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Objectives: To examine patient-reported needs for
care and rehabilitation in a cohort following different
subacute pathways of rehabilitation, and to explore
factors underpinning met and unmet needs.
Design: Observational multicentre cohort study.
Patients and methods: A total of 318 Norwegian and
155 Danish patients with first-ever stroke were includ
ed. Participants answered questions from the Norwegian Stroke Registry about perceived met, unmet or
lack of need for help and training during the first 3
months post stroke. The term “training” in this context was used for all rehabilitative therapy offered by
physiotherapists, occupational or speech therapists.
The term “help” was used for care and support in daily
activities provided by nurses or health assistants.
Results: Need for training: 15% reported unmet
need, 52% reported met need, and 33% reported no
need. Need for help: 10% reported unmet need, 58%
reported met, and 31% reported no need. Participants
from both Norway and Denmark had similar patterns
of unmet/met need for help or training. Unmet need
for training was associated with lower functioning,
(odds ratio (OR) = 0.32, p < 0.05) and more anxiety
(OR = 0.36, p < 0.05). Patients reporting unmet needs
for help more often lived alone (OR = 0.40, p < 0.05)
and were more often depressed (OR = 0.31, p < 0.05).
Conclusion: Similar levels of met and unmet needs
for training and help at 3 months after stroke were
reported despite differences in the organization of
the rehabilitation services. Functioning and psychological factors were associated with unmet rehabilitation needs.
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S

troke is a major cause of death, with an increasing
number of patients affected worldwide (1). Stroke
survivors often have varying degrees of physical,
psychosocial and cognitive disabilities, which may

LAY ABSTRACT
The aim of this study was to examine patient-reported needs
for care and rehabilitation among selected patients with
stroke in Norway and Denmark. A total of 318 Norwegian
and 155 Danish patients with first-ever stroke were includ
ed. Participants answered the following 2 questions from the
Norwegian Stroke Registry: Have you received enough help
after the stroke? Have you received as much training as you
wanted after the stroke? The term “training” in this context
was used for all rehabilitative therapy offered by physio-, occupational or speech therapists. The term «help» was used
for care and support in daily activities provided by nurses or
health assistants. Levels of anxiety and depression were investigated. With regard to training needs, 15% of all participants reported unmet needs, 52% reported that their needs
had been met, and 33% reported that they had no need for
training. Regarding the need for help, 10%, 58% and 31%
reported unmet needs, that needs had been met, and that
they had no need for care, respectively. Participants in the 2
countries had similar patterns of unmet/met needs for help
or training. Unmet need for training was associated with low
function and anxiety. Patients reporting an unmet need for
help more often lived alone and were more often depressed.
There was no difference in met or unmet needs between
Norwegian and Danish participants.Different rehabilitative
follow-up after stroke did not affect levels of met and unmet
rehabilitation needs. Health services should pay special attention to patients at risk, including those who are anxious or
depressed, live alone or have functional deficits after stroke.

substantially affect their functional ability in daily and
working life (2). Treatment offered by specialized stroke
units (3), inpatient multidisciplinary rehabilitation teams
(4) and community-based rehabilitation services adapted
to patients’ home environment (5) are key elements to
successful rehabilitation. At all intervention levels, the
identification of patients’ individual needs is crucial
for the optimization of rehabilitation outcomes. The
definition of a need is, however, not unambiguous (6). A
pragmatic approach is to adopt the most commonly used
definition of healthcare needs and define rehabilitation
needs as the needs that can be fulfilled by rehabilitation
interventions and services (7). From the patient’s perspective, a need represents the perception of a situation
in which help or support is desired. If adequate help is
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not offered, the provision of services does not fit the
needs, gaps occur and needs become unmet (8).
A perceived need for therapy, comprehensive care,
pscyhological support or information are examples of
commonly reported unmet needs post-stroke (9).
Unmet rehabilitation needs may persist for years
after stroke (10). According to a UK study, they are
more often reported by people with disabilities, those
belonging to ethnic minorities, and those living in
the most deprived areas (10). According to a recent
systematic review of 19 studies, mostly cross-sectional
in design, 74% of stroke survivors experienced at least
one unmet need. The studies revealed heterogeneous
levels of unmet needs, ranging between 5% and 40%
for care and between 2% and 36% for therapy (9). In
most studies, unmet needs were assessed by using different multi-item questionnaires, such as the Longerterm Unmet Need after Stroke (11) and the Greater
Manchester Stroke Assessment Tool (12), or by the
self-report of long-term needs after stroke (10).
In a Swedish registry study evaluating perceived
unmet or partly met rehabilitation needs with a single
question, 21.5% of patients reported unmet needs one
year after stroke. Important underpinning factors were
older age, dependency on others, pain and depressive/
affective symptoms (13).
Rehabilitation practices are formulated and enacted in
a cultural and historical context aligned to the development of healthcare services (14). Specialized stroke rehabilitation is integrated in the public healthcare systems
in Nordic countries (15), but, whereas the Norwegian
study region mainly emphasizes inpatient rehabilitation,
the Danish region has developed an additional and more
specialized, community-based rehabilitation programme
(16). Although some studies have reported different
rehabilitation pathways in the early subacute phase of
stroke (17), no previous studies have, to our knowledge,
compared unmet needs post stroke in participants with
different subacute rehabilitation pathways.
The primary aim of this study was to examine
patient-reported needs for healthcare and rehabilitation services in a cohort with different rehabilitation
pathways recruited from 2 Nordic country-regions.
Secondary aims were to assess to what extent these
needs were met or unmet 3 months post stroke and to
explore factors associated with met and unmet needs.
METHODS

JRM

Participants
Danish patients were included if they were: (i) diagnosed with
a first-ever stroke using the World Health Organization (WHO)
International Classification of Diseases, version 10 (ICD-10)
www.medicaljournals.se/jrm

(code I.I61, I.I63); (ii) admitted to the stroke unit at Aarhus
University Hospital (AUH); (iii) ≥18 years old; (iv) living in
either the Favrskov municipality or the Randers municipality, with
47,655 and 90,800 citizens, respectively, located in the Central
Region of Denmark (5), from 1 June 2014 to 31 December 2015.
Norwegian patients were included if they were: (i) diagnosed
with a first-ever stroke; (ii) admitted to 1 of 3 stroke units of the
University Hospital of North Norway (UNN); (iii) ≥18 years old;
and (iv) living in 1 of 30 municipalities in the hospital catchment
area in the northern region of Norway, with a total of 190,000
citizens (5), from 20 March 2014, until 31 December 2015.
The study flowchart, following the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) criteria
(18), is shown in Fig. 1. The response rates for eligible patients
were 76% and 45% in Norway and Denmark, respectively.
Help and rehabilitation needs
Help and rehabilitation needs were assessed at 3 months post
stroke using the following 2 questions from the Norwegian
Stroke Registry follow-up questionnaire:
1. Have you received enough help after the stroke?
2. Have you received as much training as you wanted after
the stroke?
Response options were yes (met need), no (unmet need), no
need, and unknown.
Patients who answered one or both of these questions were
included as participants.
The term “training” in this context was used for all rehabil
itative therapy offered by physiotherapists, occupational or
speech therapists. The term “help” was used for care provided
by health professionals.
Acute treatment and rehabilitation of stroke in 2 regions of
Denmark and Norway
Both countries have public-tax-financed healthcare systems,
including free access to general practitioners, hospital treatment,
care and rehabilitation and subsequent inpatient or outpatient
treatment in the municipalities (19).
Norway and Denmark follow well-established common princi
ples for acute treatment, including multidisciplinary rehabilitation
Eligible persons with
stroke in Norway
n=419

Eligible persons with
stroke in Denmark
n=348

Persons not included
n=101
No consent n=73
No response n=28

Included persons from
Norway n=318
Answered question
about training n=313
about help n=312

Persons not included
n =93
No consent
or response

Included persons from
Denmark n=155
Answered question
about training n=148
about help n=154

Fig. 1. Flowchart in Norway and Denmark.
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in stroke units (20, 21). According to their national stroke registries,
more than 90% of all patients with stroke in Denmark and Norway
receive treatment in a stroke unit. However, the size of stroke
units differs in these countries, as, in Denmark, all stroke patients
in the region were treated at a single large stroke unit, whereas in
Norway, the treatment structure was decentralized, with 3 stroke
units. The mean number of inhabitants in the municipalities in the
Arctic North is also far lower than that in the region in Denmark.
Following discharge from stroke units, a higher proportion
of patients in Norway appear to receive inpatient rehabilitation (16). The Danish region had specialized multidisciplinary
team-based neurorehabilitation available at the municipal level,
while this service was scarce in the northern Norwegian region.
All Danish patients receive a compulsory individual rehabilitation plan at discharge, while rehabilitation at the municipal level
in Norway varies according to local competence and capacity
(16). Individual rehabilitation plans may be adapted for younger
patients with stroke in Norway, but seldom for elderly patients.
Table I gives an overview of rehabilitation services provided
after discharge from stroke units.
Assessing stroke severity
Stroke severity was recorded at baseline within 24 h after admission
to the hospital. Data were collected from the national registries.
In Norway, the National Institute of Health Stroke Scale (NIHSS)
(22) is used to measure neurological impairment after stroke, while
the Scandinavian Stroke Scale (SSS) (23) is the preferred scale to
determine stroke severity in Denmark. In dealing with data from
both Norway and Denmark, the authors chose to use the SSS, as
data from the Danish National Stroke Registry (24) were more
complete than those in the Norwegian Stroke Registry. Primary
missing Norwegian NIHSS scores were retrospectively coded
from medical records. All conversions from the NIHSS to the
SSS were made by one experienced clinician using the unadjusted
mathematical model of Gray et al. (25), which was derived for
interconversion between these 2 stroke scales.
The SSS sum score is divided into 4 categories: an SSS score
of 0–14 indicates very severe stroke, 15–29 indicates severe
stroke, 30–44 indicates moderate stroke, and 45–58 indicates
mild impairment post stroke.
Recruitment and data collection
Patients from the northern Norwegian region were asked for
consent at the stroke unit or by post within 3 months after stroke.
In Denmark, a health professional retrieved information on patients
with stroke directly from the Danish National Stroke Registry.

The patients were informed about the study by telephone or letter.
Those who responded became consenting participants in the study.
Both Norway and Denmark have mandatory national stroke
registries that aim to acquire person-identifiable information
about patients with acute stroke admitted to hospitals. The
registries contain information about risk factors prior to stroke
and hospital treatment in the acute stage of stroke.
In Norway, information is also collected through a follow-up
questionnaire administered by telephone interview at 3 months
after hospital admittance and input into the National Stroke
Registry. The telephone interview was performed by profession
als at the stroke units in Norway and by the study personal in
Denmark. As Denmark has no regular follow-up stroke registries,
selected questions from the Norwegian follow-up registry were
collected by telephone interview in Denmark at 3 months post
stroke, in order to acquire similar data from both countries.
This study has 3 data sources: the National Stroke Registry,
telephone interviews and study-specific postal questionnaires
at 3 months post stroke.
Stroke registry data: information about age; sex; pre-stroke
living conditions, such as living alone or receiving help; stroke
subtypes; stroke severity; thrombolysis; and length of stay
(LOS) in stroke units were collected. Met/unmet need status
and no need for care or rehabilitation were assessed with the 2
questions concerning help and training presented earlier.
Telephone interview at 3 months post stroke. Pre-stroke data
on working status and dependency on help in activities of daily
living were obtained. In addition, patients from both countries
answered study-specific questions regarding rehabilitation ser
vices after stroke unit treatment. Rehabilitation was classified into
3 categories (in-hospital, community-based or no rehabilitation)
according to the first type of rehabilitative follow-up the patient
received immediately after discharge from the stroke unit.
The level of functioning was assessed using the modified
Rankin scale (mRS) (26), a clinician-reported measure of global
disability widely used to evaluate post-stroke outcomes. The
scale consists of categories assessing the level of independence,
ranging from completely independent to bedridden or death.
There is extensive evidence on the validity of the mRS (26).
Questionnaire at 3 months post stroke: mental health status
was assessed using the Hospital Anxiety and Depression Scale
(HADS) (27). The HADS is a widely used screening instrument
for symptoms of anxiety (HADS-A) and depression (HADS-D).
The scale is favourable, as it is relatively less affected by common somatic symptoms not related to affective symptoms, such
as fatigue or sleeping problems (28). The scale range is 0–21
for both subscales, with a cut-off score of 8 being indicative of
anxiety or depression possibly needing treatment.

Table I. Rehabilitation services after discharge from stroke units in the selected regions in Norway and Denmark during the study period
Rehabilitation services

Denmark

Norway

In-patient specialized neurorehabilitation
In-patient hospital-linked rehabilitation units outside the hospital, less specialized in neurorehabilitation
In-patient rehabilitation nursing home and other in-patient rehabilitation location in the municipality

Yes
Yes
Yes

Yes
Yes
Yes

Ambulatory consulting team at the specialist level

Yes

Yes

Specialized neurorehabilitation team at the municipality level
Out-patient specialized day rehabilitation
Community-based day rehabilitation at a centre
Out-patient rehabilitation in private physiotherapy clinic

Yes
Yes
Yes
Yes

No
No
No
Yes

Home-based rehabilitation
Provided by home help
Provided by therapists
Brain injury coordinator in municipalities
Job consultants
Compulsory rehabilitation plan at discharge from stroke unit

Yes
Yes
Yes
Yes
Yes

No
Yes
No
No
No
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Ethics
In Denmark, approval was obtained from the Danish Data
Protections Agency (reference number 1-16-02-363-14),
while in Norway, the study was approved by the Committee
for Medical Research Ethics, Health Region North (reference
number 2013/1472).
Statistical analysis
All statistical analyses were conducted in IBM SPSS 26. Descriptive statistics are presented as percentages, medians with interquartile ranges (IQR) or means with 95% confidence intervals
(95% CI). Simple group difference testing based on continuous
and categorical data was performed with independent t-tests
and χ2 tests, respectively. The distributional properties of the
variables were examined visually using P-P plots. In the case
of heavily skewed data, the Mann–Whitney U test was applied.
Multivariable logistic regression analyses
The study had 2 outcome variables: (1) patients reporting needs
for help; and (2) patients reporting needs for rehabilitation training.
Both outcome variables had 3 response options: (a) needs met, (b)
needs unmet, and (c) no needs stated. Logistic regression analyses
were conducted for each of the outcome variables to identify predictors of needs. This analysis combined categories (a) and (b) (met
+ unmet needs) relative to category (c) as the reference (no needs).
Two additional logistic regression analyses were conducted
comparing the subgroups reporting such needs, specifying
category (a) (met needs) with category (b) as the reference
(unmet needs). As the current study was exploratory rather
than hypothesis-testing, non-significant variables were removed
using the backward procedure (excluded if p > 0.05.). All final
models were adjusted for country, age and sex.

The included potential explanatory variables were based on the
reference literature and on discussions held by the research group.
These were country (Norway/Denmark), age (< 65 / ≥ 65 years), sex
(male/female), living alone (yes/no), working (yes/no), dependent
on help pre-stroke (yes/no), SSS score, stroke subtype (cerebral
bleeding/ischaemic stroke), thrombolysis (yes/no), LOS, HADSA scores (< 7/≥ 8), HADS-D scores (< 7/≥ 8), mRS scale scores
(0–2/3–5), and type of rehabilitation after discharge from the stroke
unit (inpatient, community-based, or no rehabilitation (no/yes)).
In the multivariate analysis of rehabilitation services, no rehabilitation was the reference category. The reference category of
the dichotomous variables is the last variable within parentheses.
All analyses were also performed without the HADS to investigate whether a lower number of respondents had an impact
on the results. As no substantial difference was observed, we
chose to keep the HADS within the analyses.
The effect sizes of the predictors are given as odds ratios
(ORs) with 95% confidence intervals (95% CIs). An alpha level
of <0.05 was required to discard the null hypothesis.
The degree of multicollinearity was checked using the variance inflation factor (VIF: range 0 to infinity) and the tolerance
statistic (range: 0–1). The VIF was below 2 in all analyses, with
a tolerance level from 0.06–0.09, which is quite acceptable.
Model fit was investigated with the Hosmer–Lemeshow test
to assess the agreement between the observed outcomes and
the predicted outcomes of our models. The degree of pseudoexplained variance was reported according to Nagelkerke’s R2.

RESULTS
Representativeness of included patients
A total of 473 patients were included. In the Norwegian region, there were more men in the included
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Table II. Participants’ characteristics
Pre-stroke demographics
Age, years, mean (95% CI)
18–64 years, n (%)
65+ years, n (%)
Sex, n (%)
Male
Female
Living alone, n (%)
Working, n (%)
Need assistance, n (%)
Stroke characteristics
Ischaemic stroke, n (%)
Total SSS score, median (IQR 25–75%)
Very severe SSS score, n (%)
Severe SSS score, n (%)
Moderate SSS score, n (%)
Mild SSS score, n (%)
Stroke unit treatment
Thrombolysis, n (%)
LOS (days), median (IQR 25%–75%)
Early subacute rehabilitation
Inpatient rehabilitation, n (%)
Community-based rehabilitation, n (%)
No rehabilitation after discharge from stroke unit, n (%)
Level of functioning at 3 months post stroke
mRS score 0–1 (no or mild symptoms), n (%)
mRS score 2–3 (moderate symptoms), n (%)
mRS score 4–5 (severe symptoms), n (%)

All patients
(n = 473)

Norwegian patients
(n = 318)

Danish patients
(n = 155)

71.1 (70.0–72.2)
122 (26)
351 (74)

72.0 (69.4–72.3)
80 (25)
238 (75)

69.3 (67.4–71.3)
42 (27)
113 (73)

0.03
00.65

272 (57)
201 (43)
175 (39)
101 (21)
42 (8)

182 (57)
136 (43)
131 (42)
60 (19)
39 (12)

90 (58)
65 (42)
44 (28)
41 (26)
3 (2)

0.86

433 (92)
47 (42–54)
9 (2)
22 (5)
144 (30)
297 (63)

286 (90)
47 (41–52)
8 (2)
15 (5)
108 (34)
187 (59)

147 (95)
50 (43–56)
1 (1)
7 (5)
36 (23)
110 (71)

76 (16)
4 (2–7)

43 (14)
5 (3–8.25)

33 (21)
2 (1–4)

0.032
0.001

163 (34)
118 (25)
189 (40)

131 (41)
52 (17)
135 (43)

32 (21)
66 (42)
54 (37)

0.001
0.001
0.15

306 (65)

203 (64)

103 (66)

0.28

129 (27)
38(8)

85 (27)
30 (9)

44 (28)
8 (5)

p-value

0.005
0.06
0.001
0.072
0.001

0.057a

p-values are for comparisons between the Norwegian and Danish patients. aMild SSS score compared with moderate, severe and very severe SSS score.
IQR: interquartile range; SSS: Scandinavian Stroke Scale; LOS: length of stay in stroke unit; mRS: modified Rankin scale.
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Table III. Met, unmet and no need for training and help in
participants answering these questions in Norway and Denmark

As much training as wanted, n = 461
Met need, n (%)
Unmet need, n (%)
No need, n (%)
As much help as needed, n = 466
Met need, n (%)
Unmet need, n (%)
No need, n (%)

Norway,
n = 313

Denmark,
n = 148
p-value

157 (50)
47 (15)
109 (35)
n = 312
189 (61)
33 (10)
90 (29)

84 (57)
20 (14)
44 (30)
n = 154
84 (55)
15 (10)
55 (35)

0.144

p-value
0.336

cohort than among the non-included patients (58% vs
37%, respectively, p = 0.001). In the Danish cohort, no
statistically significant difference in age, sex or stroke
severity was demonstrated when comparing included
patients and non-included patients.
Country differences
Norwegian stroke patients were older, more frequently
lived alone and were dependent on personal assistance
pre-stroke to a higher degree than Danish patients.
Norwegian patients also had more severe strokes and
longer LOS in stroke units (Table II). The proportion of patients receiving thrombolysis was higher in
Denmark. However, the level of functioning measured
with the mRS at 3 months post stroke was comparable
between the countries.
HADS anxiety and depression data were avail
able for 308 patients. At 3 months, 14% and 16% of

Norwegian and Danish participants reported anxiety
(p = 0.59), and 13% and 14% reported depression
(p = 0.81), respectively.
The rehabilitation services provided differed
markedly; a much larger portion of the Norwegian
cohort than the Danish cohort received inpatient rehabilitation, whereas community-based rehabilitation
was far more common among the Danish participants
(Table II).
As shown in Table III, at 3 months post stroke, 67%
of participants reported needs (met/unmet) for training.
A total of 69% reported needs (met/unmet) for help.
Only 25% of the participants did not perceive any need
for help or training. There was no difference between
the participants from the two countries regarding
perceived need or no need for help or training after
stroke (Table III).
Rehabilitation needs (met and unmet) vs no need
Multivariate binary logistic regression revealed that
country (Norway), a longer LOS and a lower mRS
function score significantly predicted a need for training (either met or unmet) (Table IV). The need for help,
whether met or unmet, was predicted by a longer LOS
and a lower level of function (Table V). In addition,
both inpatient rehabilitation and community-based
rehabilitation (Tables IV and V) were associated with
a need (met/unmet) for training and help, with the
highest OR for inpatient rehabilitation.

Table IV. Predictors of the need for training (met and unmet) vs no need for training.

Variables
Country, n (%)
Norway
Denmark
Age, n (%)
≤ 65 years
> 65 years
Sex, n (%)
Male
Female
Living alone pre-stroke, n (%)
Dependent on help pre-stroke, n (%)
Working pre-stroke, n (%)
SSS median score (25–75% IQR)
Stroke subtype, ischaemic, n (%)
Treated with thrombolysis, n (%)
LOS in stroke unit, median days (25–75% IQR)
mRS score at 3 months
0–2, n (%)
3–5, n (%)
HADS Anxiety score ≥ 8 at 3 months
HADS Depression score ≥ 8 at 3 months
Inpatient rehabilitation
Community-based rehabilitation
No rehabilitation

Met and unmet
No need
need for training for training
n = 461 (n = 307)
(n = 154)

Univariate

Multivariate

OR

95% CI

p-value

OR

95% CI

p-value

313
148

204 (65)
104 (34)

109 (71)
44 (29)

1.26

0.82–1.93

0.28

2.23

1.26–3.94

0.006

0.94

0.61–1.47

0.79

0.57

0.32–1.00

0.052

121
340

82 (27)
226 (73)

39 (25)
115 (75)
0.71

0.47–1.05

0.08

1.63

98–2.70

0.060

266
195
168
40
100
461
421
73
461

169 (55)
139 (45)
121 (39)
33 (11)
66 (21)
46 (41–52)
285 (93)
51 (17)
5 (2–8)

97 (63)
56 (37)
47 (31)
7 (5)
34 (22)
50 (46–56)
136 (89)
22 (14)
2 (2–4.5)

0.71
2.55
1.04
1.07
1.54
0.84
0.81
8.30

47–1.07
1.01–5.92
0.66–1.69
1.07–1.10
0.80–2.99
0.49–1.45
0.76–0.87
3.51–19.55

0.10
0.03
0.82
0.001
0.19
0.54
0.001
0.001

0.85
19

0.78–0.94
0.07–0.51

0.001
0.001

375
86
45
40
161
114
186

229 (75)
78 (25)
33 (11)
31(10)
153 (50)
90 (28)
65 (21)

147 (95)
7 (5)
12 (8)
9(6)
8 (3)
24 (15)
121 (51)

1.50
1.83
18.1
2.20
0.007

0.72–3.11
0.84–3.92
8.54–37.98
1.34–3.63
0.04–0.11

0.28
0.13
0.001
0.002
0.001

23.5
10.4–53.2 0.001
5.61
3.15– 10.0 0.001
Reference

Nagelkerke’s R2 =  0.49. OR: odds ratio; 95% CI: 95% confidence interval; IQR: interquartile range; HADS: Hospital Anxiety and Depression Scale; SSS: Scandinavian
Stroke Scale; LOS: length of stay; mRS: modified Rankin scale.
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Table V. Predictors of need for help (met and unmet) vs no need for help.

Variables

n = 466

Met/unmet No need
need for help for help
(n = 321)
(n = 145)

Country, n (%)
Norway
Denmark
Age, n (%)
<65 years
≥65 years
Sex, n (%)
Male
Female
Living alone pre-stroke, n (%)
Dependent on help pre-stroke, n (%)
Working pre-stroke, n (%)
Scandinavian Stroke Scale (SSS), median score (25–75% IQR)
Stroke subtype, ischaemic, n (%)
Treated with thrombolysis, n (%)
LOS in stroke unit, median days (IQR)
Modified Rankin scale (mRS) score at 3 months
0–2, n (%)
3–5, n (%)
HADS Anxiety score ≥ 8 at 3 months
HADS Depression score ≥ 8 at 3 months
Inpatient rehabilitation
Community-based rehabilitation
No rehabilitation

312
312
154

222 (69)
222 (69)
99 (31)

90 (62)
90 (62)
55 (38)

122
344

82 (25)
239 (75)

40 (28)
105 (72)

268
198
171/464
38/449
101/466
466
426/466
76/466
466

181 (57)
140 (43)
128 (40)
34 (11)
71 (22)
46 (41–53)
293 (91)
50 (16)
5 (2–8)

87 (60)
58 (40)
43 (30)
4 (3)
30 (21)
50 (45–56)
133 (92)
26 (18)
2 (1–5)

382
84
45/297
40/304
159
117
187

240 (75)
81 (25)
30 (9)
26 (8)
148 (46)
84 (26)
86 (27)

142 (98)
3 (2)
15 (10)
14 (9)
11 (7)
33 (23)
101 (69)

Univariate

Multivariate

OR

95% CI

p-value OR

95% CI

p-value

0.73
0.73

0.48–1.10
0.48–1.10

0.13
0.13

1.05
1.05

0.62–1.77
0.62–1.77

0.85
0.85

0.90

0.72–1.40

0.64

0.75

0.45–1.24

0.26

1.11

0.78–1.73

0.47

1.15

0.72–1.84

0.55

1.57
4.31
0.93
1.05
0.95
1.18
0.82
15.9

1.03–2.39
1.50–12.40
0.57–1.50
1.03–1.08
0.46–1.91
0.70–1.99
0.76–0.88
4.9–51.3

0.037
0.007
0.76
0.001
0.87
0.53
0.001
0.001

0.89
11.11

0.82–0.97 0.010
3.30–37.46 0.001

1.02
0.99
10.7
0.82
0.16

0.52–2.00
0.49–1.97
5.56–20.51
0.52–1.30
0.10–0.25

0.95
0.96
0.001
0.41
0.001

9.8
4.78–20.11 0.001
2.84
16.65–4.81 0.001
Reference

Nagelkerke’s R2 = 0.36. OR: odds ratio; 95% CI: 95% confidence interval; IQR: interquartile range; HADS: Hospital Anxiety and Depression Scale; SSS: Scandinavian
Stroke Scale; LOS: length of stay; mRS: modified Rankin scale.

JRM

Met vs unmet need for rehabilitation services
In the subgroup of patients reporting a need (met/unmet)
for help (n = 322) or training (n = 308), 15% and 22%
reported unmet needs for help and training, respectively. Country did not significantly predict unmet needs

(Tables V and VI). The LOS in the stroke unit or the type
of rehabilitation after discharge was not associated with
the perceived level of met or unmet need for training or
help during the first 3 months post stroke.
An unmet need for training was associated with a
lower mRS function score at 3 months post stroke. The
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Table VI. Predictors of met need for training vs unmet need for training.
Variables
Country, n (%)
Norway
Denmark
Age, n (%)
≤65 years
>65 years
Sex, n (%)
Male
Female
Living alone pre-stroke, n (%)
Dependent on help pre-stroke, n (%)
Working pre-stroke n (%)
SSS, median score (25%–75% IQR)
Stroke subtype, ischaemic, n (%)
Treated with thrombolysis, n (%)
LOS in stroke unit, median days (25%–75% IQR)
Modified Rankin scale (mRS) score at 3 months
0–2, n (%)
3–5, n (%)
Available data on HADS A+D
HADS Anxiety score > 8 at 3 months
HADS Depression score ≥ 8 at 3 months
Inpatient rehabilitation
Community-based rehabilitation
No rehabilitation

Univariate
Met need for
Unmet need for
n = 308 training (n = 241) training (n = 67) OR
95% CI
204
104

157 (77)
84 (81)

47 (23)
20 (19)

82
226

65 (27)
176 (73)

17 (25)
50 (75)

169
139
121/308
33/295
66/308
308
285/308
51/307
308

131 (54)
110 (46)
94 (39)
22 (9)
55 (23)
46 (41–53)
223 (93)
40 (16)
5 (2–9)

38 (57)
29 (43)
27 (40)
11 (16)
11 (16)
44 (37–49)
62 (93)
11 (16)
4 (2–8)

230
78
208
33/199
31/202
153
90
65

191 (79)
50 (21)

39 (58)
28 (42)

21(9)
20 (8)
118 (49)
75 (31)
48 (20)

12
11
35
15
17

(18)
(16)
(52)
(22)
(25)

Multivariate
p-value OR

95% CI

p-value

1.13

0.69–2.26 0.48

1.43

67–3.05

0.36

0.95

0.52–1.71 0.86

1.15

49–2.70

0.75

0.92

0.53–1.57 0.73

1,72

0.80–3.70 0.17

0.85
0.51
0.67
0.97
0.99
1.01
0.97
0.37

0.55–164
0.23–1.11
0.33–1.36
0.95–1.00
0.36–2.80
0.48–2.08
0.93–1.03
0.21–0.65

0.95
0.09
0.26
0.016
0.99
0.99
0.36
0.001

0.32

13–0.77

0.34
0.37
1.14
1.57
1.36

0.15–0.77
0.16–0.86
0.66–1.96
0.83–2.96
73–2.58

0.008
0.020
0.63
0.17
0.33

0.36

0.15–0.86 0.021

0.011

Reference

Nagelkerke’s R2=0.15. OR: odds ratio; 95% CI: 95% confidence interval; IQR: interquartile range; HADS: Hospital Anxiety and Depression Scale; SSS: Scandinavian
Stroke Scale; LOS: length of stay; mRS: modified Rankin scale.
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percentage was 2-fold higher for unmet needs for training among those with the mRS scores of 3–5 (p = 0.011)
(Table V). A patient with a severe loss of functioning
(mRS score 3–5) had a 68% higher probability of reporting unmet needs for training than a patient with an
mRS score 0–2. In addition, anxiety (p = 0.021) was a
significant factor, with more anxiety among those who
had unmet needs for training (Table VI).
Patients reporting unmet needs for help more often
lived alone pre-stroke (p = 0.039) and were also more depressed at 3 months post stroke (p = 0.028) (Table VII).

there was no difference in hospital arrival time or acute
stroke treatment after stroke in these 2 regions.
The received rehabilitation services differed
markedly between the participants in the 2 countries.
Nevertheless, the participants from the 2 countries
reported similar levels of met and unmet needs for
both training and help at 3 months after stroke.
The result may imply that a longer stay in a stroke
unit and more inpatient rehabilitation during the
first 3 months after stroke to a certain extent compensate for the more severe strokes and less use of
community-based rehabilitation in Norway. Cultural
differences in expectations of help and training may
also contribute to the comparable findings of met
and unmet needs in the 2 countries.
Living alone and depression were significantly associated with unmet needs for help, whereas a low level
of functioning and anxiety at the 3-month follow-up
were associated with unmet needs for training.

DISCUSSION
This study is, to our knowledge, the first to explore the
level of met and unmet post-stroke rehabilitation needs
in association with different rehabilitation pathways in
participants recruited from 2 countries. Two-thirds of
an unselected population of consecutive patients with
stroke in Norway and Denmark reported the need for
help and training during the first 3 months post stroke,
demonstrating the considerable negative impact that
stroke has on patients (1).
The 2 cohorts differed, as the Norwegian participants
were older, more often dependent on help pre-stroke,
more often lived alone, and had more severe strokes
than the Danish participants.
The population density and travel distances differed,
yet according to data from the national stroke registries,

Unmet need for training and help
We regard it as especially important to investigate
predictors that might explain unmet needs for help
and training to identify correctable factors to reduce
patient-reported unmet rehabilitation needs. At the individual level, unmet rehabilitation needs may reduce
functional ability, increase psychological burden, and
hence reduce autonomy, post stroke (29). Insufficient
professional efforts increase caregivers’ burdens (30).
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Table VII. Predictors of met need for help vs unmet need for help.
Variables

n = 322

Country, n (%)
Norway
Denmark
Age, n (%)
≤65 years
>65 years
Sex, n (%)
Male
Female
Living alone, n (%)
Dependent on help, n (%)
Working, n (%)
SSS, median score (IQR)
Stroke subtype, ischaemic, n (%)
Treated with thrombolysis, n (%)
LOS in stroke unit, median days (IQR)
Modified Rankin scale (mRS) score at 3 months
0–2, n (%)
3–5, n (%)
HADS Anxiety score ≥8 at 3 months
HADS Depression score ≥8 at 3 months
Rehabilitation
Inpatient rehabilitation
Community-based
No rehabilitation

Met need for
help (n = 274)

Unmet need for
help (n = 48)

Univariate

Multivariate

OR

95% CI

p-value

OR

95% CI

1.03

0.50–1.98

0.95

0.70

0.30–1.64 0.41

1.40

0.72–2.73

0.32

1.46

0.59–3.64 0.42

0.82

0.44–1.50

0.52

1.89

0.76–4.77 0.17

0.56
1.03
0.79
0.98
0.66
0.66
0.98
1.27

0.30–1.03
0.38–2.81
0.36–1.71
0.96–1.01
0.19–2.28
0.30–1.42
0.92–1.03
0.64–2.51

0.066
0.96
0.54
0.15
0.51
0.28
0.41
0.49

0.40

0.17–0.96 0.039

0.31

0.11–0.88 0.028

223
99

190 (69)
84 (31)

33 (69)
15 (31)

82
240

67 (25)
207 (75)

15 (31)
33 (69)

182
140
128/319
34/306
71/322
322
294/322
50/321
322

157 (57)
117 (43)
103 (38)
29 (11)
62 (23)
46.5 (41–53.75)
249 (91)
40 (15)
5 (2–8.5)

25 (48)
23 (52)
25 (52)
5 (10)
9 (19)
44.5 (38.25–49.75)
45 (94)
10 (21
4 (2–7)

241
81
30/197
30/199

207 (75)
67 (25)
23 (8)
19 (7)

34 (71)
14 (29)
7 (14)
7 (14)

0.47
0.37

0.18–1.23
0.14–0.99

0.13
0.05

149
84
86

125 (46)
76 (28)
70 (26)

24 (50)
8 (17)
16 (33)

0.86
1.94
0.69

0.46–1.58
0.88–4.37
0.36–1.37

0.62
0.10
0.28

p-value

Reference

2

Nagelkerke’s R =0.011. OR: odds ratio; 95% CI: 95% confidence interval; IQR: interquartile range; HADS: Hospital Anxiety and Depression Scale; SSS:
Scandinavian Stroke Scale; LOS: length of stay; mRS: modified Rankin scale.
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On the systemic level, unmet rehabilitation needs
may lead to increased use of health services (29),
institutionalization and economic costs (31).
The level of unmet rehabilitation needs must be interpreted within the post-stroke time frame and by the
definition of the needs used. Most studies report unmet
rehabilitation needs in a later phase post stroke and use
questionnaires reflecting a much broader definition
of rehabilitation needs. In the systematic review (9),
only 2 validation articles included participants within
the first year.
There are no comparable studies of unmet needs at
3 months post-stroke. Studies at 6 and 12 months post
stroke demonstrate great variability in unmet needs,
which may stem from large differences in operationalization or use of measures, as well as differing
contexts (9).
Unmet needs in the Swedish registry study (13) were
assessed using the following single question: Have
your needs for rehabilitation after stroke been met?
Rehabilitation was defined as activities or training to
improve or maintain the ability to cope with daily life.
This finding of unmet needs is higher than in the current study, but answering options of partly met needs
were included in unmet needs in the Swedish study,
whereas the patients in the current study had only
yes-or-no answer alternatives. Using dichotomous
response options may influence the results, as partial
unmet needs may be categorized as both met needs
and unmet needs. The recognition of unmet needs may
also increase over time, particularly for those facing
unfulfilled needs who are hampered in their capability
of returning to work (32).
In line with others (33), the current found psychological distress to be correlated with the perception of
unmet needs. Anxiety at 3 months was significantly
elevated among persons reporting an unmet need for
training, while depression was more frequent when the
need for help was unfulfilled. Depression was highly
significantly associated with unmet needs at 12 months
in the Swedish registry study (13).
The estimates of depression and anxiety at 3 months
are lower than those observed in other studies (33,
34), but the results must be interpreted with caution
because of missing data. In contrast to the Swedish
registry study, the higher age and dependency on help
pre-stroke among Norwegian participants did not
increase the level of unmet needs compared with the
level of unmet needs in Danish participants.
The type of rehabilitation offered had no impact on
the level of experienced unmet needs. Approximately
50% of persons reporting an unmet need for training or
help had completed inpatient rehabilitation. One out of
every 7 participants in the current study stated an unmet
need for training. Among these patients, 38% had an
www.medicaljournals.se/jrm

mRS score of 0–1, indicating no or slight symptoms
at 3 months post stroke. This somewhat surprising fact
indicates that the mRS might not identify all symptoms
patients expect help to solve. Though extensively used,
the mRS has a non-linear correlation with cognitive
screening tools, as 7.5% of patients with an mRS score
of 0–1 have findings of cognitive deficits detected by
the Quality of Life in Neurological Disorder (NeuroQOL) questionnaire (35). Questionnaire screening
identifies significantly more needs than clinical evaluation, especially cognitive problems (36). Another
possibility is unrealistic expectations for rehabilitation
due to symptoms without local available treatment
options; for instance, fatigue (37) or minor cognitive
deficits (38).
Despite the findings described above, a low level of
functioning, as measured with the mRS, at 3 months
post stroke was highly significantly associated with
unmet needs for training. The Swedish registry study
also found a correlation between dependency in act
ivities of daily living and unmet needs at the evaluation
time-point at 12 months post stroke (13).
Operationalizing the rehabilitation need concept
using questions about help and training
In this study, the questions about training and help
were together designed as an expression of the broader
concept of rehabilitation. The majority of patients in
the study received both training and help, but while
training is offered to facilitate functional improvement
(39), help may often represent a compensating strategy.
Theoretically, the concept of needs is multidimension
al. According to Bradshaw (40), felt needs are equated
with wants and are limited by the perceptions of the
individuals with regard to the health services available.
Expressed needs are demands or felt needs turned
into action. Expressed needs are commonly used in
healthcare services where waiting lists are taken as a
measure of unmet needs. Normative needs are those
defined by health professionals, administrators or
experts in relation to norms or a desirable standard.
Finally, comparative needs refer to a measure establish
ed by studying the characteristics of those in receipt
of a service; in other words, populations in which the
evaluated needs are generalized.
We have no possible way of distinguishing between
felt needs and expressed needs in patients, as some
patients may have had felt needs that were not express
ed until their rehabilitation needs were subsequently
formulated when asked at 3 months post stroke. In
our study, 7/88 patients (8%) with mRS scores of 3–5
expressed no need for training, indicating a mismatch
between clinical functioning and patient-reported
needs. A plausible interpretation is patients’ unawareness of their own needs, due to a lack of insight. Unmet
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rehabilitation needs may therefore represent a lack of
rehabilitation services, unexpressed or unidentified
needs, or unrealistic expectations for rehabilitation.
Patients and healthcare workers may also have different perspectives on needs (29).
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The study included the majority of eligible Norwegian
patients with stroke in a given period of time and location. The representativeness of Danish participants is,
however, lower. The difference in response rate may be
due to different recruitment practices, as the personal
contact of the study teams with patients at the stroke
units in Norway may have enhanced participation in
the study. In addition, some patients in Norway were
excluded due to severe medical conditions, resulting in
a selection of eligible patients in Norway, which was
not possible in Denmark.
When using single questions about help and training, limitations occur because of lack of ability to
recognize other unmet needs, as well as partly met or
unmet needs.
Data on psychological function must be interpreted
with caution because of possible selection bias.

2.

3.

4.
5.

6.
7.
8.

9.

10.

11.

12.

13.

Conclusion
This study is the first to explore unmet needs for rehabilitation within the context of different subacute
rehabilitation settings in the regions of Norway and
Denmark. The participants from the 2 countries reported similar levels of met and unmet needs for both
training (15% unmet needs) and help (10% unmet
needs) at 3 months after stroke.
Low levels of functioning and anxiety at 3 months
post stroke were associated with perceived unmet
needs for training. Living alone pre-stroke and having
depression at 3 months enhanced the risk of reporting
an unmet need for help. The health services should
pay special attention to at-risk patients who are anxious or depressed, live alone, or have more functional
deficits after stroke. Variations in service pathways for
in-hospital or community-based rehabilitation did not
affect the levels of met and unmet rehabilitation needs.
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