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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.
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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.

4 of 11 - HOFSTAD ET AL.



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
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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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