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Abstract

Background: Knowing a patient’s premorbid functional 
status can aid in acute stroke management decisions. The 
often-adopted modified Rankin Scale is not suitable for pre-
stroke assessment as it lacks a defined comparison state at 
lower scores.

Methods: We designed a simple questionnaire for pre-
stroke functional status assessment and tested its clinimet-
ric properties in acute stroke patients. Five investigators 
took part in scoring the novel scale. For reliability testing, 
two raters independently administered the novel scale on 
two consecutive days to the patients or their caregivers, or 
both. For validity testing, one rater administered the Gron-
ingen activities scale and the other rater administered the 
Lawton activities scale on the two consecutive test days.

Results: We tested 50 patients within 3 days of admis-
sion. The reliability kappa statistic between the paired rat-
ers was 0.36, and the weighted kappa (accounting for the 
degree of disagreements) was 0.53. Validity of the novel 
scale against the two validated function scales was moder-
ate (correlation coefficients 0.65 and -0.56).

Conclusion: We believe that misunderstandings of the 
novel questions by interviewees likely lead to weak reliabil-
ity. These novel results inform the design of future research 
on this topic with clarified simple and unambiguous ques-
tions.

Introduction

Rapid and accurate estimation of premorbid functional sta-
tus in patients presenting with acute stroke is often desired for 
outcome estimation and qualification for acute stroke treat-
ment trials. The often-adopted modified Rankin Scale (mRS)
[1] is not suitable for premorbid assessment of independently 
functioning people, because prior to stroke there is no defined 
comparison state needed to differentiate between scores 0, 1, 
and 2 [2].

Some of the currently validated baseline function scales as-
sess primarily basic activities of daily living, some assess primar-
ily instrumental activities, and some were designed for estimat-

ing cognitive impairments [3]. Ideally, a simple, accurate, and 
reliable tool to assess baseline global function among indepen-
dent people, analogous to the mRS, could help make manage-
ment decisions during acute stroke. Therefore, we developed 
and tested a novel simple questionnaire to estimate a baseline 
(premorbid) global function.

Methods

Our novel global functional status questionnaire (Figure 1) 
was modeled on the validated simplified mRS questionnaire 
(smRSq) [4]. The first question about dependent living and the 
two questions regarding dependent status (mRS scores 3-5) are 
the same as in the smRSq. Two novel questions were created 
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to score baseline global functional status as 0, 1, or 2 among 
patients who declared ability to live independently prior to their 
stroke (left side of questionnaire, Figure 1).

All confirmed acute stroke patients, ischemic stroke or intra-
cerebral hemorrhagic, admitted to our hospital were consid-
ered eligible if the study could be completed within 3 days after 
admission. Five investigators performed all the ratings. Caregiv-
ers were interviewed together with patients when they were 
available or when patients were unable to participate. Patients 
unable to participate and without an available caregiver were 
excluded.

For reliability testing of the novel questionnaire, patients 
were interviewed on two consecutive days by different raters. 
The order of the raters was based on the availability of the rat-
ers. We also administered two validated function scales (Gron-
ingen and Lawton) [5,6] to assess the validity of the novel scale. 
One of these scales was administered on the first interview day 
and the other on the second day.

At the conclusion of each interview, all scores were final. The 
raters on the second day were blinded to the scores from the 
first day. We avoided providing clarifications for the questions 
to minimize rater bias.

The kappa statistic measured the agreements between the 
two raters of the novel scale. The Pearson correlation statistic 
compared the novel scale to the two previously validated base-
line function scales.

Results

Fifty patients completed all questionnaires and were includ-
ed in this analysis. The mean age was 64 (SD 13) years, 46% were 
men, 50% were White race, 42% were Black race, and 8% were 
other or unspecified race. Comparing the novel scale to the 
Groningen scale the correlation coefficient was 0.65 (p<0.001) 
and comparing it to the Lawton scale the coefficient was -0.56 
(p<0.001). Table 1 shows the inter-rater agreements of the nov-
el scale with the kappa statistic of 0.36 and the weighted kappa 
of 0.53.

Discussion

The initial question of the smRSq has previously been shown 
to reliably distinguish between premorbid functional indepen-
dence and being dependent on others (agreement between 
raters 94-96%) [4]. The two novel questions in this study were 
intended to more precisely identify the level of functional inde-
pendence as 0, 1, or 2.

Although the novel scale shows moderate validity, the low 
interrater reliability currently limits its usefulness in clinical 
practice or research. Based on our experience with this scale, 
we suspect that the low interrater reliability can be partly ac-
counted for by diverse interpretations of the two novel ques-
tions by the subjects on the two interview days. In addition, 
some subjects may have mistakenly responded in reference 
to different time points on the two interview days; their post-
stroke state versus the intended pre-stroke state. This likely ac-
counts for the widely divergent scores by two investigators of 0 
and 3 in two subjects (Table 1). Enhanced investigator training 
to better inform the subjects about the intent of this question-
naire will likely improve the accuracy of the answers. 

Despite the limited usefulness of the novel questions used 
in this study, our findings could optimize the design of future 

Patient ID: _______________	 Date:          _______________
Rater ID:    _______________

Before this hospitalization, were you able to live alone without 
any help from another person? This means being able to bathe, use 
the toilet, shop, prepare or get meals, and manage finances.

Figure 1: Novel simple baseline function questionnaire.

Before this hospitalization, were you able 
to do all activities that you wanted? 

Before this hospitalization, were you able to walk 
from one room to another without help from 
another person?

Yes No

0, 1, 2 3, 4, 5

Yes

3

No

4, 5

Before this hospitalization, were you 
able to sit up in bed without any help? 

Yes

4

No

5

Yes

0, 1

No

2

Before this hospitalization, did you have 
any symptoms that limited your activities?

No Yes

0 1

Table 1: Agreements of scores between raters on the novel 
questionnaire.

Second rater scores

First rater scores 0 1 2 3 4 5 Total

0 25 3 0 0 0 0 28

1 6 4 2 0 0 0 12

2 1 2 0 0 0 0 3

3 2 0 1 3 0 0 6

4 0 0 0 1 0 0 1

5 0 0 0 0 0 0 0

Total 34 9 3 4 0 0 50

similar questionnairs. We believe that further research in this 
direction, with clarified, simple, more objective questions, and 
more intensive investigator training in scale administration is 
warranted.
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