the USA 
(Wennberg et al., 2008). A search in Google Scholar1 revealed an increasing use of 
small-area analysis, with no articles using the term in the early 1960s, to 270 
publications including the term in 2020. A search on PubMed2 on “geographical 
variation” peaked at 173 publications in 2020. Studies on geographical variation 
within mental health care include: diagnosing or prevalence of mental illness (Mad-
sen et al., 2015; Perälä et al., 2008; Scully et al., 2004); prescription or use of 
medication (Jensen-Dahm et al., 2019; Verdoux et al., 2016); hospital admissions 
or discharges (Almog et al., 2004; Madianos et al., 1999; White et al., 2014), and 
use of outpatient commitment (Light et al., 2012; O’Brien, 2014).  

Not all geographical variation in health services is considered problematic. If due 
to regional differences in patient preferences, medical evidence, morbidity or illness 
prevalence, variations are usually considered appropriate (Wennberg et al., 2008).3 
Non-random geographical variations due to other reasons are considered unwar-
ranted or unwanted in the framework of Wennberg and the Dartmouth Atlas. This 
distinction is related to their description of three categories of health services: 
effective, preference-sensitive and supply-sensitive care. 

                                    
1 Search performed 28.10.2021 on Google Scholar using the search string “small area analysis” 
for each year from 1960 to 2020. 
2 Search performed 04.11.2021 on PubMed using the search string “geographical variation”. The 
first health related articles appeared in 1960 but geographical variation has been a long-time 
staple in biology. 
3 Patterns of variation that follow known differences in morbidity can still signal the need to 
improve prevention of serious illness. For instance, in cases of increased risk resulting from socio-
economic disadvantage (The Fourth Australian Atlas of Healthcare Variation, 2021). 
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Effective care describes services where the benefits clearly outweigh the potential 
harm. These services are recommended in guidelines for best practice. Unwar-
ranted variation of this type would represent a failure to supply appropriate care, 
which is related to underuse. Underuse involves situations where a patient could 
be expected to benefit from an affordable health service but does not receive such 
treatment (Glasziou et al., 2017). 

Preference-sensitive care describes health care interventions where two or more 
treatments are available with different risks and benefits. If choice of treatment, 
by professionals or patients, is not evidence-based, this can be related to misuse 
of health services or preventable medical errors.  

Supply-driven care concerns services that are contingent on local capacity and not 
on the patient’s needs or preferences. This can result in overuse of low-value care. 
Overuse is defined as provision of medical services that are likely to result in more 
harm than good (Brownlee et al., 2017). Professionals can be biased by the idea 
that more implies better (Hofmann, 2020), however more health care can both be 
more costly and result in more harm (Wennberg et al., 2015). Overuse signals poor 
use of resources since patients with greater need might have been deprioritised.  

An alternative framework has been developed within the European Collaboration 
for Healthcare Optimization, which emanated from the Atlas of Variations in Med-
ical Practice in Spain (Bernal-Delgado et al., 2014). They distinguish between 
effective care, effective care with uncertain marginal benefit, and lower-value care. 
The first and third categories within this framework are used to judge appropri-
ateness of care, based on benefits to the patient (OECD, 2014). Neither of these 
two frameworks have, to my knowledge, been applied to services provided without 
the patients’ consent. It is therefore a matter of debate whether these categories 
are appropriate for involuntary care or if treatment without consent involves other 
and different factors. 

Each framework indicates that geographical variations are likely to be impacted 
by available evidence of treatment effectiveness and risks of harm involved, both 
through professionals’ views on appropriateness of care and patient preferences. 
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As new and potentially less harmful interventions become available, practice styles 
may need to change in accordance with revised evidence (OECD, 2014).  

The professional uncertainty hypothesis by Wennberg and Gittelsohn postulates 
that geographical variations in medical procedures are the result of differences in 
physicians’ diagnostic practice, or differences in how physicians evaluate the effec-
tiveness of a treatment (Wennberg et al., 1982). With larger professional uncer-
tainty there is more room for individual interpretations of what is in the patient’s 
presumed best interest, which will lead to more practice variation. This hypothesis 
is supported by observations that the more controversy or professional disagree-
ment on right care for a specific condition, the more geographical variation is 
observed (Wennberg et al., 2015). This can be due to differential diagnoses, a 
debatable evidence-base, or disagreement between physicians about indications for 
treatment. Examples of high-variation procedures include tonsillectomy and pros-
tatectomy.  

Conversely, medical procedures for conditions with relatively little dispute about 
best treatment or alternate diagnoses tend to display little geographical variation, 
both over time and in different settings. Examples include heart attack, stroke, 
and hip fraction repair, which constitute less than 20% of all hospitalisations 
(Wennberg et al., 2015). Hospitalisation rates following these conditions can be 
considered benchmarks for health care where variation is primarily driven by ill-
ness prevalence. As different conditions tend to display different patterns of geo-
graphical variation, these benchmarks, or appropriate levels, can be used as part 
of strategies for “reducing waste” in healthcare, i.e. decrease overuse of low-value 
care.  

After quantifying the extent and magnitude of variations, researchers sometimes 
make qualitative judgements as to what constitutes large variation. The Office of 
the Auditor General in Norway published an audit in 2019 which investigated 
reasons for unwarranted variation in health services (Riksrevisjonens kontroll med 
forvaltningen av statlige selskaper – 2018, 2019). In this audit, procedures were 
considered to have large geographical variation if the highest rate was at least 
twice the size of the lowest. This was based on the reasoning that if one area had 
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double the use of a procedure compared to another, after accounting for age and 
gender differences, this variation was most likely systematic, unwanted, and not 
the result of chance. If usage rates were more than four times higher in one area 
than another, variations were considered as very large or extreme.4 

The term right care has seen increasing use over the last twenty-five years and has 
been defined as “care that weighs up benefits and harms, is patient-centred (taking 
individual circumstances, values, and wishes into account), and is informed by 
evidence, including cost-effectiveness” (Kleinert & Horton, 2017, p. 101). There 
have been a series of international initiatives to reduce overuse, underuse, and 
geographical variation in health care delivery, such as the NICE Do not Do 
prompts (NICE Do Not Do Prompts, 2013), and the Choosing Wisely campaign 
(Cassel & Guest, 2012), which have been adopted in multiple countries.  

Variations in health services can also be understood in terms of prioritisation and 
whether resources are allocated appropriately to provide right care. Geographical 
variations described in health atlases can help identify potential overuse and un-
deruse of health services. Atlases can be used as a starting point for exploring why 
the variations exist and how they can be handled. For services where overuse is a 
problem, setting targets for levels of health service provision can contribute to 
reduce rates in highly ranked areas (OECD, 2014). The Norwegian Act relating to 
Specialist Health Services aims to ensure quality and equity of health services and 
that resources are used in the best possible way (Spesialisthelsetjenesteloven, 
1999). The Norwegian Ministry of Health and Care Services have stated that too 
much variation in quality between hospitals, municipalities and services signals 
potential for improvement (Proposition to the Storting (draft resolution), 2016). 
Meanwhile, the Regulation on Priority Setting states that patients have a right to 
necessary health care from specialist services when benefit from treatment can be 
expected and associated costs are in a reasonable relation to expected outcomes 
(Prioriteringsforskriften, 2000). Furthermore, the regulation states that expected 

                                    
4 Simulation studies have shown that dividing the highest rate by the lowest rate can be suscep-
tible to various types of bias (Diehr et al., 1990). Other measures of geographical variation are 
therefore preferred (Diehr et al., 1993; Ibáñez et al., 2009). 
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benefits should build on evidence-based practice. From this perspective, knowledge 
of the extent of unwarranted variation in health services is important. 

Terms like unwarranted, unwanted, priority, equity, quality of care, and benefit, 
which are often used by researchers and health officials, all contain elements of 
normativity. It appears that ethical and normative evaluations are implicit drivers 
of both current practice as well as the will to change the status quo. However, to 
my knowledge, there has been no explicit ethical analysis of geographical variation 
in health services in general, nor of geographical variation in compulsory hospital-
isation. The latter is therefore the topic of Paper III. 

2.2 Coercion in Mental Health Care 

Voluntariness is a corner stone of health care. Only a small subset of services is 
provided without consent and against the immediate wishes of the patients in-
volved. Examples include the use of coercive interventions towards pregnant 
women with addiction issues, and towards persons with organic mental disorders, 
such as dementia and mental retardation, who lack the capacity to consent to 
treatment. In Norway, coercive interventions are occasionally used towards chil-
dren in child welfare services, primarily involuntary drug testing, or for reasons 
regarding danger (Tvangsbruk i Barneverninstitusjoner, 2021). During the Covid-
pandemic, the coercive practice of mandatory vaccination has been debated inter-
nationally, and by the time of writing, mandatory vaccination has been imple-
mented for all adults in Austria. A considerable share of coercive practices fall 
within the category which is the focus of this dissertation: compulsory hospitali-
sation in mental health care.  

Szmukler and Appelbaum described a hierarchy of treatment pressures used in 
mental health services, ascending from persuasion, to interpersonal leverage, to 
offers, then threats, with compulsion - within hospital or community settings - 
situated at the top (2008). They argued that the justification for intervention 
increases along the hierarchy. While threats are understood as coercive by narrow-
ing available options, offers are not (Hawkins & Emanuel, 2005). In this disserta-
tion I use the term compulsion to indicate formal coercion through mental health 
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legislation, where the legal status of a hospitalisation is used to identify episodes 
of compulsion. The terms coercion and coercive practice also include informal 
coercion such as treatment pressures (Szmukler & Appelbaum, 2008). Informal 
coercion can be related to the inherent power asymmetry embedded in the insti-
tutions of mental health care which can contribute to patients’ experiences of 
being coerced, even though they formally might be admitted voluntarily (K. I. 
Iversen et al., 2002). Interesting studies have been done on perceived coercion, 
focusing on the subjective experiences of the compelled individuals (Akther et al., 
2019; Katsakou & Priebe, 2007; Newton-Howes & Mullen, 2011; Nyttingnes, 2018; 
Seed et al., 2016). Informal and perceived coercion are beyond the scope of this 
dissertation and are not well-suited for registry-based studies.5 

Compulsory hospitalisation, also known as involuntary admission or civil commit-
ment, usually involves admitting individuals to a psychiatric hospital against their 
will, based on the assumed presence of SMI. Further criteria specifying additional 
requirements differ between jurisdictions (Saya et al., 2019), but typically involve 
danger to self or others, or the need for treatment lest the individual’s condition 
deteriorates. The practice has a long history of controversy, in part due to the 
historical use of treatment procedures that can do more harm than good. Exam-
ples include lobotomy, isolation, and electroconvulsive therapy. Today, compulsion 
and coercion in mental health care include a range of restricting practices such as 
seclusion or isolation (Chieze et al., 2019), mechanical fixation or restraints (Beghi 
et al., 2013), and forced medication (Jarrett et al., 2008). There is considerable 
literature on in-hospital coercion, such as seclusion and mechanical fixation 
(Aguilera-Serrano et al., 2018; Luciano et al., 2014), including geographical varia-
tion in the use (Bak & Aggernæs, 2012; Flammer et al., 2022; Husum et al., 2010; 
Raboch et al., 2010; Steinert et al., 2007; Välimäki et al., 2019).  

In Norway, mechanical restraints are permissible towards voluntarily admitted pa-
tients to prevent immediate danger of harm. The regulation of seclusion does not 

                                    
5 It would however be very interesting to see more studies on geographical variation in perceived 
coercion (Kjellin et al., 2006). 
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differ with legal status of admission, but seclusion cannot be used to prevent vol-
untarily admitted patients from leaving the hospital. In contrast, a legal status of 
compulsory care is a necessary condition for forced medication (Circular from the 
Directorate of Health, 2020). Compulsion, in the form of compulsory hospitalisa-
tion, is therefore an interesting unit of analysis, as it constitutes a high degree of 
restriction while providing the context within which a range of other coercive 
practices can be performed. 

2.2.1 Developments in Mental Health Services 

Several developments within the field of mental health services deserve mentioning 
as they are likely to be related to variations in the use of compulsory hospitalisa-
tion. Of considerable importance is deinstitutionalisation, which describes the 
trend of downsizing long-term hospital beds in traditional asylums, coupled with 
a move towards community mental health care (Thornicroft et al., 2016). This 
development enables people with SMI to live at home and receive treatment in 
environments that are considered less restrictive, such as Community Mental 
Health Centres, instead of remaining isolated from society for extended periods of 
time. Some have argued that this move has improved quality of care (Taylor et 
al., 2009). However, there have been concerns that the transition was too swift 
and that community services have not been adequately developed in all areas 
(Novella, 2010). Multiple concerns have been voiced that deinstitutionalisation has 
gone too far (Munk-Jørgensen, 1999; O’Reilly et al., 2019; Thornicroft et al., 
2016), with the large-scale closure of beds resulting in overburdening of the hos-
pital system and poorer patient outcomes. Associations between reduced mental 
health bed numbers and increased use of compulsory hospitalisation have been 
observed in the United Kingdom (Keown et al., 2011). Furthermore, the shift 
towards community mental health care involves the move of compulsory interven-
tions into people’s homes, under names such as Community Treatment Orders or 
Outpatient Commitment (Rugkåsa & Burns, 2017). According to a Cochrane re-
view, evidence is limited but shows little support for beneficial outcomes for pa-
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tients on outpatient commitment (Kisely et al., 2017). Similarly, a systematic re-
view and meta-analysis found no support for reduced readmission or length of 
hospitalisations following outpatient commitment (Barnett et al., 2018).  

Secondly, following the universal declaration of human rights by the United Na-
tions’ General Assembly (Universal Declaration of Human Rights, 1948), there has 
been increased focus on individual rights. Paternalistic justifications for compul-
sory hospitalisation have been challenged, while the wills and preferences of pa-
tients are given increased value (Puras & Gooding, 2019; Szmukler, 2019). Corre-
spondingly, there have been attempts at moving away from substitute decision-
making, where the clinician decides on behalf of the patient what is in their as-
sumed best interest, towards supported decision-making. The idea is that people 
ought to be supported in choosing their own care regardless of ability.6 These 
developments have been spurred by the Convention on the Rights of Persons with 
Disabilities (CRPD, 2007), which is a United Nations human rights treaty cur-
rently ratified by 184 parties. The convention, and the comment by the Committee 
on the Rights of Persons with Disabilities (2014) regarding article 12, shows the 
injustice and possible stigmatisation involved in discriminating on the basis of 
diagnoses. In the case of somatic disease, people are generally allowed to abstain 
from even life-saving treatment known to be effective, if they wish. In contrast, 
persons with SMI can under many legislations be committed and forcibly medi-
cated against their will, despite uncertain treatment outcomes (Katsakou & 
Priebe, 2006). The convention shows how health legislations often have been, or 
remain, in conflict with fundamental human rights.  

There is considerable uncertainty about how legislations can be designed to con-
form with human rights while securing patients’ right to treatment and society’s 
right to protection (Appelbaum, 2016; Dawson, 2015; M. C. Freeman et al., 2015; 
Kumar, 2018; Mahdanian et al., 2022). Article 12 of the CRPD concerns equal 
recognition before the law, including the right to legal capacity, which should hold 

                                    
6 A review suggested that human rights-based approaches to mental health care can, at a low 
cost, result in clinical improvement (Porsdam Mann et al., 2016). 
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regardless of perceived or actual impairment of capacity for decision-making 
(Sashidharan et al., 2019).  

It can be argued that persons who lack capacity to consent belong to patient 
groups that are particularly vulnerable and therefore deserve additional protection 
against harms and wrongs beyond those covered by human rights (Solbakk, 2011). 
Some have argued that the Committee’s interpretation of the CRPD is in conflict 
with the duty to protect the vulnerable (Newton-Howes et al., 2020). 

Correspondingly with these developments, there has been a drive towards reduced 
use of coercion in mental health care7, including the need to develop and 
strengthen good practices that promote voluntariness and that might help reduce 
the need for coercive interventions (Gooding, 2021; Gooding et al., 2018). This 
development has been supported by users of mental health services, former pa-
tients, professionals working within services, as well as governments. The increased 
demand for evidence-based medicine also questions the effectiveness of coercive 
practices (Sashidharan et al., 2019). Despite these intentions and political initia-
tives, annual rates of compulsory hospitalisation appear to be rising in some coun-
tries (Sheridan Rains et al., 2019). 

In this context, studies on geographical variation in compulsory hospitalisation 
play an important role by showing that some areas use considerably more com-
pulsion than comparable areas and thus are likely to have potential for reduction. 
Studies also reveal the existence of areas that use comparatively little compulsion 

                                    
7 The anti-psychiatry movement is occasionally described as originating in the 1960-70s but con-
cerns over coercive practices have been part of psychiatry’s history since the early asylum-era. 
Historical data show that the use of in-hospital compulsion and use of restraints varied greatly 
throughout the 1900s and do not support an idea of a linear development of moral standards 
within psychiatry, from previously low standards, to higher, modern standards (Rabben & 
Thomassen, 2019). 
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which might contribute to our understanding of how the use of compulsory hospi-
talisation can be reduced. 

2.2.2 Mental Health Legislations 

Current mental health legislations regulating compulsory hospitalisation tend to 
require the presence of mental illness, but additionally a need for treatment, dan-
gerousness of the patient8, or both, according to a recent review (Saya et al., 2019). 
Some countries require the involvement of a representative from the legal system 
which has been suggested to reduce practice variation (Lin et al., 2016). 

2.2.2.1 The Norwegian Mental Health Act 

In Norway, compulsory mental health care is regulated through the Mental Health 
Care Act which states that voluntariness must have been tried without success or 
considered clearly futile (Mental Health Care Act, 1999). §3.2 regulates compul-
sory observation in situations where it is uncertain whether criteria for compulsory 
care are fulfilled. The observation period is limited to ten days but can be extended 
by an additional ten days. §3.3 regulates compulsory mental health care, both for 
inpatients and outpatients. In addition to the presence of SMI, at least one of two 
additional criteria must be fulfilled. The treatment criterion requires that improve-
ment of the patient’s health will be considerably reduced, or that it is highly likely 
that their condition will deteriorate significantly in a short time-period without 
compulsory care. The danger criterion requires that the patient poses an immedi-
ate and serious threat to own or others’ lives or health. Following a legislative 
change in 2017, an additional requirement is that the patient must lack the capac-
ity to consent, unless the danger criterion is fulfilled. Finally, in an overall assess-
ment, the involuntary care must clearly be in the patient’s best interest, except if 
there is potentially imminent and high-risk danger to others. 

Coercive practice is overseen by control commissions appointed by the Department 
of Health to ensure that rule of law is followed. This includes a control of formal 

                                    
8 The danger criterion is notably absent in Italy and Spain (Saya et al., 2019). 
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demands and whether the legal decision is based on correct interpretations of the 
material conditions of the law (Circular from the Directorate of Health, 2020). 

2.2.3 Compulsory Hospitalisation: Risk Factors and Outcomes 

Compulsory hospitalisation is associated with the male gender, single marital sta-
tus, unemployment, and those receiving welfare benefits, according to a systematic 
review of 77 studies from 22 countries (Walker et al., 2019). Additionally, the 
presence of SMI and previous compulsory hospitalisations are strong predictors, 
or risk factors, for involuntary admission. Many persons with SMI struggle with 
addiction challenges, and so called “dual diagnoses” are associated with poorer 
outcomes (Carrà et al., 2015). According to a systematic review, ethnicity is an-
other risk factor for compulsory hospitalisation, with minority ethnic and migrant 
groups being significantly more at risk compared to host nation populations (Bar-
nett et al., 2019). 

There are currently no Cochrane reviews of the effectiveness of compulsory hospi-
talisation and other types of reviews find limited support for beneficial outcomes 
(Luciano et al., 2014). For ethical, legal, and practical reasons it is usually consid-
ered unfeasible to perform Randomised Controlled Trials (RCT) investigating the 
effectiveness of coercive interventions. Available evidence for the effectiveness of 
compulsory hospitalisation has been criticised for a lack of standardisation and 
the overall quality of studies were considered low, with small sample sizes (Kallert 
et al., 2008; Katsakou & Priebe, 2006).  

Since people can be involuntarily committed for a variety of reasons there are 
differences in service providers’ expected outcomes. Broadly, people are detained 
to protect their own best interest or to protect the interests of others (Høyer, 2000; 
Saya et al., 2019).  

The first reason includes hospitalisations to reduce the risk of self-harm, hospital-
isations to improve the person’s health or to avoid serious deterioration. In case 
of danger to the self, the expected outcome is to prevent suicide or serious self-
harm. It is difficult to predict who is likely to commit suicide and the evidence is 
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conflicting as to whether compulsory hospitalisations on the grounds of danger of 
harm to the self result in fewer suicides long-term (Borecky et al., 2019). A pooled 
analysis from eleven European countries found a significant reduction of suicidality 
three months after involuntary admission (Giacco & Priebe, 2016), however there 
are several limitations with the methodology employed, including non-randomised 
treatment assignment and selection bias. In situations where danger to the self is 
not an issue, the expected benefits can include improving the patient’s functioning 
and long-term prognosis, stabilising a crisis, and restoring autonomy. Some studies 
have observed improved functioning or insight and reduction of symptoms follow-
ing compulsory hospitalisation (Kallert et al., 2011; Kjellin et al., 1993, 1997; 
McEvoy et al., 1989; Opjordsmoen et al., 2010). Other studies found little or no 
patient improvement from compulsory hospitalisation (Jaeger et al., 2013; Priebe 
et al., 2011; Seo et al., 2013; Svindseth et al., 2010; Wallsten et al., 2006). 

The second reason involves the involuntary detention of persons with SMI who are 
considered to represent a high risk of danger to others. Again, available evidence 
is limited. The pooled analysis from eleven European countries also found a sig-
nificant reduction in hostility following compulsory hospitalisation (Giacco & 
Priebe, 2016), but the same limitations apply in this case. There is a lack of studies 
that assess to what extent compulsory hospitalisation was necessary to prevent 
worsening harm had it not been initiated. 

Compulsory hospitalisation can also be initiated for forced medication to take 
place. Despite controversy over the long-term effectiveness of anti-psychotic med-
ication and considerable side effects (Kishimoto et al., 2019), the short-term effect 
on stabilising psychotic breakthrough and preventing relapse is well documented 
(Ceraso et al., 2020; Haddad & Correll, 2018). At the same time, the practice of 
forced medication is often perceived as a violation of integrity and patient organ-
isations are often strongly opposed to it (Nyttingnes & Rugkåsa, 2021). According 
to a recent systematic review, available evidence cannot answer whether involun-
tary medication provides better, worse, or identical outcomes compared to volun-
tary treatment (Jardim, 2021). 
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Meanwhile, there is a growing body of studies documenting negative consequences 
of compulsory hospitalisation, primarily on the basis of patient experiences (Kal-
lert et al., 2008; Katsakou & Priebe, 2006; Kjellin et al., 2006; Norvoll, 2011; 
Svindseth et al., 2007). Examples include negative emotions, negative expectations 
towards treatment outcome, and reduced confidence in staff, which made some 
patients less inclined to engage with mental health services in the future (Luciano 
et al., 2014; Norvoll, 2011). 

2.3 Geographical Variation in Compulsory Hospitalisation: Previous Studies 

During the last thirty years, the existence and importance of geographical varia-
tion in compulsory hospitalisation has increasingly been recognised. Registry data 
have made investigations easier, but are not available in all countries, and there 
has been concern about the quality of reported data (K. I. Iversen et al., 2009). 
In contrast to the preceding two sections, the literature dealing explicitly or im-
plicitly with geographical variation in compulsory hospitalisation is still fairly lim-
ited. The following review is therefore expected to cover most of the relevant lit-
erature. 

Several studies have compared compulsory hospitalisation rates between different 
countries, though almost exclusively within Europe, revealing surprisingly large 
variations. 

 Riecher-Rössler and Rössler (1993) compared quotas and rates from 22 countries 
They were concerned by the lack of comparability due to differences in definitions, 
as well as the reliability of the numbers. 
 Hansson and colleagues (1999) compared rates and shares of both compulsory 
admissions and compulsorily admitted patients between seven catchment areas in 
Denmark, Finland, Norway and Sweden. They observed large variations with no 
regular rural-urban pattern. 
 Zinkler and Priebe (2002) compared rates from 14 European regions and ob-
served a twenty-fold difference. Due to limitations in data availability, the selection 
was limited to five European countries. 
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 Salize and Dressing (2004) provided an overview of data from 13 countries in the 
European Union. They strongly urged more research into the topic and increased 
standardisation of reporting. 
 de Stefano and Ducci (2008) compared compulsory admission data from the 15 
members of the European Union. In contrast with Salize and Dressing, they argued 
that higher rates were associated with the danger criterion, while the need-for-
treatment criterion was associated with lower levels of compulsory admission.  
 The latest comparison was completed in 2019 in a comprehensive study of 22 
countries (Sheridan Rains et al., 2019). Rates of involuntarily hospitalised patients 
ranged from 15 per 100 000 in Italy, to 282 per 100 000 in Austria, with a median 
rate of 106. They found higher rates in countries with more hospital beds, higher 
Gross Domestic Product, higher health-care spending, more foreign-born individ-
uals, and lower absolute poverty.  

The comparative studies are important for context and to understand develop-
ments in levels of compulsory hospitalisation. Many questions remain unanswered 
concerning reasons for the large variations between countries. Since the legal foun-
dation for compulsory hospitalisation (Wasserman et al., 2020) and the organisa-
tion of health care delivery differs between countries, these studies represent a 
different type of comparison than the one found in this dissertation, where similar 
units within the same jurisdiction are compared.  

There is a small body of literature that examines variation across areas within a 
jurisdiction. The rates compared in these studies are sometimes based on counts 
of hospitalisations, including readmissions, while in some studies they are re-
stricted to counts of individuals or first admissions. 

 An early comparison of rates can be found in Engberg (1991) who studied rates 
of compulsory hospitalisation in Denmark and Danish territories with common 
legislation between 1984-1988. Rates were higher in Greenland with 36 per 100 
000 and lower in the Faroe Islands with 21, compared to 24 per 100 000 in main-
land Denmark.  
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 In Sweden, Kjellin (1997) compared rates from 21-26 counties between 1988 and 
1993 and found that the number of involuntarily hospitalised patients ranged from 
4 to 21 per 100 000.  
 Brieger et al. (2014) found compulsory hospitalisation rates ranging from 17 to 
98 per 100 000 in five clinics in Germany in 2008-2009.  
 Donisi et al. (2016) compared the average rate of compulsory hospitalisations of 
21 mental health departments in the Veneto region of Italy between 2000 and 
2007, with results ranging from 2 to 28 per 100 000.  
 In England in 2010/2011, the rates of compulsorily hospitalised patients in 138 
primary care trusts ranged from 81 to 231 per 100 000 population (Keown et al., 
2016).  
 In New Zealand between 2005-2008, the average monthly rate of committal to 
compulsory acute care ranged from 5 to 15 per 100 000 (O’Brien et al., 2012).  
 A study by Gandré et al. (2018) found that the rate of involuntary hospitalised 
patients was 10 times higher in the 90th ranked percentile compared to the 10th 
percentile. This study covered 66% of all catchment areas to the psychiatric sector 
in France in 2012. 
 In the United States of America, comparing emergency detentions per 100 000 
in 25 states from 2011 to 2018, Lee and Cohen (2020) observed rates ranging from 
29 to 966.9 
 Comparing rates of compulsory admission in 17 cities and provinces of South 
Korea in 2017, Hwang et al. (2020) observed rates ranging from 5 to 105 per 
100 000.  
 In the Netherlands, the number of compulsorily hospitalised patients in 2017 
ranged from 122 to 265 per 100 000 between 11 districts (Broer et al., 2020). 

Explicit or implicit displays of geographical variation in compulsory hospitalisa-
tion can also be found in official statistics and governmental reports.  

                                    
9 Legislations differ somewhat between states (Testa & West, 2010), so this comparison is an 
exception. 
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 According to a report by the Swiss Health Observatory on compulsorily hospi-
talised patients in all 26 cantons in Switzerland in 2016, rates ranged from 38 to 
331 per 100 000 (Schuler et al., 2018). 
 In 21 Italian regions in 2016, rates of compulsory hospitalisation ranged from 4 
to 29 per 100 000 (Di Cesare et al., 2017). 
 The Belgian Federal Public Service reported rates of compulsory hospitalisations 
ranging from 42 to 130 per 100 000 between 11 provinces in 2018 (Gedwongen 
Verblijven in PZ En PAAZ, 2021). 
 In Finland in 2018, admissions to involuntary care ranged from 30 to 290 per 
100 000 between 21 hospital districts (The Finnish Institute for Health and Wel-
fare, 2022). 
 In Ireland in 2020, rates of compulsorily hospitalised patients per 100 000 ranged 
from 13.5 to 27 between nine community healthcare organisations (Daly & Craig, 
2021). 
 In Sweden in 2020, rates of compulsorily hospitalised patients aged 18 to 64 
ranged from 55 to 227 per 100 000 between 21 regions, while rates of compulsory 
hospitalisation ranged from 76 to 393 (Statistikdatabaser - Psykiatrisk 
Tvångsvård, 2021). 

Where rates have been available in the literature just described, I have summarised 
them in Table 1. In some of the literature counts are based on individuals, while 
other counts are based on hospitalisations, so these are summarised separately. I 
have calculated the Extremal Quotient (EQ), which is the highest rate divided by 
the lowest. A higher EQ indicates more geographical variation, and the numbers 
suggest that large variations are common. These estimates should be interpreted 
with caution, as they differ in ways that impact the magnitude of variation, such 
as the number of units compared, the population size of the units - which were 
most often not reported, the length of the study period, and the frequency of the 
procedure (Diehr, 1984; Diehr et al., 1990; Ibáñez et al., 2009). 

Additionally, country size can play a role in the equation since smaller countries 
are more likely to be homogenous than larger countries.  
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A few studies and reports have considered geographical variation in compulsory 
hospitalisation in Norway.  

 Hatling et al. (2002) found that shares of compulsory hospitalisation ranged from 
33% to 60% between Norwegian counties in 1996, and they related this to differ-
ences in prevalence of SMI.  
 Iversen et al. (2009) compared data from four Norwegian psychiatric hospitals 
in 1996-97, with rates of involuntary referrals ranging from 198 to 356 per 100 
000. They were concerned that official statistics, for methodological reasons, un-
derestimated the use of compulsory hospitalisation. 

Table 1: Geographical variation in compulsory hospitalisation within different countries. 

Unit Country Min Max N Years EQ 

Ho
sp

ita
lis

at
io

ns
 

U.S.A. (Lee & Cohen, 2020) 29 966 25 8 33.3 
South Korea (Hwang et al., 2020) 5 105 17 1 21 
Finland (The Finnish Institute for Health 
and Welfare, 2022) 

30 290 21 1 9.7 

Italy (Di Cesare et al., 2017) 4 29 21 1 7.3 
Germany (Brieger et al., 2014) 17 98 5 2 5.8 
Sweden (Statistikdatabaser - Psykiatrisk 
Tvångsvård,  2021) 

76 393 21 1 5.2 

Belgium (Gedwongen Verblijven in PZ En 
PAAZ, 2021) 

42 130 11 1 3.1 

New Zealand (O’Brien et al., 2012) 5 15 21 4 3 
Denmark, Greenland, Faroe Islands 
(Engberg, 1991) 

21 36 3 5 1.7 

In
pa

tie
nt

s 

France (Gandré et al., 2018) - - 541 1 10.2* 
Switzerland (Schuler et al., 2018) 38 331 26 1 8.7 
Sweden (Statistikdatabaser - Psykiatrisk 
Tvångsvård, 2021) 

55 227 21 1 4.1 

England (Keown et al., 2016) 81 231 138 2 2.9 
The Netherlands (Broer et al., 2020) 122 265 11 1 2.2 
Ireland (Daly & Craig, 2021) 13.5 27 9 1 2 

N = Number of areas compared. * Ratio of the 90th to the 10th decile. 
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 Norum et al. (2013) compared rates from two hospitals in Northern Norway in 
2009-2010, ranging from 10 to 31 per 100 000. The authors acknowledged that 
concerns had been voiced about the data quality in this study, which could be 
related to differences in reporting. 

 The Norwegian Directorate of Health has, for some time, published statistics on 
use of compulsion, including geographical variation in compulsory hospitalisation 
at the level of health trusts (Bremnes & Skui, 2020). 

In summary, this review shows that the scientific literature on geographical varia-
tion in compulsory hospitalisation is growing but remains quite limited in scope. 
Few studies have been able to include data from the whole country and data is 
limited to one year for most studies. There is a discrepancy regarding how com-
pulsory hospitalisation is measured and described, with counts being based on 
both events and individuals. The magnitude of geographical variation can in many 
countries be considered large or very large. The population size of the areas im-
pacts the magnitude of geographical variation but is often not stated.  

Comprehensive, descriptive studies that show the extent and quantify the magni-
tude of geographical variation in compulsory hospitalisation are therefore required. 
Preferably, such studies should be done using data that covers the whole popula-
tion over several years, with a standardised methodology that allows comparison 
between studies. Paper I is intended to be such a contribution, by providing a 
thorough description of geographical variation in compulsory hospitalisation in 
Norway during 2014-2018. 

2.4 Study Context: Norwegian Health Services 

Norway is a long-stretched country populated by 5.3 million inhabitants. With a 
high standard of living, life expectancy, and education level, Norway ranks at the 
top of the United Nations’ Human Development Index (Human Development In-
dex, 2021). Health care is covered through the tax bill and a modest co-payment 
for services received. The evolution of mental health services in Norway has fol-
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lowed the same pattern observed internationally, with the rise and decline of asy-
lums and reform of mental health services. In this third phase, care is provided 
closer to home by community-based services supported by acute inpatient care 
(Jones et al., 2018). Municipalities are now expected to assume more responsibility 
for treatment and follow-up of patients with mental disabilities (Løvsletten et al., 
2020). 

Most health service delivery is provided by primary care, which in Norway is syn-
onymous to municipal health services. These services are regulated through the 
Health and Care Services Act (Helse- Og Omsorgstjenesteloven, 2011). The mu-
nicipalities are responsible for providing primary health and social services for 
residents as well as visitors. Primary health services are expected to provide pre-
ventive healthcare, diagnosing, treatment, medical rehabilitation, and emergency 
care. They are comprised of general medical services, which include GPs, emer-
gency departments, home nursing, and nursing homes. Since 2020, municipalities 
are also required to have access to psychologists (Helse- Og Omsorgstjenesteloven, 
2011). The number of municipalities changed during and after the study period, 
from 428 to 356. 

The dimensioning of primary health services differs between municipalities, with 
the higher rates of labour-years per population primarily found in smaller munic-
ipalities. According to the Social Services Act (Sosialtjenesteloven, 2009), munici-
palities are expected to cover basic needs for disadvantaged persons, which in-
cludes a requirement to provide shelter for those unable to obtain this on their 
own.  

From the end of the 1990s to 2008 health authorities developed a large reform 
known as the “escalation plan for mental health” (Ose et al., 2018). Furthermore, 
the “coordination reform” of 2012 introduced a legal requirement for coordination 
agreements between Norwegian Health Enterprises and municipalities (Rom-
metvedt & Nødland, 2020). An aim of these reforms was to transfer parts of the 
services from the specialist level to the primary care level and strengthen the 
dimensioning of primary services, including staffing and public housing.  



Chapter 2 
 

25 
 

Specialist services are owned by the state and run by four Regional Health Au-
thorities. They consist of 19 health trusts that run hospitals and 65 Community 
Mental Health Centres (CMHC). Specialist mental health services are divided into: 
acute mental health services, which are available at all major hospitals;  specialised 
mental health services that provide longer rehabilitative treatment, including out-
patient unit and ambulatory teams; child and adolescent mental health services 
for persons under eighteen years; geriatric mental health for persons over sixty-
five years; forensic psychiatry for persons with SMI and violent and aggressive 
behaviour, and contract specialists, who are psychologists and psychiatrists who 
treat conditions that do not require hospitalisation. The CMHCs have the primary 
responsibility for diagnosing and treating SMI among adults and providing both 
outpatient and inpatient treatment. The specialist services are also responsible for 
the use of compulsory mental health care.10 Geographical variations in provision 
of specialist mental health services have been documented (The Norwegian Direc-
torate of Health, 2019). Variations were not considered to be large but were larger 
for mental than somatic health care. 

Following authorities’ guidelines to increase decentralised care there was a reduc-
tion of bed capacity in mental health care institutions for adults. In 2011, the 
availability of mental health care beds in Norway still ranked towards the higher 
end compared to other OECD countries (Lin et al., 2016). The number of beds 
available in adult mental health care reduced from 17.6 per 100 000 in 1998 to 8.1 
in 2018 (Lilleeng et al., 2019). This is equivalent to a 54% reduction of beds after 
correcting for population growth. There was a reduction in average length of stay 
and in 2018, two thirds of admissions were acute, rather than planned.  

The number of persons in court-ordered compulsory psychiatric care increased 
27% from 169 in 2015 to 215 in 2018 (Årlig melding 2018: Nasjonal 
koordineringsenhet for dom til tvungent psykisk helsevern, 2018). More than half 
of these were treated in hospital. This means that an increasing share of mental 

                                    
10 See Wynn (2018) for a systematic review on compulsory hospitalisation in Norway. 
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health care beds are occupied by forensic psychiatry which leaves less available 
capacity for other patients (Totland, 2021). 

The public is expected to have equal access to mental health services at both the 
municipal and specialist levels, regardless of area of residence.11 The principle of 
municipal self-governance gives opportunities for locally tailored service organisa-
tion according to needs and priorities, providing that the governmental expecta-
tions for quality and accessibility are met (Riksrevisjonens undersøkelse av 
psykiske helsetjenester, 2021). Considerable variation in provision has been docu-
mented with violations of the law observed in two thirds of municipalities 
(Riksrevisjonens undersøkelse av psykiske helsetjenester, 2021). This variation has 
consequences for whether persons with mental disabilities receive health care when 
in need. Services are required to have a satisfactory standard, be provided within 
reasonable time and in sufficient supply (Riksrevisjonens undersøkelse av psykiske 
helsetjenester, 2021). Furthermore, municipalities are required by law to provide 
necessary health and care services.  

Norwegian health authorities launched action-plans in 2006 (Sosial- og 
Helsedirektoratet, 2006) and 2012 (Helse- og omsorgsdepartementet, 2012) to re-
duce the use of compulsion in mental health care. Services are instructed to ensure 
appropriate and reduced use of compulsion. In March 2022, the Norwegian Direc-
torate of Health published national professional advice for prevention of coercion 
in mental health care (The Norwegian Directorate of Health, 2022). The advice 
was developed to reduce the use of coercion, including compulsory hospitalisation, 
as well as unwarranted variation. The first section of the advice focussed specifi-
cally on the preventative role of municipalities and how services were organised. 
Advice included: ensuring stable living conditions and work or education for per-
sons at risk of compulsory hospitalisation; the importance of GPs in evaluating 
need for compulsory hospitalisation, and cooperation between services levels. The 

                                    
11 For an overview of community-based mental health services in Norway, see Ruud & Friis 
(2021). 
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publication of this advice illustrates that the topic of this dissertation is both 
timely and important. 

2.5 Municipal Services and Compulsory Hospitalisation 

A guiding expectation underlying this dissertation is that primary health care, 
including municipal mental health and addiction services, are organised in ways 
that have consequences for the use of compulsory hospitalisation in that area. If 
people with SMI have access to services that satisfy their needs, the likelihood of 
crisis development might be reduced, thereby preventing the need for extraordi-
nary interventions such as compulsory hospitalisation (Wormdahl et al., 2020).  

A U.S. study suggested that increased availability of community mental health 
services and support could reduce involuntary commitment (McGarvey et al., 
2013). Similarly, a French cross-sectional study observed fewer involuntary admis-
sions in areas where alternatives to full-time hospitalisation were better developed 
(Gandré et al., 2017). Other available evidence points to the importance of re-
source availability and service organisation (Gooding et al., 2020; Quirk et al., 
2003). In Paper II we investigate associations between characteristics of primary 
health services and levels of compulsory hospitalisation. The following section con-
tains an extended summary of previous research on the service characteristics in-
cluded in Paper II, as well as theoretical reflections on why such associations were 
expected. 

2.5.1 Dimensioning of Services: Labour-years 

Municipal services have been scaled up with the closing of long-term beds in men-
tal health care but services are not staffed equivalently in all areas. There is reason 
to believe that increasing the number of staff working in primary mental health 
care can help prevent the perceived need for, and use of, compulsory hospitalisa-
tion. More personnel per population is likely to coincide with more time available 
for patient contact. In turn, adequate resources to establish and maintain trusting 
relationships between providers and service users can be expected to increase 
chances of care being received voluntarily, as well as the possibility of noticing 
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early signs of relapse. Adequate staffing levels in mental health care has been 
recognised as a challenge by the World Health Organisation (World Health Or-
ganization. Regional Office for Europe, 2008, p. 93). 

Fewer referrals and admissions to compulsory hospitalisation were observed in 
Norwegian catchment areas with more labour-years per population in primary 
mental health services (Bremnes et al., 2008). Similarly, in Finland more staffing 
for outpatient treatment was associated with lower levels of compulsory hospital-
isation (Kokkonen, 1993).  

On the other hand, more staff can increase the chances of detecting crises, as 
suggested by an Italian study where compulsory admissions were more frequent in 
areas with more social workers (Donisi et al., 2016). Likewise, in the United King-
dom, higher rates of compulsory hospitalisation have been suggested to coincide 
with an increase in the perceived need for detention (Rains et al., 2020; Weich et 
al., 2017). Further, a cross-sectional study from France argued that they observed 
more compulsorily hospitalised patients in areas with more GPs (Gandré et al., 
2018). There are, however, reasons to question the validity of that finding. Firstly, 
the multivariable regression analysis contained a wide range of variables, including 
a number of potential bad controls (Cinelli et al., 2020), which can bias the coef-
ficients. Secondly, since the coefficients are conditional on all included variables, 
they can be difficult to interpret. Thirdly, the p-value for the coefficient was 0.0499, 
but the 95% confidence interval included 0, which suggests a discrepancy. 

Municipalities in the districts have had difficulties in recruiting highly qualified 
personnel (Ose et al., 2018). An uneven distribution of general staff levels, as well 
as specialised personnel such as GPs and mental health nurses (World Health 
Organization. Regional Office for Europe, 2008, p. 96), might be part of the ex-
planation for geographical variation in compulsory hospitalisation.  

2.5.2 Public Housing 

Shelter is a basic human need; uncertainty regarding housing conditions impacts 
other areas of life, potentially aggravating additional challenges, including basic 
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health, substance abuse and risk of unemployment (Baxter et al., 2019). According 
to a recent meta-analysis, three of four homeless people in high-income countries 
were diagnosed with a mental disorder (Gutwinski et al., 2021). It is likely that 
homelessness can both be a risk factor for, and a consequence of, mental health 
conditions. If stability can be provided through public housing this might help 
maintain good mental health and avert need for compulsory hospitalisation. 

Although homelessness is a limited problem in Norway, with 75 homeless persons 
per 100 000 inhabitants in 2016 (Dyb & Lid, 2017), the consequences are substan-
tial for those affected. At an individual level, homelessness has been associated 
with compulsory hospitalisation in studies from the Netherlands (de Jong et al., 
2021), India (Indu et al., 2018), Switzerland (Lauber et al., 2005), and Germany 
(Haussleiter et al., 2022). An American study observed that availability of tempo-
rary housing was associated with lower levels of involuntary commitment (McGar-
vey et al., 2013). As noted, Norwegian municipalities have a duty to provide shelter 
to those unable to obtain this on their own, but public housing is a service sector 
that municipalities have reported considerable difficulties in handling (Huseby et 
al., 2015). Persons with mental disabilities and addiction challenges are some of 
the larger groups who use public housing. Provision of public housing can therefore 
be expected to result in less need for compulsory hospitalisation. 

A special initiative, aimed at providing housing for persons with extensive need 
for services due to substance use and/or mental illness, is Housing First (Baxter 
et al., 2019). In contrast to similar initiatives, Housing First does not require 
substance abstinence. In 2015, 29 Norwegian municipalities reported that they 
offered Housing First (Ose et al., 2018). While Housing First has been shown to 
reduce homelessness and increase residential stability (Woodhall-Melnik & Dunn, 
2016), there is a lack of research on the relationship between such housing initia-
tives and the use of compulsory hospitalisation (Bone et al., 2019).  

2.5.3 Supported Employment 

Similarly to housing problems, lack of employment can be conducive to, and the 
result of, mental health challenges. Being employed can provide meaning, a sense 
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of achievement and belonging, as well as valuable social interactions. According to 
a meta-analysis of 20 studies, including seven of high quality, unemployment was 
associated with compulsory hospitalisation at the individual level (Walker et al., 
2019). Coordinated initiatives of employment support, such as Individual Place-
ment and Support, aim to facilitate employment for individuals with SMI (Frede-
rick & VanderWeele, 2019; Reme et al., 2019; Slade et al., 2014; Wallstroem et al., 
2021). Enabling this group of individuals, who have a higher risk of compulsory 
hospitalisation, to be part of the work force could theoretically contribute to pre-
vent deterioration and the need for compulsory hospitalisation, but there is a lack 
of studies investigating these relationships (Bone et al., 2019). The number of 
Norwegian municipalities that reported providing some type of employment sup-
port increased from 51 in 2015 to 95 in 2018 (Ose et al., 2018). 

2.5.4 Quality of Cooperation between Municipal and Specialist Levels 

Professionals in municipal services believe that the quality of cooperation between 
service levels is one of the factors that impacts the use of compulsory hospitalisa-
tion (Wormdahl et al., 2020), but this has, to my knowledge, not been previously 
investigated empirically. Specialist services in Norway are expected to supervise 
and guide their colleagues in municipal services, and with regards to mental health 
services, this collaboration is expected to prevent some use of compulsion (The 
Norwegian Directorate of Health, 2018). The quality of cooperation might be re-
lated to continuity of care for people with SMI, defined as long-term delivery of 
coordinated care. Specialist services can contribute in the development of Individ-
ual Care Plans, to which all patients with the need for long-term coordinated 
services in Norway are entitled (Holum, 2012). High-quality cooperation can also 
be expected to reduce the risk of compulsory readmission, by ensuring that pa-
tients do not lose contact with services after discharge (G. Freeman & Crawford, 
2002).  

2.5.5 Recovery-oriented Practice  

Recovery-oriented practice is considered a paradigm shift in mental health care, 
with a de-emphasis on pathology and an aim of rehabilitation (Anthony, 1993). A 
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systematic review identified five recovery processes of particular relevance to clin-
ical research and practice, summarised by the acronym CHIME: “connectedness; 
hope and optimism about the future; identity; meaning in life; and empowerment” 
(Leamy et al., 2011, p. 449). The inclusion of recovery perspectives was suggested 
by the European Community Mental Health Services Provider Network as one of 
six principles that ought to underlie high-quality mental health care in the com-
munity (Keet et al., 2019). A review for the Council of Europe described several 
recovery-oriented practices that have succeeded in reducing coercion in mental 
health care (Gooding, 2021). 

2.5.6 Service Users’ Perspectives 

One conceptualisation of recovery emphasises the role of peer support, and the 
collaboration between users of services and carers (Slade et al., 2012). The inclu-
sion of perspectives from service users might influence how local mental health 
services are arranged. This can result in services that are more attuned to the 
needs of the users (Jacobson & Curtis, 2000). In Norway, every service user has 
the right to be involved in their care, but 65% of municipalities report that they 
do not collect information from patients and service users as a basis for improving 
services (Riksrevisjonens undersøkelse av psykiske helsetjenester, 2021, p. 97). Ac-
cording to a recent review of studies on users of mental health services, service 
users tend to emphasise the importance of autonomy in treatment and the devel-
opment of good relationships with professionals over time (Pettersen & Lofthus, 
2018). The involvement of service users with peer expertise in designing and de-
livering services might make services more likely to be received voluntarily, thereby 
reducing the need for compulsory hospitalisation. 

2.5.7 Early Intervention 

Services designed to identify and treat early phases of psychosis are hoped to 
improve recovery rates from schizophrenia by reducing the duration of untreated 
psychosis. They have been associated with superior outcomes than treatment-as-
usual (Correll et al., 2018). These services are increasingly recommended interna-
tionally in mental health care (Lin et al., 2016), but availability of community-
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based early intervention differs within and between countries (World Health Or-
ganization. Regional Office for Europe, 2008). A Dutch study suggested that early 
identification of persons with mental health problems could prevent them from 
escalating, thereby avoiding the need for compulsory hospitalisation to develop 
(Wierdsma et al., 2007). Evidence from RCTs, however, is mixed as to whether 
early intervention services reduce the use of compulsory hospitalisation for persons 
in early phases of psychosis (Bone et al., 2019). Concern has also been voiced that 
early intervention in mental health can result in problematic use of coercion in the 
name of public health (McKeown et al., 2019). 
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2.6 The Ethics of Compulsory Hospitalisation 

Coercion and compulsion in health care are controversial topics that have been 
extensively discussed, particularly with reference to the principle of autonomy 
(Matthews, 2000) and paternalism (Burns, 2011). The breadth of the topic is quite 
beyond the scope of this dissertation and a quick summary cannot cover the many 
nuanced discussions. However, since we only allude to this literature in Paper III, 
it is necessary to provide some contextual background. To limit the summary, the 
following section draws on a recent literature review of ethical arguments used to 
justify or reject the use of coercive interventions, by Chieze et al. (Chieze et al., 
2021). 

The ethical principles of autonomy, bodily integrity, and the freedom of movement 
and will are the basis of fundamental rights. Attempts at justifying coercion in 
mental health care tend to involve prioritisation of some ethical principles at the 
cost of rights or the infringement of other principles. However, there is no consen-
sus on which moral theory ought to be preferred, while competing theories place 
different value on conflicting perspectives, such as individual rights versus com-
munity rights and duties unto others (Szmukler & Appelbaum, 2008).  

Recently, an emphasis on autonomy (Hoff, 2019) has challenged the once promi-
nent paternalism of medical care (Dworkin, 1972). Paternalism is now considered 
more authoritarian, involving risk of abuse of power (O’Brien & Golding, 2003). 
Coercion can be seen as a practice of care through the concept of relational au-
tonomy (Series, 2015). Short-term coercion might facilitate long-term recovery of 
autonomy (Hem et al., 2018), in which case coercion can be understood as soft 
paternalism (Sjöstrand & Helgesson, 2008). Decision-making capacity is important 
in this context, but the relationship between autonomy and decision-making ca-
pacity is complex. The principles of evidence-based medicine require that the ef-
fectiveness of coercion is documented. However, a lack of scientific evidence does 
not automatically render an intervention illegitimate (Gupta, 2009). Therapeutic 
or diagnostic interventions differ from interventions for the protection of patients 
or others and protective goals alone do not justify compulsion. 
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A minority of authors argue for a “non-negotiable rejection” of coercion because 
it violates fundamental rights and principles of medical ethics. Most authors argue 
that coercion can occasionally be justified. Some claim that autonomy, dignity and 
integrity are not necessarily infringed by coercion (Hem et al., 2018) if benevolent 
attention is provided and coercion is used according to the long-term wishes of the 
patient. Other principles, such as beneficence, non-maleficence, and justice, can be 
accorded more weight than autonomy. Some argue that the safety of patients or 
others can justify coercion (Ewuoso, 2018) and that the prevention of violence was 
often the main reason for such interventions. Some perceive coercion, understood 
as self-limitation, to be integral to, and essential for, peaceful communal life 
(Wertheimer, 1993). While the law only regulates formal coercion, informal coer-
cion can also violate rights and needs ethical justification. Some claim the thera-
peutic relationship can be improved through coercion, for instance based on ad-
vance care planning (Widdershoven & Berghmans, 2007). 

The review of Chieze et al. found many ethically relevant reasons against the use 
of coercion, most often the violation of rights such as freedom, autonomy, dignity, 
and integrity, but also the risk of harm. There are therefore good reasons to seek 
alternatives to, and prevent the need for, coercion. Coercion as punishment or for 
reasons of others’ comfort can rarely be justified (Hem et al., 2018). Negative side-
effects of coercion suggest it ought to be avoided (O’Brien & Golding, 2003). Ab-
sence of decision-making capacity was often seen as necessary but not sufficient 
for coercive action. Informal coercion can be experienced as more negative than 
formal coercion. The existence of alternatives in line with human rights is another 
reason for avoiding coercion. Since coercion can result in more harm than good it 
is highly controversial (Høyer et al., 2002). 

Authors emphasise the importance of weighting elements that are relevant to each 
situation, therefore the principles of proportionality, necessity, and subsidiarity are 
underlined in this context. If elements are ignored in the weighting, strong moral 
disagreement can be expected among stakeholders (Widdershoven & Berghmans, 
2007). According to the review, there was strong agreement that coercion should 
only be used as an exception, with a need for ethical justification of each case. 
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2.7 Principles of Biomedical Ethics 

In Paper III we apply an ethical framework developed by Tom Beauchamp and 
James Childress, first presented in their influential book “Principles of Biomedical 
Ethics” in 1979, with the eighth edition released forty years later (Beauchamp & 
Childress, 2019). According to the authors, four principles can be derived from a 
common morality that is shared by all individuals who want to act morally: respect 
for self-determination, to do good, avoid harm, and justice.12 In combination, these 
principles make up a framework of general norms that are particularly relevant to 
health care ethics. 

2.7.1 Respect for Autonomy 

Autonomy literally means ‘self-governing’, from Greek autos (self) and nomos 
(law). The core of the principle is the norm that autonomous choices should be 
respected and supported. Coercive interventions can infringe on the principle of 
autonomy, and variations in compulsory hospitalisation can therefore indicate var-
iations in infringement of the principle of autonomy. There are, however, three 
necessary conditions for an individual to be considered autonomous: intentionality, 
understanding and voluntariness. Intentionality involves the ability to plan one’s 
actions; understanding, as the word suggests, entails the capacity to comprehend, 
while voluntariness is the state of being free from internal or external controlling 
influences. 

Within health services and clinical ethics the capacity to consent is increasingly 
emphasised and can be understood as operationalising the ideal of autonomy, since 
“…the criteria of the autonomous person and of the competent person are strik-
ingly similar” (Beauchamp & Childress, 2019, p. 114).  

                                    
12 For critiques and defences of the common morality see (Beauchamp, 2003; Holm, 1995, 2022; 
Macklin, 2022; Rhodes, 2022). 
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2.7.2 Beneficence 

The principle of beneficence implies two norms: that we should prevent and reduce 
harm, and that we should promote good. These norms are foundational to the 
provision of health services and serve as basis for paternalistic interventions, such 
as compulsory hospitalisation. Paternalism assumes that a substitute decision-
maker, such as a health professional, can know what is in a patient’s best interest. 
Following Feinberg (Feinberg, 1971), Beauchamp and Childress make a distinction 
between soft paternalism and hard paternalism. Soft paternalism implies coercion 
towards a person who lacks the capacity for consent. Hard paternalism is the use 
of coercive interventions towards individuals who have capacity to consent, and 
coercion of this type is more difficult to justify. 

2.7.3 Non-maleficence 

Primum non nocere, from the Latin “above all, do no harm”, has been a long 
standing guide to the ethical practice of medicine and health care. The norm of 
avoiding harm implies that it can be better to do nothing at all than to provide 
interventions that have a risk of harm to the patient. What separates the norm of 
“avoiding harm” from “prevent and reduce harm” is that the former involves in-
tentional avoidance of harmful actions, while the norm of beneficence requires 
action through helping. The pervasive documentation of people who have been 
harmed from compulsory hospitalisation indicates that the principle of non-malef-
icence is regularly infringed by this practice (Norvoll, 2011). 

2.7.4 Justice 

The principle of justice involves the fair distribution of benefits, disadvantages, 
and costs. This can be related to the use of resources and priority-setting, since 
providing health care for some involves the use of limited resources that could 
theoretically have been spent on other patients or treatments. Furthermore, the 
principle concerns equality, which entails that patients should be provided the 
same health care regardless of their socioeconomic, religious, or ethnic status. 
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2.7.5 Weighting of Principles through Ethical Reflection 

It may appear that these principles ought never to be violated. The principles are 
not inherently ranked, however, and dilemmas can emerge when one or more prin-
ciples are threatened or infringed. Through ethical reflection, involving weighting 
of principles and attempting to evaluate the totality of the situation in considera-
tion, solutions can emerge that suggest when one or more principles ought to be 
deprioritised in favour of honouring the other principles. By specifying the princi-
ples to concrete norms and providing reasons for why one or more norms should 
be accorded special weight then a preferred course of action can emerge. In Beau-
champ and Childress’ terminology, this is called balancing the moral norms, by 
giving morally relevant and sufficient reasons for why one or more norms should 
be considered most important in each case. 

The following six conditions are listed as requirements for justifying why one norm 
can be infringed to adhere to another norm: 

1. “Good reasons are offered to act on the overriding norm rather than the 
infringed norm. 

2. The moral objective justifying the infringement has a realistic prospect of 
achievement. 

3. No morally preferable alternative actions are available. 
4. The lowest level of infringement, commensurate with achieving the primary 

goal of the action, has been selected. 
5. All negative effects of the action have been minimized. 
6. All affected parties have been treated impartially.” (Beauchamp & Chil-

dress, 2019, p. 23)
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3 Study Aims 

 

The overarching aim of this dissertation is to provide a comprehensive description 
and analysis of geographical variation in compulsory hospitalisation in mental 
health care. To pursue this aim it is important to assess ways of measuring com-
pulsory hospitalisation and corresponding geographical variation; explore factors 
that contribute to explaining the variation, and to analyse the phenomenon in 
light of principles of medical ethics. The knowledge produced is expected to 
contribute to prevent compulsion and help reduce unwarranted geographical 
variation. 

The first subgoal is to quantify the extent and magnitude of geographical variation 
between catchment areas to CMHCs in Norway in 2014-2018, with an emphasis 
on how compulsory hospitalisation is measured. In Paper I we specifically examine 
these research questions: 

1.1 How does the extent of geographical variation in the level of compulsory 
hospitalisation vary when captured by different measures and over time? 

1.2 How do different measures applied to one population correlate? 

1.3 How well can the different measures predict future ranked levels of compul-
sory hospitalisation in different areas? 

Considerable geographical variation, beyond what could be expected based on 
risk-factors considered warranted, makes us wonder whether some areas admit 
patients against their will more frequently than strictly necessary. To reduce the 
use of compulsory hospitalisation it seems likely that initiatives can effectively be 
undertaken at the primary care level, amidst people’s everyday lives. The second 
subgoal is therefore to identify characteristics of primary health services that could 
contribute to explain why variation exists. Knowledge of such characteristics might 
inform health services and potentially reduce the use of compulsory hospitalisa-
tion. 
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In Paper II we answer these research questions: 

2.1 What is the direction and the strength of association between selected char-
acteristics of primary mental health services and the area level of compul-
sory hospitalisation? 

2.2 How much of the variation in compulsory hospitalisation is accounted for 
by the area’s age distribution, deprivation level, SMI prevalence, and mu-
nicipal mental health services? 

Some, but not all, variations in health services are unwanted. In the case of com-
pulsory hospitalisation, there appears to be an agreement that its use ought to be 
reduced. Even though normative claims abound, a normative ethical analysis of 
geographical variation in compulsory hospitalisation has been missing. This is 
therefore the focus of Paper III. Such analysis can shed light on ethical challenges 
with current practice and make implicit normative evaluations explicit. Paper III 
is divided into three sections where specifically we:  

3.1 Perform a normative ethical analysis structured according to four core prin-
ciples of health care ethics to identify how they may be challenged by geo-
graphical variation in compulsory hospitalisation.  

3.2 Consider the theoretical possibility of a “right” level of compulsory hospi-
talisation, to facilitate reflections on overuse and underuse. 

3.3 Discuss implications of our analysis and how they can inform mental health 
services. 

The arguments provided in this dissertation, based on findings from the three 
papers, should convey why geographical variation in compulsory hospitalisation 
is an important topic of public interest. This knowledge can contribute to im-
prove service delivery.
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4 Methods and Design 

In this chapter the materials and methods used to answer the research questions 
are presented.  

4.1 Materials 
4.1.1 Paper I & II: The Norwegian Patient Registry 

The Norwegian Patient Registry (NPR) is a population-based registry owned by 
the Norwegian Directorate of Health (Bakken et al., 2020). It is mandatory for 
health trusts to submit detailed medical information on all patient contacts with 
specialist health services to the NPR annually. By using encrypted personal iden-
tifiers persons can be followed across institutions and over time. The registry pro-
vided us with information on all hospitalisations in mental health care in Norway 
between 2014 and 2018, with a legal status of compulsory care according to the 
Mental Health Care Act - §3.2 compulsory observation or §3.3 compulsory hospi-
talisation (Mental Health Care Act, 1999). Additionally, all voluntary, inpatient 
and outpatient contacts with specialist services for persons diagnosed with SMI 
were provided. Information included the patients’ age, gender, diagnoses of mental 
disorder, municipality/city district of residency, the legal status of the episode, 
time of admission/discharge, and institution. 

4.1.2 Paper I & II: Statistics Norway 

Data from Statistics Norway is freely available for download, and we collected age 
and gender stratified population counts for each municipality and city-district 
(Statistics Norway, 2022b); the labour-years for physicians in the municipal health 
and care services (Statistics Norway, 2022f); labour years of mental health nurses 
(Statistics Norway, 2022e); public housing (Statistics Norway, 2022g), and share 
of population living in crowded dwelling (Statistics Norway, 2022d).  
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4.1.3 Paper II: Municipal Mental Health and Addiction Services 

Resources and Competence in Municipal Mental Health and Addiction Services 
(IS 24/8) is a research project that has surveyed developments in municipal mental 
health and addiction services since 2007.  The data were collected and provided 
to us by SINTEF, on behalf of the Norwegian Directorate of Health (Ose et al., 
2018). The data were collected through electronic forms that contained 288 quan-
titative and qualitative variables in the report from 2018 (Ose et al., 2018). Ac-
cording to the authors, no other country is known to provide similarly extensive 
data on local mental health and addiction services.  

Variables included from this dataset were: the total number of labour-years in 
municipal mental health and addiction services; whether the municipality offered 
employment support for individuals with SMI; whether the municipality system-
atically included the perspectives of service users; whether recovery perspectives 
were part of municipal mental health services; an evaluation of the quality of 
cooperation between municipal and specialist services; whether the municipality 
had efforts for uncovering mental health and addiction problems as early as pos-
sible, and whether the municipality offered Housing First. 

4.1.4 Paper II: Norwegian Labour and Welfare Administration 

Counts of each area’s number of unemployed persons were collected from the web-
site of the Norwegian Labour and Welfare Administration (Norwegian Labour and 
Welfare Administration, 2022). Data from city districts were provided by email. 

4.2 Completeness and Validity of the Data 

Data quality tends to be measured by completeness and validity (Schmidt et al., 
2019). 

4.2.1 Norwegian Patient Registry 

One advantage of focusing on the legal status of the hospitalisations, relative to 
other types of coercion in mental health care, is the completeness of the variable, 
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which ranged from 91% (2014) to 97.4% (2018). Missing values on legal status of 
hospitalisations originated predominantly in institutions that only offer voluntary 
care, and the NPR considers the variable complete for compulsory hospitalisations 
since 2015, meaning that the entire population of compelled individuals is covered 
by the registry.  

In 2014 there was under-reporting in the health region Central Norway, while 
numbers from the other three health regions were considered complete. The solu-
tion used by the Norwegian Directorate of Health was to impute the national mean 
for that region, however mean imputation is known to bias results and deflate 
standard errors (Donders et al., 2006). Although more sophisticated imputation 
techniques were readily available, this did not appear necessary nor reasonable 
given our aim of quantifying the extent of geographical variation. Numbers from 
Central Norway in 2014 were therefore omitted from the analysis in Paper I. Con-
sequently, the national averages are likely to be slightly biased upwards for that 
year, but this omission is not assumed to have made noteworthy impact on other 
results. 

Validity of register data describes whether a variable actually measures what it is 
intended to (Schmidt et al., 2019). The data on compulsory hospitalisation from 
NPR are considered to have high validity and data quality is routinely analysed 
by the National Service for Validation and Completeness Analyses (Bakken et al., 
2020). 

4.2.2 Data on Population and Municipal Services 

The population data from the Central Population Register are considered to have 
very good quality for statistical purposes, and Statistics Norway considers errors 
from coding and data processing to be relatively insignificant (Statistics Norway, 
2022b). In general, the completeness of the data on service characteristics from 
Statistics Norway and IS 24/8 was considered good. In the case of non-response 
for the variables on labour-years, Statistics Norway used the number from the 
previous year, or “other methods of estimation” (Statistics Norway, 2022f, 2022e). 
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The variable measuring mental health nurses contained 12% missing values. These 
missing values could have been imputed using multiple imputation with chained 
equations. However, ordinary cross-sectional multiple imputation, that does not 
account for the clustered and longitudinal nature of the data, may well have pro-
duced biased results (Huque et al., 2020). Although methods that can handle such 
situations do exist, they are complicated to use in practice. Given the large number 
of variables we intended to investigate, we decided to forgo this option and use 
listwise deletion for the models where this variable was included, which means 
that municipality-years with missing values were omitted from the analyses. If the 
values were missing at random, listwise deletion would not introduce any bias. For 
two variables, Housing First and Early Intervention, there was only data available 
for one year. For these variables, multiple imputation with chained equations was 
performed (Buuren & Groothuis-Oudshoorn, 2010) with negligible impact on re-
sults. 

Answers to the survey on municipal services were provided by one or more persons 
responsible for mental health and addiction services in each municipality and they 
were encouraged to obtain input from relevant professionals. In 2018, 95% of the 
municipalities reported that more than one person had been involved in respond-
ing (Ose et al., 2018). Still, evaluations were based on discretionary assessment, 
and interpretations are likely to differ somewhat between municipalities, so the 
reliability of some of these measures can be questioned. The variable measuring 
quality of cooperation between service levels might be impacted by subjective 
evaluations and it is not evident if these evaluations would be identical if per-
formed by someone else. The variable measuring recovery-orientation does not 
explicitly state what is meant by the term, so it is possible for respondents to 
interpret this question differently. This might impact both reliability and validity. 
Similarly, the question of whether the municipalities made efforts to uncover men-
tal health or addiction problems as early as possible did not specify what these 
efforts entailed. These limitations ought to be considered when interpreting the 
results. The survey is revised annually by SINTEF, in collaboration with The 
Norwegian Directorate of Health, to ensure that the survey is updated and useful. 
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4.3 Population at Risk of Compulsory Hospitalisation 

For Paper I and II, the population at risk of compulsory hospitalisation was re-
stricted to individuals between 18 and 65 living in a Norwegian municipality dur-
ing the time of the study. Although the age range of populations used to calculate 
rates is not always presented alongside statistics on compulsion (Høyer, 2008), this 
appears to be a commonly used range in the existing literature. Furthermore, 
services are organised differently for both the younger and older age groups, and 
additional mental health issues such as dementia and cognitive impairment are 
more prevalent within the older age group. Investigations of geographical variation 
for these other age groups therefore require separate analyses. 

4.4 Paper I: Measuring Geographical Variation in Compulsory Hospitalisation 

Paper I is a retrospective, observational study, with a descriptive study design. 
The methods used to quantify the extent and magnitude of geographical variation 
in compulsory hospitalisation are described in this section. 

4.4.1 Standardisation of Population Based Rates 

The risk of an event can differ between population groups and investigations of 
geographical variation are conventionally performed on risk-adjusted rates (Ash et 
al., 2003). In the case of compulsory hospitalisation, age and gender serve as proxy 
variables for other unobserved socio-economic and behavioural predictors - such 
as differences in vulnerability and risk-taking behaviour, like drug use - which 
could trigger psychotic breakthrough. These factors are usually beyond the control 
of local health services and they are unevenly divided between areas. Consequently, 
a lower use of compulsory hospitalisation can be expected in areas with an older 
population, while areas inhabited more so by younger men are expected to use 
compulsion more frequently.  

Figure 1 shows age and gender specific rates of compulsory hospitalisations in 
Norway 2014-2018.  
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Age was divided into eight-year categories, as seen along the x-axis of Figure 1, 
which made it possible to account for non-linearity in the distribution of risk of 
compulsory hospitalisation.The figure was created from the individual level data 
that underlie the analyses in Papers I & II and illustrates how the risk of compul-
sory hospitalisation differs with age and gender. Direct standardisation was used, 
with the national population for each gender and age group for each year as ref-
erence population. The resulting rates can be interpreted as the expected rates 
had the area’s population been similar to that of the whole country.  

4.4.2 Outcome Variables 

Five different measures were employed to quantify the level of compulsory hospi-
talisation. These were based on three basic quantities of epidemiology: events, 
individuals, and duration.  

1) The compulsory hospitalisation rate was created by counting all compulsory 
hospitalisations that were initiated in an area during a calendar year in each 
CMHC catchment area, including compulsory readmissions.  

2) The compulsory inpatient rate measured the number of persons who were ad-
mitted involuntarily at least once during each year. This is equivalent to only 
counting their first event each year.  

Figure 1: Compulsory hospitalisations by age categories. 
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3) The compulsory Length-of-Stay rate (LoS-rate) counted the annual number of 
days of compulsory hospitalisation in an area, including hospitalisations that 
were initiated in previous years.  

To create annual population-based rates, these three counts were each divided by 
the area’s population at risk and multiplied by 100 000. 

The final two duration measures were 4) the average, and 5) the median number 
of days of compulsory hospitalisation. These were based on hospitalisations that 
ended during the year under study. All duration measures excluded days of volun-
tary stay. To reduce the impact of random variations, each area’s average value 
over the five-year period was calculated to answer research question one and two. 

4.4.3 Measures of Geographical Variation 

To answer the first research question on the extent and magnitude of geographical 
variation, four different measures were calculated. The Extremal Quotient (EQ) is 
the ratio of the highest divided by the lowest rate. This is an intuitive measure 
which is often reported but it is affected by the number and size of the areas 
compared. To reduce the impact of outliers, the highest and lowest 10% were 
removed, and the ratio of the highest and lowest rates were once again calculated, 
resulting in the EQ90/10 (OECD, 2014). Thirdly, the Coefficient of Variation (CV) 
was calculated, which is the standard deviation divided by the mean. This is a 
relative measure of variability which is unitless and standardised and can thus be 
used to compare variability between differing measures. Finally, the Systematic 
Component of Variation (SCV) is a measure that was specifically developed to 
quantify geographical variation (McPherson et al., 1982). In contrast to the former 
three measures, the SCV adjusts for random variation and incorporates each area’s 
demographic composition. Furthermore, the SCV can give a suggestion whether 
the variation is higher than expected due to chance (OECD, 2014). For the rates 
based on hospitalisations and days of compulsory hospitalisation an adjusted for-
mula accounting for extra Poisson variation due to readmitted persons was em-
ployed (Cain & Diehr, 1992; Diehr et al., 1993). To calculate the SCV, indirect 
standardisation was used. In this procedure, the age and gender specific rates of 
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compulsory hospitalisation for the whole country were used to calculate expected 
counts. The SCV was used to compare the magnitude of geographical variation in 
compulsory hospitalisation to other health related procedures or services. Previous 
studies have considered SCV < 3 to be low variation; SCV between 3 and 5.4 
moderate variation; values between 5.4 and 10 to be high variation, and SCV > 
10 very high variation (Murphy et al., 2017). 

To answer the latter part of the first research question, concerning how the geo-
graphical variation changed over time, the four measures of geographical variation 
were calculated separately for each year. 

4.4.4 Correlation between Measures 

To explore how the different measures of compulsory hospitalisation correlated, 

the second research question, we used Spearman’s rank order coefficient (ρ). The 

rank order coefficient is a standardised measure ranging from -1 to 1 and quantifies 
the magnitude and direction of monotonic association between two variables. A 
value of zero indicates no association, while positive values means that a higher 
rank on one variable is associated with a higher rank on the other value. 

4.4.5 Predicting Future Ranked Levels 

To answer the third research question, how well could future levels of compulsory 
hospitalisation potentially be predicted, each CMHC area was ranked according 
to each compulsion measure for each year. Linear regression by Ordinary Least 
Squares was performed, using each area’s ranking the following year as a depend-
ent variable and the area’s rank the preceding year as predictor. The coefficient of 
determination, R2, was calculated to measure the amount of variance explained. 
Furthermore, the rank from 2014, as well as the area’s average from 2014 to 2017, 
were used to predict ranks in 2018. 
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4.5 Paper II: Municipal Services and Compulsory Hospitalisation 

The overarching aim of this paper was to estimate associations between compul-
sory hospitalisation and characteristics of municipal health services. The associa-
tions were explored retrospectively through the use of hierarchical modelling of 
panel data (Gelman & Hill, 2006). Specifically, random intercept Poisson models 
were used to account for clustering at different levels using annual observations 
from municipalities nested within CMHC catchment areas.  

4.5.1 Outcome Variables: Count Data 

Following findings from Paper I, both the number of compulsory hospitalised pa-
tients and the number of compulsory hospitalisations were used as outcomes. 
These were count variables, by definition, non-negative integers. Poisson regression 
was used to estimate expected differences in the log count, given a one-unit change 
in the individual variables of interest. To account for differences in population size, 
the log of the population aged 18-65 was used as an offset, which changed the 
outcomes to annual rates per population. Regression coefficients were exponenti-
ated and could be interpreted as rate ratios. 

4.5.2 Random Effects Within-Between Models 

Panel data contain observations from multiple units at several points in time, in 
this case annual observations at the municipal level. Consequently, the variation 
in the panel data stems from differences between municipalities as well as variation 
within each municipality over time. The Random Effects Within-Between ap-
proach is suited for differentiating these sources of variation (Bell et al., 2019). 
Originally developed by economist Yair Mundlak (1978), the model has gained 
traction in later years (Bell et al., 2018, 2019; Bell & Jones, 2015; Certo et al., 
2017; Curran & Bauer, 2011; Dieleman & Templin, 2014; Fairbrother, 2014; Gel-
man, 2006; Hamaker & Muthén, 2020; Howard, 2015; Neuhaus & Kalbfleisch, 1998; 
Neuhaus & McCulloch, 2006; Rohrer & Murayama, 2021; Schunck, 2013; Schunck 
& Perales, 2017). Each area’s average value during the study period was used for 
cross-sectional comparison, also described as the between-effect. Meanwhile, the 
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annual deviation from the area average was used to compare each area with itself 
at different time points, providing the within-effect. This latter estimate is very 
similar to the estimate found when using area fixed effects. The within-effect will 
not be biased by unmeasured variables at the municipality level and it is therefore 
particularly informative of how compulsory hospitalisation varies with changes in 
service characteristics. 

To account for clustering of municipality-years within municipalities, intercepts 
were allowed to vary for each municipality. Furthermore, municipalities were clus-
tered within CMHC catchment areas and, as observed in Paper I, there were dif-
ferences in the use of compulsory hospitalisation between CMHCs. To account for 
this second level of clustering in the statistical models the municipalities were 
modelled to be nested within CMHCs. Likelihood ratio tests of models with only 
municipality or CMHC as random intercept showed that the nested models per-
formed better. In contrast, models with a third level of nesting within a regional 
health authority did not perform better. 

4.5.3 Cross-sectional Models 

For two of the explanatory variables, Housing First and Early Intervention, data 
were only available for one year. Poisson regression with CMHC catchment area 
as fixed effect and area population as offset were used for these two variables. 

4.5.4 Control Variables 

To adjust for confounding variables, that could theoretically be expected to have 
an impact both on compulsory hospitalisation and the service characteristics in 
question, a set of control variables was added to the models. Firstly, the area’s age 
demographics, or composition, was modelled by the share of population aged 20-
39 and the share of population over 65 years. This was done to account for risk 
differences, since younger people have a higher risk of compulsory hospitalisation, 
while older people have a lower risk (see 4.4.1 Standardisation of Population Based 
Rates). Secondly, as SMI is one of the strongest predictors of compulsory hospi-
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talisation (Walker et al., 2019) and is a legal requirement for compulsion in Nor-
way, the prevalence of SMI was indirectly measured through the number of indi-
viduals with such a diagnosis who were in contact with specialist services during 
the year. SMI was defined as diagnoses F20-F31 in The International Classification 
of Diseases 10th revision (World Health Organization, 1992), which includes schiz-
ophrenia and other psychotic illnesses, manic episodes, and bipolar affective dis-
order. Third, to account for area deprivation level (Bindman et al., 2002; Emons 
et al., 2014; Keown et al., 2016; Weich et al., 2017), the share of inhabitants living 
in crowded dwelling (Braam et al., 2016) as well as unemployment rate were in-
cluded (Karasch et al., 2020).  

Finally, time fixed effects were added by creating dummy variables for each year 
to control for unobserved confounding that changes over time but is constant 
across units.  

4.5.5 Effect Sizes 

The estimates from the main analyses can be described as (incidence) rate ratios. 
Rate ratios are context specific, which means that they depend on the base rate 
of an outcome, in this case, compulsory hospitalisation. By relying on relative 
measures there is a danger of “risk relativism” or “base-rate fallacy”, which in-
volves overestimating the effect of an exposure (Stegenga, 2015).  

To improve interpretation and get a sense of the magnitude, conditional effects 
were calculated. A conditional effect describes the predicted change in probability 
of an outcome during a specific time-period, given incremental increases in the 
exposure of interest, holding other control variables constant. For Paper II, condi-
tional effect plots were made for the four continuous measures - total labour-years 
in municipal mental health; number of GPs; mental health nurses, and public 
housing - to predict how the number of compulsory hospitalisations is expected to 
change when these variables increase.13 

                                    
13 These were moved to the appendix during the review but can provide additional understanding 
of effect sizes. 
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Calculating predicted probabilities for generalised linear models is more compli-
cated than for models estimated by Ordinary Least Squares, since the effect sizes 
will depend on the value of the other independent variables. The within-effects 
were therefore calculated separately for municipalities with low, medium, and high 
average numbers of the treatment variable. The control variables were set to their 
average values. 

4.5.6 Variance Explained 

To answer the second research question about the amount of variance explained 
by the different groups of predictors, the marginal R2 suggested by Nakagawa and 
Schielzeth (2013) was estimated. This procedure accounts for variance in modelled 
variables, such as the between- and within-effects, but does not account for the 
random-intercept variance. 

4.6 Ethics Approvals 

The Norwegian Health Research Act (Lov Om Medisinsk Og Helsefaglig Forskning 
(Helseforskningsloven), 2009) regulates research that aims to provide new 
knowledge about health and disease. The Regional Ethics Committee of South-
Eastern Norway considered the research project that this dissertation is part of to 
fall outside their remit [Reference number 2018/795 REK sør-øst B]. Nevertheless, 
they considered the project to be of considerable societal interest and the registry 
data relevant for answering the research questions. Therefore, they gave dispensa-
tion from the duty of confidentiality so that we could obtain data from the NPR 
without individual consent from each patient 

Following a detailed Data Protection Impact Assessment (DPIA), the data pro-
tection official at Akershus University Hospital, the project owner, recommended 
that the project be implemented [reference number 2018-090] as the efforts to 
reduce the possibility of reverse identification, and the procedures for handling the 
data, were deemed satisfactory. Disadvantages for individual patients were consid-
ered small, while the considerations of welfare and integrity were handled. In the 
case of the data used in this dissertation, the personal identification number was 
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encrypted and the key remains within the Norwegian Patient Registry, so the data 
are considered indirectly identifiable. All data were stored at the hospital’s domain 
within the University of Oslo’s services for sensitive data (TSD), which ensured 
password protected secure storage of the data. 

4.7 Reflexivity 

My interpretations of findings can be coloured by both conscious and unconscious 
values and acknowledging the preconceptions I bring to the research can improve 
transparency. While the first two papers are based on data of a quantitative na-
ture, normative evaluations are integral to the ethics paper. The methodological 
choices in Paper I and II were likely influenced by my background within the 
discipline of political science. Researchers with a different academic background 
might have adopted alternative strategies for answering the research questions or 
emphasised other findings. 

My background in the field of practice and experience with challenging situations 
in acute mental health care are likely to impact my preconceptions about possible 
harms and benefits from compulsory hospitalisation. When facing suggestions that 
compulsion in mental health care should be eradicated (Ending Coercion in Mental 
Health: The Need for a Human Rights-Based Approach, 2019; Zinkler & von Peter, 
2019), I become hesitant. Based on sixteen years of experience in working as an 
untrained health worker in acute mental health care, this suggestion appears un-
realistic to me, because I believe that some use of compulsion is unavoidable to 
prevent serious harm. However, these experiences were all gathered within a sys-
tem that, to some extent, relies on coercion. It can therefore be difficult for me to 
envision a service system that is entirely based on voluntary participation, where 
the purported need for compulsory hospitalisation may decline or disappear en-
tirely. Although I do admit that such systems appear utopian to me, I cannot rule 
out the possibility that this conception is the result of conditioning from working 
within a coercive system for many years. Furthermore, a limitation of my clinical 
experience is that I most often did not get to meet the patients after they were 
discharged and so I know little of their long-term outcomes.  
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Meanwhile, the project within which this dissertation is written has the name 
ReCoN – Reducing Coercion in Norway, where the explicit aim for which the 
project is funded is to contribute knowledge on ways to reduce the use of compul-
sory hospitalisation. Consequently, the normative idea that we ought to reduce 
the use of compulsion, supported by the Norwegian Health Directorate, has, ex-
plicitly or implicitly, been central to this entire endeavour. 

Both these elements are likely to have impacted the ethical considerations I have 
made and they can be traced in the choice of wording in the dissertation, as well 
as in the articles that form its basis. I have strived towards ideals of impartiality, 
but I believe that some of our values and limiting perspectives are nevertheless 
inescapable and that transparently stating them can aid the reader in evaluating 
the tenability of my arguments and conclusions. My experiences and attitudes 
probably had limited impact on data collection but they may have impacted on 
how I have interpreted results and the ethical analysis. 

I am in full accordance with the regulations from health authorities that we should 
strive for appropriate and reduced use of compulsion. As I interpret it, this aim 
implies that current compulsion levels are, on average, too high in Norway. My 
own experience, which is supported by research, is that the use of compulsion can 
be reduced without reducing the quality of health care.  

While working on this dissertation, I have reflected on my views on compulsion 
and revised them considering my new understanding. I have tried to bear in mind 
how my experiences might influence interpretations during the research process. 
To limit the impact of my preconceptions, I have had ongoing discussions with my 
supervisors and co-authors, as well as my colleagues at the Centre for Medical 
Ethics. Furthermore, I have had continuing discussions about my work and inter-
pretations with colleagues and co-authors, including a fellow researcher with lived 
experience of compulsion who is part of the ReCoN project and co-author on 
Paper II.
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5 Summary of Results 

This chapter contains a summary of the results from the three papers included in 
the dissertation. The table and figures are reproduced from each paper, but some 
of the captions are updated to better convey the “take-home message”. 

5.1 Paper I  

In this paper we quantified the extent of geographical variation in compulsory 
hospitalisation in Norway 2014-2018. Compulsory hospitalisation was measured in 
five different ways, with four different measures of geographical variation, the re-
sults of which can be seen in Table 2. The CMHC catchment area with the highest 
average level of compulsory hospitalisations had 5.6 times higher rate per popula-
tion than the area with the lowest level. The area that on average admitted most 
people involuntarily had 3.2 times higher rate than the lowest ranked area, while 
eight times more days of compulsory hospitalisation was seen in the highest com-
pared to the lowest ranked area.  

Figure 2 shows how the geographical variation appears differently depending on 
choice of measure. Outliers can be seen for the hospitalisation rate in Northern 
Norway, while the most days of compulsory hospitalisation were seen in several 
CMHCs in Western Norway. Central Norway was below the national average for 
all measures.  

Table 2: Variation in the level of compulsory hospitalisation among 74 CMHC areas in Norway 2014-
2018. 

  EQ EQ90/10 CV SCV 
Rates Hospitalisations 5.6 2.4 35 10.9* 

per 100 000 Inpatients 3.2 2.0 26 5.1 
person per year LoS 8.0 2.9 40 16.5* 

 Median 8.4 2.6 40 - 
 Average 4.9 2.9 36 - 
Extremal Quotient (EQ) = max / min. EQ90/10 = 90th decile/10th decile. Coefficient of Variation 
(CV) = standard deviation/mean x 100. Systematic Component of Variation (SCV) x 100. 
* SCV adjusted for multiple admissions. 



Chapter 5: Summary of Results 
 

56 
 

  

 

Figure 3 shows annual measures of geographical variation and how the extent of 
variation differed during the study period. Rates based on inpatient counts con-
sistently displayed the least variation, and the EQ ranged from 3.3 to 5.9. The 
annual EQ for the compulsory hospitalisation rates ranged from 5.2 to 10.8, while 
the compulsory LoS-rate ranged from 6.1 to 12.9. There was a slight reduction in 
geographical variation during the study period, particularly for the hospitalisation 
rate. 

The second research question concerned correlations between the different 
measures of compulsory hospitalisation. Results of the correlation analyses can be 
seen in Figure 4.  

Figure 2: Measures of compulsory hospitalisation show different patterns of variation across health 
regions. Scatter points represent the average value for each CMHC in Norway 2014–2018, with point 
size reflecting population. Triangles show health region average with 95% confidence intervals. X-axes 
include minimum, maximum, and national average, which can also be seen in the vertical line. Map 
of Norway shows boundaries for Regional Health Authorities. CMHC: Community Mental Health 
Centre. 
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Figure 3: Annual measures of geographical variation in levels of compulsory hospitalisation among 74 
CMHC areas in Norway 2014–2018. Extremal quotient (EQ) = max / min. EQ90/10 = 90th decile / 
10th decile. Coefficient of Variation = standard deviation / mean × 100. SCV = Systematic Compo-
nent of Variation × 100.  

 

There was a very strong tendency for areas that were ranked higher on the patient 

rate to be ranked higher on the compulsory hospitalisation rate (ρ = 0.88), as well 

as the compulsory LoS-rate (ρ = 0.78). Areas that had more frequent compulsory 

hospitalisations tended to have shorter duration, as measured by median number 

of days of compulsory hospitalisation (ρ = - 0.37). 

The final research question involved predicting ranks of compulsory hospitalisa-
tion. Figure 5 shows explained variance from linear regression of ranked measures. 
Levels of compulsory hospitalisation showed great stability from one year to the 
next. Rates based on hospitalisations were consistently most successful in predict-
ing future ranked levels and could alone account for 68-81% of the ranked variation 
the following year 
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Figure 4: Inpatient rates correlate strongly with hospitalisation rates. Correlation plot shows measures 
of the level of compulsory mental health care in Norway 2014–2018. Upper half: heatmap with 
Spearman's rho. ***p < 0.001; **p < 0.01; *p < 0.05. Lower half: bivariate scatter plot. Diagonal: 
univariate distribution. 

 

Figure 5: Ranked levels of compulsory hospitalisation can be predicted from previous years’ ranks. 
The left section of the figure shows explained variance in ranked levels of compulsory hospitalisation 
as predicted from the previous year's levels. The right section shows explained variance for 2018 
predicted by levels from 2014 and from the average levels during 2014–2017. 
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5.2 Paper II 

In this paper we investigated relationships between the organisation and dimen-
sioning of primary health care and the use of compulsory hospitalisation. Figure 
6 shows results from eight models. Higher levels of staffing in municipal mental 
health services, general practitioners, and mental health nurses, were all associated 
with lower levels of compulsory hospitalisation within each area, as measured by 
both individuals and events, while accounting for control variables. Similarly, in-
creased availability of public housing was related to lower levels of compulsory 
hospitalisation. Slightly higher levels of compulsory hospitalisation were associated 
with the inclusion of recovery perspectives.  

Meanwhile, within-area changes in Supported Employment, cooperation between 
service levels, and inclusion of user perspectives showed no discernible effect on 
compulsory hospitalisation.  

 

 

Figure 6: Between- and within-area associations of municipal mental health service and compulsory 
hospitalisation in Norway, 2015–2018. ▴ patients; ● hospitalisations. Rate ratios with 95% Wald 
confidence intervals. Adjusted for area demographics, deprivation, and prevalence of SMI. 
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The between-area comparisons showed that areas that on average had more GPs, 
mental health nurses, public housing, or good cooperation between service levels, 
also had lower levels of compulsory hospitalisation compared to other areas. Sup-
ported Employment and the systematic inclusion of service users’ experiences were 
more often found in areas with higher average levels of compulsory hospitalisation. 

For the within-area comparison of GPs the rate ratio was 0.68 [95%CI = 0.56 - 
0.82]. This indicates that the risk of compulsory hospitalisation in an area is 32% 
[95%CI = 44% - 18%] lower for each one increase of GPs per 1 000 inhabitants. 
Figure 7 shows a modified excerpt of the conditional effect plot found in the ap-
pendix to Paper II. The left section of Figure 7 shows the within-area effect of 
change in GPs on compulsory hospitalisation. This is the expected change in com-
pulsory hospitalisations and compulsory hospitalised patients within an area, as-
sociated with deviations from that area’s average number of GPs per 1 000.  

 

Figure 7: More GPs predicts fewer compulsory hospitalisations. The conditional effect plots show 
predicted average change in the number of compulsory hospitalisations and inpatients per 10 000 
inhabitants within and between municipalities in Norway 2015-2018. Y-axis shows predicted numbers, 
keeping control variables at their mean. Areas in the first quartile were categorised as low, areas 
between the first and third quartile were considered medium, while areas above the third quartile were 
categorised as high. 
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In areas with a high average level of GPs, the predicted number of compulsory 
hospitalisations is roughly 14.5 per 10 000 as marked by the orange tick. If the 
number of GPs in those areas is reduced by 0.5 per 1 000, the predicted number 
of compulsory hospitalisations would be roughly 17.5 per 10 000. If the number of 
GPs increased by 0.5 per 1 000, the predicted number would be less than 12. The 
rug plot, which are the marks above the x-axis, shows the distribution of deviations 
from the area averages. Most deviations fall between -0.5 and 0.5, while the ex-
treme values approach, but do not reach, 1.  

The plot in the right section of Figure 7 shows the predicted level of compulsory 
hospitalisation when comparing areas cross-sectionally and shows how areas that 
have more GPs per population on average use less compulsory hospitalisation.  

The rug plot on the right side shows the distribution of municipality averages, 
which ranges from 0.2 to 3.4 GPs per 1 000, with most averages falling somewhere 
between 0.7 and 2. 

The cross-sectional analysis showed that the risk of compulsory hospitalisation 
was 19% higher [95%CI = 1.06 - 1.34] in municipalities with Early Intervention 
initiatives compared to municipalities in the same CMHC catchment area without 
such initiatives, controlling for area deprivation, age composition and SMI. Simi-
larly, municipalities with Housing First initiatives had more compulsorily hospi-
talised patients compared to areas in the same catchment area without a Housing 
First policy (IRR = 1.14, 95%CI = 1.00 - 1.30). 

In answer to the second research question concerning explained variance, the mu-
nicipal health service characteristics could in combination account for 5% of the 
variation in compulsorily hospitalised patients, and 6% of the variation in com-
pulsory hospitalisations. The areas’ rates of patients with SMI that were in contact 
with specialist services could alone account for 29-33% of the variation. By com-
bining all service characteristics and control variables, which included the areas’ 
age distribution, deprivation, and SMI-rate, the models were able to account for 
39-40% of the variation, as seen in Figure 8. 
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Figure 8: Most variation is explained by prevalence of SMI. Plot shows amount of total variance 
explained by groups of explanatory variables.▴ patients; ● hospitalisations. 
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5.3 Paper III 

Geographical variation in compulsory hospitalisation that is unaccounted for by 
factors considered to be warranted presents us with ethical challenges. The pur-
pose of Paper III was to perform a normative ethical analysis of this topic.  

Since compulsory hospitalisation occurs without the consent of the patient, geo-
graphical variation appears to conflict with the principle of respect for autonomy. 
However, autonomy requires three necessary conditions that are not always pre-
sent among persons with SMI: intentionality, understanding, and voluntariness. In 
the cases where one or more of these capacities is not present, resulting geograph-
ical variation will not necessarily conflict with the principle of respect for auton-
omy as defined within this framework of four principles of health care ethics (Beau-
champ & Childress, 2019). 

Compulsory hospitalisation is often justified on the assumption that it benefits 
the patients – that they are in a better place because of the intervention than if 
it had not occurred. The evidence for beneficial outcomes is limited and it is un-
clear which patients are more likely to benefit. Simultaneously, there is considera-
ble evidence of patients who have experienced harm resulting from compulsory 
hospitalisation. We argue that geographical variations, resulting from overuse or 
underuse of compulsory hospitalisation, can violate the principles of both benefi-
cence and non-maleficence.  

Geographical variations in compulsory hospitalisation that result from differences 
in physician-opinion, interpretation of legal or diagnostic criteria, or local experi-
ence-based practice, are likely to conflict with the principle of justice, which states 
that like cases should be treated like. 

Reflections on which level of compulsory hospitalisation could be right or appro-
priate suggested that the optimal level of compulsory hospitalisation would never 
be higher than that which is minimally necessary within a mental health service 
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system with adequate, less restrictive forms of care available. Consequently, sup-
ply-driven variation, which results from a lack of less restrictive interventions, is 
ethically challenging. 

In conclusion to Paper III, we urge further research on the outcomes of compulsory 
hospitalisation, as well as increased standardisation of evaluations of competency 
to consent, diagnosing, and criteria for compulsory hospitalisation. Geographical 
variations in compulsory hospitalisation can be expected as long there is disagree-
ment on what constitutes “right care” for the affected patient groups.
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6 Discussion 

In this section I begin by discussing aspects that are primarily related to methods 
before I move on to discuss the findings. Since the results are not independent of 
methodological choices some overlap between these two sub-sections should be 
expected. 

6.1 Discussion of Methodological Approach 

Countless major and minor decisions have been made while working on this dis-
sertation. Openness regarding such decisions will increase transparency and im-
prove the readers’ prospect of evaluating the validity of the arguments presented. 
This section therefore contains reflections on some of the more influential choices 
I made during the process. 

It is my overall contention that the materials and methods were well-suited to 
answer the research questions. As pointed out in Paper I, the existence of a na-
tional population-based registry such as the NPR, which provides individual level 
data, is a requirement for performing such extensive analyses of geographical var-
iation in compulsory hospitalisation within one country.  

6.1.1 Legal Status 

The Norwegian Mental Health Care Act (Mental Health Care Act, 1999) makes a 
distinction between compulsory hospitalisation (§3.3) and compulsory observation 
(§3.2). The latter is intended to ascertain whether the criteria for §3.3 are present. 
It seems likely that patients who are admitted for observation but who are not 
converted to §3.3 constitute a somewhat different patient group than those who 
are admitted according to §3.3. By including these episodes in the counts, the 
measures of median and average number of days of compulsion were lowered, while 
all the rates increased. It could be relevant to analyse patients admitted according 
to different sections separately, but we decided that separate analyses would be-
come too detailed and that episodes of compulsory observation also constitute 
formal compulsion. 
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6.1.2 Unit of Analysis 

The research project which this dissertation is part of has a special focus on the 
role of municipal health services. The original plan for Paper I was to describe the 
extent of geographical variation between Norwegian municipalities but it became 
apparent that this unit of analysis was too small. Fifteen municipalities had less 
than 500 inhabitants aged 18-65, and 81 municipalities had less than 1 000. In 143 
municipalities, no inhabitants were compulsorily hospitalised during one or more 
years of the study. Consequently, the use of the EQ to measure geographical var-
iation would not be possible since dividing by zero is undefined. Furthermore, the 
rates would be unstable due to low incidence, which means that even small changes 
occurring randomly could have a considerable impact on measurements. As a re-
sult, we decided to refocus on catchment areas of CMHCs for Paper I. 

For Paper II, the emphasis was on different characteristics of municipal mental 
health services, and it was therefore natural to use municipalities as a unit of 
analysis.14 Additionally, the Poisson mixed models were well suited for handling 
such count data of rare events. 

6.1.3 Analyses Based on Residency 

Analyses were based on residency prior to each hospitalisation rather than where 
patients were treated. This reduced the impact of supply-side factors, such as the 
availability of hospital beds. Patients who moved and were compulsorily re-hospi-
talised the same year were counted in both areas. 

One possible source of bias concerning the population rates are students. They are 
not obliged to report to the authorities if they move for the purpose of study. As 
a result, students who moved but did not report it would be wrongly allocated to 
their home municipality in our counts. This could introduce systematic bias, 
whereby municipalities with universities or colleges are estimated to have lower 
levels of compulsory hospitalisation since some of their residents will be reported 

                                    
14 Since we had access to data spanning several years, the unit of analysis can more precisely be 
termed municipality-years. 
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as living elsewhere. The number of students in Norway increased from roughly 
255 000 to 280 000 during the study period (Statistics Norway, 2022a), and 
roughly 35% of the population aged 19-24 were students of higher education (Sta-
tistics Norway, 2022c). Less than 10% of students in Norway lived with their par-
ents during 2016-2018 (Hauschildt et al., 2018), which suggests that this can make 
up a sizeable group. However, not all of them leave their home municipality to 
study and some do report moving. Twenty municipalities had increased population 
counts when based on actual residency in 2012 (Statistics Norway, 2012). The 
difference was less than 2% for more than 300 municipalities, while the difference 
was less than 4% for all municipalities. It is challenging to quantify the precise 
extent of this bias for our analyses. One possible sensitivity analysis could have 
been to assess the share of compulsory hospitalisations of patients who are not 
registered within each hospital’s catchment area and compare the figures with 
similarly sized areas without institutions for higher education.  

One technical reason for the high rates of compulsory hospitalisation observed in 
some CMHC areas in Northern Norway could be related to differences in how 
admissions during outpatient commitment were registered. Some areas apparently 
registered all such admissions as new episodes of compulsory hospitalisation, in-
cluding admissions initiated by the patients.15 Differences in reporting might there-
fore form part of the explanation for the reduced levels of compulsory hospitalisa-
tion seen in Northern Norway and might bias all outcomes in Paper I, though to 
a lesser extent the average measures and those based on inpatients. 

6.1.4 Comparing Variations 

In Paper I we commented briefly on the magnitude of geographical variation in 
compulsory hospitalisation compared to other health services, and we described 
the variation as high. There are however a variety of challenges when comparing 
measures of variation from different studies and countries (Diehr et al., 1990; Ibá-
ñez et al., 2009; OECD, 2014, p. 76), such as unequal size of catchment areas, 
length of study period, and usage rate, that impact how large the geographical 

                                    
15 According to personal communication with Professor Anne Høye at the University of Tromsø. 
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variation appears. With larger areas, variations appear smaller since the area’s 
rates will be nearer to the country average. Longer study periods will be less 
impacted by random fluctuations due to natural variation, which will decrease the 
extent of geographical variation. Conversely, if more areas are compared, they are 
more likely to include outliers, which will particularly impact the EQ but also the 
Coefficient of Variation, so resulting geographical variation will appear larger. As 
the name implies, the EQ relies on extreme values. This can exaggerate differences 
since the rates from all other areas fall somewhere within these extremes. For the 
reasons stated above, considerable care should be taken when comparing the ex-
tent of geographical variation between countries and procedures as factors other 
than practice variation are also likely to impact the figures.  

The SCV has been shown to have good statistical properties and is robust to 
underlying differences in usage rates (Ibáñez et al., 2009). This measure is there-
fore better suited for comparisons between studies than the EQ. Unfortunately, 
this metric has, to my knowledge, not yet been reported in any other studies on 
geographical variation in compulsory hospitalisation. 

6.1.5 Causality 

In connection with Paper II we would ideally have liked to uncover the underlying 
causes of higher and lower levels of compulsory hospitalisation in an area to pro-
vide credible suggestions to policy developers on how to reduce rates in high-use 
areas. Some assume that causality cannot be investigated through observational 
data given the lack of proper randomisation in naturally occurring data, the usual 
caveats concerning selection bias, and omitted variables bias. During recent dec-
ades, however, statistical methods have been developed that allow causal inference 
from real world data, given a set of assumptions about counterfactuals and poten-
tial outcomes (Huntington-Klein, 2021; Morgan & Winship, 2015; Pearl, 2009). In 
theory, such methods could fruitfully have been applied to data similar to that we 
had access to for Paper II. The main reasons why we did not pursue such ap-
proaches further was, firstly, the initial uncertainty regarding directions of associ-
ations; secondly, the relatively large number of variables we wanted to investigate, 



Chapter 6 
 

69 
 

and thirdly, that we did not have access to a sufficiently wide set of relevant control 
variables, which made us all favour an exploratory approach. 

Nevertheless, the progress made within epidemiology, econometrics and statistics 
on these topics still informed our choice of modelling strategy. Directed acyclic 
graphs (DAGs) (Textor et al., 2016) can be understood as causal maps that for-
malise our expectations in structural equations (Rohlfing & Zuber, 2019). Figure 
9 is an example of a DAG created for Paper II. Such visual models of the data-
generating process can aid in choice of control variables by limiting the risk of 
including colliders or mediators.  

Colliders are variables that are caused both by the exposure, which is the inde-
pendent variable under study, and the outcome. Conditioning on a collider is 
known to introduce bias (Pearl, 2009). Mediators are variables that are on the 
causal path from the exposure to the outcome, and conditioning on them creates 
overcontrol bias. Colliders and mediators are known as bad controls (Cinelli et al., 
2020).  

 

 

Figure 9: Directed acyclic graphs visualise causal assumptions.  
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In contrast, the variables we want to control for are the confounders – variables 
that are assumed to impact both the exposure and the outcome. In Paper II we 
assumed that all included control variables were confounders and not colliders or 
mediators.  

Panel data contains variation within areas over time and variation between each 
area. The Random Effects Within-Between approach allowed us to differentiate 
the sources of variation by using each area’s average value to estimate the between-
effect. Meanwhile, the deviation from each area’s average was used to estimate the 
within-effect. The latter estimates are very similar to what we get when using unit 
specific fixed effects.16 As noted, these within-effects are by construction not biased 
by time-invariant unmeasured confounding, and they are therefore occasionally 
given a causal interpretation (Antonakis et al., 2010). However, the within-effects 
are still susceptible to time-varying confounding (Bell et al., 2019). For the above-
mentioned reasons, I have tended to avoid the use of wording that indicates cau-
sality regarding the findings from Paper II. The term effect is used on occasion, in 
line with conventional terminology, but does not imply causality. The within-area 
coefficients can more safely be interpreted as the expected differences in levels of 
compulsory hospitalisation within each area, given a one-unit change in each ex-
posure. 

6.1.6 Models without Control Variables 

Concerning model selection for Paper II, all predictors and relevant covariates 
were selected based on previous findings or theoretical expectations. Our approach 
was exploratory and we had no explicitly stated hypotheses concerning the direc-
tion or magnitude of associations, since the demeaning of time-varying predictors 

                                    

16 The within-area coefficients are identical to those obtained using area fixed effects in the case of linear 
regression by Ordinary Least Squares, while for generalised linear mixed models they are usually similar 
but not identical (Schunck & Perales, 2017). 
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into within- and between effects had, to our knowledge, not previously been done 
within this research field. 

Estimated treatment effects are sometimes strengthened by including control var-
iables, known as suppression effects (Lenz & Sahn, 2021). Findings that rely on 
suppression effects to reach “statistical significance” are not robust to alternative 
model specifications and might be statistical artefacts. With the intention of being 
transparent about possible suppression effects we reported hierarchical models 
without control variables in the appendix to Paper II.  

The between-effect of public housing on compulsorily hospitalised patients 
switched sign and increased strength when controls were included, which could be 
due to suppression effects. Similarly, the estimated within-effect of recovery per-
spectives on compulsory hospitalisation increased slightly. 

6.1.7 Robustness and Potential Bias 

To avoid undue impact of unstable rates in Paper I, we performed robustness tests 
by repeating all analyses for areas with more than 35 000 inhabitants (N= 35–40). 
These are reported in Appendix A1 and A2.  

As part of the robustness testing for Paper II, separate models based on the Pois-
son estimator, using municipality and year fixed effect, were estimated and re-
ported in the appendix. The results were very similar to the within-area associa-
tions reported in the main text, with some differences in standard errors. This 
strengthens the credibility of the main results. 

One possible source of bias, which we did not fully account for, was spatial de-
pendence, since neighbouring regions tend to have more similar rates in epidemi-
ological studies (Lash et al., 2020). Such dependence could theoretically have been 
accounted for through Bayesian hierarchical modelling. While confounding by lo-
cation might impact the between-effects, this will not impact the within-effects, 
since these, as noted, are unbiased by unmeasured time-invariant confounding. 
Furthermore, the nesting of municipalities in CMHC catchment areas can be ex-
pected to cover parts of such dependence. 
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Another challenge with some of the indicators is that they might both contribute 
to prevent deterioration and subsequent compulsory hospitalisation, while at the 
same time partly resulting from the local needs for services. This phenomenon can 
be described as simultaneity and it might bias some of the estimates. In theory, 
simultaneity could be remedied by including temporal lags of independent varia-
bles, however there are a range of potential problems associated with these meth-
ods as well (Leszczensky & Wolbring, 2019), and it is not evident how these prob-
lems are related to the within-between framework. 

The models estimated in Paper II assumed that the within-effects were the same 
in all municipalities. If this assumption does not hold it could result in anti-con-
servative standard errors. Such heterogeneity could have been modelled by includ-
ing random slopes which would allow the within-effects to vary between munici-
palities (Bell et al., 2019). Given the exploratory approach and the large number 
of variables we wanted to investigate, we favoured more parsimonious modelling 
by not including random slopes (Matuschek et al., 2017).  

The panel analysis in Paper II was based on aggregated measures, and such eco-
logical analyses are by some considered “incomplete” designs (Lash et al., 2020, p. 
755). The topic under study in this paper was however ecological effects, rather 
than individual-level characteristics, since we attempted to understand differences 
in rates between populations. It is still worth emphasising that the estimated as-
sociations apply to the area level and not to the individual level. 

6.1.8 From Is to Ought17 

For Paper III, we decided to use the four principles framework of biomedical ethics 
developed by Beauchamp and Childress, because it is the most widely used frame-
work within medical ethics. We attempted to avoid delving into the ethics of com-
pulsory hospitalisation in itself and to focus on ethical challenges concerning the 
geographical variations of such hospitalisations. It can be argued that this was 

                                    
17 Some of these reflections were inspired by an unpublished manuscript on the ethics of geo-
graphical variation in health services, which was written and graciously shared with me by Bjørn 
Morten Hofmann at the Centre for Medical Ethics at the University of Oslo. 
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only partially successful as discussion of the ethics of compulsory care appeared 
almost unavoidable in some sections. However, it was crucial to stick to the ethical 
aspects of geographical variation, to delimit the paper from the vast and vivid 
debates on the ethics of coercion. 

In this paper we considered the possible existence of a “right level” of compulsory 
hospitalisation. We made some qualitative statements about such a level that lim-
ited the theoretical range wherein the level exists. We qualified that the “right 
level” would never be higher than necessary. Secondly, what appears to be neces-
sary is contingent on available alternatives. A normative leap was then made to 
claim that compulsory hospitalisations resulting from a lack of less restrictive al-
ternatives ought not to be considered truly necessary. Consequently, they would 
not define “right care” and they would not be ethically justified. 

It can be argued that the description of geographical variation is not a sufficient 
foundation to prescribe a “right level”. In Paper III we provided some reasons for 
why this is so, for instance we cannot know in which situations compulsory hospi-
talisation is truly necessary. Nevertheless, in both Paper III and the dissertation I 
make several normative statements related to practices I have found problematic, 
as well as suggestions on how these can be dealt with. Where relevant, such nor-
mative claims were performed with reference to the infringement of one or more 
ethical principles. 

Ethical analysis can help inform right care by elucidating how ethical principles 
can be challenged by geographical variations in compulsory hospitalisation. Un-
derstanding the reasons why geographical variation can be ethically challenging 
might contribute to reduce its extent. 

6.1.9 Considerations of Research Ethics18 

Patient registries are treasured sources of information for health service research-
ers. They may provide answers to questions that for ethical, monetary, or practical 

                                    
18 This section draws on a presentation held by Jan Helge Solbakk and Heidi Beate Bentzen at 
the Centre for Medical Ethics at the University of Oslo.  
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reasons, would likely go unanswered without their existence, such as describing 
the geographical variation in compulsory hospitalisation within an entire popula-
tion. By using registry data, it is possible to perform research on practices or 
patient groups that could otherwise be difficult to access. 

There is a tension between the epistemological and the ethical ethos in the use of 
registry data. On the one hand, we have the possibility of developing knowledge 
that, over time, can contribute to reduce coercion in mental health care as well as 
unwarranted variation. This can be tied to ethical principles like justice and non-
maleficence, as well as dignity, vulnerability, and solidarity. On the other hand, 
information on health status, such as diagnoses and status of hospitalisations, is 
highly personal, but none involved have given their explicit consent to partake in 
the research. This is particularly related to the principle of respect for autonomy. 

Through the weighting of ethical principles, it can be argued that the potential 
benefits of describing and understanding differences in the use of compulsory hos-
pitalisation ought to be accorded more weight than the marginal loss of autonomy 
that research on anonymised health data involves for individuals who have not 
provided explicit consent. In Paper III we argue that geographical variation in 
compulsory hospitalisation conflicts with several principles of health care ethics. 
Contributing to the awareness and reduction of the extent of geographical varia-
tion would therefore be desirable. 

One of the strengths of registry-based research is that the information is gathered 
without any specific involvement of research participants (Thygesen & Ersbøll, 
2014). There is thus no possibility of harm to research participants involved in the 
data gathering procedure. There is, however, potential for harm if study partici-
pants are identified (Ludvigsson et al., 2015). Such identification would be a breach 
of confidentiality and a violation of the law, and it has been argued that this 
potential problem is related to the existence of the registries in the first place 
rather than their use for research (Olsen, 2011). As noted in 4.6 Ethics Approvals, 
the registry data were anonymised and stored in secure servers. Still, the possibil-
ity remains that vulnerable groups can be unfairly stigmatised because of the 
research, as well as other possible unforeseen consequences. 
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According to the Helsinki declaration on research ethics (Declaration of Helsinki 
– Ethical Principles for Medical Research Involving Human Subjects, 2013), in 
situations where it is impossible or impractical to obtain consent, research can be 
performed following the consideration and approval of a research ethics committee. 
According to the Council for International Organizations of Medical Sciences 
(2017), a research ethics committee may approve a waiver of informed consent to 
research if: the research would not be feasible or practical to carry out without 
the approval; the research has important social value, and the research does not 
pose more than minimal risk to participants. 

6.1.10 Lessons Learned 

Regrettably, there is an erroneous claim in the discussion of Paper I, where we 
state that “measures based on inpatient counts never display more variation than 
measures based on hospitalisation counts when applied to the same dataset” (Hof-
stad, Rugkåsa, Ose, Nyttingnes, & Husum, 2021, p. 7). I have later come to find, 
in existing data material and subsequent simulations, that this is wrong as inpa-
tient rates can indeed show more variation than hospitalisation counts. Prior to 
submission, I performed simulations and consulted with a statistician on the topic. 
However, I evidently did not thoroughly consider all the eventualities and with 
hindsight my process was not rigorous enough, so I take full responsibility for this 
honest mistake. I have notified the editor of the journal who has agreed to publish 
a corrigendum. 

Something positive to be gained from this experience is the hard-earned lessons 
that confirmation bias can muddle one’s thinking and result in misunderstandings, 
and that categorical claims are susceptible to falsification. 

  



Chapter 6: Discussion 
 

76 
 

6.2 Discussion of Results 

In conjunction, the three papers that form the basis of this dissertation show us 
that there were considerable geographical variations in compulsory hospitalisation 
between catchment areas to Norwegian Community Mental Health Centres 2014-
2018; that the variations can partly be attributed to differences in organisation 
and dimensioning of municipal health services, and that such variations challenge 
several ethical principles. 

These contributions add new dimensions to the existing literature in multiple 
ways. By employing a wide range of measures, Paper I extensively describes the 
geographical variation in compulsory hospitalisation in Norway 2014-2018. It goes 
beyond mere description by showing how the extent and magnitude of variation 
can depend on choice of measure. To date, this is the most comprehensive descrip-
tion of geographical variation in compulsory hospitalisation within one country 
that is published, spanning an entire population over five years and using a range 
of measures based on counts of events, individuals, and days of compulsory hospi-
talisation. The paper was published in a methods-oriented journal and the results 
highlight the impact of choice of measures, as well as the importance of precision 
in wording and terms when reporting variations in compulsory hospitalisation. 

Paper II was the first to analyse data on compulsory hospitalisation from the NPR 
in combination with data on municipal mental health services. Furthermore, this 
paper was the first study to use Random Effects Within-Between models of panel 
data in the context of compulsory hospitalisation. In contrast to many studies on 
compulsory hospitalisation that focus on characteristics of the admitted patients, 
this paper concentrates on the context within which the “need” for compulsory 
hospitalisations develops, or not. There is good reason to believe that changes in 
organisation and dimensioning of primary health services can impact levels of 
compulsory hospitalisation. The findings in this paper support this narrative. 

Paper III is, as far as I have found, the first to present an analysis of ethical 
challenges which result from geographical variations in compulsory hospitalisation. 
The analysis builds upon the previous two papers by acknowledging the existence 
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of geographical variation and asserting that the variation can partly be tied to the 
organisation of primary health services. In Paper III we urge more research on the 
outcomes of compulsory hospitalisation and that service providers ought to engage 
in practices that promote voluntariness and facilitate less restrictive forms of care 
that service users would like to receive. This might help prevent patients from 
deteriorating to an extent where they meet the criteria for compulsory hospitali-
sation and thereby contribute to reducing unwarranted geographical variation. 

In the following sections, aspects from each separate paper are elaborated and 
discussed with reference to previous research before topics that are relevant to the 
dissertation as a whole are considered.  

6.2.1 Paper I: Magnitude of Geographical Variation 

We classified the geographical variation in compulsory hospitalisation as high or 
very high, depending on choice of measure, based on comparisons with variation 
in other medical procedures within OECD-countries (OECD, 2014). The variation 
appeared particularly large when considering rates based on events and duration. 
Similar conclusions can be drawn by comparing the annual SCVs seen in Figure 
3 with the benchmarks reported in 4.4.3 Measures of Geographical Variation. 
Notwithstanding the challenges of comparing EQs from different sources, as in 
Table 1, which displayed measures of geographical variation from fourteen differ-
ent countries, the Norwegian results would be situated somewhere within the up-
per half of the table for both inpatient and hospitalisation rates.  

We interpreted the annual measures of geographical variation as primarily indi-
cating stability, although there was a slight reduction over time. The reduction 
was most clear from 2014 to 2015 for most measures, which might partly be due 
to the exclusion of Central Norway in 2014. The hospitalisation rate showed the 
most consistent reduction. This could be due to the change in legislation in 2017, 
which increased attention on admission procedures by requiring evaluations of 
capacity for consent. If admission procedures are more rigorously followed, patients 
can be expected to be treated more similarly from area to area, thereby reducing 
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geographical variation. Compulsory hospitalisation rates initially declined follow-
ing the legislative change but appear to be rising again after the study period 
(Bremnes & Skui, 2020). 

Although we observed relatively large geographical variations, it can be argued 
that this variation appears less dramatic when considering absolute numbers. 
Comparing the population adjusted rates of individuals hospitalised compulsorily, 
the largest difference between CMHC areas was observed in 2018, with 42 versus 
250 persons per 100 000. This is equivalent to saying that 0.04% vs 0.25% of the 
population aged 18 to 65 was hospitalised compulsorily at least one time that year. 
Such quantification might appear less dramatic than saying that six times more 
people were compulsorily hospitalised in one area compared to another. So, one 
can claim that the absolute variation is rather small, but the relative variation is 
high. For persons at «average risk of compulsory hospitalisation», the absolute 
difference might appear most relevant and would seem of little importance at 0.2 
percentage points. However, individuals at increased risk of compulsory hospitali-
sation, such as people with SMI and previous compulsory hospitalisation, belong 
to sub-populations of a smaller denominator for whom the small numbers in the 
numerator will have a larger impact. If these patients move from a high-compulsion 
area to a low-compulsion area, then they might be received and treated differently 
by professionals in both municipal and specialist services. In Paper III, we argue 
that this would challenge the ethical principle of justice.  

6.2.2 Paper I: Measures of Compulsory Hospitalisation 

By employing five different measures of compulsory hospitalisation, we were able 
to capture more of the nuances in how usage rates vary between areas, as seen in 
Figure 2. Some CMHC areas had shorter median and average duration and more 
frequent involuntary rehospitalisation, while other areas had lower rates of com-
pulsory hospitalisation with longer duration. Evidence is lacking to suggest 
whether one longer compulsory hospitalisation or several shorter admissions has 
the highest benefit-to-harm ratio. Several catchment areas in Western Norway 
drew attention due to many days of compulsory hospitalisation which can suggest 
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that these areas may be too “protective”, or risk-averse, in their treatment philos-
ophy. Some areas in Northern Norway had particularly high rates of compulsory 
hospitalisation, with frequent compulsory rehospitalisation, which could suggest 
that the duration of each hospitalisation might be too short in these areas. If 
compulsory rehospitalisation is common, this could be seen as an expression of 
unsuccessful health care. Further research is required to establish whether longer 
or shorter compulsory hospitalisations tend to be most conducive to beneficial 
outcomes and the least harm. 

Norwegian health authorities have instructed services to ensure appropriate and 
reduced use of coercion, but they do not specify what that involves in practice. 
Should reduced use of compulsory hospitalisation be interpreted to mean fewer 
hospitalisations, shorter hospitalisation, or both? Following the legislative change 
in 2017, where lack of decision-making competence was added as a requirement 
for compulsory hospitalisation in cases that do not involve a risk of harm, it has 
been reported that this legislative change may have caused patients to be dis-
charged earlier after regaining their decision-making capacity. Some argue that 
early discharge occasionally meant premature discharge, resulting in compulsory 
rehospitalisation (Totland, 2021). As our analysis showed, compulsory rehospital-
isation is not uncommon, and in one CMHC area each compelled patient had on 
average 2.5 compulsory hospitalisations per year. 

The inpatient rate appeared to be the most stable measure and it has previously 
been suggested that measures based on individuals are less sensitive to random 
variation than measures based on events (Bowers, 2000). By only counting one 
event per individual there is less risk of violating assumptions of independence in 
data, which apply to a wide range of commonly used statistical methods. In this 
light, inpatient rates are the safer choice when relying on a single measure. How-
ever, this measure provides a limited picture of the extent of compulsory hospital-
isation and it might underestimate the magnitude of geographical variation. The 
compulsory hospitalisation rate comprises more coercive practice since it includes 
involuntary rehospitalisations.  
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As noted, an involuntary hospitalisation lasting an entire year will count the same 
as an episode lasting one day when measured by both the inpatient and hospital-
isation rates. In contrast, the compulsory LoS-rate will correctly identify the 365-
fold difference between these two kinds of episodes. This measure can be claimed 
to incorporate even more coercive practice, since it includes duration of all invol-
untary hospitalisations, regardless of whether patients have one or more hospital-
isations during a year. The compulsory LoS-rate has been requested in the coercion 
literature (Høyer, 2008) but has seen little use. With high quality registry data 
becoming increasingly available we will hopefully see more use of this measure in 
future research. 

6.2.3 Paper II: Service Characteristics 

Several of the estimates in Paper II suggest that the use of compulsory hospitali-
sation covaries with differences in municipal health services. For roughly half of 
the indicators the data did not support this narrative. In this section I discuss the 
findings that I consider most noteworthy. 

We found the negative association between compulsory hospitalisation and GPs 
to be of particular interest. The moderately strong association was robust to var-
ious model specifications, and the same relationship was observed both between 
and within municipalities. This finding aligns with those from a recent systematic-
review of risk factors for compulsory hospitalisation in which four studies from 
Canada, the United Kingdom, and Norway documented significantly higher likeli-
hood of voluntary over involuntary care if a GP or family doctor was involved in 
the referral or admission process (Walker et al., 2019). 

General practitioners have a duty to serve as a hub for municipal health services 
to an individual and ensure continuity of care between different levels of health 
care. If GPs have more time available to maintain contact with vulnerable patients 
and unite separate service providers, they might help prevent relapse. General 
practitioners also prescribe medication that might prevent persons in early phases 
from developing more severe illness (Lin et al., 2016). A Norwegian study that 
followed persons with SMI over a seven-year period found that, out of the health 
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services they received, they were most satisfied with GPs. This was suggested to 
be partly related to a continuity of personal relationships (Ruud et al., 2016). On 
the other hand, GPs can refer patients to compulsory hospitalisation (Røtvold & 
Wynn, 2015), so increasing the number of GPs could increase the potential for 
involuntary referrals. Our results suggest that the effect of such “supply-sensitiv-
ity” on referrals are counteracted by the preventive care provided by the GPs. 

Higher rates of mental health nurses per population were associated with less 
compulsory hospitalisation, both within and between areas. A study from the UK 
also observed a reduction in mental health nurses per population correspondingly 
with an increase in compulsory hospitalisation, although they did not perform any 
statistical exploration of the association due to data limitations (Rains et al., 
2020). Qualified personnel in the work force has been suggested to be related to 
compulsory hospitalisation (Wormdahl et al., 2020). In community services where 
few psychiatrists or specialist clinical psychologists are employed, mental health 
nurses might assume more responsibility. In Norway, three years of higher educa-
tion are required to become a registered nurse, and specialisation in mental health 
requires an additional year of study. This could equip the staff with more adequate 
knowledge for providing high quality care and preventing compulsory hospitalisa-
tions. Compared to other OECD countries, the number of mental health nurses 
per population in Norway is high (Lin et al., 2016). Many countries require no 
specialisation and spend little time on mental health in the nursing curriculum, 
which caused the World Health Organisation to express concerns about quality of 
care, local practice, and workforce migration (World Health Organization. Re-
gional Office for Europe, 2008, p. 111). 

Our results showed that public housing was associated with lower levels of com-
pulsory hospitalisation, both between and within-areas, although the 95% confi-
dence intervals for the within-effect included 1. These findings support previous 
research that ties compulsory hospitalisation to housing (Gandré et al., 2018; 
Lebenbaum et al., 2018; McGarvey et al., 2013). Recent surveys from Norway 
show positive developments in this area, with annual reductions in the number of 
homeless people (Dyb & Zeiner, 2021). A considerable reduction in the number of 
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homeless people from 2012 to 2016 resulted primarily from long term efforts by 
municipalities to prevent and reduce homelessness (Dyb & Zeiner, 2021). This 
result serves as another example of how providing basic services might help avert 
the development of crises and reduce perceived need for compulsory hospitalisa-
tion. 

We observed somewhat lower levels of compulsory hospitalisation in municipalities 
that on average reported good cooperation with specialist services, compared to 
areas that rated the cooperation to be poorer. Health professionals in Norway have 
previously highlighted the importance of collaboration between service levels for 
preventing compulsory hospitalisation (Wormdahl et al., 2020). Similarly, a Dutch 
study suggested that close collaboration between community-care networks and 
emergency psychiatric services was important to prevent escalation of problems, 
thereby reducing “need” for compulsory hospitalisation (Wierdsma et al., 2007).  
In Greece, the mental health system was described as uncoordinated and frag-
mented, and this was assumed to be one explanation for high levels of compulsory 
hospitalisation (Stylianidis et al., 2017). Our within-area comparisons did not show 
any such association, which does not support the claim that better cooperation 
between service levels can be expected to prevent the use of compulsory hospital-
isation. One explanation for the lack of within-effect could be that the quality of 
cooperation was relatively stable within each municipality during the study period. 
Another reason could be data quality since this variable seems more susceptible 
to measurement error than the variables on labour-years and public housing pro-
vided by Statistics Norway. Measurement error in independent variables is known 
to bias coefficients towards zero.  

Higher levels of compulsory hospitalisation were seen in areas that had offered 
Supported Employment for longer time periods, which we suggested could mean 
that these initiatives were more likely to be prioritised and initiated in areas with 
more compulsory hospitalisation. These initiatives are still under development in 
municipalities, so it is possible that we will observe within-area reductions corre-
sponding with Supported Employment once data from longer time periods be-
comes available. A recent systematic review found improved employment outcomes 
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following Individual Placement and Support, which arguably is a more important 
outcome than compulsory hospitalisation for such initiatives (Killaspy et al., 
2022). 

Areas that reported having procedures for early detection of mental health prob-
lems more often had higher levels of compulsory hospitalisation. Data were only 
available for one year for this indicator, so it would be interesting to see how these 
associations develop over time. It is possible that early intervention initiatives 
uncover persons who are considered in need of treatment and that greater harm 
to the person can be avoided by temporarily committing them, thereby preventing 
development of severe illness, and preserving future freedom. This would be in line 
with Dworkin’s conception of paternalism (Dworkin, 1972). However, this rests on 
the assumption of the efficacy of the coercive treatment which, as noted, is uncer-
tain. Furthermore, this does not justify high levels of compulsory hospitalisation 
over time. On the contrary, if early intervention means coercive intervention, then 
this can hardly be justified if it does not result in reduced use of compulsion over 
time. 

The combined explanatory power of municipal services was 5-6% variance ex-
plained which can be considered quite modest. More than half of the variation 
remained unexplained after all variables were included in the model. Examples of 
possible sources of variation considered in Paper III include differences in physi-
cian-opinion on diagnosing, legal criteria, capacity for consent, and danger. None 
of these sources of variation could be examined with the available data but they 
are likely to account for a substantial part of the variation. 

6.2.4 Paper III: Ethical Challenges and Right Care 

Ethical reflection can contribute to make implicit value evaluations explicit. By 
considering and weighting ethical principles, the analyses in Paper III increase our 
understanding of what makes unwarranted variations in compulsory hospitalisa-
tion ethically challenging. Overuse of compulsory hospitalisation describes situa-
tions where the intervention was not necessary. Underuse describes situations 
where compulsory hospitalisation was necessary but not initiated. Both sources of 
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variation can challenge all four ethical principles, but the prevailing uncertainty 
surrounding outcomes of compulsory hospitalisation, and corresponding disagree-
ment on “right care”, makes it difficult to identify if the principle of beneficence 
is infringed. 

Comparisons of rates lead naturally to the question of which rate is “right”, “ap-
propriate”, or “optimal”, which were dealt with in Paper III. In general health 
services there is a variety of ways that priority setting is impacted by bias that 
can contribute to overuse, underuse and misuse (Hofmann, 2020). According to 
the Norwegian Medical Association, the “culturally dominating perception among 
physicians, patients and population that more health care is usually for the better” 
is untrue, and “is considered one of the important factors that contributes to 
variation” (Riksrevisjonens kontroll med forvaltningen av statlige selskaper – 2018, 
2019, p. 37). Among radiologists, this translates to the quip “scan because you 
can” (Maskell, 2018, p. 2). But, in the case of compulsory hospitalisation there are 
many reasons why more is not better. The main reason is the restriction of liberty 
inherent to the practice, but also the risk of harm and the uncertainty surrounding 
outcomes, so that the benefit often does not outvalue the harm. It might also be 
more costly since the use of compulsion can be resource-intensive and triggers 
additional legal rights for patients. 

A limitation with the concept of the “right” rate (McPherson et al., 2013) is that 
it does not ensure that those who are likely to benefit from a compulsory hospi-
talisation are the ones who are admitted. Similarly, knowledge of the “right” rate 
does not prevent people who are not likely to benefit, or who are likely to become 
harmed, from becoming admitted involuntarily. 

In Paper III we touch upon some of the tension inherent in the ethics of compul-
sory hospitalisation, where the interests of the patient occasionally diverge from 
the interests of relatives, neighbours, or society at large. This tension can be in-
terpreted by considering the development of values in many modern societies 
where individual rights are often emphasised (Inglehart, 2006). Correspondingly, 
some argue that the principle of autonomy ought to be accorded exceptional 
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weight (Gillon, 2003). In contrast, in more collectivistic or communitarian tradi-
tions, the principle of autonomy might be interpreted differently or given less 
weight. For instance, during the early 2000s in South-Korea, more than 90% of 
hospitalisations in mental health care were involuntary, and 66-73% referrals to 
compulsory hospitalisation were by the family (Bola et al., 2011). The important 
role of family in decision-making is highlighted in the literature on ethical chal-
lenges in mental health care from low- and middle-income countries (Hanlon et 
al., 2010). A related topic was considered by Kjellin et al. (1993) who argued that 
ethical benefits and costs ought to also be considered for the persons involved 
other than the patients, including relatives and staff. They argued that what are 
considered benefits and costs will differ between deontological libertarian and de-
ontological communitarian perspectives. While libertarians primarily emphasise 
patient autonomy and communitarians focus on the rights of the community, in 
practice people tend to display a combination of such ethical views. 

Similarly, there is a tension between the desire to reduce compulsory hospitalisa-
tion and a zero-vision of suicide, which is an ambition of authorities in both Swe-
den (Karlsson et al., 2018) and Norway (S. H. Berg & Walby, 2022). Professionals 
have described this as “damned if you do, damned if you don’t” (S. H. Berg & 
Walby, 2022, p. 35), where they are criticised for using too much coercion, but if 
something goes wrong there is a focus on finding out who did something wrong, 
and that they did not do a good enough job, often without considering the com-
plexities of working with severe mental illness.  

Likewise, the drive towards reduced use of compulsion, supported by authorities, 
user organisations, and many researchers, appears to be in conflict with views of 
other researchers, professionals, and politicians, who voice strong criticism towards 
mental health services for not being able to prevent serious violence by persons 
with SMI, following contact with the services (Thobroe, 2021). This is indicative 
of controversy, and shows some of the tension between different professions, values, 
and treatment aims that pull in opposing directions. This context highlights the 
need for improving the knowledge base surrounding use of compulsion. 
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6.3 Discussion of Overarching themes 

In the following sections I reflect on topics related to the dissertation as a whole 
as well as issues of tension or ambiguity that have emerged from the papers.  

6.3.1 Risk, Appropriateness, and Necessity 

When we talk about the risk (Huitfeldt, 2016) of compulsory hospitalisation, which 
has epidemiological connotations, compulsory hospitalisation is considered some-
thing that ought to be avoided due to the possibility of harm and the inherent 
restriction of liberty. From a normative human rights perspective, this rings true: 
if the use of compulsion can be avoided, it ought to be avoided. This is reflected 
in legislations and political guidelines that state that compulsory hospitalisation 
should only be used as a last resort (Salize et al., 2002). From a health service 
perspective, compulsory hospitalisations that could have been avoided, due to vol-
untary-focused initiatives being provided, appear as a service of lower quality given 
the negative implications of compulsion. From a micro-perspective, within acute 
mental health care of the term risk may appear less suitable. In an acute crisis, a 
situation has developed where a coercive intervention might be deemed necessary. 
The situation was not desired by any party but once developed it becomes una-
voidable. In such a situation, where compulsory hospitalisation appears to be truly 
required, the nature of the risk changes, since the risk would then be related to 
not receiving/delivering adequate health care rather than patient wellbeing. How-
ever, this dissertation primarily concerns the macro-level, where we expect that 
the provision of good mental health and social services can prevent the need for 
coercive interventions to develop in the first place. There is thus a tension between 
the micro- and macro-perspective, as well as between acute situations and long-
term developments - a tension that runs through this entire dissertation and, po-
tentially, through all the literature on coercion.  

This deliberation can be linked to Paper III, where we state that there is disagree-
ment over whether compulsory hospitalisation should be considered a good, a dis-
service, or both. Patients can experience aspects of an involuntary hospitalisation 
as positive, such as the provision of care and positive treatment outcomes, while 
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other parts are experienced as intrusive, such as loss of autonomy and feeling 
devalued (Katsakou & Priebe, 2007). According to a recent review, patients re-
ported in several studies that compulsory hospitalisation safeguarded them while 
they were unaware of the severity of their illness, however negative experiences 
were also often reported (Akther et al., 2019). This again highlights the complexity 
of the topic, where polarizing discussions are not likely to capture the nuances 
involved. 

The term necessary is also ambiguous. When considering variation in health ser-
vices in general, the term necessary describes high-value services considered effec-
tive, with variations in such services being related to underuse. These are services 
where there is agreement on “right care” so little variation is expected. Meanwhile, 
most mental health legislations also state that compulsory hospitalisation should 
only be used when necessary (Mental Health Care Act, 1999). If these two uses of 
“necessary” signify the same concept, we should expect variation patterns that 
show little to moderate geographical variation in compulsory hospitalisation. How-
ever, as Paper I illustrates, variations are large. Arguably, some health services are 
considered necessary even when there is controversy surrounding “right care” and 
where more variation is expected (Riksrevisjonens kontroll med forvaltningen av 
statlige selskaper – 2018, 2019). However, is an intervention necessary if there is 
little agreement on “right” care? These lines of reasoning suggest that compulsory 
hospitalisation to a considerable extent is used in situations where it is not really 
necessary. 

For patients experiencing compulsory hospitalisation as harm, the term “health 
care” can appear misplaced. Correspondingly, the term “right care” and “right 
levels” of compulsory hospitalisation might not feel appropriate for persons who 
have had severely negative experiences of compulsion.  

It has been argued that the concepts of necessity and appropriateness are funda-
mentally evaluative, and for the concepts to be meaningful it must be specified for 
whom and what something is appropriate and “necessary to achieve what and 
whose ends” (Sharpe, 1997, p. 337). Sharpe suggested that “[i]f appropriate and 
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necessary mean something other than that which is necessary to benefit this pa-
tient, that should be made explicit…” (Sharpe, 1997, p. 342).  

Several of the findings and discussions in this dissertation point towards a source 
that could account for a substantial share of variation: differing judgements among 
decision-makers regarding necessity. Evaluations on when it is necessary to use 
compulsion are likely to depend on history, culture, individual differences between 
decision-makers, and organisational differences. We argued in Paper III that com-
pulsory hospitalisation would more easily appear requisite if few or no other alter-
native interventions were available. Note the similarity to the third condition de-
scribed in 2.7.5 Weighting of Principles through Ethical Reflection for justifying 
when a norm can be infringed which states that, “[n]o morally preferable alterna-
tive actions are available” (Beauchamp & Childress, 2019, p. 23). Again, this il-
lustrates how a compulsory hospitalisation can be ethically justifiable in a certain 
situation but still be ethically challenging in a societal, macro-perspective. This 
contradiction places a moral responsibility on authorities, service providers and 
legislative powers to ensure that alternatives of an adequate standard are made 
available.  

6.3.2 Risk Factors: Warranted and Unwarranted Variation 

Paper III concerns ethical challenges that arise from unwarranted geographical 
variation in compulsory hospitalisation. One topic that merits further discussion 
is the question of which factors should be considered warranted in this regard 
(Sutherland & Levesque, 2020). Demographic factors such as age and gender of 
the population are beyond the influence of health services, and the services should 
therefore not be accountable for having a population that is more at risk when 
comparing outcomes between areas. 

The standardisation procedure applied in Paper I, which accounted for uneven 
distribution of age and gender between areas, was expected to remove some but 
not all variation resulting from differences in morbidity between regions (OECD, 
2014). Consequently, the rates were partly, but not totally, adjusted for population 
needs. 
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Prevalence of SMI is one of the strongest predictors of compulsory hospitalisation 
(Walker et al., 2019). Since the presence of SMI is part of the legal requirements 
of §3.3 compulsory mental health care, this variable is likely to have considerable 
impact on the levels of compulsory hospitalisation. If the number of individuals 
with SMI increases in an area, the need for treatment is likely to increase, including 
involuntary treatment (Danleavy, 2017). It might therefore seem reasonable to 
consider an uneven distribution of SMI to be a warranted factor for geographical 
variation.19 I have argued that the organisation of health services can impact the 
use of compulsory hospitalisation and one suggested mechanism is a higher degree 
of recovery in certain areas. If services are designed and delivered in ways that 
people also want to receive them in states of reduced capacity, this might contrib-
ute to improve functioning, avoid deterioration, reduce the need for compulsory 
hospitalisation, and potentially reduce the prevalence of SMI in an area. In this 
light, depending on the time frame, prevalence of SMI might not be warranted for 
maintaining high levels of compulsory hospitalisation over time.  

Furthermore, previous research has shown that the prevalence of diagnoses hinges 
not only on the underlying illness in the population but also on the supply of 
physicians (Wennberg et al., 2015). Availability of physicians allows for more con-
sultations, which result in more diagnoses. Consequently, by adjusting for SMI, 
the population in areas with higher physician capacity appear to have higher mor-
bidity than if their physician capacity had been lower. In other words, the 
measures would be “falsely inflated by the supply of resources” (Wennberg et al., 
2015, p. 23). Arguably, it is unclear whether such supply-sensitivity pertains to 
SMI the same way it does for somatic conditions. If a mental illness is considered 
severe it might be less likely to “go under the radar” of health service providers, 
even if the availability of physicians is relatively low in an area. Second, SMI 
diagnoses are primarily given by psychiatrists or psychologists within specialist 
services and not GPs in primary mental health care (World Health Organization. 
Regional Office for Europe, 2008). This does not alter the supply side element, 

                                    
19 See 6.1.5 Causality for reflections on where prevalence of SMI might belong in the causal 
ordering. 
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however. Additionally, there were issues related to data availability. Not all diag-
noses are reported in the NPR for all episodes, and there is currently no available 
data on the prevalence of SMI in Norway at a sufficiently disaggregated level. In 
our data material we had information about each contact with specialist services 
for individuals diagnosed with SMI. This means that we had no information about 
individuals with SMI who were not in contact with specialist services, for instance 
due to good functioning or adequate follow-up from primary health care prevent-
ing the need for contact with them. Adjusting for SMI in this case would cause 
areas that were successful in preventing hospitalisations to appear «healthier» 
than they truly are and they would consequently appear to use more compulsory 
hospitalisation than expected. 

The international literature suggests that Black, Asian and minority ethnic groups 
have increased risk of compulsory hospitalisation (Barnett et al., 2019) and there 
is some literature to suggest that this applies in Norway (J. E. Berg & Johnsen, 
2004; Hustoft et al., 2013; V. C. Iversen & Morken, 2003). It is certainly question-
able if differences in ethnicity ought to be considered a warranted reason for vari-
ation in compulsory hospitalisation. But it might be a risk factor which can con-
tribute to explain differences in the use of compulsory hospitalisation, in which 
case the geographical variation would decrease if this factor was accounted for. 
Controlling for socio-economic status could also “explain variation” yet this is 
usually not considered a warranted factor. Accounting for socio-economic status, 
as part of standardisation, would thus create overcontrol bias, and the geograph-
ical variation would appear smaller than it truly is. Unless it can be shown that 
ethnicity is a direct cause of differences in morbidity it ought not be included in 
the adjustment procedure. Further, for inclusion it would need to be evident that 
it is not mediated by factors that are considered unwarranted, such as socio-eco-
nomic status. In any case, risk-adjustment based on ethnicity was not possible 
because data on ethnicity is not included in the NPR (nor in other national reg-
isters). 

Another factor that is occasionally mentioned in this regard is urbanicity (Braam 
et al., 2016; Gandré et al., 2018; Keown et al., 2016; Kjellin, 1997; Roelandt et al., 
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2017). On the one hand, higher density of persons with mental health challenges 
and addiction problems, coupled with access to illegal substances, could be under-
stood as risk factors that are more prevalent in urban than in rural areas. Younger 
populations, as well as immigrants and refugees with potentially traumatic back-
grounds, are often found in cities (Bansal et al., 2014; Barnett et al., 2019). Fur-
ther, residents are more likely to be overlooked in cities and it might take a longer 
time before health care is offered. These factors combined create an environment 
for higher levels of SMI to potentially develop. Other urban factors include area 
deprivation and residents with low socio-economic status, which have been associ-
ated with compulsory hospitalisation both at the individual and area level (Braam 
et al., 2016; Indu et al., 2018; Keown et al., 2016; O’Brien et al., 2012; Weich et 
al., 2017). While these can form part of an explanation of higher levels of compul-
sory hospitalisation, it is far from evident if they should be considered warranted 
factors for variation. Also, such examples of a social gradient in access to health 
care seem to challenge the ethical principle of justice (Wilson, 2009). 

At the same time, one can imagine protective factors that might alleviate the need 
to use compulsory hospitalisation in urban, compared to rural, areas. For example, 
the possibility of developing and maintaining a well-functioning community mental 
health service is larger in urban areas, compared to scarcely populated districts, 
where few professionals might serve a population that potentially lives hours away. 
On the other hand, long travel distances to mental hospitals are associated with 
lower usage rates, as observed more than 150 years ago by Edward Jarvis and has 
been frequently replicated since (Holley, 1998). 

Due to the manifold interactions between urbanicity and compulsory hospitalisa-
tion, adjusting for urbanicity did not seem reasonable in Paper I. In any case, even 
if urbanicity effects can be “explained” by other factors, the variations still exist. 
For patient groups where there is disagreement on “right care”, the risk of com-
pulsory hospitalisation can be considerably higher in some urban areas compared 
to rural areas. For these persons it might not seem reasonable that such an in-
creased risk should be considered a fair cost of living in an urban environment.  
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For Paper II, these considerations were different, since we attempted to estimate 
the strength of associations between mental health services and levels of compul-
sory hospitalisation. The control variables were in these cases expected to reduce 
the risk of confounding and increase the precision of estimates. It is possible that 
urbanicity ought to have been included as a control variable in Paper II although 
it is not evident how such a variable should have been operationalised. Regardless, 
controlling for urbanicity might have altered between-effects, but not within-ef-
fects. 

The deliberations above illustrate that warranted variation is a normative concept 
and differs from explained variation which is a descriptive concept. Normative 
concepts include value judgements that need to be interpreted and weighted and 
might be more prone to disagreements than descriptive concepts, as the latter can 
be more impartially observed. In Paper II we were able to explain 39-40% of the 
variation, which implies that more than half remains unexplained. Arguably, it 
was not the ambition to maximise the amount of variance explained. Increased 
knowledge of factors that predict compulsory hospitalisation contribute to moti-
vate discussions on what ought to be considered warranted factors and which ge-
ographical variations represent ethical challenges. Continued research is therefore 
needed to explain more of the remaining geographical variation in compulsory 
hospitalisation. 

6.3.3 Categories of Care and Compulsory Hospitalisation 

The categories of health care described by Wennberg and colleagues (2010) (effi-
cient, preference-sensitive, and supply-driven), and the European Collaboration 
for Healthcare Optimization (Bernal-Delgado et al., 2014) (effective care, effective 
care with uncertain marginal benefit, and lower-value care), were developed in the 
context of health services received on a voluntary basis. It is unclear whether they 
are equally suitable for describing compulsory care which, by definition, are ser-
vices provided without the patients’ consent.  

Compulsory hospitalisation to prevent risk of harm to others might not fit into 
either of these categories, and it has been argued that services where the intention 
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is not primarily to benefit the patient ought not to be considered health care but 
rather safety measures (Storvik, 2017). Most patients receiving mental health care 
represent no danger to other persons and this includes most patients hospitalised 
involuntarily (Bjørngaard & Hatling, 2005). Media coverage following serious 
crime committed by persons with SMI can often result in unfair stigma, since 
coerced patients can wrongly be perceived as a homogenous group. According to 
a 2009 meta-analysis 6.5% of all homicide offenders had a schizophrenia diagnosis 
(Large et al., 2009). In comparison, a 2013 meta-analysis found that 48% of hom-
icide offenders were under the influence of alcohol (Kuhns et al., 2014). The risk 
of homicidal attack by an intoxicated person is much higher than the risk by a 
person with schizophrenia, but there are no calls for pre-emptively incarcerating 
persons under the influence of alcohol. This is not intended to undermine the 
tragedy of violence committed by persons with SMI, nor to signify that efforts at 
reducing risk of violence are not important for this patient group, but when re-
porting risks of dangerous events comparison with other risks is crucial, lest we 
overestimate the danger involved (Rosling et al., 2018). Furthermore, there is no 
evidence to suggest dangerousness can more reliably be predicted among persons 
with mental illness as compared with the general public (Szmukler & Holloway, 
1998). 

The category of supply-sensitive or supply-driven services usually describes ser-
vices where supply induces demand, in line with Roemer’s law that a hospital bed 
built is a bed filled (Delamater et al., 2013). In case of low-value care, supply-
driven services can result in overuse. In this dissertation the term is often used 
inversely, describing situations where a lack of available treatment options of a less 
restrictive nature results in the use of compulsory hospitalisation. The findings in 
this dissertation suggests a need for studies on geographical variation in less re-
strictive forms of care. If such good practices (Gooding, 2021) can be documented 
to not have poorer outcomes than coercive interventions they ought to be consid-
ered effective, at least for reducing compulsion. If so, this would indicate underuse 
of effective health services, which should motivate ongoing action for reducing 
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compulsion in mental health care. This is in line with the World Psychiatry Asso-
ciation’s Call for Action to consider the evidence base of alternatives to compulsion 
(Herrman et al., 2022). 

Patients, professionals, and relatives have repeatedly voiced concerns that reduc-
tion of bed capacity in mental health care has had negative consequences for pa-
tients (O’Reilly et al., 2019; Salinsky & Loftis, 2007; Sigurjónsdóttir, 2021). A 
shortage of beds will increase pressure of early discharge. However, once a crisis 
has developed and the patient is considered in need of compulsory hospitalisation, 
this will often require more than a few hospitalisation days. Similar concerns have 
been voiced by persons with lived experience of being denied requests for voluntary 
admission due to lack of bed availability, which resulted in a subsequent deterio-
ration of their mental health to the degree where a compulsory hospitalisation 
became necessary. Such hospitalisations would be considered supply-sensitive and 
can be described in economic terms as a market in disequilibrium, where supply 
pushes or limits demand or usage (Wennberg, 2010). In Paper III we argue that 
such variations are unwarranted and ethically challenging.  

A source of variation that is commonly considered in small-area analysis is differ-
ences in physician-opinion, which is related to preference-sensitive care within the 
Dartmouth framework. This source of variation was discussed in different contexts 
in Paper III, relating to controversies over “right care”, differences in interpreta-
tion of legal criteria, diagnosing, and judgements of competency to consent. An-
other example is the disagreement surrounding use of compulsory hospitalisation 
for patients with borderline personality disorder (Howe, 2013; Lundahl et al., 
2021). According to a Swedish interview study (Lundahl et al., 2018), reasons for 
admitting patients with borderline personality disorder were more based on psy-
chiatrists’ values and judgement than on clinical or legal indication. The psychia-
trists argued that the law was sufficiently vague to allow for interpretations that 
both justified and disallowed the use of compulsory hospitalisation for this patient 
group (Lundahl et al., 2018). It would therefore be interesting to estimate the 
extent of geographical variation in compulsory hospitalisation for subgroups of 
patients; whether the provision of health services impact the use of compulsory 
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hospitalisation differently for different patient groups, and whether outcomes vary 
according to diagnoses. 

6.4 Implications 

This section contains reflections on how the findings of this dissertation might 
inform policy, clinical practice and future research. 

6.4.1 Policy 

While all three papers focus specifically on geographical variation within the same 
jurisdiction, it is prudent to step back and compare international levels of com-
pulsory hospitalisation. As documented (Sheridan Rains et al., 2019), there are 
strikingly huge differences across Europe, with less than 20 per 100 000 persons 
hospitalised involuntarily in Italy and Portugal, and around 40 per 100 000 in 
Northern Ireland, to more than 280 persons per 100 000 in Austria.20 Norway ranks 
towards the higher end of this list, with roughly 150 persons per 100 000 compul-
sorily hospitalised annually. 

Compulsory hospitalisation is only one of several coercive practices in health ser-
vices. In some countries this umbrella term includes involuntary detention of per-
sons with dementia or neurodevelopmental disorder, while in many countries, in-
cluding Norway, such detentions are regulated within different legislations. These 
patient groups might therefore not be part of the presented statistics, which is 
another reason why comparing cross-national rates is challenging. 

In response to a report by the Office of the Auditor General that investigated 
reasons for unwarranted variation in health services overall, the Norwegian Health 
minister asked the regional health trusts to identify which of their catchment areas 
showed good or poor results in terms of efficacy, capacity utilisation, and usage 
rates (Riksrevisjonens kontroll med forvaltningen av statlige selskaper – 2018, 

                                    
20 About half of these were cancelled in court within four days for not fulfilling legal requirements, 
which suggests that overuse of compulsory hospitalisation is common in Austria (Sagerschnig et 
al., 2017). 
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2019). In areas with good results, factors that contributed to success were sought 
to identify how this could inform other areas. In areas that performed poorly, 
plans to improve performance were demanded, including evaluation of what could 
be learned from health trusts with better performances. The results from the anal-
yses in this dissertation would support that a similar process to inform the use of 
compulsion in mental health care is also carried out. So far, no health atlas has 
been established to document geographical variation in compulsory hospitalisa-
tion. 

In Paper I we investigated how well different measures could predict future ranked 
levels of compulsory hospitalisation, based on the previous years’ rankings. If rank-
ings fluctuate considerably from year to year, there would be less reason to expect 
that measurements remain valid by the time rankings are reported. In our mate-
rial, the compulsory hospitalisation ranking could alone explain 68-81% in next 
year’s ranking, suggesting considerable stability from year to year despite random 
fluctuations. This indicates that the variations are true and are not the result of 
random noise. If “geography is destiny”, as suggested by Wennberg (2010), it can 
be in the public’s interest to know whether they live in an area known to frequently 
admit people involuntarily. It could be relevant to report local levels of compulsory 
hospitalisations regularly, for instance through health atlases, which can continue 
to shine a light on coercive practices, encourage services to re-evaluate their prac-
tices, and to implement reductive strategies following available evidence (Gooding, 
2021). 

Differences in how physicians and psychologists interpret the law have been sug-
gested as explanation for some of the observed variation (Feiring & Ugstad, 2014). 
It is therefore important to develop a legal framework that is more likely to result 
in standardised evaluations to ensure that patients are treated equally, regardless 
of where they live. 

The question of the right rate of compulsory hospitalisation appears to be closely 
related to how highly society wants to prioritise the reduction of coercive practice. 
The violation of the ethical principle of justice resulting from supply-sensitive use 
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of compulsory hospitalisation urges development and strengthening of local health 
services in ways that contribute to reducing compulsion. 

6.4.2 Clinical Practice 

The results from Paper II support the claim that primary health services play a 
role in reducing the use of compulsory hospitalisation and the compendium from 
the European Council on good practices for reducing coercion in mental health 
care has been frequently referenced in this dissertation (Gooding, 2021). This com-
pendium reported over thirty practices and initiatives that have been successful 
in reducing or preventing various forms of coercion in mental health care, including 
eight community-based initiatives. This knowledge ought to be disseminated to 
decision-makers and staff in local health services to inform practice and improve 
quality of care. 

Several initiatives have also been aimed at reducing unwarranted variation in gen-
eral health services (OECD, 2014). As pointed out, one suggestion is the publica-
tion of health atlases, showing regional differences in the use of compulsory hospi-
talisation. Such official reporting will increase knowledge and transparency about 
current practice. It will allow comparison of each area’s levels to the national 
average and over time. Furthermore, such monitoring of compulsion levels ought 
to be reported back to service providers and inform decision-makers at different 
levels, including the control commissions. In a small-scale project in a Norwegian 
municipal emergency unit, decision-makers were systematically informed of their 
individual use of referrals to compulsory hospitalisation, as compared to their col-
leagues. Such work on quality control proved effective in reducing referrals to com-
pulsory hospitalisation (Ness et al., 2016).  

One CMHC area in Western Norway, which was ranked highest in terms of quality 
according to GP ratings of local CMHCs (Bjertnæs et al., 2006), has worked sys-
tematically to reduce the use of compulsory hospitalisation. Their approach is to 
abstain from coercive interventions as long as possible and to only use coercion 
when it would be professionally indefensible not to do so, according to an interview 
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with psychiatrist Trond Aarre (Strand, 2011). This is partly based on the assump-
tion that waiting and attempting voluntary follow-up is conducive to a better long 
term alliance. The quality of the relationship between patients and professionals 
has often been reported as important for patients’ feeling of safety and self-worth 
(Akther et al., 2019), so an emphasis on relationship, including the consequences 
of coercive practice on this relationship over time, may well be worth considering 
for other service providers.  

According to interviews with professionals in one Norwegian Regional Health 
Trust, temporary staff in specialist services occasionally admit patients involun-
tarily, to err on the side of caution (Totland, 2021, p. 17), in situations where less 
permanent staff are present. If multiple decision-makers or representatives from 
multiple professions were involved it might improve consensus, the quality of de-
cisions, and reduce randomness. When decision-makers are challenged in profes-
sional discussions with colleagues, and they are provided feedback about their 
preferences as providers of health care, new practices in line with evidence-based 
medicine are likely to spread more rapidly (Ness et al., 2016; Riksrevisjonens 
kontroll med forvaltningen av statlige selskaper – 2018, 2019). 

As suggested in Paper III, standardised guidelines for interpreting legal criteria 
and diagnosing SMI are likely to contribute to reduce unwarranted variation. We 
argued that compulsory hospitalisation in cases where it was not necessary con-
stitutes overuse and this might be interpreted as a problem of reliability of evalu-
ations. By focussing on the process prior to the decision of referring or admitting 
to compulsory hospitalisation, admissions that are initiated on the wrong grounds 
might be reduced. This has been compared to procedural justice, where the out-
come of a decision can vary between cases, but every case should be based on a 
process which is perceived as fair (Appleby et al., 2011). Similarly, evaluations of 
capacity to consent ought to be based on research and stringent criteria, with 
improved routines for decision-making involving multiple evaluators; simultane-
ously limiting the impact of idiosyncratic physician-opinion. This might contribute 
to reduce geographical variation in compulsory hospitalisation, while increasing 
the likelihood that only individuals who lack the ability to consent are admitted. 
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Quality of decision-making might also be improved through seminars aimed at 
decision-makers, including the guidance of young or inexperienced professionals. 
Finally, leadership has been considered important for reducing coercive measures, 
such as seclusion and restraint (Huckshorn, 2006), which suggests that efforts 
ought to be targeted higher in the hierarchy as well.  

6.4.3 Future Research 

The findings from Paper I encourage researchers in the field of coercion to be 
mindful of which measures they employ. The name of the measure ought to reflect 
the type of count it is based on. If measurements are based on counts of patients, 
or first hospitalisations only, then terms such as “compulsory hospitalisation rate” 
and “involuntary admission rate” are likely to be misleading. As demonstrated, 
the extent of compulsory hospitalisation, as well as the geographical variation in 
the practice, can appear considerably larger if counts are based on events. Simi-
larly, most effect sizes in Paper II were larger when the outcome was hospitalisa-
tions compared to patients. 

There are a variety of interesting research questions that are related but beyond 
the scope of this dissertation. In terms of describing geographical variation in 
compulsory hospitalisation it would be relevant to perform sub-group analysis. 
Are there regional differences in the use of short-term compulsory observation 
versus more long-term compulsory hospitalisation? How does the use of criteria 
for compulsory hospitalisation differ between areas? What about diagnostic differ-
ences, both in terms of prevalence and as basis for compulsory hospitalisation?  

In Paper I we observed different patterns of compulsory hospitalisation, with 
shorter duration and more frequent compulsory rehospitalisation in some areas, 
while other areas had fewer but longer compulsory hospitalisations. It is not clear 
if either of these patterns of service delivery can be interpreted as superior in terms 
of quality of care. It would therefore be interesting to investigate if either approach 
is preferable in terms of benefits, harms, therapeutic relationships or economic 
costs. 
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Forensic admissions following a court verdict of transfer to compulsory hospitali-
sation were not considered in this dissertation. In Paper I we argue that these 
patients constitute a distinct population, and such admissions are regulated by a 
different legal framework. An additional argument is that there appears to be less 
drive from stakeholders to reduce the use of compulsory hospitalisation in cases 
where there is risk of harm (Mahomed et al., 2018). Compulsory hospitalisation 
due to risk of danger to others is intended to prevent the occurrence of serious 
crime by persons with SMI. This could suggest that underuse of compulsory hos-
pitalisation in such cases would result in higher levels of crime within this patient 
group and higher rates of forensic admissions, in line with the Penrose hypothesis21 
(Wild et al., 2021). It might therefore be relevant to investigate levels of compul-
sory hospitalisation and forensic admissions in conjunction, and whether the data 
supports a hypothesis of increased levels of serious crime in areas with low levels 
of compulsory hospitalisation. 

6.4.3.1 Temporal Variation 

A related, though less studied topic is temporal variation in compulsory hospital-
isation (Aguglia et al., 2016; Arnold et al., 2019; Karasch et al., 2020). When does 
it occur and how can we interpret this variation? Are there weekly differences? 
Seasonal, as in before/during/after holidays? How much of temporal variation is 
related to characteristics in the patients’ situations, such as increased severity of 
symptoms, and how much can be traced to organisational or systemic aspects, 
such as the use of temporary staffing during vacations? While variation resulting 
from the former kind can be warranted, compulsory hospitalisations that are con-
tingent on hospital capacity or staff competence would be ethically problematic. 

6.4.3.2 Using Variation for Causal Inference 

A strong suggestion for future research following discussions on variation and right 
care is related to outcomes of compulsory hospitalisation. We need to know 
whether the benefits from enforcing health services on people are actually delivered 

                                    
21 The Penrose hypothesis predicts that a reduction in mental health beds will be accompanied 
by an increase in prison population. 
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as expected. This knowledge is generally not obtainable using RCTs, since ethics 
committees are unlikely to accept the randomisation of patients to compulsion. 
Furthermore, this type of outcomes research would be relevant for prognosis over 
years, while RCTs tend to have a shorter time frame. Registry-based studies, using 
instrumental variables to isolate exogenous variation, can be one way to obtain 
such knowledge (Mykletun et al., 2021).  

For patients where there is disagreement on “right care”, clinical treatment choice 
can vary considerably depending on which side of the municipal border they live. 
For these patients, the variation in decisions to use compulsion can appear ran-
dom, as if they were participating in an experiment. Meanwhile, patients are likely 
unaware of this variation, so there is little risk of self-selection. Seen in this light, 
the geographical variation provides a quasi-experimental framework for causal in-
ference. By using provider preferences for use of compulsion in each catchment 
area as an instrumental variable, it is possible to estimate causal effects (Widding-
Havneraas et al., 2021). The service provider’s treatment preferences create “as-
if” random variation, which makes it possible to assess whether preference for more 
or less restrictive practice of compulsion lead to superior patient prognoses. In 
addition to variation in use of compulsory hospitalisation, this approach also 
makes it possible to investigate whether forced medication is causally related to 
prognosis. Relevant outcomes could be short and long-term risk of self harm; em-
ployment; education; housing and family conditions; mortality; crime; and mor-
bidity. 

Furthermore, it is important to assess the ratio of persons harmed from compul-
sory hospitalisation to serious harm that would have occurred without the inter-
vention. For example, how many persons are on average expected to be harmed 
from a compulsory hospitalisation to prevent one suicide? In other words, we need 
to consider the harm caused by compulsory hospitalisation, in comparison to the 
harm attributed to a lack of compulsory hospitalisation. Such research can inform 
public debate on the future of mental health services. Reducing uncertainty about 
outcomes can also contribute to reduce unwarranted variation. 
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6.5 Strengths and Limitations 

A limitation with this dissertation is that I did not perform systematic literature 
searches due to the breadth of the topics under study. It is therefore possible that 
I have missed relevant research. 

A considerable strength of both Paper I and II is that we had access to high-
quality registry data on the entire population who were hospitalised involuntarily 
in Norway during the study period. As we had data from five years the results are 
less affected by random fluctuations. The quantification of variation is therefore 
probable to be representative of real-world practice and have high ecological va-
lidity. We employed a broad range of measures of both compulsory hospitalisation 
and geographical variation, resulting in a thorough description, which can inform 
future research. 

Since this study was from a specific country with its form of service organisation 
and legislation, the results might not be generalisable to other countries. However 
they can be useful for comparing variations in other countries and health services. 

Although we considered the registry data to have high quality and completeness, 
we cannot rule out that differences in reporting and coding practices between 
health trusts had appreciable impact on the results.  

The analysis of how the geographical variation in compulsory hospitalisation has 
changed over time might have been slightly biased by missing data. Due to under 
reporting in Central Norway in 2014, data from this health region were omitted 
from all analyses. This health region was the region that showed the least geo-
graphical variation for the other years, regardless of measure. Meanwhile, the ge-
ographical variation was highest in 2014 for most measures. The omittance of data 
from Central Norway this year might partly have contributed to the high estimates 
of geographical variation. The impact is not clear-cut however, as both the EQ 
and the EQ90/10 would increase if the lowest rated areas were found in this health 
region. 
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Outpatient commitment or community treatment orders are increasingly used 
within community mental health care, despite limited evidence for beneficial out-
comes to patients (Rugkåsa, 2016). The results from Paper I showed that some 
areas consistently had lower rates of compulsory hospitalisation and fewer days 
deprived of liberty. However, the analysis did not show whether these areas sub-
stituted inpatient compulsion with outpatient commitment. Creating a measure 
that counted both inpatient and outpatient days under formal compulsion would 
arguably provide a superior measure of the extent of coercive practice in an area. 
The idea of combining days under outpatient commitment with days of compul-
sory hospitalisation has to my knowledge not been discussed in the literature, and 
Paper I would have been an appropriate place to investigate such a measure. Un-
fortunately, the data on outpatient commitment for the study period were of in-
sufficient quality to validly estimate duration and incidence, primarily because the 
NPR does not register end date of such orders.  

A strength of Paper II is that we employed a sophisticated statistical model that, 
to our knowledge, has not previously been used in research on compulsory hospi-
talisation. This model allowed us to estimate within-area effects, which are not 
biased by unmeasured time-invariant confounding, in addition to cross-sectional 
between-area comparisons. Furthermore, we explored a wide range of variables on 
municipal mental health and addiction services, several of which had not been 
previously analysed. 

Some of the indicators may have been unsuited for an ecological analysis, such as 
Employment Support and Housing First. To establish whether these initiatives 
reduce the risk of compulsory hospitalisation, it would be preferable to have indi-
vidual level data on these indicators. 

Previous research suggests that both Assertive Community Treatment and Flexi-
ble Assertive Community Treatment teams can contribute to reduce the use of 
compulsory hospitalisation (Aagaard et al., 2017; Landheim & Odden, 2020). Un-
fortunately, it proved difficult to trace where and when such teams had been es-
tablished in Norway during the study period.  
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The findings from Paper I indicate that the level of compulsory hospitalisation in 
an area is not independent of previous years’ values. It would therefore be relevant 
to use dynamic models in Paper II by including lagged dependent variables (Keele 
& Kelly, 2006). However, four time points is insufficient for this type of model. 
Furthermore, the legislative change during the study period might have impacted 
estimates, so similar analyses of data from another time-period could yield differ-
ent results. 

I argue in this dissertation that compulsory hospitalisations can be supply-sensi-
tive, and previous research has shown mixed results concerning associations be-
tween availability of hospital beds and levels of compulsory hospitalisation (Donisi 
et al., 2016; Keown et al., 2011; Salize et al., 2002; Sheridan Rains et al., 2019). 
Since hospital beds are part of specialist services they were considered outside the 
scope of Paper II. Still, it is possible that the effects of municipal services on 
compulsory hospitalisation are contextual and dependent on bed capacity in spe-
cialist services, which could have formed part of a statistical model. Furthermore, 
availability of local beds outside hospital has been suggested to reduce compulsory 
hospitalisation (Myklebust et al., 2014), but we were unable to obtain data of a 
satisfactory quality for this variable.  

We only reported the point estimate for the proportion of variance explained, 
which could overstate the precision of the measure. In retrospect we could have 
quantified the uncertainty around the R2, such as 95% confidence intervals, which 
could be obtained through parametric bootstrapping. Again, the findings from 
Paper II are not necessarily generalisable outside Norway, nor for different study 
periods.  

A strength of Paper III is that it, to our knowledge, was the first to perform an 
explicit ethical analysis of geographical variation in compulsory hospitalisation. 
Principlism is a widely used framework for ethical analysis in medicine and health 
research, however, other ethical frameworks could have been fruitfully applied, 
such as deontology, virtue ethics, utilitarianism, or communitarian ethics. Further-
more, as noted in the paper, other principles could also have been relevant. Parts 
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of the discussion in Paper III are framed within the Norwegian context and legis-
lation and some considerations may be less relevant for other countries. A more 
detailed discussion of the limitations can be found in the article.
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7 Conclusion 

The aim of this dissertation was to give a comprehensive description and analysis 
of geographical variation in compulsory hospitalisation in mental health care. It 
was shown that there were considerable variations in compulsory hospitalisation 
between catchment areas to Norwegian Community Mental Health Centres 2014-
2018, and that these variations can be described as large to very large, compared 
to variation in other health services. Different patterns of geographical variation 
emerged, depending on whether measurements were based on hospitalisations, pa-
tients, or duration of compulsory hospitalisation. The variations were shown to be 
partly attributed to differences in organisation and dimensioning of municipal 
health services, such as staff levels and availability of public housing. It was argued 
that such variations challenge several ethical principles. Variations in health ser-
vices that are due to an unequal distribution of supply-side characteristics, as 
opposed to differences among the patient population, are not considered war-
ranted. Continued efforts are needed to reduce unwarranted variation in health 
services. This is particularly relevant for services that are provided without the 
patients’ consent, since they restrict the patient’s liberty and are experienced by 
some patients as doing more harm than good. Further research on outcomes of 
compulsory hospitalisation is urgently required and might contribute to reduce 
unwarranted variation. Community based-services that promote voluntariness and 
strengthen patient autonomy can reduce both unwarranted variations as well as 
the use of compulsory hospitalisation. Such initiatives should become the stand-
ard, rather than the exception.  
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Abstract

Objective: A variety of measures are used for reporting levels of compulsory psy-

chiatric hospitalisation. This complicates comparisons between studies and makes it

hard to establish the extent of geographic variation. We aimed to investigate how

measures based on events, individuals and duration portray geographical variation

differently and perform over time, how they correlate and how well they predict

future ranked levels of compulsory hospitalisation.

Methods: Small‐area analysis, correlation analysis and linear regressions of data from
a Norwegian health registry containing whole population data from 2014 to 2018.

Results: The average compulsory hospitalisation rate per 100,000 inhabitant was

5.6 times higher in the highest area, compared to the lowest, while the difference

for the compulsory inpatient rate was 3.2. Population rates based on inpatients

correlate strongly with rates of compulsory hospitalisations (r = 0.88) and duration

(r = 0.78). 68%–81% of ranked compulsory hospitalisation rates could be explained

by each area's rank the previous year.

Conclusion: There are stable differences in service delivery between catchment

areas in Norway. In future research, multiple measures of the level of compulsory

hospitalisation should ideally be included when investigating geographical variation.

It is important that researchers describe accurately the measure upon which their

results are based.

K E YWORD S

compulsory hospitalisation, geographic variation, measurement, small area analysis

1 | INTRODUCTION

Health service delivery is based on ethical principles of voluntariness

and respect for autonomy (Etchells et al., 1996). Compulsory care,

such as compulsory psychiatric hospitalisation represents a breach of

individual autonomy and should therefore be used as a last resort

and in the patient's best interest, and this is usually reflected in

legislation that regulates such practice (Saya et al., 2019). None-

theless, considerable concerns about current practice have been

raised (Molodynski et al., 2016). This is, among other things, due to
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variation in the extent to which compulsory hospitalisation is used. A

number of studies report practice variation when comparing the

level of compulsory hospitalisation between countries (Hansson

et al., 1999; Riecher‐Rössler & Rössler, 1993; Salize & Dres-

sing, 2004; Sheridan Rains et al., 2019; Zinkler & Priebe, 2002) and

within areas regulated by the same legislation (Bindman et al., 2002;

Engberg, 1991; Keown et al., 2016; Kjellin, 1997). For instance, the

highest admission rates among mental health departments in the

Veneto region in Italy 2000–2007 were 14 times higher than the

lowest rates (Donisi et al., 2016), while in France in 2012, the rate of

compulsory hospitalised patients in the highest 10th percentile of

psychiatric sectors' catchment areas was 10 times higher than the

90th percentile (Gandré et al., 2018). Such large differences indicate

that some areas might use more compulsion than necessary. If that is

the case, it would constitute unwanted variation which is described as

‘variation that cannot be explained on the basis of illness, medical

evidence or patient preference’ (Wennberg, 2010, p. 4). Geographical

variation is commonly observed in most health service delivery and

might reflect differences in local practice, culture or service dimen-

sioning. Given the implications of compulsory interventions for

personal autonomy, it is particularly important to detect potential

geographical variation in such practice, as a precursor to identify

ways of improving the organisation and delivery of services in the

best interest of patients.

In order to establish the extent of geographical variation in

compulsory hospitalisations, both within and between jurisdictions,

reliable measures are required. Trustworthy measures are also

needed to track compulsion use over time, which would be necessary

to monitor progress towards reduced compulsion levels, following

political ambitions. However, there is a long lamented lack of

agreement on standardisation of measuring and reporting compul-

sory mental health care, both in national statistics and the research

literature (de Stefano & Ducci, 2008; Høyer, 2008; Riecher‐Rössler &
Rössler, 1993; Sheridan Rains et al., 2019; Zinkler & Priebe, 2002).

This heterogeneity complicates comparisons, as different studies

often employ different measures of the level of compulsory hospi-

talisation and also because the descriptions of how measures are

operationalised is not always clear. Studies that compare measures

from various sources or areas are therefore conventionally accom-

panied by a note of caution.

Based on our reading of the research literature we have cat-

egorised the most frequently used measures according to three

concepts, which are also fundamental to general epidemiology

(Rothman et al., 2008): events, individuals and duration. Event

measures are most common and are usually based on counts of

compulsory admissions (Riecher‐Rössler & Rössler, 1993; Zinkler &

Priebe, 2002). Some studies employ counts of individuals with

minimum one compulsory hospitalisation (Gandré et al., 2018;

Keown et al., 2016; Sheridan Rains et al., 2019; Weich

et al., 2017). A number of studies include measures based on

duration, normally the number of days between admission and

discharge (Aguglia et al., 2016; Girolamo et al., 2008; Wierdsma &

Mulder, 2009), although it varies whether studies include days of

voluntary stay during an admission (Iversen et al., 2009; Kelly

et al., 2018).

In order to make comparisons between countries, regions or

institutions, raw numbers are often recalculated to population‐
based rates per person year. Quotas or shares of compulsory hos-

pitalisations/inpatients of the total number of hospitalisations/in-

patients is sometimes used. While quotas can be useful when the

population‐at‐risk is unknown, they are less suitable for compari-

son between areas, since they rely heavily on the total admission

frequency, which is dependent on the available resources and

coverage of mental health care in each country (Høyer, 2008;

Riecher‐Rössler & Rössler, 1993). Quotas are therefore not part of

this study.

While a more nuanced picture of the level of compulsory hos-

pitalisation is likely to emerge through the inclusion of multiple

measures, data availability might restrict options. It is therefore

important to understand whether and how the selection of measures

impacts inferences drawn about the level of compulsory hospital-

isation, to limit biases due to methodology and choice of

operationalisation.

Increasingly comprehensive, reliable and accessible hospital

registries with individual level data hold potential for more valid

estimates of variation in health care delivery, including variation in

the level of compulsory hospitalisation. The Norwegian Patient

Registry (NPR) ranks among the world's most complete and reliable

health registries (Bakken et al., 2020) and enables us not only to

describe the level of compulsory hospitalisation within selected

samples, but the entire population. This also makes it possible to

apply different measures, over an extended period of time, and to

compare them across health care regions regulated by the same

legislation. We have not found any study that has investigated how

the commonly used measures appear and diverge when applied to a

whole population, over time and how the resulting picture of varia-

tion might depend on the choice of measure. Therefore, this will be

the focus of our study. Specifically, we aim to answer the following

research questions:

1. How does the extent of geographical variation in the level of

compulsory hospitalisation vary when captured by different

measures and over time?

2. How do different measures applied to one population correlate?

3. How well can the different measures predict future ranked levels

of compulsory hospitalisation in different areas?

2 | METHODS

2.1 | Setting

Our research questions will be addressed by calculating, and

comparing and contrasting measures based on every episode of

compulsory psychiatric hospitalisation in Norway in 2014–2018. In

Norway, all use of psychiatric compulsion is managed by the
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specialist services. These are the responsibility of four Regional

Health Authorities that are owned by the State. A total of 356 mu-

nicipalities are nested within catchment areas of 65 Community

Mental Health Centres (CMHC), which are part of the specialist

service and constitute our main level of analysis. The annual pop-

ulations of the catchment areas ranged from 6636 to 160,909 during

the study period.

Compulsory hospitalisation is regulated by the 1999 Norwegian

Mental Health Act. The main legal criterion is the presence of severe

mental illness. In addition, the patient's condition must be likely to

deteriorate without treatment, or the patient poses an immediate

danger to themselves or others. Section 3.2 permits compulsory

observation in hospital, which may last 10 days, and can be extended

for another 10 days. Section 3.3 permits compulsory mental health

care. Here, no time limit applies, but there are legal requirements to

assess whether the criteria are met every 3 months. Section 3.4

prohibits the compulsory detention of patients admitted voluntary,

except when there is immediate and serious danger to the patient or

others. A legislation change in 2017 restricted compulsory care to

patients without the capacity to consent to treatment, unless there is

immediate danger. As intended, compulsion numbers were reduced

initially, but figures rose again the following year (Bremnes &

Skui, 2020).

2.2 | Data inclusion

Data on all episodes of compulsory hospitalisation in the period

2014–2018 was obtained from NPR. The registry is person identifi-

able through unique patient numbers, which enabled us to follow

individuals over time and across institutions. Only the population at

risk of compulsory hospitalisation was included in the study, which

was defined as all individuals between 18 and 65 years living in a

Norwegian municipality during the study period. The age scope was

primarily selected because services are organised differently for

other age groups. Forensic admissions were not included, as this can

be considered a distinct population, regulated through a different

legal framework (Salize & Dressing, 2004).

Analyses were based on residency prior to each hospitalisation.

This is likely to result in more homogeneous categories compared to

analyses of where people were treated, since the numbers will not

be impacted by service organisation (Wennberg, 2010). One percent

of all patients relocated and were subsequently readmitted

compulsory in a different area the same year. They were counted in

both areas.

Population counts for municipalities, stratified by age and

gender were collected from Statistics Norway (2020). Individuals

without a Norwegian national identity number or missing values on

residency were excluded (1% and <0.001% of persons compulsory

hospitalised, respectively). The population of homeless people in

Norway is small; 0.75 homeless per 1000 inhabitants (Dyb &

Lid, 2017). Individuals in this category were included based on

their last recorded residency.

Data completeness was in general good. The 11 catchment areas

in Central Norway were excluded in 2014 due to incomplete

reporting, but all areas were included in 2015–2018. In two cities,

two CMHCs operate within the same urban district. Since we lacked

sufficiently detailed information on residence for those living in these

areas to determine to which CMHC they belonged, we combined the

relevant two areas in both cities. The boundaries of some of the

CMHC's catchment areas changed during the study period, so the

number of catchment areas included in analyses varied (N = 602014/

692015–2016/672017/652018/742014–2018).

2.3 | Variables

2.3.1 | Events, individuals and duration

Compulsory hospitalisation was defined by the registered legal status

of each event, and included compulsory observation, compulsory

mental health care and episodes where the patient was admitted

voluntarily, but legal status was later converted to compulsion. If a

patient was transferred between wards or institutions during the

same episode of compulsion, this was counted as part of the same

hospitalisation. The number of new compulsory hospitalisations was

counted for each calendar year.

Compulsory inpatients were defined as individuals with at least

one compulsory hospitalisation and this was counted for each cal-

endar year.

Duration of compulsion excluded voluntary days during the

admission, and was calculated in two ways: for the Compulsory Length

of Stay (LoS) rate, the total number of days of compulsory hospital-

isation was counted for each year. This included compulsory hospi-

talisations that commenced in earlier years, and hospitalisations that

extended into the following year. This was done to ensure that

compulsory hospitalisations that lasted more than 1 year were also

included, providing a more valid estimate of prevalence. For median

compulsory LoS and average compulsory LoS, number of days of

compulsory hospitalisation was counted for each completed hospi-

talisation, after discharge, each year. This included days of compul-

sory hospitalisations that commenced in earlier years.

2.3.2 | Measures

The following measures of the level of compulsory hospitalisation

were calculated for each CMHC catchment area for each year of the

study.

1. Compulsory hospitalisation rate: number of compulsory admis-

sions that year, divided by the population at risk, multiplied by

100,000.

2. Compulsory inpatient rate: number of compulsory admitted pa-

tients that year, divided by population at risk, multiplied by

100,000.
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3. Compulsory LoS rate: annual number of days of compulsory

hospitalisation, divided by the population at risk, multiplied by

100,000.

4. Median compulsory LoS: median number of days of compulsory

hospitalisation.

5. Average compulsory LoS: average number of days of compulsory

hospitalisation.

2.4 | Statistical analysis

In order to answer the first research question of the extent of

geographic variation when measured in different ways, four ana-

lyses were conducted to test how much each measure varied be-

tween areas. First, the extremal quotient (EQ) was calculated to

quantify the magnitude of difference, by dividing the highest with

the lowest rate. Second, while the EQ is a popular measure, it is

impacted by the number of cases compared (Kazandjian

et al., 1989). Therefore, to reduce the influence of outliers, the

ratio of the 90th percentile to the 10th percentile (EQ90/10) of the

distribution of each measure was also calculated (OECD, 2014).

Third, the coefficient of variation (CV), which is the ratio of the

standard deviation to the mean was calculated. The CV is useful

for comparing the different measures of the level of compulsory

hospitalisation, since the CV is scale invariant and shows the

relative variability. Fourth, while both EQ and CV might be

impacted by unstable rates due to small populations and rare oc-

currences, the systematic component of variation (SCV), which is

specifically developed to investigate geographical variation, sub-

tracts the random component from the variance (McPherson

et al., 1982). For the hospitalisation rate and the LoS rate, the

adjusted formula for SCV suggested by Cain and Diehr (1992) and

Diehr et al. (1993) was employed, which accounts for the extra

Poisson variation introduced by individuals with multiple

admissions.

For all variation measures, higher values indicate higher levels of

variation between areas. Univariate scatter plots were created for

each measure to aid in the analysis. These included average scores

for each CMHC area, grouped by health region.

In order to answer the second research question on the re-

lationships between measures, Spearman's rank order correlation

coefficient was calculated to investigate the pairwise relationships

between the different measures of compulsory hospitalisation.

The third research question concerning the ability to predict

future ranked levels of compulsory hospitalisation was answered by

ranking each CMHC area for each year according to each measure of

compulsion. Linear regression was performed using each year's rank

as independent variable, and the subsequent year's ranking as

dependent variable. This procedure was repeated for each compul-

sion measure, and R2 was used as measure of explained variance. As a

further test of stability, we performed the same analysis with ranks

from 2014 as independent variable, as well as ranks based on the

average values from 2014 to 2017, to predict ranks in 2018.

To reduce the impact of random fluctuation, the average over the

5‐year period for each area was used to answer research question

one and two. In order to account for risk differences due to varying

gender and age distribution, direct standardisation was performed

for the rates, using the countrywide population as reference popu-

lation (Ash et al., 2003). Expected cases were calculated based on six

age categories (18–25, 26–33, 34–41, 42–49, 50–57, 58–65). Indi-

rect standardisation using countrywide compulsory hospitalisation

rates as reference was used for SCV. As robustness tests to avoid

undue impact of unstable rates, all analyses were repeated without

areas with less than 35,000 inhabitants, resulting in a reduction of

catchment areas to 35–40.

All calculationswereperformedandfiguresgenerated inR‐version
3.6.2 (R Team, 2019), with the following packages: data.table 1.12.8

(Dowleetal., 2019), tidyverse1.3.0 (Wickhametal., 2019),GGally2.0.0

(Schloerke et al., 2020), lubridate 1.7.4 (Grolemund &Wickham, 2011)

and fhidata: Structural Data for Norway (White, 2019).

2.5 | Ethics

The Research Ethics Committee deemed the study to fall outside

their remit as specified by the Norwegian Health Research Act (ref:

2018/795). After a detailed data protection impact assessment the

study was approved by the Privacy Ombudsman at Akershus Uni-

versity Hospital (ref: 2018‐090). Prior to release from NPR, ID‐
numbers were deidentified in accordance with relevant regulations.

3 | RESULTS

During 2014–2018, 16,189 distinct individuals between 18 and 65

years were compulsory hospitalised 36,153 times in Norway, aver-

aging 151 inpatients and 222 hospitalisations per 100,000 person per

year. LoS for compulsory hospitalisations was 12 days (median) and

40 days (average). The total number of days of compulsory hospi-

talisation averaged 8514 per 100,000 person per year. A total of 423

individuals had their legal status changed after being admitted

voluntarily, which equals 2.6% of all compulsory hospitalised

patients.

3.1 | Geographical variation by measure, health
region and over time

Table 1 displays the average amount of geographical variation be-

tween CMHC areas during the study period. According to the EQ

values, the difference between the CMHC areas with the highest and

lowest values ranged from 3.2 to 8.4, depending on which measure of

the level of compulsory hospitalisation was used. According to all

four measures of variability, the inpatient rate showed least vari-

ability across areas. Most variation was seen among the measures

based on duration.
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Figure 1 shows the different measures applied to each CMHC

area, grouped by health region. National average, minimum and

maximum values are indicated on the x‐axis. Each compulsion

measure painted a slightly different picture of the geographical

variation in the level of compulsory hospitalisation. In Northern

Norway outliers were seen for hospitalisation rates. Central

Norway was lower than average on all measures, and also

showed least variation within the health region. Median and

average LoS were longer in Southern and Eastern Norway, and

shorter than the country average for most CMHC areas in

Western Norway.

Figure 2 shows the variation in the different measures over the

period 2014–2018. Inpatient rates consistently showed least vari-

ability for each year of the study compared with the other measures.

Some reduction in geographic variation occurred during the study

period, particularly the hospitalisation rate.

3.2 | Correlation between measures

Results from the correlation analyses are displayed in Figure 3.

The strongest correlations were found between the hospitalisation

rate and the inpatient rate (r = 0.88), and the inpatient rate and

the LoS rate (r = 0.78). Negative correlations were seen between

TAB L E 1 Variation in the level of compulsory hospitalisation
among 74 CMHC areas in Norway 2014–2018

EQ EQ90/10 CV SCV

Rates Hospitalisations 5.6 2.4 35 10.9a

Per 100,000 Inpatients 3.2 2.0 26 5.1

Person per year Los 8.0 2.9 40 16.5a

Median Los 8.4 2.6 40 ‐

Average Los 4.9 2.9 36 ‐

Note: Extremal quotient (EQ) = max/min. EQ90/10 = 90th decile/10th

decile. Coefficient of variation (CV) = standard deviation/mean � 100.

Systematic component of variation (SCV) � 100; reference for

calculation in text.

Abbreviation: CMHC, Community Mental Health Centres.
aSCV adjusted for multiple admissions.

F I GUR E 1 Scatter and violin plot of measures of the level of compulsory mental health care in Norway 2014–2018, grouped by Regional
Health Authority. Scatter points represent the average value for each CMHC for the study period, with point size reflecting population count.

Triangles show health region average with 95% confidence intervals. X‐axes include minimum, maximum and national average, which can also
be seen in the vertical line. Map of Norway shows boundaries for Regional Health Authorities. CMHC, Community Mental Health Centre
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median LoS and the hospitalisation rate (r = −0.37), as well as

between median LoS and the inpatient rate (r = −0.24). The

upper left scatter plot shows that there is a ratio of roughly 2.5

between the highest hospitalisation rate (500) and the inpatient

rate (200).

3.3 | Predicting ranked levels of compulsory
hospitalisation

Figure 4 displays R2 from linear regressions of ranked measures.

Hospitalisation rates were most useful for predicting ranks from year

F I GUR E 2 Variation in the average level of compulsory hospitalisation among 74 CMHC areas in Norway 2014–2018. Extremal quotient

(EQ) = max/min. EQ90/10 = 90th decile/10th decile. Coefficient of variation = standard deviation/mean � 100. Systematic component of
variation � 100. CMHC, Community Mental Health Centre

F I GUR E 3 Correlation plot of measures of the level of compulsory mental health care in Norway 2014–2018. Upper half: heatmap with
Spearman's rho. ***p < 0.001; **p < 0.01; *p < 0.05. Lower half: bivariate scatter plot. Diagonal: univariate distribution
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to year, explaining between 68% and 81% of the variation in the

subsequent year's rank. 53%–60% of the variation in ranked rates in

2018 could be explained by the ranked average between 2014 and

2017.

3.4 | Robustness test

The results of the robustness analyses without areas less than 35,000

can be seen in the Appendix Table A1. A reduction in geographical

variation is observed, and predictions were improved.

4 | DISCUSSION

To our knowledge, this is the first study to quantify geographical

variation in the level of compulsory hospitalisation in mental health

care for an entire population and over time, using different measures

based on events, individuals and duration. The observed geographical

variation was relatively stable across the years, and the variation in

compulsory hospitalisation rates can be considered high compared to

reference procedures (OECD, 2014). Furthermore, all duration

measures showed considerable variation, suggesting substantial

practice variation in the extent to which people remain compulsory

hospitalised over time.

4.1 | Inpatient rates vary less than hospitalisation
rates

The number of compelled inpatients is necessarily less than or

equal to the number of events in a period. Consequently, measures

based on inpatient counts will by necessity never display more

variation than measures based on hospitalisation counts when

applied to the same dataset. How large the difference in variation

will be is an empirical question which will differ between pop-

ulations. In this study, population rates based on counts of in-

patients displayed less than half the amount of geographical

variation of rates based on hospitalisations and LoS according to

the SCV, but the difference was reduced during the study period.

The variation in inpatient rates can be categorised as medium‐to‐

high variation compared to reference procedures (OECD, 2014).

The scatter plot in the lower half of Figure 3 showed that in some

areas the compulsory hospitalisation rate was roughly the same as

the inpatient rate, which means that there were almost no

compulsory readmissions each year in those areas. In contrast, the

ratio of the hospitalisation rate to the patient rate was roughly 2.5

in the area with the highest hospitalisation rate. This means that

every patient in that area on average had more than two compul-

sory hospitalisations each year. The consequences of whether rates

based on events or individuals are used in research and official

statistics is thus highly contingent on the practice of compulsory

readmissions.

The extent of geographical variation was relatively stable

over the years, particularly so for the compulsory inpatient rate,

as displayed in Figure 2. Most geographical variation was seen in

2014 for most measures. Still, the extent of geographical varia-

tion regularly appears larger when considering numbers for each

year separately, than the average for the whole period. This

underlines the importance of caution when interpreting

geographical variations based on numbers from a short time in-

terval, since these might be impacted by fluctuation over time. By

averaging over the 5‐year period, the more extreme differences

due to random outliers were smoothed out. Substantial differ-

ences remained, however, indicating that there are stable differ-

ences in service delivery between different catchment areas of

CMHCs.

The observed geographical variation pales in comparison with

findings from catchment areas in France, where EQ90/10 for the

inpatient rate was 10, and CV roughly 80% (Gandré et al., 2018). The

EQ90/10 is impacted by the number of areas compared (Kazandjian

et al., 1989), which was much larger in France (N = 514), and this can

explain some of the discrepancy. While the CV is also a function of

sample size, such large differences are not expected solely on the

basis of the differing number of areas compared.

4.2 | Inpatient rates correlate strongly with
hospitalisation rates

Rates based on inpatients correlate strongly with rates based on

hospitalisations in this study. In other words, areas where the level of

F I GUR E 4 R2 from OLS. The left part of
the figure shows the amount of explained

variance in ranked levels of compulsory
hospitalisation, as predicted from the previous
year's levels. The right part shows explained

variance for 2018 predicted by levels from
2014, and from the average levels during
2014–2017

HOFSTAD ET AL. - 7 of 11



compulsory hospitalisation is ranked higher, as measured by rates of

hospitalisations, also tend to rank higher when measured by rates of

inpatients. Despite the strong correlations, different health regions

with higher or lower levels of compulsory hospitalisation than

average stuck out, depending on measure. This implies that ranking

areas using only one measure, might give different results based on

the choice of measure.

Moreover, the correlation analysis showed that areas that tend

to have shorter median duration of compulsory hospitalisations, also

tend to have higher hospitalisation rates. An interpretation of this is

that shorter compulsory LoS might not cause significant improve-

ment in health, resulting in a need for further compulsory read-

mission. Another possible explanation is that some areas might

require hospitalisation in order to administer involuntary depot

medication, lowering the median and average LoS. On the other hand,

the strong correlation between the LoS rate and both hospitalisation

and patient rates indicate that more days are spent under compulsion

in areas where more people are detained.

4.3 | Compulsory hospitalisation rates predict
future ranked levels of compulsory hospitalisation

The high amount of variance explained in ranked levels of compul-

sory hospitalisation, solely on the basis of last years ranking, suggest

considerable stability over time. This has implications for efforts at

reducing compulsion levels in high‐ranking areas. If random fluctua-

tion dominates ranking, it would be difficult to identify areas that

could benefit most from interventions to reduce compulsion levels. In

this study however, areas that ranked higher one year were very

likely to be ranked higher the subsequent year, particularly when

ranked by the compulsory hospitalisation rate.

4.4 | Ways of measuring: Events, individuals,
duration

Researchers who are primarily concerned with the burden imposed

on the hospitalised individuals in terms of infringed autonomy might

emphasise different elements of the level of compulsory hospital-

isation, than researchers who, for instance, set out to calculate costs

associated with compulsory hospitalisations. The focus of each study

might therefore impact the choice of measures.

Each compulsory hospitalisation will constitute additional breach

of autonomy, so if the burden of compulsion experienced by patients

in an area is under study, counts of events might provide better es-

timates than counts of individuals. Also, one individual who is subject

to many events of compulsory hospitalisation might significantly

impact the hospitalisation rate in an area, but not the inpatient rate.

It is, therefore, an advantage of inpatient based rates that they are

less prone to random fluctuation, which means that they will be more

stable, even when data is only available for shorter time periods

(Bowers, 2000).

A limitation with measures based on both events and individuals

is that they do not distinguish between longer and shorter durations;

one hospitalisation counts as one event regardless of length. The

number of days under involuntary confinement thus provides an

alternative take on the level of compulsory hospitalisation, and has

been recommended in the compulsion literature (Høyer, 2008), but is

not often reported. LoS is conventionally counted at discharge, which

can be difficult to measure for individuals with very long involuntary

hospitalisations. Those detained for more than a year might, in fact,

not be included in annual statistics, although they in reality

contribute 365 days to an area's total number of days of compulsory

hospitalisation. The LoS rates in our study are therefore based on the

actual number of days of involuntary hospitalisation for each year,

regardless of which year the person was admitted or discharged.

Arguably, this provides a better duration measure of the level of

compulsory hospitalisation in an area. For average or median LoS

however, including unfinished episodes would bias the estimate

downwards.

4.5 | National registers of compulsory admissions

This study was possible because of the existence of a national

comprehensive population‐based registry (Bakken et al., 2020).

Comprehensive health registries are required to analyse variation in

compulsory hospitalisation at national levels, but are not available, or

not of sufficient quality in many countries. As compulsory hospital-

isation might compromise individual autonomy, a lack of high quality

registers could constitute a democratic as well as a methodological

problem.

4.6 | The need for unambiguous terms

Høyer (2008) elaborated on difficulties in comparing rates of

compulsory hospitalisation from different sources, since some studies

only count involuntary admissions, while others include orders issued

after admission; and the age range of the study population might

differ and is often not reported. In a similar vein, based on the results

from this study, we urge increased awareness of the importance of

reporting accurately what measures are being used and how they are

operationalised. At face value, terms that are commonly used in the

research literature, such as compulsory hospitalisation rate and invol-

untary admission rate signify that they are based on events. But a

closer reading shows that they are sometimes based on the number

of patients who had at least one compulsory hospitalisation—in other

words individuals (Gandré et al., 2018; Sheridan Rains et al., 2019;

Weich et al., 2017). The extent to which rates based on hospital-

isations or inpatients differ will depend on the compulsory read-

mission factor. As we have seen, the hospitalisation rate can be

considerably larger, and vary substantially more, than the inpatient

rate. Consequently, researchers should provide detailed and
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unambiguous descriptions of their measures, and what amounts to

admission rates or patient rates should be named accordingly.

4.7 | Further research

Further research is needed to establish the performance of mea-

sures of the level of compulsory hospitalisation in other populations.

While our study focuses on inpatient compulsion it is clearly of

interest to consider the extent and variation of outpatient

commitment as well, which is another area of research that would

benefit from adopting more standardised measures (Rugkåsa, 2016).

It would be especially interesting to calculate continued duration of

compulsion when inpatient stays result in discharge to outpatient

commitment.

4.8 | Strengths and limitations

A considerable strength of this paper is that we had access to com-

plete information about all compulsory hospitalisations from the

whole population in Norway over a 5‐year period. The data are

routinely collected, which is simultaneously a strength and limitation

with register data, since they are not primarily intended for research.

Differences in the way events are registered can exist between areas.

We rely on the evaluation of the NPR for the validity and

completeness of the variables used. Furthermore, other risk factors

that can be unevenly distributed, such as patient mix, were not

accounted for. Consequently, it would not be right to label all the

observed geographic variation as unwarranted.

5 | CONCLUSION

This study showed that measures based on events, individuals and

duration, paint different pictures of the extent and geographical

variation of the level of compulsory hospitalisation. The geographical

variation was high for hospitalisation rates and duration measures,

and was stable across the years. Future studies describing the level of

compulsory hospitalisation are likely to yield a richer and more ac-

curate picture by including multiple measures. Since inpatient rates

can be significantly lower than hospitalisation rates, and display less

geographical variation, it is important that measures are accurately

described to reflect how they are constructed and what they are

based on.
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APPENDIX

TAB L E A1 Variation in the level of compulsory hospitalisation
among 40 CMHC areas in Norway 2014‐2018

EQ EQ90/10 CV SCV

Rates Hospitalisations 5.6 1.9 32 6.1a

Per 100,000 Inpatients 3.2 1.9 24 3.4

Person per year Los 5.6 2.6 36 8.0a

Median Los 6.6 2.4 39 ‐

Average Los 4.2 2.2 32 ‐

Note: Population >35,000. Extremal quotient (EQ) = max/min. EQ90/

10 = 90th decile/10th decile. Coefficient of variation (CV) = standard

deviation/mean � 100. Systematic component of variation (SCV) � 100;

reference for calculation in text.

Abbreviation: CMHC, Community Mental Health Centre.
aSCV adjusted for multiple admissions.
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Background: Compulsory hospitalisation in mental healthcare is contested. For ethical

and legal reasons, it should only be used as a last resort. Geographical variation

could indicate that some areas employ compulsory hospitalisation more frequently

than is strictly necessary. Explaining variation in compulsory hospitalisation might

contribute to reducing overuse, but research on associations with service characteristics

remains patchy.

Objectives: We aimed to investigate the associations between the levels of compulsory

hospitalisation and the characteristics of primary mental health services in Norway

between 2015 and 2018 and the amount of variance explained by groups of

explanatory variables.

Methods: We applied random-effects within–between Poisson regression of 461

municipalities/city districts, nested within 72 community mental health centre catchment

areas (N = 1,828 municipality-years).

Results: More general practitioners, mental health nurses, and the total labour-years

in municipal mental health and addiction services per population are associated with

lower levels of compulsory hospitalisations within the same areas, as measured by both

persons (inpatients) and events (hospitalisations). Areas that, on average, have more

general practitioners and public housing per population have lower levels of compulsory

hospitalisation, while higher levels of compulsory hospitalisation are seen in areas with a

longer history of supported employment and the systematic gathering of service users’

experiences. In combination, all the variables, including the control variables, could

account for 39–40% of the variation, with 5–6% related to municipal health services.
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Conclusion: Strengthening primary mental healthcare by increasing the number of

general practitioners and mental health workers can reduce the use of compulsory

hospitalisation and improve the quality of health services.

Keywords: compulsory hospitalisation, geographical variation, service characteristics, nested generalised linear

mixed model, random effects within-between models

INTRODUCTION

Compulsory hospitalisation deprives patients of their liberty and
remains contested. This is due to both negative experiences
with coercion reported by patients (1, 2) and a lack of
reliable studies that demonstrate beneficial outcomes
of such hospitalisations. Compulsory hospitalisation is
bound by law as a last resort, after voluntary care has
been tried or deemed futile. There have been multiple
initiatives to reduce its use, including the European Council’s
recommendation to abolish coercion in mental healthcare
(3). Yet, clinicians continue to assess patients to occasionally
require admission against their will (4), for instance to
prevent serious harm, which might partly explain why no
jurisdiction seems able to do entirely away with coercive
practice (5).

The observed variation in the levels of compulsory
hospitalisation within jurisdictions is noteworthy (6–12)
and shows up to a sixfold difference between the highest and
lowest average rate of compulsory hospitalisation per 100,000
inhabitants in hospital catchment areas (13). If such variation
does not have any clear explanation, this could indicate that
certain areas use more compulsion than strictly necessary and,
thus, have a potential for reduction.

The risk of compulsory hospitalisation has repeatedly been
linked to individual level characteristics, such as the presence of
severe mental illness (SMI), previous compulsory hospitalisation,
male gender, single or divorced marital status, unemployment,
and receipt of welfare benefits (14). However, only a few studies
have focused on the organisation of health services, which might
complement our understanding of what we consider risk or
preventive factors, for compulsory hospitalisation.

There are reasons to believe that the existence of supportive,
voluntary alternatives acceptable to both patients and health
professionals can reduce the need for compulsory hospitalisation
by facilitating recovery or crisis management. A study from
Belgium showed that the lack of less restrictive alternatives
was a stronger predictor for compulsory hospitalisation than
was the presence of a mental disorder or dangerousness (15).
This suggests that, to help minimise excessive compulsion
usage, it is important to ascertain whether differences in the
organisation and resources of primary mental health services
are associated with more, or less, compulsory hospitalisation
(16). To widen the scope of the existing literature, which
primarily focuses on patient-related factors, we will specifically
investigate the role of service characteristics, and we select
factors that have been associated with compulsory admissions
in the literature or, there is good reason to believe have
such associations.

Service Characteristics Related to
Compulsory Hospitalisation
Compulsory hospitalisation has been associated with the size and
constitution of the primary mental health labour force. A report
from Norway found lower rates of compulsory hospitalisation
in hospital catchment areas with more labour-years in primary
mental health services per population (17). Poor housing or
homelessness can both be a consequence of and a risk factor for
SMI. Providing public housing for individuals in high-risk groups
might thus reduce the need for compulsory hospitalisation. A
French study found lower rates of involuntary inpatients in areas
with increased housing capacity for disabled individuals and
slightly higher rates in areas with more general practitioners
(GPs) (6). Explanations for the latter finding ranged from GPs’
lack of ability to identify and treat mental health needs to a
possible confounding with urbanisation.

Unemployment has been associated with a higher risk of
compulsory hospitalisation (18). Unemployment reduces income
and impacts social status, both of which might lead to the
deterioration of mental well-being. In addition, unemployment
might also result from mental illness. Area-based coordinated
initiatives for employment support that aim to facilitate the
employment of individuals with SMI (19) might therefore impact
the risk of compulsory hospitalisation.

It seems likely that the quality of cooperation between service
levels might impact the levels of compulsory hospitalisation. In
Norway, staff in specialist services are expected to supervise and
offer consultations to their colleagues in primary health services
(20). Those working in these services have identified good
collaboration as a factor that has the potential to reduce the use of
compulsion (21). Furthermore, recovery-oriented practice focuses
on rehabilitation and empowerment (22). Recovery principles,
including the systematic gathering of experiences from service
users, can influence how primary mental health services are
organised and delivered, for instance by contributing unique
expertise through lived experience (23), which might increase the
likelihood of services being received voluntarily.

Finally, early intervention services that seek to identify
mental health problems and intervene at an early stage
(24) could theoretically be associated with the level of
compulsory hospitalisation.

Aims
The overarching aim of this investigation is to explore the
relationships between the levels of compulsory hospitalisation
and the organisation of primary mental health services. We will
answer the following research questions:
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1) What is the direction and the strength of association between
selected characteristics of primary mental health services and
the area level of compulsory hospitalisation?

2) How much of the variation in compulsory hospitalisation is
accounted for by the area’s age distribution, deprivation level,
SMI prevalence, andmunicipal mental health services?

METHODS

Study Design
The study design is a retrospective exploratory panel analysis
with hierarchical models that account for clusters at different
levels, using an approach that separates variation within and
between areas.

Study Context
Primary healthcare in Norway is delivered by local authorities,
which are also responsible for social care and public housing.
These consist of municipalities and the city districts of the four
largest cities (Oslo, Stavanger, Bergen, and Trondheim). These
461 areas (hereafter referred to as municipalities) constitute our
level of analysis. All use of compulsory mental healthcare is
initiated by specialist services, which is delivered by 22 state-
owned Hospital Trusts. The Hospital Trusts have acute inpatient
wards and Community Mental Health Centres (CMHC) that
deliver decentralised specialist treatment, often in cooperation
with the municipalities. During the study period, the number of
municipalities reduced from 459 to 457 in 2017 and to 453 in
2018, and the CMHC catchment areas reduced from 69 to 67 in
2017 and to 65 in 2018.

Compulsory hospitalisation is regulated by the 1999
Norwegian Mental Health Care Act. The main legal criterion
for admitting patients for involuntary observation or treatment
is that the patient must suffer from a serious mental disorder.
Additionally, voluntariness must have been tried, the patient’s
condition must be likely to deteriorate without treatment, or the
patient poses an immediate risk to themselves or others. From
2017, compulsory care is only permitted for patients who lack the
capacity to consent to treatment, unless there is immediate and
serious risk to the patient’s own life or the life or health of others.

Sample and Data Sources
Individual level data on all contacts with specialist services
in Norway are routinely recorded in the National Patient
Register (25). We acquired data for each episode of compulsory
hospitalisation during 2015–2018 and for each contact with
specialist services by people with SMI. The population at risk of
compulsory hospitalisation was defined as all individuals between
18 and 65 years residing within a Norwegian municipality during
the study period. This range was chosen since services are
organised differently for the other age groups. We excluded
individuals without a Norwegian identification number or those
from whom information on residency was missing (1 and
<0.001% of people compulsorily hospitalised, respectively).

Information on population, public housing, and labour-
years of GPs and mental health nurses was collected

from Statistics Norway. To calculate the population-
based rates, we included all individuals between 18
and 65 years residing in each municipality during the
study period.

Information on the remaining service characteristics
was obtained from the annual report to the Norwegian
Directorate of Health by the mental health and addiction
services in each municipality (26). Unemployment data
were provided by the Norwegian Labour and Welfare
Administration. Table 1 contains the description and data
source for outcomes and the explanatory and control variables.
More detailed information about the data sources can be found in
the Appendix.

Variables
We have previously shown that the geographical variation in
the level of compulsory hospitalisation appears larger when
rates are based on the number of hospitalisations (events),
rather than the number of patients hospitalised (individuals),
and that including both outcomes is likely to yield a more
encompassing picture (13). Two outcome measures were
therefore employed in the present analysis: (i) the annual number
of compulsory hospitalisations (for observation or treatment)
and (ii) the annual number of patients with at least one
compulsory hospitalisation.

The municipal mental health and addiction services are
interdisciplinary, and the total number of labour-years included
nurses, healthcare workers, GPs, and psychologists. The rates
were calculated by dividing counts by the population aged 18–
65 years. The question of the perceived quality of the cooperation
between primary and secondary mental health services and the
question on the recovery orientation of services were scored by
service managers in each municipality. Answers for the latter
two were recoded as numeric variables ranging from one to five,
where a higher score represented better cooperation or greater
extent of recovery orientation. Housing First, employment
support, early intervention, and service users’ perspectives were
included as dummy variables. Data on recovery perspectives were
only available for 2017–2018, while data on Housing First and
early intervention were only available for 2015.

To adjust for differing risks due to age distribution,
the population share aged 20–39 years was included as a
covariate since this age group has a higher risk of compulsory
hospitalisation. Similarly, the municipality’s share of population
aged 65 years and over was included due to the lower risk
in this age group. The annual number of individuals who
had or received a diagnosis of SMI and were in contact with
specialist services, divided by the area’s at-risk population and
multiplied by 1,000, was included to account for differences
in case mix. SMI was defined according to the International
Classification of Diseases 10th revision (ICD-10) diagnosis codes
F20–F31 (27). To account for differences in area deprivation
level, the proportion of people living in crowded housing and the
unemployment rate were included as covariates. Finally, dummy
variables were added for each year. Neither of these control
variables were assumed to be caused by the outcomes or the
exposures of interest, but they could theoretically impact both.
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TABLE 1 | Description of measures and data sources.

Name of measure Description of measure Data source

Outcomes

Compulsory

hospitalisations

Number of episodes of compulsory hospitalisation per year. Population aged 18-65 NPR

Compulsory hospitalised

patients

Number of individuals hospitalised compulsory per year. NPR

Explanatory variables

Overall labour-years Total number of labour-years within municipal mental health and addiction services per 1,000 population. IS 24/8

General practitioners Labour-years for physicians in the municipal health and care services per 1,000 population. Statistics Norway

Mental health nurses Labour-years for psychiatric nurses in the municipal health and care services per 1,000 population. Statistics Norway

Public housing Total number of municipal disposed dwellings per 100 inhabitant. Statistics Norway

Housing first Has the municipality/city district employed “Housing First?” (Yes/No). IS 24/8

Employment support Has the municipality used IPS/Supported Employment within mental health and substance misuse work? (Yes/No). IS 24/8

Quality of cooperation How do you evaluate that the cooperation agreement between municipality and health trust. IS 24/8

between municipality is working for adults with mental health difficulties/illness? (Very good/Good/Medium/Poor/Very poor).

and specialist services

Early intervention Has the municipality made initiatives to uncover mental health or addiction problems as early as possible? (Yes/No). IS 24/8

Recovery To what extent would you say that the services in mental health and addiction in your municipality is recovery oriented? IS 24/8

Perspectives (Very great extent/Great extent/Some extent/Small extent/Very small extent).

Service users’ Has the municipality in a systematic way gathered user experiences within mental health or addiction services IS 24/8

Perspectives during the last 12 months? (Yes/No).

Control variables

Share of population aged

20–39

Number of individuals aged 20–39 divided by total population in area. Statistics Norway

Share of population 65 + Number of individuals older than 65 years divided by total population in area. Statistics Norway

SMI per 1,000 Annual number of people with severe mental illness who was in contact with specialist services NPR

divided by total population in area, multiplied by 1,000.

Crowded housing Percentage of households that live in crowded housing. Statistics Norway

Unemployment rate Percentage of work force, age 15–74, that is unemployed. Norwegian Labour

and Welfare

Administration

Statistical Analysis
In order to answer research question one, associations
between the health service characteristics and compulsory
hospitalisations were explored using generalised linear mixed
models, which account for non-independence of observations
(28). Random intercepts for municipalities nested within CMHC
catchment areas were modelled to allow for differences in
compulsory hospitalisation between areas at both levels. A
random-effects within–between approach was employed, as
recommended in the literature (29). Between-area associations
are investigated by comparing areas cross-sectionally, while
longitudinal data also contain within-area variance which
can be used to compare each area with itself at different time
points. In order to disentangle the two sources of variation,
each time-varying predictor was split into two, where the
municipality average during the study period was used to
estimate between-area associations, while the deviation from
the municipality average was used to estimate within-area
associations. These within-area associations are useful for
predicting change in the levels of compulsory hospitalisation

when specific service characteristics change, as they are not
biased by omitted variables at the municipality level since all
unmeasured time-invariant variables are absorbed into the
between effect. For the binary variables, the between association
represents the proportion of time the municipality employed
that measure.

Since the outcomes were counts, a Poisson error distribution
was assumed and a log link function was used (30). Since
the municipalities differ in population size, the log of the
population aged 18–65 years was used as offset, which changed
the outcome to rate per population. Rather than combining
all variables in one large model, separate models were run for
each explanatory variable to avoid conditioning on potential
colliders and mediators. Models were fit using the Laplace
approximation. In order to quantify the predicted change in the
levels of compulsory hospitalisation between and within areas,
conditional effect plots were created for the four continuous
explanatory variables. The equations for the hierarchical models
and the descriptions of the effect plots are found in theAppendix.
For the two explanatory variables where only one wave of data
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was available, cross-sectional analysis in the form of Poisson
regression was performed using CMHC catchment area as
fixed effect.

In order to answer the second research question of variance
explained for groups of explanatory variables, the marginal R2

suggested by Nakagawa and Schielzeth was calculated (31), which
only considers the variance of the modelled variables, in other
words the fixed effects, and not the random effects. Separate
values were calculated for age distribution in the area; area
deprivation level, which included the unemployment rate and
share living in crowded housing; and illness prevalence, which
is the number of individuals diagnosed with SMI who were
in contact with specialist services each year. All variables on
service characteristics were included in the same model in order
to evaluate the combined explanatory power. The explained
variance of the labour-years of mental health nurses and recovery
perspectives was estimated in a separate model due to the higher
number of missing values. Finally, all groups were included
in the same model in order to estimate the total variance
explained by all groups of variables. To ensure that the same
number of units were compared for all groups of variables,
only units without missing values for all groups of variables
were included in these analyses. Finally, model performance
and robustness were checked by estimating models differing in
nesting, models controlling for grand mean change of predictors
over time, and models using the fixed-effect Poisson estimator
with White’s heteroscedasticity robust standard errors and area-
clustered standard errors. All analyses were performed using R
version 4.0.3 (32) and the following packages: tidyverse (33) and
data.table (34) for data wrangling, ggplot2 for graphs (35), and
ggeffects 1.0.2 (36) for calculating marginal effects. For multilevel
analyses, lme4 1.1.26 (37) was used with the “bobyqa” optimiser.
For the fixed-effect Poisson estimator, the fixest package was used
(38). The performance 0.7.0 package (39) was used to evaluate
model performance and to calculate R2.

Missing Values
Completeness across all data sources was in general very good,
except for three explanatory variables with 12–21% missing.
Two of these were only available for 2015 (Housing First and
early intervention). In these two cases, multiple imputation was
performed using the mice package (40), with default settings
and 20 imputations. For the third variable, labour-years of
mental health nurses, 392 observations (21.4%) were missing
among municipality-years, and 51 municipalities (12.2%) had
missing values for the level 2 between-area association. This and
the remaining variables with missing values were handled by
listwise deletion.

Ethics
The South-Eastern Regional Research Ethics Committee gave
permission to analyse de-identified registry data, but otherwise
deemed the study as falling outside their remit as specified by
the Norwegian Health Research Act (ref. 2018/795). The project
was therefore approved by the Privacy Ombudsman at Akershus
University Hospital following a detailed data protection impact
assessment (ref. 2018-090).

RESULTS

Descriptive Statistics
The average number of compulsory hospitalisations in each
municipality varied from 0 to 206, with a mean value of 14.6.
Descriptive statistics of the municipalities’ average values during
the study period can be seen in Table 2.

Associations Between Features of Mental
Health Services and Levels of Compulsory
Hospitalisation
The intraclass correlation is equal to the variance partition
coefficient for models with only random intercepts and shows
the amount of variation due to systematic differences between
the municipalities nested within the CMHC catchment areas.
For compulsorily hospitalised patients, the clustering accounted
for 40% of the variation (CMHC = 15%, municipality = 25%);
for compulsory hospitalisations, the clustering accounted
for 62% of the variation (CMHC = 19%, municipality
= 43%).

Figure 1 shows the exponentiated regression coefficients
from eight different multilevel Poisson models, which can
be interpreted as rate ratios. They represent the relative
change in the annual rates of patients and hospitalisations
per population that would be expected for a one unit
increase in each explanatory variable, while accounting for
control variables. Unadjusted models are included in the
Appendix, along with the robustness checks and model
performance.

Most associations were larger when the outcome
was hospitalisations compared to patients. The largest
unstandardised rate ratios were seen within areas for GPs
and mental health nurses. A 12–16% increase of GPs per
population from the area average was associated with
a reduction of one compulsory hospitalisation, as seen
in the conditional effect plots in the Appendix. For the
total number of labour-years in municipal mental health
and addiction services, the trends were weaker, and the
association was marginally in the opposite direction for the
between-area comparisons.

Higher numbers of public housing were also associated with
lower levels of compulsory hospitalisation, as measured by both
patients and hospitalisations, and both within and between
municipalities. In contrast, areas with supported employment
had 0.09 times higher rates of compulsorily hospitalised patients
and 0.16 times higher rates of compulsory hospitalisation
compared to areas without supported employment.

For the measurements of cooperation between municipal and
specialist services, there was no discernible within association,
but municipalities that more often rated the cooperation to be
good had lower levels of compulsory hospitalisation compared
to municipalities where the cooperation was rated as poorer;
however, the 95% confidence intervals (CIs) included 1.

For recovery perspectives in municipal services, three of
four associations pointed towards higher levels of compulsory
hospitalisations, particularly within municipalities. Similarly,
areas that systematically gathered service user’s perspectives had
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TABLE 2 | Characteristics of Norwegian municipalities and city districts, 2015–2018.

Name of measure Municipality-years % missing Mean Min Max SD Distribution

Compulsory hospitalisations 1,828 0 14.6 0 206 25.2

Compulsory hospitalised patients 1,828 0 10.8 0 120 18.0

Population aged 18–65 1,828 0 7,198 120 76,681 10,057

Share of population aged 20–39 1,828 0 23.6 16.2 69.5 5.0

Share of population 65+ 1,828 0 18.3 3.0 28.7 4.0

Severe mental illness per 1,000 1,828 0 1.6 0 9.1 0.9

Crowded housing share 1,828 0 8.2 2.4 29.6 3.7

Unemployment share 1,821 0.4 2.3 0.5 9.5 1.1

Labour years per 1,000

Total in municipal mental health 1,828 0 3.7 0.7 14 1.6

General practitioners 1,828 0 1.3 0.2 3.4 0.5

Mental health nurses 1,604 12.2 0.4 0.01 2.3 0.4

Public housing per 100 1,828 0 2.6 0.1 9.0 1.2

Housing first† 387 15.7 0.1 0 1 0.4

Supported employment 1,824 0.2 0.2 0 1 0.3

Quality of cooperation 1,820 0.4 3.5 1 5 0.5

Early intervention† 403 12.2 0.8 0 1 0.4

Recovery perspectives†† 900 1.1 3.8 1 5 0.7

Systematic gathering of user experiences 1,824 0.2 0.5 0 1 0.3

Descriptive statistics are based on the average values for Norwegian municipality/city districts in 2015-2018.

*Distribution shows logged values.
†Data available from 2015.
††Data available from 2017 and 2018.

0.13 times higher rates of compulsorily hospitalised patients
and 0.19 times higher rates of compulsory hospitalisation
compared to areas that did not gather service user’s
perspectives systematically.

The cross-sectional analyses (only reported in text) showed
that the levels of compulsory hospitalisation were higher
in municipalities that reported initiatives to uncover mental
health problems as early as possible, after adjusting for area
demographics and socio-economic status (patients: β = 1.1,
95% CI = 0.96–1.26, p = 0.16; hospitalisations: β = 1.19, 95%
CI = 1.06–1.34, p = 0.004) compared to municipalities without
such measures. Similarly, municipalities that employed Housing
First had more compulsorily hospitalised patients compared to
areas without a Housing First policy (patients: β = 1.14, 95%
CI = 1.00–1.30, p = 0.049; hospitalisations: β = 0.97, 95%
CI= 0.82–1.14, p= 0.69).

Amount of Variance Explained by Groups
of Explanatory Variables
In total, all the groups of variables accounted for 39–40% of
the variation, as seen in Figure 2. The municipal mental health
services accounted for 5% of the variation in compulsorily
hospitalised patients and 6% of compulsory hospitalisations. The
separate model containing the labour-years of mental health
nurses and recovery perspectives accounted for roughly 1.5%
of the variation. In contrast, the annual number of individuals
diagnosed with SMI per 1,000 alone accounted for 29–33% of
the variation.

DISCUSSION

This study showed considerable geographical variation in
compulsory hospitalisation between Norwegian municipalities
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FIGURE 1 | Between- and within-area associations of municipal mental health service in Norway, 2015–2018. N, patients; •, hospitalisations. Rate ratios with 95%

Wald confidence intervals.

in 2015–2018, which was associated with several characteristics
of the municipal mental health services, both when comparing
areas cross-sectionally and when comparing each area with
itself over time. Higher levels of labour-years of GPs and
mental health nurses were associated with lower levels of
compulsory hospitalisation. Furthermore, areas that on average
had more public housing had lower levels of compulsory
hospitalisation compared to areas that on average had less
public housing. Higher levels of compulsory hospitalisation
were observed in areas that had strategies for employment
support for longer time periods compared to areas with shorter
or no employment support. Similarly, areas that reported to
systematically include user experiences in multiple years showed
higher levels of compulsory hospitalisation compared to areas
that, to a lower extent, included user experiences. Somewhat
higher levels of compulsory hospitalisation were also seen within
municipalities over time for services reporting high levels of
recovery orientation. Combined, the variables on municipal
mental health services could account for a modest 5–6% of the
observed variation.

Our findings suggest that GPs play an important role in
reducing compulsory hospitalisations. GPs often serve as the
first, and only, health service for mental disorders and as the
gateway to other services. More GP capacity may provide more
time for treatment and continuity and help patients avoid
deterioration. In a Norwegian study, referrals to compulsory
hospitalisation were more often made by physicians who did
not know the patient (41), as opposed to GPs. Our results
imply that the risk of compulsory hospitalisation could increase
in areas that struggle to maintain their GP-to-inhabitant ratio
and that strengthening the GP service could aid in preventing

FIGURE 2 | Amount of total variance explained by groups of explanatory

variables. N, patients; •, hospitalisations.

compulsory admissions. This association was slightly weaker
between areas, but still robust to different model specifications.
This is seemingly in contrast to the finding of Gandré et al.
(6) from France of increased levels of compulsorily hospitalised
patients in areas with more GPs. However, their variable suffered
from collinearity, and the 95% CI for the regression coefficient
included 1. Furthermore, since the organisation and the content
of healthcare services differ between countries, the results are not
directly comparable.

The labour-years of mental health nurses showed somewhat
weaker negative within- and between-area associations with
both compulsory hospitalisations and compulsorily hospitalised
patients, which is in line with previous findings from Norway
(17) and Finland (42). More labour-years can enable frequent
contact and group activities, facilitating peer discussions and
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the development of a therapeutic alliance (43). Furthermore,
increased availability of personalised supervision for coping and
maintaining a stable everyday life can enable early discovery
and prevent the deterioration of known SMI, reducing the
need for compulsory hospitalisation. Conversely, in small, rural
municipalities where one or two mental health nurses might
represent the only staff, services are more vulnerable, and
challenges can arise when there is sick leave among the staff, or
when the need for service arises outside of office hours.

The total number of labour-years in municipal mental
health services showed less pronounced associations, but
demonstrated the benefits of separating within- and between-
variation (29). More labour-years within each area was
associated with fewer compulsory hospitalisations, while
municipalities that on average employed more labour-
years had higher levels of compulsory hospitalisation
compared to municipalities with fewer labour-years. Such
a finding could emerge if more labour-years resulted in
reduced levels of compulsory mental healthcare, but that
the increase in labour-years primarily occurred in areas
with challenging case mix and high rates of compulsory
mental healthcare.

There was a slightly lower rate of compulsory hospitalisations
for each additional public housing per 100 inhabitants. Insecurity
regarding living conditions is likely to have a major impact on
individuals who are already vulnerable (21, 44).

There were more compulsorily hospitalised patients in areas
that employed Housing First and slightly higher levels of
compulsory hospitalisations in areas that had employment
support. These are services that are found in a minority of
municipalities and are likely to be initiated based on needs. As
these services are not mandatory, they will have to be prioritised
in competition with other municipal initiatives. Consequently,
employment support or Housing First does not necessarily
increase the risk of compulsory hospitalisation, but could rather
indicate that these programsmay have been initiated in areas with
more compulsory hospitalisation.

Concerning cooperation between municipalities and
health trusts, we observed slightly lower levels of compulsory
hospitalisation in municipalities that gave a favourable rating
of their cooperation with specialist services compared to areas
with a less favourable rating. This is in line with perspectives
from professionals within primary mental health services, who
considered poor collaboration with secondary mental health
services a risk factor for compulsory hospitalisation (21).

Municipalities that reported initiatives to uncover
mental health problems as early as possible showed
moderately higher levels of compulsory hospitalisation.
One explanation could be that these initiatives uncover
individuals who are in need of treatment, but are unable or
unwilling to receive voluntary treatment, in line with the
findings of Weich et al. (45). Their study identified higher
awareness of treatment needs as a possible explanation
for the higher levels of compulsory hospitalisation.
Alternatively, it could be that areas with low levels of
compulsory hospitalisation see less need to initiate early
intervention measures.

Recovery-oriented services showed a somewhat surprising
positive, but weak, within-area association. Since we only
had access to 2 years of data for this variable, the within-
area comparisons are less likely to reliably measure weak
associations. Furthermore, our measure says nothing about
what a recovery-oriented service actually implies (46). Still, we
remain open to the possibility that applying more recovery
perspectives in municipal mental health services could result in
more compulsory hospitalisations, and that recovery perspectives
may also exist within services with high levels of compulsory
hospitalisation (47).

The systematic gathering of user experiences was associated
with slightly higher levels of compulsory hospitalisations between
areas. A possible explanation of this could be that municipalities
with higher levels of compulsory hospitalisation are more
inclined to include user experiences. However, the users of
municipal mental health services who inform the municipalities
might not be the patient group most likely to be compulsorily
hospitalised, which would give less reason to expect reductive
effects of including user experiences.

In summary, several of the explanatory variables
showed negative associations with the levels of compulsory
hospitalisation. Meanwhile, some measures, such as Housing
First, employment support, and inclusion of user perspectives,
showed somewhat surprising between-area associations. This
raises the question whether these measures were initiated based
on needs, or that perhaps municipalities attempt to remedy
service sectors that they find particularly challenging.

BOX 1 | Commentary: Lived Experience by Solveig H. H. Kjus.

I have personal experience of community and inpatient mental health

services, both voluntary and compulsory hospitalisation. I commented on

drafts of this article and contributed to discussions concerning the design

of the project.

The study finds that higher levels of labour-years of GPs and mental health

nurses were associated with lower levels of compulsory hospitalisation. This

seems reasonable from a patient’s view. The availability of GPs and mental

health staff might secure and contribute to the alliance between the person

and the healthcare system.

The study also indicates that more public housing was associated with lower

levels of compulsory hospitalisation. Having a home that feels secure and

comfortable is important for all people, also persons with SMI, and feeling

secure and comfortable at home might reduce stress and deterioration that

otherwise could end in a compulsory hospitalisation. The possibility to achieve

this might be higher if the municipality has more public housing.

The study indicates that good cooperation between municipalities and

specialist services was associated with lower levels of compulsory

hospitalisation. This cooperation is important for the person to feel taken

care of, and it increases the experience of continuity in the services, which is

especially important for persons with SMI.

It is a limitation of the study that it does not include all involuntary referrals-only

those that ended in a compulsory hospitalisation. The possible experience

of being taken by force to compulsory hospitalisation is similar, even if the

referral did not result in a compulsory hospitalisation. This might represent a

trauma for the patient, next of kin, and other persons watching. A compulsory

referral can therefore initiate that the person withdraws from future voluntary

treatment, which, in turn, might end in new compulsory hospitalisations.
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The geographical variation was larger for counts of
hospitalisations than patients, and so were most associations.
In combination, the variables on municipal mental health
services could account for 5–6% of the total variation,
which was equal to or less than the variation due solely
to age distribution or area deprivation, and far less than
the variation explained by the rates of individuals with
SMI. This could indicate that improving municipal mental
health services, at least the parameters included here, is no
panacea for reducing the levels of compulsory hospitalisation.
When all groups of variables were included in the same
model, they were able to account for 39–40% of the
variation according to the marginal R2. Further research
is required to uncover other possible explanations for the
geographical variation.

STRENGTHS AND LIMITATIONS

The major strength of our study is that we had access to
the entire population of people who were compulsorily
hospitalised in Norway during the study period, yielding
few selection problems. Furthermore, we employed
a methodology that allowed us to separate variation
at different levels of hierarchical clusters, as well as
differentiating within- and between-area associations. Since
we included data from all municipalities during the study
period, these findings are likely to be representative of
current practise.

The decision to also include measures of hospitalisations
and not only patients, or first events, violate principles of
independent observations that underlie the use of Poisson
models and could result in deflated standard errors. This could
be a concern if certain patients living in small municipalities
contributed many hospitalisations; however, this was not a
pervasive problem.

Since our study was exploratory, we did not adjust for
multiple comparison (48). Future studies employing pre-planned
hypotheses ought to be performed to confirm the associations
observed in this study. Finally, the results from this study are
not necessarily generalisable to other countries with different
legislation and organisation of health services.

CONCLUSION

This study shows considerable geographical variation in
compulsory hospitalisation between municipalities. It indicates
that increases in labour-years of GPs and mental health nurses,
as well as public housing, are associated with lower levels
of compulsory hospitalisation, as measured by inpatients and
hospitalisations. Strengthening the municipal mental health
services by providing resources for more GPs and mental health
workers in the municipal services, and providing more public
housing might thus contribute toward reaching health political

ambitions of reducing the use of compulsory hospitalisation. This
study also illustrates the importance of combining analyses of
within- and between-area variation in longitudinal research on
compulsory mental healthcare.
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Appendix A: Data sources 
Individual level data on all contacts with specialist services in Norway are routinely recorded 

in the NPR. We acquired data for each episode of compulsory hospitalisation during 2015-

2018. Counts were based on the patients’ residency at the time of hospitalisation, and the 

number of compulsory hospitalisations were counted for each individual, within each 

municipality. Consequently, patients who moved during the study period were counted in 

multiple municipalities, but each episode was only counted once. 

 

Information on population, public housing, and labour-years of GPs and mental health nurses 

was collected from Statistics Norway. Labour-years are defined as the number of full-time 

equivalent positions during a year. Information on the remaining service characteristics was 

obtained from a dataset on municipal mental health and addiction services (33). 

Unemployment data were provided by the Norwegian Labour and Welfare Administration.  

 

For total number of labour-years in municipal mental health and addiction services, detailed 

information was unavailable for city districts in Bergen, Trondheim, and Stavanger. The 

municipal total was allotted according to each city districts’ population under the assumption 

that labour-years were equally distributed across city districts. Labour-years of GPs included 

approximately 20% municipal employed physicians in other functions. For the number of 

mental health nurses, detailed information was lacking in all four cities, so the city total was 

allotted according to the distribution of total number of labour-years in mental health services. 

Data from the Norwegian Patient Registry (NPR) 
NPR contains information on all contacts with specialised services, and we received access to 

information on all episodes of compulsory hospitalisation and admissions converted to 

compulsory care during the study period, including age and gender of the patients, legal 

formality and dates of formality change, admission date, discharge date, institution. 

Furthermore, we received data on all contacts for people diagnosed with a severe mental 

disorder. 

Data from Statistics Norway 
Population, by sex and one-year age groups:  

https://www.ssb.no/en/statbank/table/07459 

 

Labour-years for physicians in the municipal health and care services: 

https://www.ssb.no/en/statbank/table/11996 (municipalities) 

https://www.ssb.no/en/statbank/table/12405 (urban districts) 

 

Care services, labour-years, by education:  
Registered nurses for the mentally subnormal (sic!) 

https://www.ssb.no/en/statbank/table/11924 

 

Public housing:  

“A dwelling with municipal right of disposal is a dwelling that the municipality can rent to its 

inhabitants through a tenancy agreement, for example nursing and care dwellings, dwellings 

https://www.ssb.no/en/statbank/table/07459
https://www.ssb.no/en/statbank/table/11996
https://www.ssb.no/en/statbank/table/12405
https://www.ssb.no/en/statbank/table/11924


for refugees, dwellings for socially and/or financially disadvantaged etc. Nursing homes, old 

people's homes etc without tenancy agreement are not included.” 

https://www.ssb.no/en/statbank/table/12008 (municipalities) 

https://www.ssb.no/en/statbank/table/13203 (urban districts) 

 

Crowded dwelling: “Lives in crowded dwelling, many rooms and sq.m.: Households are 

considered as living crowded if: 1. the number of rooms is lower than the number of residents 

or one resident lives in one room, and 2. the number of square metres (P-area) is below 25 

sq.m. per person. If the number of rooms or the P-area is not specified, a household will be 

regarded as living in cramped conditions if one of these criteria is met.” 

https://www.ssb.no/en/statbank/table/11093 

Data from the Norwegian Labour and Welfare 

Administration 
Number of unemployed: 
https://www.nav.no/no/nav-og-samfunn/statistikk/arbeidssokere-og-stillinger-

statistikk/historisk-statistikk 

 

Historical data from urban districts was graciously provided by email from the Norwegian 

Labour and Welfare Administration. 

Data from IS 24/8 - Kommunalt psykisk helse- og 

rusarbeid  
https://www.helsedirektoratet.no/rapporter/kommunalt-psykisk-helse-og-rusarbeid-

%C3%A5rsrapporter  

 

IS 24/8 is a long-term research project commissioned by the national health authorities to 

follow the development of municipal mental health services since 1998. Data has been 

collected from every municipality since 2006. Since the mental health services are highly 

labour-intensive services, the resources allocated are measured in number of (full-time 

equivalent) person-labour years.  

 

Total labour-years: How many labour-years are provided for people with mental and/ or 

addiction difficulties/illnesses? (This includes labour-years for physicians in the municipal 

health and care services) 

Employment Support: Has the municipality used Individual Placement and Support 

(IPS)/Supported Employment (SE) in mental health work? (Yes/No). 

User perspectives: Has the municipality in a systematic way gathered experiences from users 

of mental health and addiction work during the last 12 months, as basis for improving 

services? (Yes/No). 

Recovery: To what degree would you say that mental health and addiction services in your 

municipality are recovery oriented? (To a very high degree, to a high degree, to some degree, 

to a small degree, to a very small degree). 

Quality of cooperation: How do you evaluate that the cooperation agreement between 

municipality and health trust is working for adults with mental health difficulties/illness? 

 (Very good/Good/Medium/Poor/Very poor) 

https://www.ssb.no/en/statbank/table/12008
https://www.ssb.no/en/statbank/table/13203
https://www.ssb.no/en/statbank/table/11093
https://www.nav.no/no/nav-og-samfunn/statistikk/arbeidssokere-og-stillinger-statistikk/historisk-statistikk
https://www.nav.no/no/nav-og-samfunn/statistikk/arbeidssokere-og-stillinger-statistikk/historisk-statistikk


Early Intervention: Has the municipality made efforts to uncover mental health or addiction 

problems as early as possible? (Yes/No). 

Housing First: Has the municipality employed ”Housing First”? (Yes/No). 

Appendix B: Methods 

 The hierarchical models were fit using equations of the following structure: 

 

In order to quantify predicted change in the level of compulsory hospitalisation between and 

within-areas, conditional effect plots were created for the four continuous explanatory 

variables. Within-area associations were calculated at low, medium, and high average levels 

of the variable in question, where low values included areas within the first quartile, medium 

included areas between the first and third quartile, and areas above the third quartile were 

considered high. 

Appendix C: Results 

Unadjusted hierarchical models 

Figure 1A shows exponentiated regression coefficients from eight different multilevel Poisson 

models which can be interpreted as rate ratios. They represent the relative change in the 

annual rate of patients or hospitalisations per population that would be expected for a one-unit 

increase in the explanatory variable. These models are not adjusted for control variables. 



 

 

Figure 1A: Unadjusted between- and within-area associations of municipal mental 

health service in Norway 2015-2018. ▲ = Patients. ● = Hospitalisations. Rate ratios with 

95% Wald confidence intervals. 

Predicted values of compulsory hospitalisations and 

patients 

Figure 2A shows the predicted values of compulsory hospitalisations and patients per 10 000 

inhabitants associated with changes in municipal services, keeping control variables at their 

mean level. The right column of the figure shows the between-association, and the rug plot, 

which are the small lines above the x-axis, represents variation in the area means of the 

particular variable. The shaded ribbons represent 95% confidence intervals. The left column 

shows within-area associations at low, medium, and high average values of each variable in 

question. The x-axis and the accompanying rug plot show the distribution of deviations from 

the within-area average. The dashed lines represent the expected change for rates of 

compulsory hospitalised patients, while the solid lines show expected change in compulsory 

hospitalisation rates. The top row illustrates how the associations with total number of labour-

years in municipal mental health per 1 000 differ, with a slightly negative within-effect and a 

positive aggregate cross-sectional association. The second and third row shows that the 

association of labour-years of general practitioners and mental health nurses is roughly the 

same within- and between-areas, but the within-effect is somewhat stronger for mental health 

nurses.  

 

A 12-16% increase of general practitioners per population from the area average is associated 

with a reduction of one compulsory hospitalisation. The fourth row shows how within-area 

deviations in public housing per 100 have near zero effect on compulsory hospitalised 

patients, but a negative effect on compulsory hospitalisations, and a negative between-



association for both outcomes. A 42% increase of municipal residencies per population from 

the area average in areas with high average levels, and a 67% increase of municipal 

residencies in areas with low average levels is associated with a reduction of one compulsory 

hospitalisation.    

 

 

Figure 2A: Conditional effect plots, predicted average change in number of compulsory 

hospitalised patients and hospitalisations per 10 000 inhabitants within- and between 

municipalities in Norway 2015-2018. Y-axis shows predicted number of compulsory 

hospitalisations and compulsory hospitalised patients per 10 000, keeping control variables at 

their mean value, while the x-axis shows change in each explanatory variable per 1 000 

inhabitant and includes minimum and maximum value. Dotted vertical line shows country 

average. Ribbons represent 95% confidence intervals.  

  



1.4         Model performance and robustness checks 

To test the appropriateness of the cluster structure, separate models were run using only 

municipality or CMHC catchment area as random intercept. Likelihood ratio tests showed that 

the models where municipalities were nested within CMHC catchment areas performed 

significantly better. One assumption of Poisson regression is that the variance is equal to the 

mean. Out of the final 32 estimated mixed models (eight unadjusted and eight fully adjusted, 

with patients and hospitalisations as outcomes), only one had significant overdispersion, with 

a dispersion parameter = 1.068. Nevertheless, we also calculated standard errors via quasi-

likelihood by multiplying the regular standard errors with the square root of the dispersion 

parameter for all mixed models (1). The difference in standard errors had little impact on 

interpretation for any model. Furthermore, the inclusion of year as either fixed effect or 

random intercept had virtually no impact on coefficients, and the minor changes in standard 

errors did not affect interpretation. 

Since some of the explanatory variables showed a slight increasing trend during the study 

period, estimation of the between-association using the area average could be biased by time. 

Following suggestions of Curran and Bauer (2) we de-trended the time-varying predictors by 

running area fixed effect linear regressions of the time-varying predictors on grand-mean 

centred time. The fitted values and residuals were then used to estimate the between- and 

within-effects. The resulting minor changes in coefficients and standard errors did not alter 

interpretation. 

Not all within and between associations were significantly different, which could suggest that 

a standard random effects model would be more efficient for those explanatory variables (3). 

For ease of comparison, we decided to maintain the more general random effects within-

between approach throughout. 

Unlike the situation with linear models by ordinary least squares regression, the within-

estimates obtained by within-between Poisson regression are similar, but not identical to those 

obtained using fixed effects. As another test of robustness, we therefore used the fixed effects 

Poisson estimator with log of population-at-risk as offset, and municipality and year as fixed 

effects, with and without the same set of control variables used in the main analysis. The 

resulting coefficients and standard errors were very similar to the within-estimates from the 

main analysis. 



 

Figure 3A: Poisson estimator with municipality and year fixed effects. Solid lines show 

95% confidence intervals based on municipality clustered standard errors, while dashed lines 

are based on White’s heteroskedasticity robust SEs. 
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