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Abstract

Background: Readmission rates are frequently used as a quality indicator for health care, yet their validity for
evaluating quality is unclear. Published research on variables affecting readmission to psychiatric hospitals have
been inconsistent. The Norwegian specialist mental health care system is characterized by a multi-level structure;
hospitals providing specialized -largely unplanned care and district psychiatric centers (DPCs) providing generalized
-more often planned care. In certain service systems, readmission may be an integral part of individual patients’
treatment plan.
The aim of the present study was to describe and examine the task division in a multi-level health care system. This
we did through describing differences in patient population (age, sex, diagnosis, substance abuse comorbidity and
length of stay) and admissions types (unplanned vs. planned) treated at different levels (hospital, DPC or both), and
by examining whether readmission risk differ according to type and place of treatment of index-admission and
travel-time to nearest hospital and DPC.

Methods: In this population-based cohort study using administrative data we included all individuals aged 18 and
older who were discharged from psychiatric inpatient care with an ICD-10 diagnosis F2-F6 (“functional mental
disorders”) in 2012. Selecting each individual’s first discharge during 2012 as index gave N = 16,185 for analyses
following exclusions. Analysis of readmission risk were done using Kaplan-Maier failure curves.

Results: Overall, 15.1 and 47.7% of patients were readmitted within 30 and 365 days, respectively. Unplanned
admission patients were more likely to be readmitted within 30 days than planned patients. Those transferred
between hospital and DPC during index admission were more likely to be readmitted within 365 days, and to
experience planned readmission. Patients with short travel time were more likely to have unplanned readmission,
while patients with long travel time were more likely to have planned readmission.

Conclusions: DPCs and hospitals fill different purposes in the Norwegian health care system, which is reflected in
different patient populations. Differences in short term readmission rates between hospitals and DPCs disappeared
when type of admission (unplanned/planned) was considered. The results stress the importance of addressing
differences in organisation and task distribution when comparing readmission rates between mental health
systems.

Keywords: Readmission, Psychiatry, Multi-level mental health care system, Survival analysis

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: Eva.lassemo@sintef.no
1SINTEF Digital, Health Research, P.O. Box 4760 Torgarden, NO-7465
Trondheim, Norway
Full list of author information is available at the end of the article

Lassemo et al. BMC Health Services Research          (2021) 21:378 
https://doi.org/10.1186/s12913-021-06391-7

http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-021-06391-7&domain=pdf
http://orcid.org/0000-0002-5453-9082
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:Eva.lassemo@sintef.no


Background
Deinstitutionalization has been the general trend in psy-
chiatric health care services since the mid-1900s This re-
structuring has been from primarily hospital-based
services towards extramural and outreach services con-
sisting of community mental health teams, crisis teams
and assertive outreach teams. A consequence of the
deinstitutionalization has been the arise of “revolving
door” patients [1]. This has led to an increased focus on
readmission rates as quality indicators. Readmission
rates are used as a quality indicator for inpatient health
care [2, 3], yet their validity for evaluating quality is un-
clear [4].
A limited number of variables are consistently associ-

ated with readmission [4, 5], with time since discharge
and number of previous admissions being the prominent
ones. Reviewing the literature, Tulloch et al. [6] identify
diagnosis, gender and age as individual level variables as-
sociated with readmission, albeit with little consistency
in the size and significance of the effect, or its direction.
Systematic literature reviews on the association of pre-
discharge factors [7], post-discharge factors [8], and
physical comorbidity [9] with risk of psychiatric readmis-
sion reveal a vast variety of possible factors with low
levels of consistency. The most consistently significant
predictor of readmission also in these reviews was previ-
ous hospitalizations.
Readmission rates also varies between countries [10].

However, knowledge regarding how health system char-
acteristics affect readmission rates is scarce [11]. Among
factors that previously have been identified as to impact
readmission rates are continuity of care and access to
aftercare post discharge [8, 12]. Contrary, Sytema and
Burgess [13] found that consumption of community-
based care had no effect on the relative risk of readmis-
sion. Neighborhood effects, in terms of e.g. deprived so-
cioeconomic status [14] or geographic clustering [15],
have been found to impact utilization of psychiatric
health care services.
Norway is an interesting case in this respect. A special

feature of the mental health care system in Norway is
that it has both a large number of psychiatric hospital
beds per capita and highly developed community mental
health services [16]. Furthermore, Norway has a, com-
pared to other European countries, high rehospitaliza-
tion rate both at 30- and 365 days post discharge [10].
In studying the de- and trans-institutionalization of

psychiatric health care in Norway, Pedersen and Kolstad
[17] identified six distinct periods in the years 1950–
2007. Starting in 1985, district psychiatric centers
(DPCs) gradually replaced psychiatric nursing homes
(PNHs) [18] and have developed into filling the function
of decentralized mental hospitals or community mental
health centers with inpatient wards. While patients had

PNHs as their permanent residence, the DPCs are
intended to provide short-term inpatient care, daycare
and outpatient services for the local community. The
mental health care system in Norway can be character-
ized as a multi-level system, with hospitals providing
specialized (largely unplanned) care, and DPCs providing
generalized (more often planned or elective) care. About
40% of the inpatient bed capacity is within DPCs and
the major part of outpatient treatment, nearly 90%, take
place at the DPCs [19]. Moreover, a large portion of
mental health care is provided by general physicians
(GPs) and municipal mental health workers in the pri-
mary health services [20].
The inpatient bed capacity continues to decline in

Norway. There has been a steady decline and a halving
of bed rates per population aged 18 years or more the
last two decades [19], and the rates for DPCs also started
to decline from 2005. With inpatient beds being re-
moved without being replaced by adequate alternatives
in primary care, the rate of unplanned admissions may
rise [21]. Additionally, Ose et al. [20] found that many
patients in specialist mental health services need munici-
pal health- and social services. For certain patient
groups, hospital admission may play an important role
in the health care provided. Thus, not all readmissions
are unwanted or to be interpreted as representing poor
quality. Pedersen & Kolstad [17] found a general trend
in fewer beds but not fewer patients treated. They found
that an increase in number of discharges was facilitated
by a reduction of average length of stay (LOS). The dis-
charge rate has been relatively stable also in recent years
compared to the decrease in the bed rate [19].
As can be seen in Fig. 1, hospitals with psychiatric

wards and DPCs are dispersed over much of the popu-
lated areas of Norway. Still, distance to nearest facility is
long for a sizable share of the population. Myklebust
et al. [22, 23] found that geographical distance to psychi-
atric beds had surprisingly small effect on utilization.
The deinstitutionalization has on the other hand been
found to affect rates of acute-admissions and involuntary
treatment of psychiatric patients [24, 25].
As Durbin et al. [4] states, changes in the organization

and set-up of psychiatric health care renders early re-
search on the topic less useful and relevant. Recent re-
search has focused on identification of individual risk
factors and care planning related to readmission risk,
e.g. [26, 27]. The apparent dearth of publications with a
systems stance from the later years is somewhat aston-
ishing [11].System level variables such as distribution of
tasks or travel time/geography has thus far received little
attention in the readmission literature.
Therefore, the aims of the present study were 1) to de-

scribe and examine readmission risk within 1 year from
psychiatric index admission to hospitals and DPCs in a
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Fig. 1 Map showing distribution of psychiatric hospital wards and district psychiatric centers in Norway. The map is the researchers’ own work
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multi-level mental health care system, 2) to examine
whether readmission risk differ according to type (un-
planned vs planned) and place (hospital vs DPC) of
treatment of index admission, and 3) to examine effects
of travel-time to nearest hospital and DPC on readmis-
sion risk.

Methods
Study design and setting
This study is a population-based cohort study using
health administrative data to study readmission risk
within 1 year from psychiatric index admissions to hos-
pitals and DPCs in Norway, as well as differences in re-
admission risk dependent on whether index admission
and readmission was planned or unplanned, and to
examine effects of travel-time to nearest hospital and
DPC on readmission risk.
The Norwegian health care system is universal and

publicly funded, with exception of a deductible for out-
patient- and GP services (2012 annual maximum $240).
Four regional health authorities overseen by the Ministry
of Health and Care Services are responsible for specialist
health services for the population. Specialist psychiatric
health care is provided through in total 19 hospital
trusts. Each hospital trust in turn is comprised of hos-
pital departments and a varying number of DPCs, 73 in
total. Hospital departments includes both geographically
standalone psychiatric hospital and psychiatric wards at
general hospitals, however, all are organizationally inte-
grated with other specialist health services within the 19
hospital trusts. The location of the hospital departments
and DPCs can be seen in Fig. 1. The mental health care
system is organized by geography. The catchment areas
of each hospital trust encompasses one or more DPCs,
while the catchment area of a DPC cover one or more
municipalities, which in turn are responsible for provid-
ing a range of different health and care services includ-
ing primary care, mental health workers, housing, day
activities etc. to their population. In some cases, such as
some larger cities, the population of a municipality are
divided to more than one DPC.

Data and study population
Patient administrative records for specialist inpatient
health services for the years 2012–2014 were obtained
from the Norwegian Patient Register (NPR). The NPR is
a national health register, owned and administered by
the Norwegian Directorate of Health, containing infor-
mation on all patients waiting for, or having received,
treatment in publicly financed specialist health care ser-
vices. The NPR contains information on the patients’
date of birth, sex and postal code (aggregated to munici-
pality of residence before handed over to the project) in
addition to all clinical and administrative information

regarding the stay, such as dates in and out, diagnoses,
place of treatment, unplanned/planned admission.
This project was part of the larger EU FP7-funded re-

search project CEPHOS-LINK (Comparative Effective-
ness research on Psychiatric HOSpitalisation by record
LINKage of large administrative data sets) on psychiatric
re-hospitalization in Europe [10] and followed the same
study protocol for identifying the study population. Eth-
ical approval was obtained from the Regional Committee
for Medical and Health Research Ethics for central
Norway, approval number 2015/852. Informed consent
is not applicable for population data gathered without
informed consent. We included all individuals aged 18
and older who were discharged from psychiatric health
care services with a so-called “functional mental dis-
order”, covering schizophrenia, affective, anxiety and
personality disorders with an ICD-10 [28] main diagno-
sis F2-F6 in 2012. In Norway forensic psychiatry is inte-
grated in the psychiatric services, and thus exclusion of
forensic units was not fully possible. We have so-called
“secure wards” at both regional and county level, re-
gional wards could be identified and hence excluded
from the study. Because of the usually very low turnover
of these patient groups potential errors should be very
small. Selecting each individual’s first discharge during
the year as index discharge gave N = 17,158. Exclusion
criteria were missing data on the demographic variables
sex, age or domicile, and incomplete data on index ad-
mission and/or readmission considering diagnosis or ad-
mission and discharge dates. In total 973 individuals
were excluded, leaving N = 16,185 for analyses. All index
admissions were followed for readmission up to 365 days
post discharge.
As mentioned, all hospital admissions in NPR con-

tain a range of data for each record, including date of
admission and discharge. Coding consecutive admis-
sions as one admission episode, length of stay (LOS)
by episode was calculated. Type of admission was
based on registration of degree of urgency of admis-
sion, where the code ‘without further ado/ waiting’
was coded as unplanned, and the code ‘planned or
waiting more than 24 h’ was coded as planned. Place
(hospital vs DPC) of admission was coded as mix if
the episode of treatment consisted of (a) stay(s) in
both hospital and DPC. The same variables were
available regarding admissions and readmissions. Data
on sex, age, ICD-10 diagnoses (main and secondary),
and domicile were also collected from NPR.
Descriptive characteristics of the study population at

index admission are examined. The characteristics ex-
amined are place of admission (hospital/DPC/mix), type
of admission (unplanned/planned), sex, age, main diag-
nosis and travel time to nearest DPC and nearest
hospital.
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In order to calculate average travel time from place of
residence for the Norwegian population to location of
the DPC and hospital services, a Geographical Informa-
tion System (GIS)-based method was applied. Three
main types of data were used to evaluate the geograph-
ical distribution and the geographic access to any hospi-
tals/DPC: the location of the hospitals/DPCs, the
location of the population and road networks data. The
location of all hospitals with psychiatric wards and DPCs
were acquired during the mapping project of the
CEPHOS-LINK project [29]. Secondly, for the whole
country, population size and location data were obtained
from GEOSTAT 1A [30], which is a European popula-
tion grid dataset, representing Census data referring to
the year 2011. This study used detailed and updated
street networks data from HERE API [31], in order to
accurately estimate travel time between hospitals/DPCs
and population locations. The HERE API provides the
information on the travel time taking into account the
fastest routes using a car between one origin point and
one or more destinations without optimizing the routes
for current traffic conditions. The origin point used for
all travel time calculations are the population centroid of
the GEOSTAT 1A grid dataset, while the destinations
are the hospitals and DPCs. For simplicity, the average
minimum travel time (in minutes) between the popula-
tion centroid to the nearest hospital and DPC was calcu-
lated for each municipality. This was based on an
estimate of the potential location where most of the
people lives.

Analyses
All statistical analyses were performed using STATA
version 15.1 [32]. Geographical analyses and maps were
made using QGIS [33].
Survival analyses were used to graphically describe re-

admission rates at 30- and 365 days using Kaplan-Maier
survival plots. Secondary, potentially statistically signifi-
cant differences were analyzed. Unless otherwise stated,
all presented results are statistically significant at the
95% level.

Results
Index admission individual characteristics
Descriptive characteristics of the study population at
index admission can be seen in Table 1 and Fig. 2. In
the study population there were more women than men.
The mean age was 43 (range 18–97, SD 16.4). The most
common diagnosis was depression or other affective dis-
orders (ICD-10 F32-F39), followed by schizophrenia or
psychotic disorders (ICD-10 F2) and Neurotic disorders
(ICD-10 F4). Mean and median LOS for the index epi-
sode was 34.8 and 14 days, respectively, and 30% had
LOS < =7 days and 30% had LOS > 30 days. Overall,

nearly half of the admissions were at a hospital only, and
an additional 8 % were mixed stays involving both hos-
pital and DPC. Of index admissions, near 39% were
planned. Of unplanned index admissions, 58% were to
hospitals (Fig. 3). Concurrently, more than 64% of
planned index admissions were to DPCs.
Compared with all patients, patients discharged from

an unplanned DPC index admission were more often
middle aged (40–69 years old) women diagnosed with
depression or other affective disorders (ICD-10 chapter
F30) and had had an intermediate (8–30 days) LOS
index hospitalization. In contrast, patients discharged
from an unplanned hospital index admission were more
often young (18–29 years old) men diagnosed with
schizophrenia or psychotic disorders (ICD-10 chapter
F20) or personality and behavior disorders (ICD-10
chapter F60), had comorbid substance abuse (Chapter
F10) and had been admitted for short (2–7 days) LOS
index hospitalizations. Those patients having had un-
planned index admissions comprised of stay both at
DPC and hospital (mix) more often had long (15+ days)
index hospitalizations (Table 1).
Compared with all patients, patients discharged from a

planned DPC index admission were more often middle
aged (40–69 years old) women who had had an inter-
mediate (8–60 days) LOS index hospitalization. In con-
trast, patients discharged from a planned hospital index
admission were more often men, old (66+), were diag-
nosed with anxiety disorders (ICD-10 chapter F40) or
behavioral syndromes (ICD-10 chapter F50) and had
been admitted for long (60+ days) LOS index
hospitalizations.
As can be seen in Fig. 3 left panel, study participants

from rural regions of northern- or the mountainous re-
gions of the south of Norway have average travel times
to nearest psychiatric hospital of 90 min or more. Mean
travel time to hospital was 57 min, with a maximum of
13.5 h.
Even with the much larger number of DPCs, study par-

ticipants from several municipalities have average travel
time exceeding 90min (Fig. 3 right panel). Mean travel
time to DPC was 25min, with a maximum of 4.5 h.
As can be seen in Table 2, close to half of the then

422 Norwegian municipalities had an average travel time
to hospital of more than 90 min. Only a few of the most
densely populated municipalities had an average travel
time to hospital of less than 15min. Municipalities had
more uniformly distributed average travel time to DPC.

Overall readmission
Out of the 16,185 individual patients included in the
analyses, 15.1% were readmitted within 30 days, and
47.7% were readmitted within 365 days (Fig. 2).
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Table 1 Individual characteristics at index admissiona

Discharged from (index)

All Unplanned planned

DPC Mix Hospital DPC Hospital

N = 16,185 n = 2912 n = 1242 n = 5756 n = 4030 n = 2193

Sex (%)

Female 58.9 61.4 59.1 52.2 62.4 67.2

Age

Mean (SD) 43.0 (16.4) 42.7 (15.4) 43.2 (15.1) 41.8 (16.6) 43.5 (15.9) 45.6 (19.4)

Median 42 42 43 40 43 39

18–29 25.2 23.6 22.8 28.6 22.0 25.7

30–39 19.8 19.9 19.5 20.1 20.1 18.1

40–65 44.9 48.4 49.8 41.8 49.8 36.8

66+ 10.2 8.1 8.0 9.5 8.1 19.4

Diagnosis (%)

F20-F29 25.6 22.4 27.3 31.1 24.5 16.2

F30-F31 13.6 14.5 17.3 15.3 13.1 7.0

F32-F39 27.7 33.6 31.2 23.4 28.9 26.8

F40-F49 22.9 21.6 17.0 20.8 23.7 32.4

F50-F59 2.7 1.0 0.7 1.1 2.3 10.8

F60-F69 7.5 6.9 6.4 8.3 7.6 6.8

Comorbid substance abuse (%)

Yes 9.0 6.4 8.9 12.5 5.9 8.6

LOS days (%)

Mean (SD) 34.8 (76.2) 24.8 (48.9) 46.8 (51.6) 25.7 (58.6) 35.5 (70.9) 63.1 (135.6)

Median 14 11 31 8 20 25

2–7 29.6 30.8 7.5 45.0 13.5 30.5

8–14 17.2 24.3 12.5 16.8 19.3 7.6

15–30 22.9 23.6 27.9 16.0 34.7 15.5

31–60 16.2 12.6 29.6 12.2 20.3 15.6

61+ 14.2 8.7 22.5 10.0 12.2 30.8

Travel time DPC minutes (%)

Mean (SD) 25.2 (31.0) 20.9 (24.5) 24.3 (30.0) 25.1 (30.9) 28.2 (34.4) 26.4 (32.3)

Median 11.6 10.6 12.5 10.8 12.6 10.9

0–14 61.7 67.6 62.3 63.3 55.3 61.5

15–29 13.9 13.3 15.1 12.9 16.2 12.1

30–59 14.6 12.9 13.7 14.0 16.4 15.6

60–89 5.0 2.9 4.2 5.0 6.5 5.5

90+ 4.8 3.4 4.8 4.8 5.7 5.3

Travel time hospital minutes (%)

Mean (SD) 57.5 (94.7) 48.6 (76.3) 51.8 (78.4) 52.0 (93.8) 71.4 (107.8) 60.9 (99.0)

Median 24.8 20.4 24.9 20.4 35.8 24.2

0–14 37.3 39.4 35.2 43.3 26.3 40.3

15–29 20.1 22.6 21.6 20.1 19.7 16.9

30–59 20.3 19.4 20.5 18.1 24.2 19.8

60–89 6.9 5.8 8.0 5.9 9.0 6.8
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Patients discharged from unplanned index admissions
were more likely to be readmitted within 30 days compared
with those discharged from planned index admission, this
difference could not be found after 365 days (Fig. 4).
Stratifying on unplanned vs. planned index admissions,

we see that unplanned index admission more often leads
to unplanned readmission while planned index admission
more often leads to planned readmission (Fig. 5). Within
30 days, approximately 15% of unplanned index admis-
sions had been unplanned readmitted while approximately
10% of planned index admissions had had an unplanned
readmission. The long-term outcome is comparable, but
the curve for unplanned readmission of unplanned index
admissions is steeper in the early phase.

System differences in readmission
During the first 30 days, there was a significant differ-
ence in readmission rate between those having been

admitted to hospital versus DPC during their index
hospitalization, with a lower rate for DPC. However,
after approximately 3 months these curves crossed, with
a rate of readmission from DPCs further rising during
the 365-day observational period, albeit not to a level
significantly higher than for hospitals (Fig. 6). The re-
admission rate for those having had an index stay com-
prised of days both in hospital and DPC was higher
throughout the 365-day period, and significantly so after
about 40 days.
Stratifying this finding by unplanned vs. planned

index admission shows no differences between be-
ing discharged from hospital vs. being discharged
from DPC (Fig. 7). However, for patients discharged
from an unplanned index admission with a combin-
ation of treatment in both psychiatric hospital and
DPC (i.e. mix), the risk of planned readmission was
elevated.

Table 1 Individual characteristics at index admissiona (Continued)

Discharged from (index)

All Unplanned planned

DPC Mix Hospital DPC Hospital

N = 16,185 n = 2912 n = 1242 n = 5756 n = 4030 n = 2193

90+ 15.4 12.8 15.1 12.7 20.8 16.2

Readmitted within 30 days (%)

Yes 15.1 16.7 18.4 17.9 11.2 10.5

Readmitted within 365 days (%)

Yes 47.7 48.8 53.3 45.7 47.7 47.8
aThere were only 52 discharges from Planned Mix index, due to their low numbers, these are omitted

Fig. 2 Study population, index admission and readmission, by unplanned/planned and place of index admission

Lassemo et al. BMC Health Services Research          (2021) 21:378 Page 7 of 15



Average travel time to nearest DPC/hospital had different
effects on readmission within 365 days depending on
whether the readmission was unplanned or planned (Fig. 8).
For unplanned readmissions to DPC, the rate was highest for
those living closest to a DPC. The difference was significant
at the 95% level compared to all groups but for those with
travel time exceeding 90min. The results indicate the same
effect for unplanned readmissions to hospital. Here the
group with travel time less than 15min were significantly
more often readmitted than all other groups.
For those having planned readmissions a travel time of

more than 90min is associated with a higher rate of re-
admission compared with all other groups. The pattern
holds also for those readmitted to hospital, however with
a lower level of statistical significance.

Discussion
Although readmission rates long have been used as a
quality indicator of inpatient health care, a full

understanding of what they are comprised of and repre-
sent is limited. This study provides an examination of
characteristics of patients admitted and readmission
rates in a multi-level mental health care system as well
as the effect of travel-time on readmission risk.
A main lesson learned from this study is that readmis-

sion rates must be interpreted in relation to local con-
text. The structure of mental health care services in
Norway reflects special geographical and demographic
challenges. Mainland Norway spans 13 degrees of lati-
tude, stretching over about 1750 km from South to
North. Norway is the 6th largest country in Europe in
terms of area but ranks 27th in terms of population.
This implies that inhabitants in rural areas must travel
far to go to hospital. Hence the need for mental health
inpatient services closer to where people live in order to
reduce travel times are clearly present. The development
of the special community mental health centre model of
DPCs with inpatient services meets this need. However,

Fig. 3 Maps showing left) average travel time at municipality level to nearest psychiatric hospital ward, and right) average travel time at
municipality level to nearest DPC. The map is the researchers’ own work

Table 2 Number (%) municipalities by mean travel time in minutes to DPC and hospital

0–14 15–29 30–59 60–89 90+

Distance to DPC – N (%) 81 (19.2) 71 (16.8) 112 (26.5) 69 (16.4) 89 (21.1)

Distance to hospital – N (%) 26 (6.2) 45 (10.1) 93 (22.0) 62 (14.7) 196 (46.4)
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even though the number of DPCs are high and scattered
around the country, the travel time to DPC is long in
several of the less populated rural municipalities. This is
likely to affect the system for treatment and follow-up of
mental health patients.
Norway has a high volume of planned admissions in

specialist mental health care, with a high share in DPCs.
Our results suggest that 1 year after discharge, planned
patients have the same likelihood of being readmitted as

unplanned patients. Our results show that patients with
long travel time to DPC or to hospital had a higher risk
of planned readmission. This may indicate that readmis-
sions are part of planned treatment courses when out-
patient care is not easily accessible. Recent studies
showing a negative effect of distance on outpatient men-
tal health care utilisation supports such an assumption,
e.g. [34–36]. Studying health care visits in general among
rural dwellers, Arcury et al. [37], found distance to care
to reduce utilisation of regular check-up visits, but not
of acute care visits. They also found having a driver’s li-
cense to be positively associated with regular follow-ups
and chronic care visits but having no association with
acute care visits.
Our results suggests that distance to services may also

affect utilisation of inpatient services in terms of re-
admission rates. We find that unplanned admissions
within 1 year after discharge was more likely for those
living in close proximity to a DPC or a hospital depart-
ment. This may indicate that accessibility to some de-
gree is driving readmissions and is in accordance with a
common observation that utilisation rates are inversely
related to distance to healthcare services [38], which is
also found for admission to acute psychiatric hospitals in
other countries [39–41] as well as outpatient, day-care
and home-based services [14]. However, we do not find
a consistent gradient between unplanned readmissions
and distance to services. This in line with the results of
Kalseth and Halvorsen [42] finding a complex relation-
ship between travel time to hospital and dying in
hospital in Norway.

Fig. 5 Unplanned and planned psychiatric readmission, by unplanned/ planned index hospitalization

Fig. 6 All psychiatric readmission within 365 days, by index
discharge from DPC, hospital or mix
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The results also illustrate that readmission rates reflect
task division between the different levels of mental
health care services in Norway. The DPCs serve a local
hospital function and provide more planned and more
general psychiatric care, while the hospitals provide
much of the unplanned activity and specialized mental
health care. This is reflected in the descriptive statistics
showing that there are significantly different groups of
patients receiving psychiatric health care in hospital de-
partments and DPCs. These groups have different re-
admission risks [10] and the difference in readmission
risk between hospital departments and DPCs dis-
appeared when we stratified index admissions as well as
readmissions by urgency type (unplanned vs planned).
That is, we found no indication that whether patients
are treated at hospital or DPC impacts the risk or rate of
readmission. This result also underscores the importance
of addressing differences in specialization and functions
when comparing readmission rates.
We find, however, that patient with an unplanned

index episode spanning stays at both hospital depart-
ment and DPC have a higher likelihood of having a
planned readmission, i.e. being more likely to be
followed-up by planned inpatient admissions. These pa-
tients typically have longer LOS than patients with un-
planned episodes of care in either a hospital department
or a DPC. More than 50% had LOS > 30 days in the
mixed unplanned index group compared to about 20%
in the hospital or DPC only unplanned index groups.
This could indicate that they have more comprehensive
care needs and that the extensive use of inpatient ser-
vices reflects a more severe clinical condition than short

inpatient stays because of life-circumstances and/or sub-
stance abuse.
As previously reported, overall 30- and 365-day re-

admission rate was found to be 15.1 and 47.7% respect-
ively in this population [10]. This is considerably higher
than what is found in other countries (ibid.) and what is
reported from previous research, e.g. Tulloch et al. [6]
reports 8 and 30% readmission at 30 and 365 days re-
spectively among general psychiatric discharges. The
current study provides additional insight on the high re-
admission rates in Norway by stratifying index admis-
sions by provider type (hospital/DPC) and urgency type
(unplanned/planned). As discussed, stratification by pro-
vider type is essential to capture task divisions. Stratifica-
tion by urgency type is important, as the use of
readmission rates as quality indicator refers typically to
unplanned admissions and readmissions. However, men-
tal health care systems may differ in the degree of
planned activity it performs. Further, typically, compari-
son of readmission rates by use of register data often
hampers proper exclusion of planned activity. Thirty-day
rate of unplanned readmissions for severe mental illness
is suggested as quality indicator for hospital care since if
given adequate care and discharge planning, patients
would not be readmitted within this short time after dis-
charge. We find that the unplanned 30-day readmission
rates for unplanned index patients are lower, varying
from 13.1–14.5% depending on which provider type was
involved in the index episode, than for the overall 30-
day readmission rate (15.1%), but still on the high side
compared to overall rates for many other European
countries [10].
Longer term unplanned readmission rates (e.g. 1

year) are said to be indicators of lack of community
follow-up and care continuity. Again, we find un-
planned readmission rates for unplanned index pa-
tients to be lower, from 34 to 38% depending on
provider type involved in the index episode, compared
to overall 365-day readmission rate (47.7%). Hence,
excluding planned activity has a larger effect on the
365-day readmission rate than the 30-day readmission
rate. This relates to the observation that unplanned
readmissions increase more than planned readmis-
sions in the first days/months after discharge, but
after 1 year the rates for unplanned and planned
readmissions are comparable. This again, illustrates
the importance of planned inpatient follow-up in the
Norwegian mental health care system. Compared to
many other European countries, Norway have high
resource use in both specialized outpatient care and
municipal mental health care [16, 43]. Hence, it does
not seem that the high rate of planned admissions
and readmissions observed, is because of low level of
outpatient community care.

Fig. 4 All psychiatric readmission within 365 days, by planned/
unplanned index hospitalization
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Fig. 7 Unplanned and planned readmission from unplanned and planned index admission, by index discharge from DPC, Hospital or Mix. In
panel b, Mix is significantly different from DPC and Hospital at 365 days. No other significant differences were found
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Fig. 8 Readmission to DPC and hospital stratified by unplanned and planned readmission. By average travel time in minutes at municipality level
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Lien [44] argues that patient hospitalization with fol-
lowing discharge represents a discontinuation of care.
This is not necessarily the case. Myklebust et al. [45]
found that “extensive decentralization of the psychiatric
services positively affected coordination of inpatient and
outpatient services”. Hence, for patients in DPCs, where
the same staff often serves both in- and out-patients, dis-
continuation of care may not be a concern. In support
of Myklebust et al. [45], Omer et al. [46] found in a sys-
tematic review that continuity of care systems, i.e. where
the same clinicians are responsible for a patient’s care
across inpatient and outpatient settings, gave better out-
comes and stakeholder preferences. Likewise, planned
inpatient follow-up may provide care continuity, espe-
cially for patients living far away from specialist services.
A previous Norwegian study found that patients hav-

ing an unplanned (defined as urgent and involuntary ad-
missions) compared to elective admission more often
were suffering from severe mental illness and had low
functional level, had higher risk of suicide attempt and
of being violent (Ose et al. 2018). They also were less
likely to have received outpatient treatment and more
likely to have had prior unplanned admission during the
3 months prior to admission, compared to elective ad-
missions. Furthermore, they were less likely to have had
prior GP visits or using general home nursing or other
municipal care services, but more likely of using munici-
pal housing. This patient group is often difficult to treat
and follow-up. Poor treatment engagement leading to
worse clinical outcomes and symptom relapse can be a
key determinant of high risk of acute readmissions [47].
Hence, treatment and follow-up approaches that con-
tribute to higher level of engagement, such as person-
centered and recovery-oriented care (ibid), may be ef-
fective for reducing unplanned readmission rates. Recov-
ery orientation is the foundation of mental health
rehabilitation programs. Inpatient rehabilitation services
may be necessary for service users with very complex
needs and severe symptomatology or psychosocial im-
pairments, i.e. the patient group found to have un-
planned admission to specialist care. Tsoutsoulis et al.
[48] found nonacute inpatient mental health rehabilita-
tion to reduce re-hospitalization compared to matched
normative clients from community mental health ser-
vices. We found that patients having stays comprised of
days in both hospital and DPC are more likely to be
planned readmitted.

Limitations and strengths
A core strength of the current study is the ability to dis-
tinguish between planned and unplanned index admis-
sions as well as readmissions. Another strength is the
inclusion of an entire population as study participants.
While previous studies often exclude planned

(re)admissions [49], or only selected hospitals/providers
within a health care system [12, 50]. By including all dis-
charges from psychiatric inpatient care in Norway for a
full year, and not focusing on a limited geographical area
or a subset of index admissions, our results should be
generalizable at least nationally and to other similarly or-
ganized health care systems.
Methodologically is the use of graphical analysis, by

means of Kaplan-Maier failure plots, a strength. From
our results we learn that factors significantly predicting
readmission at 30 days may not at 365 days and vice
versa. Focusing on rapid readmissions increases the
chance of the readmission being connected with the pre-
vious hospitalization, yet for increased comparability be-
tween studies and from a systems perspective including
longer intervals are valuable. The graphical representa-
tion of readmission rates over time provides the oppor-
tunity to see exactly what happens and when and if lines
cross. Unfortunately including confidence intervals in
the graphs would clutter them beyond readability.
The main limitation of the current study is that it re-

lies solely on administrative data from one source, and
hence does not comprise information on clinical condi-
tions of patients or social circumstances, preceding and
subsequent outpatient and GP care. Neither do we have
knowledge regarding prior hospitalizations.
Given that the primary object of the present study was

to be descriptive, we opted not to include controls for
age, sex, diagnosis, LOS etc. because this likely would
have eliminated or disguised the system differences.

Conclusions
Geography, or travel time, appears to affect readmission
rates. As do having had an index hospitalization com-
prised of days in both hospital and DPC during the same
episode, which affects the risk of readmission initially
but not in the long run. Our results suggest that
readmission-rates in mental health services are influ-
enced by multiple factors, and further studies should
therefore incorporate both clinical variables of patients
and service-characteristics as well as multi-level analyses.
Travel time seems to be a variable for further research.
Our results stress the importance of addressing differ-
ences in organisation and task distribution when com-
paring readmission rates between mental health systems.
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