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LAY ABSTRACT
This study compared short generic International Clas-
sification of Functioning, Disability and Health (ICF)-
based measures of functioning, the patient- and proxy-
reported 12-item World Health Organization Disability 
Assessment Schedule (WHODAS 2.0) and the 7-item 
WHO Minimal Generic Set of domains of functioning and 
health assessed by a neurologist, with traditionally used 
measures of stroke in the subacute phase. Although 
proxies rated 6 out of 12 separate WHODAS functions 
more impaired than did the patients, the scores of pa-
tient- and proxy-reported WHODAS 2.0 and the WHO 
Minimal Generic Set correlated well with each other and 
with older measures of stroke severity (National Insti-
tutes of Health Stroke Scale) and dependence (modified 
Rankin Scale and Functional Independence Measure). 
Both ICF-based tools, despite their brevity, were use-
ful in finding disabilities for patient- and family-centred 
goal-setting and service-planning after subacute stroke 
rehabilitation.

Objective: To compare short generic International 
Classification of Functioning, Disability and Health 
(ICF)-based measures of functioning with traditio-
nal measures of stroke severity and dependence in 
subacute stroke.
Methods: In this cross-sectional study patients with 
stroke (n = 195) and their significant others comple-
ted the 12-item World Health Organization Disability 
Assessment Schedule (WHODAS 2.0) at discharge 
from rehabilitation. A neurologist assessed functio-
ning with the 7-item World Health Organization 
(WHO) Minimal Generic Set of domains of functio-
ning and health. These scores were compared with 
assessments of severity of stroke (National Institu-
tes of Health Stroke Scale; NIHSS) and dependence 
(modified Rankin Scale; mRS; and Functional Inde-
pendence Measure; FIM). 
Results: From mild to severe stroke, increasing 
disability was found in single items and sum scores 
of WHODAS and the WHO Minimal Generic Set. Al
though proxies rated 6 out of the 12 separate WHO-
DAS functions more impaired than did the patients, 
correlations between the different measures (proxy- 
and patient-WHODAS, the WHO Minimal Generic Set, 
mRS, NIHSS and FIM total and sub-scores) were 
strong to very strong, except for moderate correla-
tions between patient-WHODAS, and NIHSS or FIM 
cognitive sub-score.
Conclusion: Despite their brevity, both generic ICF-
based tools were useful in finding disabilities for pa-
tient- and family-centred goal-setting and service-
planning after subacute rehabilitation. 

Key words: disability; Functional Independence Measure; 
modified Rankin Scale; National Institutes of Health Stroke 
Scale; stroke; subacute; WHODAS; WHO Minimal Generic 
Set of domains of functioning and health.
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Stroke is a leading cause of severe long-term disabi-
lity. The incidence of stroke is increasing globally, 

especially in low- and middle-income countries. At the 
same time, advances in healthcare, including the use 
of technology, have led to higher survival rates (1–3). 
Consequently, there is a greater demand for interdisci-
plinary rehabilitation and for individual goal-making 
and service-planning, in which patient- and family-
centred functional assessments are needed.

There is a vast number of generic and specific scales 
and measures for post-stroke patients (4–7), but no gold 
standard or single instrument to address the concepts 
of medical and social disability as a composite of ICF 
domains body structure, functions, activity, and parti-
cipation. However, all these aspects should be included 
in the assessment of recovery after stroke. The National 
Institutes of Health Stroke Scale (NIHSS) is the most 
widely used severity scale for acute and subacute 
stroke, also predicting survival, functional recovery 

http://crossmark.crossref.org/dialog/?doi=10.2340/16501977-2583&domain=pdf
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and patient’s post-acute care disposition (5, 8–10). 
Although the NIHSS has been used as a tool for goal-
setting and rehabilitative clinical decision-making, it 
is not directly associated with an individual’s ability 
to compensate for a neurological deficit, and therefore 
it is not an ideal measure of functional outcome after 
stroke (5). Hence, measures of dependence, such as 
modified Rankin Scale (mRS), Barthel Index (BI) 
and Functional Independence Measure (FIM) are 
widely used in stroke trials and rehabilitation (6, 8, 
11, 12). However, measures of participation are not 
included in these traditional outcome measures (13, 
14), although participation would appear to be the 
most meaningful measure for the patient (6). So far, 
there is no agreement about which critical measures 
should be routinely captured (4, 15, 16). Instead of a 
single instrument, a standard set of patient-centred and 
patient-reported outcome measures after stroke have 
been suggested to quantify outcomes accurately with 
validated instruments (16, 17). 

To unify the assessment of functioning globally, 
regardless of health condition, the World Health Orga-
nization (WHO) has developed a generic patient- and 
proxy-reported instrument to measure both activities 
and participation, the WHO Disability Assessment 
Schedule (WHODAS 2.0), which has been validated 
in various conditions, including stroke (18). The short 
12-item form of WHODAS 2.0 has been found to be 
practical for use in various clinical settings (19–24). 
Another short ICF-based instrument, the 7-item WHO 
Minimal Generic Set of domains of functioning and 
health, has been suggested for use as a starting point 
to address comparability of data across studies (25).

As far as we know, there are no studies investigating 
the utility of these 2 short ICF-based instruments in 
subacute stroke. It is essential to assess patient and 
proxy experiences of difficulties in activities and par-
ticipation early in post-stroke rehabilitation in order 
to plan rehabilitation goals, discharge dispositions 
and future community services. To find suitable tools 
for this planning, we decided to compare these short 
ICF-based tools (the 12-item WHODAS 2.0 and the 
7-item WHO Minimal Generic Set) at discharge from 
the stroke rehabilitation ward with 2 commonly used 
outcome measures of dependence, FIM and mRS, in 
different severity groups of stroke based on NIHSS 
score.

PATIENTS AND METHODS
In this observational cross-sectional study, 195 consecutive 
patients in intensive subacute inpatient stroke rehabilitation 
were recruited between August 2015 and August 2018. Ques-
tionnaires, including the 12-item WHODAS 2.0 (18), and 
personal background information (age, sex, accommodation, 

marital status, educational level, and working status), along with 
informed consent, were completed by 167 (of 195) patients and 
195 significant others at discharge from rehabilitation. Based on 
clinical judgement, 28 patients were not capable of completing 
the WHODAS scale because of the cognitive impairment caused 
by a severe stroke and aphasia (Table I). The patients and their 
significant others were blinded to each other’s evaluations. 
Clinical information (date of diagnosis and comorbidities) 
was gathered from the hospital records and by interviewing 
the patients and their significant others, and the total number 
of comorbidities was counted (26, 27). The stroke survivors 
(diagnosis according to the International Classification of Di-
seases, 10th revision (ICD-10) criteria) were mostly referred to 
the neurological rehabilitation unit from the acute stroke unit of 
the same university hospital. Sometimes the patient had to wait 
on a general ward for stabilization of the medical condition after 
acute stroke unit care before intensive rehabilitation or because 
of lack of capacity of the rehabilitation ward. For admission to 
intensive rehabilitation, the patients had to be able to sit for a 
minimum of 30 min. Exclusion criteria were age under 16 years 
at time of stroke onset, previous stroke, a current major medi-
cal or psychotic condition, or another neurological diagnosis 
with functional impairment, brain injury without radiological 
findings, and medical reasons for interrupted rehabilitation. 

The severity of stroke was classified by a neurologist into 
mild, moderate or severe according to NIHSS (5) firstly in the 
acute phase (initial and 24-h NIHSS), and secondly on admis-
sion to rehabilitation unit. The participants were divided into 3 
severity groups according to the 24-h NIHSS sum score (28); 
0–5 was considered mild, 6–14 moderate, and 15–42 severe 
stroke. 

At discharge from inpatient rehabilitation, a neurologist as-
sessed the dependence of patients with the mRS, ranging from 
0: no dependence to 6: death (5), and their disability with the 
7-item WHO Minimal Generic Set (25). A rehabilitation nurse, 
trained as a FIM rater, assessed the level of dependence of each 
patient at admission and discharge using an electronic FIM tool 
(FIM™ version 5.2, Uniform Data System for Medical reha-
bilitation, Amherst, NY, USA) rating all items on a scale 1–7 
(“total dependence” to “complete independence”) to sum score 
(18–126) and motor and cognitive sub-scores (29). 

The 12-item WHODAS 2.0 includes 12 items assessing 6 
disability domains in 2 components. The component “activi-
ties” includes cognition (learning and concentration), mobility 
(standing and walking) and self-care (washing and dressing 
oneself), and the component “participation” includes getting 
along (dealing with strangers and maintaining friendships), life 
activities (doing housework and working ability), and social 
participation (emotional functions and engaging in community). 
Each of the 12 items is rated according to a 5-point Likert-type 
scale, which grades the difficulty experienced by the participant 
in performing a given activity. The scoring is from 0 to 4, where 
0 means no (0–4%), 1 means mild (5–24%), 2 means moderate 
(25–49%), 3 means severe (50–95%), and 4 means extreme 
or complete (96–100%) difficulty in this specific activity. The 
total score of WHODAS is the sum of all these 12 sub-scores 
and ranges from 0 to 48, with lower scores indicating better 
functioning. Total scores of 1–4 belong to mild disability, 5–9 to 
moderate disability, and 10–48 to severe disability (18, 19, 30, 
31) (http//www.who.int/classifications/ICF/who/whodasii/en/). 

The WHO Minimal Generic Set consists of 7 ICF domains: 
energy and drive functions, emotional functions, sensation of 
pain, carrying out daily routine, walking, moving around, and 
remunerative employment. Generic means that this assessment 
scale is applicable to all people despite of their health conditions. 

www.medicaljournals.se/jrm
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677Short ICF-based measures in subacute stroke

Minimal means that the scale consists of the least number of 
domains of functioning that can be used to explain significant 
differences between people with health issues. The scoring 
system is similar to WHODAS, the sum score ranging from 
0 to 28, with lower scores indicating better functioning (25). 

The ethics committee of the University of Turku and Turku 
University Hospital approved the study (19.5.2015, 73/2015). 
The ethical standards of the World Medical Association Declara-
tion of Helsinki 1975, revised 1983, were followed.

Statistical analysis

Categorical variables were described using frequencies and 
percentages and, for continuous variables, medians with range 
of values and 25th and 75th percentiles were used. The compari-
son between different severity groups of stroke was carried out 
within categorical variables using χ2 test, or, in the case of small 
cell frequencies, Fisher’s exact test. In numerical variables the 
comparisons between the patient groups were carried out either 
by one-way analysis of variance, or by the non-parametric Krus-
kal–Wallis test when the distribution of an outcome variable was 
skewed. The Spearman correlation coefficient was used to test 
the correlation between variables. Correlations of 0–0.29 were 
considered weak, 0.30–0.49 moderate, 0.50–0.69 strong, and 
0.70–1.00 very strong. Patient and proxy WHODAS responses 
were analysed pairwise using test of symmetry and weighted 

kappa (wK) coefficient to evaluate the correspondence of the 
answers of a patient and his or her proxy. Cronbach’s alpha was 
calculated to evaluate the reliability of WHODAS and the WHO 
Minimal Generic Set questionnaires. Statistical analyses were 
performed using SAS 9.4 for Windows. p-values below 0.05 
(2-tailed) were considered statistically significant.

RESULTS

Demographic and clinical background data for all 195 
patients are shown in Table I. Responses to the WHO-
DAS questionnaire were received from 167 patients 
and from all 195 significant others. When comparing 
background data in different severity groups of stroke, 
rehabilitants with a WHODAS patient response were 
divided into 3 groups: 1: mild (n = 30), 2: moderate 
(n = 81), and 3: severe stroke (n = 56). Since the inten-
tion was for the study to cover all levels of severity of 
patients in intensive post-acute rehabilitation, including 
those with the most severe stroke and aphasia, an “all se-
vere” group (n = 83) of significant others’ responses was 
also formed, consisting of all patients with severe stroke 

Table I. Demographic and clinical data of the patients with mild, moderate, and severe stroke (according to the 24-h National Institutes 
of Health Stroke Scale; NIHSS)

Variables
Mild 
(n = 30)

Moderate with 
response (n = 81)

Severe with 
response (n = 56) p-value

All severe
(n = 83) p-value

No response
(n = 28*)

Age at stroke onset, years, median (range) 58.9 (31.6–77.6) 64.8 (25.6–83.6) 67.2 (16.3–83.4) 0.08 66.0 (16.3–83.4) 0.06 65.6 (38.2–78.4)
Stroke type, n (%) 
   Infarction 18 (60.0) 57 (70.4) 30 (53.6) 0.0002 48 (57.8) 0.0009 19 (67.9)
   Intracerebral haemorrhage 4 (13.3) 21 (25.9) 23 (41.1) 29 (34.9) 6 (21.4)
   Subarachnoid haemorrhage 8 (26.7) 3 (3.7) 3 (5.4) 6 (7.2) 3 (10.7)
Stroke localization, n (%)
   Left hemisphere 7 (23.3) 33 (40.7) 26 (46.4) 0.02 48 (57.8) 0.0008 22 (78.6)
   Right hemisphere 7 (23.3) 29 (35.8) 19 (33.9) 19 (22.9) 1 (3.6)
   Both sides 9 (30.0) 8 (9.9) 8 (14.3) 12 (14.5) 4 (14.3)
Brain-stem/cerebellum, n (%) 7 (23.3) 11 (13.6) 3 (5.4) 4 (4.8) 1 (3.6)
Comorbidities 0/1–2/3–4, n (%) 7 (23.3)/20 

(66.7)/3 (10.0)
7 (8.6)/63 
(77.8)/11 (13.6)

8 (14.3)/40 
(71.4)/8 (14.3)

0.35 14 (16.9)/56 
(67.5)/13 (15.7)

0.43 6 (21.4)/16 
(57.2)/6 (21.4)

Charlson Index 0/1–2/≥3, n (%) 23 (76.7)/7 
(23.3)/0 (0.0)

53 (65.4)/18 
(33.4)/1 (1.2)

36 (64.3)/18 
(32.1)/2 (3.6)

0.69 56(67.5)/25 
(30.1)/2 (2.4)

0.88 20 (71.4)/7 
(25.0)/1 (3.6)

Time since stroke on admission, days, 
median (range) 33.0 (12–139) 30.0 (7–143) 50.0 (11–219) 0.02 57.0 (11–238) 0.0005 67.5 (13–238)
Length of stay, days, median (range) 15.0 (3–52) 25.0 (3–90) 32.0 (10–102) < 0.0001 30.0 (4–102) < 0.0001 21.5 (4–84)
Time since stroke at discharge, days, 
median (range) 55.5 (20–157) 60.0 (15–165) 88.5 (25–321) < 0.0001 91.0 (20–321) < 0.0001 97.0 (20–242)
Education, years, median (range) 11.5 (7–20) 11.0 (6–25) 11.0 (6–20) 0.64 10.0 (6–20) 0.60 9.0 (6–17)
Sex, male, n (%) 15 (50.0) 45 (55.6) 27 (48.2) 0.67 44 (53.0) 0.83 18 (64.3)
Still working, n (%) 14 (46.7) 30 (37.0) 19 (33.9) 0.50 27 (32.5) 0.39 8 (28.6)
Cohabiting, n (%) 21 (70.0) 49 (60.5) 31 (55.4) 0.42 50 (60.2) 0.58 19 (67.9)
Discharge location, n (%) 
  Home, no service 19 (63.3) 27 (32.9) 6 (10.7) < 0.0001 6 (7.2) < 0.0001 0 (0.0)
  Home with service 7 (23.3) 38 (46.3) 19 (33.9) 24 (28.9) 5 (17.8)
  Institution 4 (13.3) 16 (19.6) 31 (55.4) 53 (63.9) 23 (82.1)
Stroke severity, median (range) 
  24-h NIHSS 3.5 (0–5) 9.0 (6–13) 19.0 (15–38) < 0.0001 20.0 (15–38) < 0.0001 21.0 (15–34)
  Admission NIHSS 1.5 (0–4) 6.0 (0–16) 11 (0–22) < 0.0001 12 (0–23) < 0.0001 14 (5–23)
Admission FIM total 119.5 (59–125) 101.0 (46–126) 66.0 (27–123) < 0.0001 64.0 (18–123) < 0.0001 48.5 (18–109)
  FIM motor 88.0 (44–91) 73.0 (17–91) 42.0 (13–90) < 0.0001 41.0 (13–92) <0.0001 38.5 (13–90)
  FIM cognitive 31.5 (15–35) 30.0 (10–35) 26.0 (5–29) < 0.0001 23.0 (5–34) < 0.0001 12.5 (5–29)
Discharge FIM total 120.0 (77–125) 115.0 (63–126) 86.0 (29–125) < 0.0001 79.0 (18–125) < 0.0001 66.5 (18–114)
  FIM motor 89.0 (56–91) 82.0 (32–91) 57.0 (13–91) < 0.0001 55.0 (13–91) < 0.0001 51 (13–90)
  FIM cognitive 32.0 (21–35) 32.0 (14–35) 27.5 (8–35) < 0.0001 24.0 (5–35) < 0.0001 18 (11–27)
Discharge mRS 2 (2–4) 3 (2–4) 4 (2–5) < 0.0001 4 (2–5) < 0.0001 4 (3–5)

*27 were severe at 24-h NIHSS grading, 1 moderate, but was graded severe on admission to rehabilitation. NIHSS: National Institutes of Health Stroke Scale 
(0–42); FIM: Functional Independence Measure (total 0–126, motor 13–91, cognitive 5–35). mRS: modified Rankin scale 0–6.

J Rehabil Med 51, 2019
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according to 24-h NIHSS, i.e. including also the 27 reha-
bilitants without a WHODAS patient response. Finally, 
a group of “patients not able to respond to WHODAS” 
questionnaire (n = 28, i.e. 27 with severe and one with 
moderate stroke at 24 h NIHSS assessment) with only 
significant others’ responses was formed.

When disability was rated by a physician (Table II), 
the overall disability and difficulties in all single items 
were found to increase from mild to severe stroke. 
Working ability was rated most affected, being very 
severely impaired in all subgroups. 

When functioning was rated by patients and their 
significant others (WHODAS 2.0, Table III), the total 
disability score (median) showed severe impairment in 
all severity groups. Between-group differences, with 
increasing impairment from mild to severe stroke, were 
found in all other items, except for concentrating. The 
most severely rated item was working ability, which 
was severely to very severely impaired in all groups; 
the only other items rated as severely affected were 
mobility and household tasks in the “severe stroke” 

group. Both significant others and a neurologist rated 
non-respondent patients as having severe difficulties in 
all assessed functions expect for moderate difficulties 
in emotions and concentrating (Tables II and III). 

The correlation coefficient between patient and 
proxy WHODAS sum scores was strong (0.62, Table 
IV). The correspondence between the answers of pa-
tients and their significant others was very strong to 
strong for mobility, self-care and household tasks, and 
moderate for all other functions, but weak for friend-
ships. Significant others rated standing (wK 0.53, 95% 
confidence interval (95% CI) 0.43–0.62), learning (wK 
0.35, 95% CI 0.25–0.46), joining in community (wK 
0.41, 95% CI 0.30–0.51), concentrating (wK 0.26, 95% 
CI 0.15–0.37), washing (wK 0.55, 95% CI 0.47–0.64), 
and getting along (wK 0.25 95% CI 0.14–0.37) more 
impaired than did the patients themselves. 

In mild, moderate, and severe stroke groups, the corre-
lations between WHODAS patient and proxy sum scores 
varied between moderate and very strong, being 0.39, 
0.66, and 0.55, respectively. In severe stroke, the signifi-

Table II. World Health Organization (WHO) Minimal Generic Set scores in mild, moderate, and severe stroke according to the 24-h 
National Institutes of Health Stroke Scale (NIHSS) assessed by a neurologist

Variable
Mild (n =30)
Median (range; IQR)

Moderate (n = 81)
Median (range; IQR)

Severe with response 
(n = 56)
Median (range; IQR) p-value

All severe (n =83) 
Median (range; IQR) p-value

No response (n =28) 
Median (range; IQR)

Generic set sum score 9.5 (4–18; 7, 12) 12.0 (4–21; 8, 14) 16.0 (6–26; 12.5, 19) < 0.0001 17.0 (6–27; 14, 20) < 0.0001 18.0 (11–27; 16, 23)
Energy and drive functions 1.0 (0–3; 1, 2) 1.0 (0–3; 1, 2) 2.0 (0–3; 1, 2) < 0.0001 2.0 (0–4; 1, 3) < 0.0001 3.0 (0–4; 2, 3)
Emotional functions 1.0 (0–3; 0, 1) 1.0 (0–3; 0, 1) 1.0 (0–3; 1, 2) 0.005 2.0 (0–3; 1, 2) < 0.0001 2.0 (0–3; 1, 3)
Sensation of pain 0.0 (0–2; 0, 1) 0.0 (0–3; 0, 1) 0.0 (0–3; 0, 1) 0.057 0.0 (0–4; 0, 1) 0.004 1.0 (0–4; 0, 2)
Daily activities 1.0 (0–2; 1, 2) 2.0 (0–3; 1, 2) 3.0 (1–4; 2, 3) < 0.0001 3.0 (1–4; 2, 3) < 0.0001 3.0 (2–4; 2, 3)
Walking 1.0 (0–3; 0, 1) 2.0 (0–4; 1, 3) 3.0 (0–4; 2, 4) < 0.0001 3.0 (0–4; 2, 4) < 0.0001 3.0 (1–4; 3, 4)
Moving around 1.0 (0–3; 1, 2) 2.0 (0–4; 1, 3) 3.0 (0–4; 2, 4) < 0.0001 3.0 (0–4; 3, 4) < 0.0001 4.0 (1–4; 3, 4)
Remunerative employment 4.0 (2–4; 3, 4) 4.0 (1–4; 3, 4) 4.0 (3–4; 4, 4) 0.0003 4.0 (3–4; 4, 4) < 0.0001 4.0 (4–4; 4, 4)

IQR: 25th and 75th percentile.

Table III. Functioning assessed with patient and proxy World Health Organization Disability Assessment Schedule (WHODAS 2.0) (12 
items) in mild, moderate, and severe stroke according to the 24-h National Institutes of Health Stroke Scale (NIHSS)

Variables

Patients Significant others

Mild 
(n = 30) 
Median (IQR)

Moderate 
(n = 81) 
Median (IQR)

Severe 
n = 56 
Median (IQR) p-value

Mild 
(n = 30) 
Median (IQR)

Moderate 
(n = 81) 
Median (IQR)

Severe with
response 
(n = 56) 
Median (IQR) p-value

All severe
(n = 83) 
Median (IQR) p-value

No response
(n = 28) 
Median (IQR)

Total score 
(0–48)

13.5  
(7, 19)

15.0  
(9, 23)

21.0 
(17, 27) 0.0003

13.0  
(7, 26)

17.0  
(10, 27)

28.5  
(18, 35) < 0.0001

32.0  
(22, 38) < 0.0001

37.0  
(36, 40)

Standing (0–4) 2.0 (0, 2) 2.0 (0, 3) 2.0 (1, 4) 0.21 1.5 (0, 3) 2.0 (0, 4) 4.0 (1.5, 4) < 0.0001 4.0 (2, 4) < 0.0001 4.0 (3, 4)
Household tasks 1.0 (0, 3) 2.0 (1, 3) 3.0 (1.5, 4) 0.001 1.0 (0, 3) 2.0 (1, 4) 4.0 (2, 4) < 0.0001 4.0 (3, 4) < 0.0001 4.0 (4, 4)
Learning 0.5 (0, 2) 1.0 (1, 3) 1.0 (0, 2) 0.38 1.0 (0, 2) 1.0 (0, 2) 2.0 (0.5, 4) 0.0004 2.0 (1, 3) 0.0004 3.0 (2, 3)
Community life 0.0 (0, 1) 1.0 (0, 2) 1.5 (0, 3) 0.02 1.0 (0, 2) 1.0 (0, 3) 2.0 (1, 4) < 0.0001 3.0 (1, 4) < 0.0001 3.0 (2, 4)
Emotional 
functions 1.0 (1, 2) 1.0 (0, 2) 2.0 (1, 2) 0.02 1.0 (1, 2) 2.0 (1, 3) 2.0 (1, 4) 0.007 2.0 (1, 3) 0.007 3.0 (2, 3)
Concentrating 1.0 (0, 2) 0.0 (0, 2) 1.0 (0, 2) 0.38 1.0 (0, 1) 1.0 (0, 2) 1.0 (0, 2.5) 0.24 1.0 (0, 3) 0.08 2.0 (0, 3)
Walking 2.0 (0, 3) 2.0 (0, 2) 4.0 (2, 4) 0.0004 1.5 (0, 3) 2.0 (0, 4) 4.0 (3, 4) < 0.0001 4.0 (3, 4) < 0.0001 4.0 (4, 4)
Washing oneself 0.0 (0, 1) 1.0 (0, 4) 2.0 (1, 3.5) < 0.0001 0.0 (0, 1) 1.0 (0, 3) 3.0 (1, 4) < 0.0001 3.0 (1, 4) < 0.0001 3.0 (2, 4)
Dressing oneself 0.0 (0, 1) 1.0 (0, 2) 2.0 (1, 3) < 0.0001 0.0 (0, 1) 1.0 (0, 2) 2.5 (1, 4) < 0.0001 3.0 (2, 4) < 0.0001 3.0 (2, 3)
Dealing with 
strangers 0.0 (0, 1) 0.0 (0, 2) 0.0 (0, 1) 0.78 0.0 (0, 1) 1.0 (0, 2) 1.0 (0, 2) 0.0008 2.0 (0, 3) 0.0008 3.0 (2, 3)
Maintaining 
friendships 0.0 (0, 1) 0.0 (0, 1) 0.0 (0, 1) 0.86 0.5 (0, 1) 0.0 (0, 1) 1.0 (0, 2) < 0.0001 2.0 (0, 3) < 0.0001 3.0 (2, 3)
Working ability 4.0 (2, 4) 3.0 (2, 4) 3.0 (2, 4) 0.17 3.0 (2, 4) 3.0 (1, 4) 4.0 (3, 4) < 0.0001 4.0 (4, 4) < 0.0001 4.0 (4, 4)

IQR: 25th and 75th percentile.

www.medicaljournals.se/jrm
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cant others rated standing (wK=0.39, 95% CI 0.22–0.55), 
and working ability (wK=0.26, 95% CI 0.09–0.44) more 
impaired than the patients; otherwise we did not find any 
systematic differences in the levels of ratings by patients 
and proxies in different severity groups.

The Spearman’s correlation coefficients between 
different measures (WHODAS, the WHO Minimal Ge-
neric Set, NIHSS, FIM and mRS) were mostly strong 
to very strong, except for patient-rated WHODAS and 
NIHSS, or FIM cognitive sub-score (Table IV). The 6 
WHODAS life domains’ and the 2 components´ corre-
lations with sum scores of other measures were mostly 
strong (Table V). Cronbach’s alpha value for reliability 
of the sum scores of patient-rated WHODAS, proxy-
rated WHODAS, and physician-rated WHO Minimal 
Generic Set were 0.88, 0.93 and 0.85, respectively. 

DISCUSSION 
This study compared the shortest generic ICF-based 
measures of functioning (the 12-item WHODAS 2.0 
and the WHO Minimal Generic Set of domains of fun-
ctioning and health) with traditionally used measures of 
dependence and severity of stroke. The results support 
the utility of both generic measures in subacute stroke 
rehabilitants. The degree of impairment was found 
to increase from mild to severe stroke. Both short 

measures were strongly associated with conventional 
measures of stroke severity and dependence. Patient 
and proxy WHODAS ratings also mostly correlated 
well with each other, better in activities such as mobi-
lity, household tasks and self-care than in participation, 
relationships and cognition. In severe stroke, working 
ability was rated more impaired according to signifi-
cant others and a physician than according to patients 
themselves.

The relationship between the stroke severity scale 
NIHSS and different dependence measures has been 
poorly understood (11). The results of the current study, 
which show a strong inverse relationship between 
NIHSS and FIM scores, are in line with a recent study 
of patients with acute stroke (8). In previous stroke tri-
als, NIHSS score has also been associated with scores 
of dependence measures, such as BI and mRS, as well 
as the Glasgow Outcome Scale at 90 days (11, 32). In 
the same way, the current study found clear correlations 
between different outcome measures in subacute phase 
of stroke. In addition to cross-sectional correlations, 
a clear relationship was found between acute phase 
NIHSS and other outcome measures 2–3 months later: 
dependence measures FIM and mRS, but also the fun-
ctioning measures WHODAS and the WHO Minimal 
Generic Set ratings. These results suggest that using the 
shortest form of WHODAS is in agreement with other 

Table IV. Spearman’s correlation coefficients of sum scores of the measures used (n = 195, only in World Health Organization Disability 
Assessment Schedule (WHODAS) patient n = 167)

24-h
NIHSS 

Admission
NIHSS 

Discharge Discharge/admission

WHODAS 
patient sum

WHODAS 
proxy sum

WHO Minimal
Generic Set mRS FIM total FIM motor

FIM 
cognitive

NIHSS 24-h 0.63 0.30 0.44 0.55 0.52 –0.58 –0.55 –0.51
NIHSS admission 0.63 0.42 0.50 0.64 0.69 –0.64/–0.77 –0.63/–0.75 –0.49/–0.51
WHODAS patient sum 0.30 0.42 0.62 0.60 0.49 –0.51 –0.52 –0.31
  Proxy sum 0.44 0.50 0.62 0.72 0.67 –0.70 –0.70 –0.53
WHO Minimal Generic Set 0.55 0.64 0.60 0.72 0.79 –0.82 –0.81 –0.62
  mRS 0.52 0.69 0.49 0.67 0.79 –0.77 –0.77 –0.55

All correlations were significant at the level of p < 0.001.
NIHSS: National Institutes of Health Stroke Scale; mRS: modified Rankin scale; FIM: Functional Independence Measure; WHO: World Health Organization.

Table V. Spearman correlation coefficients between patient (n = 167) and proxy (n = 195) World Health Organization Disability Assessment 
Schedule (WHODAS) domains and components and sum scores of the other measures used

24-h 
NIHSS 

Admission
NIHSS 

Discharge

FIM total FIM motor FIM cognitive mRS
WHO Minimal 
Generic Set

WHODAS domains (patient/proxy)
   Understanding and communicating 0.20*/0.33 0.14a/0.24*** –0.20*/–0.43 –0.11a/–0.39 –0.32/–0.45 0.16*/0.37 0.24**/0.43
   Getting around 0.26***/0.37 0.40/0.44 –0.20*/–0.60 –0.60/–0.63 –0.10a/–0.33 0.55/0.69 0.61/0.70
   Self-care 0.45/0.50 0.53/0.60 –0.66/–0.78 –0.67/–0.82 –0.33/–0.42 0.63/0.75 0.71/0.79

   Getting along with people 0.14a/0.37 0.11a/0.35 –0.15a/–0.41 –0.09a/–0.35 –0.33/–0.49 0.09a/0.41 0.11a/0.43
   Life activities 0.21**/0.48 0.33/0.58 –0.40/–0.71 –0.47/–0.73 –0.09a/–0.47 0.41/0.69 0.49/0.73
   Participation in society 0.30/0.37 0.27***/0.39 –0.29/–0.53 –0.25**/–0.52 –0.26***/–0.44 0.27***/0.51 0.41/0.54
WHODAS components
   Activities 0.39/0.48 0.46/0.52 –0.59/–0.74 –0.61/–0.78 –0.28***/–0.45 0.58/0.72 0.66/0.76
   Participation 0.26***/0.48 0.29***/0.51 –0.32/–0.63 –0.32/–0.61 –0.21**/–0.53 0.33/0.60 0.45/0.65

aNot significant. *p < 0.05, **p < 0.01, ***p < 0.001, otherwise p < 0.0001.
NIHSS: National Institutes of Health Stroke Scale; FIM: Functional Independence Measure; mRS: modified Rankin Scale; WHO: World Health Organization.
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outcome measures. The slight differences across used 
scales in the current study reflect the differing emphasis 
on various outcome components (i.e. stroke severity, 
dependence or functioning including physical, cogni-
tive and emotional difficulties, activity limitations and 
restrictions in participation) of the instruments used. In 
addition, the conventional instruments do not measure 
the way (quality) performance in activities of daily living 
is accomplished. All these scales may also be partly 
influenced by the new phase of life for the patients and 
their significant others, with the consequences of the 
cerebrovascular accident and recent big changes, loss 
and recovery of functioning. In this phase of rehabili-
tation before discharge, the patients had made home 
visits (minimum one weekend) with the aid of their 
significant others, but they had not yet fully resumed 
their usual roles and activities, while residing mostly 
in hospital since stroke onset (5). However, a clear 
relationship between initial physician-rated disability 
and self-rated functioning at discharge from subacute 
inpatient rehabilitation was found. The results are also 
in line with previous findings, that many patients even 
with mild strokes have significant disability at discharge 
from rehabilitation or 3 months post-stroke (33–35). 

Previous studies of WHODAS 2.0 in stroke patients 
have usually been based on a longer version of this 
scale (36). The aim of the current study was to identify 
as simple validated functioning scales as possible, 
and the 12-item WHODAS 2.0 was found suitable, 
especially as, in previous studies among patients with 
amyotrophic lateral sclerosis, traumatic brain injury, 
spinal cord injury and spinal pain (20–24), this mea-
sure was easy to apply for both patients and significant 
others. As WHODAS includes not only activities, but 
also items of participation, it provides a wider per-
spective for goal-setting and service-planning than the 
conventional instruments. As a self-report instrument it 
enhances individual patient- and family-centred proce-
dures in rehabilitation processes. The WHO Minimal 
Generic Set is very brief, but it captures 7 items in 
body functions, activities and participation. As these 
2 ICF-based tools are short and concise, the burden to 
the respondents is minimized. Also, other ICF-based 
disease-specific functioning tools can be used in stroke 
patients, but other measures are usually more time-
consuming (ICF checklist, ICF Comprehensive and 
Brief Core Sets for Stroke). In the current study, the 
12-item WHODAS had a strong inverse relationship 
with the dependence measure FIM in the same way as 
in a previous stroke study comparing ICF Brief Core 
Set for stroke with FIM scores (37). In previous studies 
with different diagnostic patient populations a similar 
positive correlation has been found between WHODAS 
2.0 and other measures of dependence (19). 

Interestingly, in the current study, even if relationships 
between WHODAS ratings and other generic measures 
were strong to very strong, they were even stronger in 
proxy ratings compared with patient ratings. This result 
is also in line with a previous study of subacute stroke 
survivors (38). Significant others rated many activity 
items more impaired than did the patients. As stroke 
survivors in intensive rehabilitation are constantly en-
couraged to perform in activities of daily living, they 
may think more of the capabilities they still have left 
and perhaps the tasks they still can perform with assis-
tance than the activities they have lost. Proxies, on the 
other hand, may think more of the capabilities lost, the 
changed role, the dependence and need for help of the 
patient at the time of discharge. In addition, patients with 
more severe stroke may lack insight into the situation 
at this early stage, especially in more complex items, 
such as work. Also, cognitive and emotional functions 
and, especially, relationships may be more difficult and 
subjective items to rate before discharge. Clearly, abso-
lute comparisons between assessments by patients and 
proxies are not possible, as appropriate weight cannot 
be given to how a person will perceive his or her own, 
or someone else’s, severity. However, as the correlations 
between the patient and proxy WHODAS scores on the 
whole, and also in single items were mostly moderate 
to very strong, it seems possible, that, when assessing 
functioning 2–3 months post-stroke, most of the patients 
are able to make assessments reliably. The results of this 
study are in line with a previous study of subacute stroke 
survivors with moderate-to-strong correlations between 
patient and proxy ratings in many functional items (38). 

Although a physician who rated functioning using 
the WHO Minimal Generic Set and dependence with 
mRS was not blinded to background information, his 
or her ratings sounded reasonable and could be even 
more reliable through his or her insight into the clinical 
history of the participants. Physician-rated functioning, 
on the whole and in single items, correlated well with 
stroke severity. The fact that working ability was rated 
more impaired by a physician than by patients themsel-
ves is interesting. Only one-third of the patients were 
employed at the time of the stroke, and at the time of 
discharge all rehabilitants were on sick-leave trying to 
readjust to community life, which could influence the 
physician’s ratings. Many patients, as retirees, may have 
a more subjective view of their employment capabilities 
and the functioning ability they still have in diverse 
voluntary and domestic work possibilities, whereas a 
physician may think more of the requirements in the 
open labour market reflected by the activity restrictions 
and participation limitations the patients may have. 

This study has some limitations. The cross-sectional 
study design does not allow confirmation of causal re-

www.medicaljournals.se/jrm
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lationships of disability, i.e. whether they are based on 
the brain lesion itself or on its secondary consequences. 
The patient population in tertiary clinic intensive inpa-
tient rehabilitation is always selected and is limited in 
number, but we find the sample size adequate for the 
purposes of the study. As different generic functioning 
scales were used, direct comparisons were not possible 
for all sub-items. Even if WHODAS is often used in 
chronic health conditions, it also appeared suitable in 
the subacute phase, as in our rehabilitant population. 
The patients with most severely impaired cognitive abi-
lities, including aphasia, could not themselves respond 
to self-rating WHODAS. Usually these patients are 
omitted from studies on perceived functioning, but as 
we found it important also to obtain information about 
patients with very severe stroke, the assessments from 
their significant others were included. 

In conclusion, both generic ICF-based functioning 
measures (the 12-item WHODAS 2.0 and the WHO 
Minimal Generic Set), despite their brevity, were 
useful in determining disabilities of subacute stroke 
patients for patient- and family-centred goal-setting 
and service-planning. These measures correlated well 
with each other and with other measures of dependence 
and severity of stroke. At discharge from subacute 
stroke rehabilitation, we recommend using the 12-item 
WHODAS 2.0. In the light of these results, assessment 
is easy, both for proxies and, with the exception of the 
most severe stroke, for patients themselves.
The authors have no conflicts of interest to declare.
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