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Abstract. Stroke is the second leading cause of death and the third leading cause
of disability-adjusted life years worldwide. The modified Rankin Scale (mRS)
was designed to measure poststroke recovery but is often used to describe
preOstroke. To further validate the modified Rankin Scale questionnaire (mRSQ),
we compare it here to a well established predictor of functional outcome after
stroke, the initial stroke severity. We tested 18 mRS questionnaires to determine
completion rates and intermodality agreement. We involved the CSU- HAMGH
clinical staff for interview patient and tick box in  web
https://www.surveymonkey.com/r/55YP6JR and https://www.surveymonkey.com
IrIKVTKS53S, involved the CSU patient/proxy ticking 1 of the 18 descriptions
equating to mRS scores; the other, The mRS assessment functional quisionarare
combined of mRSqg 8 scale National Institutes of Health Stroke Scale (NIHSS)
and Top-10 Priorities for Research Relating to Life After stroke. The modified
Rankin questionnaire (mRSq), included 18 questions with Good, mid, No
responses from which the mRS is derived. We compared the mRS obtained by
these different methods. The mRS could be derived in 18 respondents (2%) and
53 respondents (90%) on the tick box and smRSq, respectively (difference in
proportion, 7% [82% CI, 3-15].

In studies where tick box assessment of mRS is practical by CSU-HAMGH staff
to follow up to responders will achieve higher levels of follow up with the tick
box and also good levels of intermodality agreement with least risk of bias. The
good correlation of the mRSq with the initial stroke severity further confirms the
mRSq validity in assessing functional outcome after stroke.

Fifty three of 130 registered patients were visited CSU-HAMGH and respondents.
The baseline clinical characteristics of the 53 analyzed and the 77 disqualified
patients were similar. The correlation between the initial NIHSS and the mRSq
was good (r = 0.911; 0.287, R2 = 0.830, P < 0.001) and studies in which face-to-
face interviews are impractical might use a combination of a tick box mRSq and a
interviews. This combination will result in the best completion rate and roughly
equivalent scores with both methods.

1. Introduction

The modified Rankin Scale (mRS) [1],[2] is a well-established and useful scale for assessing
global function after stroke[3]-[5]. We identified patients for this study in CSU-HAMGH and
approved registry of patients treated and we identify using assessment functional quisionarare
combined of MRS 8 and Top-10 Priorities Life After stroke. The mRS is an ordinal scale with



broadly defined scores from 0 (no residual sympOtoms from stroke) to 5 (bedridden) and 6 for
death. The mRS assessment functional quisionarare combined of mRS 8 scale National
Institutes of Health Stroke Scale (NIHSS)[19] and Top-10 Priorities for Research Relating to
Life After stroke [20]. The iniOtial assessment the colected dataset. Although validated, the
mRS contains inherent sub- jectivity resulting in suboptimal reliability[6]. To limit
subjectivity in mRS scoring, two structured interOview tools to score the mRS have been
proposed [8]-11]. Also, we recently developed and tested a simplified questionnaire to score
the mRS, the mRS questionnaire (MRSqg)[12]. The mRSqg showed good reliability, correlation
with quality of life, and an average completion time of 1.5 minutes. To fur-ther validate the
MRS questionnaire, we compare it here with a well-established predictor of functional
outcome after stroke, the initial stroke severity indi-cated by the NIH Stroke Scale
(NIHSS)[12]-[16]. Score the mrsq in a large proportion of the screened patients was a
limitation in this study. However, the clinical characteristics of those patients are similar to
the analyzed patients, indticating that a selection bias was unlikely.a less than excellent
correlation between the iniOtial nihss, a neurological impairment scale, and the mrsq, a global
function scale, can be expected given the different nature of these two scales. Also, factors
other than the initial stroke severity, such as prestroke disability, patient age, and stroke type,
influence functional outcome[23]. The good correlation between the initial nihss and the mrsq
aided mrs in this study further sup-ports the validity of the mrsq in assessing func-tional
outcome after stroke.

2. Material and Methods

Study population

We are collected clinical data from sequential stroke admissions using Assessment of
Modified Rankin Score (mRS) Questionnaire. Data collection was from February to May
2019 inclusive. Data capture included a 4 month follow-up. In brief, included patients were
aged over 20 years, with stroke confirmed and phenotyped by expert multidisciplinary clinical
assessment. Our population included both first ever stroke and recurrent stroke and all
included patients were treated as per institutional practice and stroke guidelines. Relevant
institutional and ethical approvals for use of these data were in place.

MRS Assesment Functional

The mRS assessment functional quisionarare combined of mRS 8 scale National Institutes of
Health Stroke Scale (NIHSS) [19] and Top-10 Priorities for Research Relating to Life After
stroke [20]-[21]. The ini tial assessmentthe colected dataset was based on the modification
quisionare  with of  https://www.surveymonkey.com/r/55YP6JR and https://
www.surveymonkey.com /r/KVTK53S. The Basic Stroke Register Database but including
process of care measures. Scores the value of each mRSq i.e. 0O=Never, 1=Sometimes,
2=Always.

Data were collected by clinical staff and transOferred to an electronic database. Pre-stroke
mRSq was part of the ini tial assessment. All mRSq assessments (pre stroke) were per formed
by clinical staff using an unstructured interview and based on history taken from patient
whenever possible, or their significant others/carers. the participating sites offered explicit
guidance on applying mRS grades as a preOstroke measure and final score was at the
discretion of the assessor.
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Figure 1. The mRS quisionare assssment

Do you have any symptoms that are bothering you?

Are you able to do the same work as before?

Are you able to keep up with your jobs ?

Do you need help with eating, going to the toilet, or bathing?

Do you stay in bed most of the day and need constant nursing care?

Are you able to arm move your self for ROM function in bed

How many times have your Physical activity, arm function doing on the bed ?

Are you able to visual problems after stroke?

Are you able to manage or prevent fatigue?

0. Are you able to improve balance, gait, and mobility?

1. Do you have to be helped by families, people others, for recovery and physical

activities?

12.  What role should the family do to help you overcome the problem of speaking ?

13.  Have you maintained your ties to friends and family?

14. Do you need help making a simple meal, doing household chores, or balancing a
checkbook?

15. Do you need another person to help you walk?

16. Do you need help with shopping or traveling close to home?

17. Do you need to choose a beneficial exercise and fitness program in improvement
function and improve quality of life ?

18. Do you need to choose a beneficial exercise
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Figure 2. The mRSq assssment functional quisionare

3. Result

Data collection was from February to May 2019, stroke patients ceck-up in CSU. We
involved the CSU-HAMGH clinical staff for interview patient and tick box a questionnaire.
Those who responded and those who agreed to be interview tended to be younger (and
consequently were men), had less previous disability, and had fewer communication and
motor problems and thus shorter lengths of hospital stay than those who did not; however,
none of these differences were statistically significant.

The modified Rankin questionnaire (mRSq), included 18 questions with Good, mid, No
responses from which the mRS is derived. We compared the mRS obtained by these different
methods. The mRS could be derived in 18 respondents (2%) and 53 respondents (90%) on the
tick box and smRSq, respectively (difference in proportion, 7% [82% ClI, 4-15].

Tables 1, 2 show the responses and agreement between the interview patient and tick box a
questionnaire. The agreement with interview and tick box a questionnaire mRS was higher for
the smRSq than for the tick box, but this was not statistically significant (difference in
proportional agreement, 7% [82% ClI, 4-15]).



Table 1. Agreement “Tick Box” mRSq and asked to choose the mRS in All 130 Who
Completed Both Measures Successfully

Tick Box mRS mRSq
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Total
1 4 1 - 1 - 1 - - - - - - - - - - - 1 8
2 2 4 - - - - - - - - - - - - - - - - 6
3 - - 5 2 - 1 - - 1 2 2 3 - 2 - - 18
4 - 6 5 3 - 1 1 1 - - 1 - - - 18
5 1 1
6 - 1 1
7 6 1 1 1 9
8 5 - 2 1 8
9 1 2 - 12 2 1 9
10 - - - - - - - - - 1 1
11 T S 1 5
12 - - - - - 4 - - - - - 3 - - 3 1 7
13 - - - - - - - - - - - 6 - -1 7
14 - - - - - - - - - - - a4 - -1 6
15 T T, - 1 7
16 - - - - 1 - - - - - 3 - - - 5 1 10
17 - - - - - .- - -2 - -2 - 1 6
18 - - - - - - 1 - - 1 - - - - - -1 - 3
Total 6 5 - 1 7 15 11 4 6 5 5 7 11 11 18 3 14 1 130

Table 2. Agreement “Tick Box” mRSq and interview in All 130 Who Completed Both
Measures Successfully

Tick mRSq

Box 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Total

mRS
1 s 1 - 1 - 1 - - 1 - - - - - - - - 1 10
2 S L - - - - - - - - 8
3 5 2 - 1 - - 1 1 - 1 - 2 - - 13
4 6 3 1 1 1 11 - 16
5 1 - -1 1 1 4
6 -1 1 1 1 4
7 6 2 1 - 1 1 11
8 - - - - - - 1 - - - - 1 1 - 1 1 5
9 - - - -1 - 1 - 2 1 - - 1 1 2 1 10
0 - - - - - - - - - - . - - 1 2
71 - - - - 1 - - - 3 - 1 - - S | 8
2 - - - - - - - - - - 2 1 1 - 3 1 1 9
3 - - - - 1 - - 2 - - - - - 3 - - 1 7
14 - - - - - - - ... . .2 - - 4
5 - - - - - - - - - - - 1 2 1 4
% - - - - 1 - - - - - 1 - 1 1 1 7
7 - - - - - - - - - 1 - - 1 1 1 4
8 - - - - - - 1 - - 1 - - - - 1 - 1 4

Total 9 5 - 1 9 15 6 8 7 5 7 7 11 5 14 6 14 1 130

Validity of Pre-Stroke mRSq

We used basic descriptive statistics to describe baseline variables of included patients. As pre-
stroke MRS was a key variable, we compared those with and without pre-stroke mRS against
pre specied variables of age, sex, stroke type. We described concurrent validity of pre stroke
mRSq by comparison with other baseline clinical and demographic variables that are known
to be associated with physical function. Our chosen comparators were, age, comorbidity
burden assessed by Charlson comorbidity index (18), mRSq at discharge, preOstroke
residence (categorized as: home, sheltered housing, rehabilitation center, care home), and
receipt of formal care preOstroke (categorized as: lives alone, lives with family, external



carers, sheltered housing, institutional care. We described association of pre-stroke mRSq
with other variables using mean-square for proportional data and rank correlation for nominal
data. We re-categorized pre-stroke residence as ‘own home’ or other (comprising any form of
instiOtutional care) and calculated oddsOratios for each preOstroke mRSq grade, see Fig 3.

mRSq

20
18 v =0,2868x+ 33,6809
R® =0 8305
e 2 =B
14
= 1z
=
[
s /
5 mRBSqg
a r/ Linear imRSql
2 4 Linear IimR5q]
o
o 20 40 50

Figure 3. Correlation between the initial nihss score and the mrsq score in 53 stroke patients treated

The respondents were 130 patients registered, and 15 had the mRSq scored less than three
months after stroke. The 45 analyzed, where patient had similar mean (SD) ages 55 - 67 (12)
and 68-75 (33) years and median initial nihss scores (10 and 11, respec-tively). Among the
analyzed patients, the time from stroke onset to the mrsq ranged 3—7 months and the median
(interquartile range) mRSq score was 3 (1-6). Figure 1 shows the correlation between the
initial nihss and the mRSq scores (r =0.911;0.287, r2=0.830, p <0.001).

Overall, patients were categorized as more disabled on the tick box than interview, whereas
there was less systematic difference between those derived from the tick box mRSq and the
interview. To establish whether a strategy of using both tick box questionnaires might
increase the proportional agreement with iterview.

4. Discussion

About 53 % of patients responded to a interview patient and tick box a questionnaire of
the mRSq. There were fewer uninterpretable responses for the interview than for the tick box
mRSqg. Although a repeat interview is likely to increase this proportion of interview
responders in a trial, an additional method of follow-up is needed; the most practical is a tick
box mRS questionnaire. An mRS derived from the 18-mRSq by CSU-HAMGH clinical staff.

Our study has several limitations. We did not test construct or concurrent validity of the
asked, interview face-to-face patient family to choose the mRSq. and nor did we assess the
repeatability (or test-retest reliability) of the tick box mRSq. Although we included larger
numbers than did most previous studies of mRS reliability, we had too few numbers to
indicate reliably whether differences in agreement between measures, and the patients
completing them, were statistically significant. Last, we only tested of interview patients and
tick box a questionnaire of the mRSq.

Despite its widespread use in large randomized trials and observational studies, we have
not identified any previous studies that have evaluated the tick box mRS.
The mRSq can be delivered when check-up in CSU. Based on our results, we recommend that
studies in which face-to-face interviews are impractical might use a combination of a tick box
mRSq and a interviews. This combination will result in the best completion rate and roughly
equivalent scores with both methods; this minimizes the chance of bias resulting from
nonresponse to asked, interview face-to-face patient family.



5. Conclusion

Based on our results, we recommend that studies in which face-to-face interviews are
impractical might use a combination of a tick box mRSq and a interviews. This combination
will result in the best completion rate and roughly equivalent scores with both methods
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