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Introduction

Stroke is the third leading cause of functional disability and the 
second main cause of mortality worldwide, based on the World 
Health Organization (WHO) (1). The affected cases, after a stroke, 
may have cognitive, perceptive, motor, and sensory impairments 
that affect the functioning and result in disability; between 24 
% and 75% of stroke survivors require outside help with their 
daily activities (2-4). These functional limitations directly impede 
activities and social involvement (5).

Based on the International Classification of Functioning (ICF), 
Disability and Health, participation is described (6) as the patient’s 
participation in living circumstances. Restrictions of participation 
illustrate patients’ problems and experiences with social role 
performance (e.g. worker, friend, being spouse, or parent) that 
are considered as usual due to their sex, age, and the culture and 
society in which they live. Activity is the execution of action or 
task by an individual. Performance and capacity are the criteria 
for ICF’s participation and activity areas. 
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Various assessment methods are used to examine the concepts of 
participation and activity. Both performance-based and capacity-
based instruments can be used to evaluate the activity of ICF 
components. Usually, the measurement of capacity requires a 
clinical setting. Although it only sometimes needs a considerable 
amount of time and cost, the evaluator’s training is usually 
required prior. Generally, performance-based instruments 
are administered outside of a clinical setting and tend to be 
questionnaires, which are time-consuming and often require 
specialized expertize on the part of the evaluator (7,8).

The modified Rankin Scale (mRS) is a scale of global disability 
with a focus on mobility to assess the functional independence 
level for stroke cases (9). It has been widely utilized in stroke 
trials as an outcome and premorbid ability measure. It has seven 
grades between 0 and 6, with 0 indicating no symptoms and 6 
indicating death. The reliability and validity of mRS in cases of 
stroke as a global disability clinician-reported measure in the 
literature have been contentious (10-12).

The SATIS-Stroke questionnaire was established as a participation 
and activity satisfaction measure of stroke cases in real-life 
environments. Based on the Rasch measurement model, the 
SATIS-Stroke scores have been transformed into linear and 
unidimensional satisfaction measures (13,14). Additionally, 
it is the only scale that addresses all nine ICF domains, the 
participation and activity component (15,16). Consequently, 
SATIS-Stroke contains fields that are not contained by other scales, 
including applying knowledge, general tasks and demands, and 
learning (7,8,17). 

Hence, the aim of this study was to evaluate the correlation 
between SATIS-Stroke score and mRS 30 days after discharge in 
stroke patients.

Materials and Methods

Patients

This longitudinal study collected data from Tabriz University 
Hospital between March 2019 and March 2022. After the study 
protocol was approved by the Ethics Committee of Tabriz 
University of Medical Sciences (ethical code: IR.TBZMED.
REC.1401.515, date: 12.09.2022), informed consent was obtained 
from all participants. After enrollment in the study, patients were 
followed up for 30 days after discharge. According to the WHO 
criteria, stroke was characterized in this study as “developing 
clinical signs of global or focal cerebral function impairment 
rapidly, persisting for more than 24 h or resulting in death, with 
no known reason other than a vascular origin” (18). Patients were 
included in the study if (i) were older than 18 years, (ii) were 
diagnosed with stroke, and (iii) were admitted to the stroke ward. 

Patients were excluded if (i) another diagnosis was made during 
admission, (ii) incomplete filling of the questionnaire, and (iii) 
they had mental disorders and were taking medications related 
to them. The participants’ flow chart is shown in Figure 1.

Sample Size

Following the quality criteria guidelines for addressing the 
health status of questionnaires (19), it was revealed that at least 
50 individuals are required for reliability analysis. Nevertheless, 
considering the sample features studied, we adopted Hobart et al. 
(20) recommendations, who recommended an adequate analysis 
of at least 80 participants of the measurement characteristics of 
testing equipment for neurological disease patients.

Procedure

Based on the patient follow-up chart, 268 patients were initially 
examined. Of these, 96 patients were excluded from the study 
because of death. Among the remaining 172 patients, 24 were 
excluded because of unwillingness to follow up, and two were 
excluded because of incomplete questionnaires. After excluding 
these patients, 146 patients remained. However, for 11 of these 
patients, the follow-up mRS score needed to be calculated, which 

Figure 1. Patient flow chart

mRS: modified Rankin Scale
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resulted in their exclusion from the study. Finally, 135 patients 
completed the SATIS questionnaire, and their mRS score was 
known during their follow-up, making them eligible for inclusion 
in the study. A total of 135 stroke cases were followed for one 
month following the onset of stroke. Each patient received 
instructions on how to complete the questionnaire, and each 
was tested individually in a quiet setting. mRS (21) was applied 
to assess the degree of disability on the first and last day of 
admission and the 30th day after discharge. SATIS-Stroke (14) was 
also measured on the 30th day after discharge. mRS was used as a 
criterion for the SATIS-Stroke questionnaire.

SATIS-Stroke is a functional assessment tool designed to assess 
stroke patients’ level of satisfaction with their activities and 
participation in treatment. It provides clinicians with valuable 
goal-setting guidelines for effective treatment planning. With 
its suitable range and precise measurement capabilities, SATIS-
Stroke is well suited for clinical practice (14).

Data Collection

Demographic data included sex, age (<65, ≥65), marital status, 
education level, living conditions, and annual budget. Disease 
variables included pathological side and subtype of stroke.

Statistical Analysis

Data analysis was conducted using the Statistical Package for 
Social Sciences (SPSS) version 25.0 for Windows (SPSS Inc., IL, 
USA). Data distribution was used to test normality using the 
Kolmogorov-Smirnov test. Continuous variables were displayed 
as mean±standard deviation (SD) or median+interquartile 
range (IQR): 25-75%, and categorical variables were expressed as 
absolute and relative frequencies (%). Because of the non-normal 
distribution of the variables, the non-parametric Spearman 
test was used to measure correlations. Where applicable, a 
multivariate regression analysis was conducted.  Statistical 
significance was defined as a p value <0.05.

Results

In total, 135 registered stroke patients completed the SATIS 
questionnaire with recorded mRS scores during their 30-day 
follow-up. There were 72 (53.3%) males and 63 (46.7%) females 
with a mean (±SD) age of 63.33 years (±14.41). Ninety-two cases 
(68.1%) were urban and 41 (30.4%) were rural. Most individuals 
in this study were married (122 people); 5 (3.7%) of the patients 
were single. Ninety-five (70.4%) and 40 (29.6%) cases had an 
ischemic and hemorrhagic stroke, respectively. All participants’ 
baseline characteristics are shown in Table 1.

The mean mRS score at the beginning of hospitalization was 3. In 
comparison, the mean score of mRS at the end of hospitalization 

and during follow-up was 2. The mean case SATIS score was 73. 
Table 2 illustrates the recorded mRS grades and SATIS scores of 
all participants.

Spearman correlations of the SATIS-Stroke questionnaire, mRS, 
age (<65, ≥65), sex, marital status, and annual budget were 
quantified. The results revealed that the Spearman’s rank 
correlation coefficient (rs) was -0.765 (p<0.001) between the 
SATIS-Stroke questionnaire and mRS, and in Table 3, Spearman 
correlations between the SATIS-Stroke questionnaire and other 
mentioned demographic data are shown. The multiple regression 
analyzes of mRS, age (<65, ≥65), sex, marital status, and annual 
budget for association with the SATIS-Stroke questionnaire score 
are shown in Table 3.

Discussion

Stroke remains a public health challenge that results in disability 
in survivors, which then places a heavy financial burden on 
the healthcare system (22). This issue places great importance 
on public health agenda systems and is considered a vital area 
for public health research (23). Although there is no definitive 
method to check the severity of stroke in patients, several 

Table 1. Demographic data and clinical characteristics of the 
135 patients 

Characteristics (n=135) Statistics

Age (mean±SD, years) 63.33±14.41

Gender (n, %)
 Male
 Female

72 (53.3%)
63 (46.7%)

Residence (n, %)
 Urban
 Rural
 Unknown

92 (68.1%)
41 (30.4%)
2 (1.5%)

Marital status (n, %)
 Single
 Married
 Unknown

5 (3.7%)
122 (90.4%)
8 (5.9%)

Annual income (n, %)
 Low
 Moderate
 High

51 (37.8%)
67 (49.6%)
17 (12.6%)

Involved side of the brain (n, %)
 Right
 Left

72 (53.33%)
63 (46.7%)

Type of stroke (n, %)
 Ischemic 
 Hemorrhagic

95 (70.4%)
40 (29.6%)

Patient outcome at discharge (n, %)
 Partial recovery
 Morbidity 

55 (40.8%)
80 (59.2%)

Duration of hospitalization (M, IQR, days) 9 (10)

SD: Standard deviation, M: Median, IQR: Interquartile range
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methods have been developed for this purpose. The SATIS 
questionnaire, for the first time by Bouffioulx et al. (14) in 2008, 
was used to evaluate the level of satisfaction of stroke patients 
with the quality of life, activity, and participation in daily life 
events. Dr. John Rankin presented a scale in 1957 that is currently 
used to assess the outcome of acute stroke patients after being 
slightly modified (24). 

Ageing is the leading risk factor for stroke, which is a non-
modifiable risk and doubles every ten years after age 55. Strokes 
commonly occur in people over 65 years of age, accounting for 
almost three-quarters of all strokes. There is a predicted increase 
in the number of people over 65, and the number of strokes in 
the elderly is expected to increase, creating significant challenges 
for clinicians and policymakers in the foreseeable future (25).

In our study, several demographic and clinical characteristics 
of the participants were observed. The study sample consisted 
of more men than women, and most patients resided in urban 

areas. Furthermore, a significant proportion of the patients were 
married. The average annual income was the highest among the 
studied patients. In the United States, 795,000 strokes occur each 
year, of which 87% are classified as ischemic strokes (26).

Our study found a decrease in stroke symptom severity over 
time, with an average mRS score of 3 at admission and two at 
discharge/follow-up. A strong correlation was observed between 
SATIS and mRS scores, indicating that higher mRS scores were 
associated with lower SATIS questionnaire scores. Gender and 
income influenced this association. This is the first article 
that compares SATIS-Stroke and mRS scores at the same time. 
In comparison, the other articles that will be mentioned have 
examined each of them individually. All the information above 
is shown in Table 4.

One of the essential factors for stroke care, outcomes, and risk is 
socioeconomic status. Socioeconomic status is characterized by 
a person’s social and economic association with others and is 
usually assessed by income, occupation, and education (27). A 
study revealed that approximately 30% of the heightened risk 
of severe stroke in low socioeconomic status patients could be 
attributed to differences in risk factors. In contrast, the impact 
of stroke prevention drugs was minimal. This emphasizes the 
need for clinicians to prioritize aggressive management of risk 
factors in individuals with lower education levels to reduce 
stroke severity. Furthermore, the study advocates for the broader 
adoption of mediation analysis to better understand the intricate 
connections between socioeconomic status and health outcomes 
(28). As our study evaluated the relationship between economic 

Table 3. The Spearman correlations and multiple regression 
analyses between the SATIS-Stroke questionnaire, mRS and age 
(<65, ≥65), sex, marital status, and annual budget

Variable rs p value

mRS -0.765 <0.001

Age

 <65 -0.0623 <0.001

 ≥65 -0.0810 <0.001

Gender

 Male -0.730 <0.001

 Female -0.803 <0.001

Marital status

 Single -0.765 <0.001

 Married -0.763 <0.001

Annual budget

 Low -0.849 <0.001

 Moderate -0.669 <0.001

 High -0.902 <0.001

mRS: modified Rankin Scale, rs: Spearman’s rank correlation coefficient

Table 4. Multiple regression analyses between the SATIS-Stroke 
questionnaire, mRS and age (<65, ≥65), sex, marital status, and 
annual budget

Parameter CI 95% Beta p value

mRS [-19.7, -14.7] -17.2 <0.001

Age

 <65 [-16.7, -8.8] -12.8 <0.001

 ≥65 [-21.5,-14.9] -18.22 <0.001

Gender

 Male [-20, -12.7] -16.4 <0.001

 Female [-21.4, -14.6] -18 <0.001

Marital status

 Single [-63.1, 13.5] -24.7 0.132

 Married [-19.4, -14.2] -16.84 <0.001

Annual budget

 Low [-22.2, -15.5] 18.9 <0.001

 Moderate [-19.4, -11.0] 15.2 <0.001

 High [-27.4, -15.9] 21.6 <0.001

mRS: modified Rankin Scale, CI: Confidence interval

Table 2. The recorded modified Rankin Scale grades and SATIS 
scores of patients

Parameter Median IQR

mRS
 Beginning of hospitalization mRS
 End of hospitalization mRS
 30-day mRS

3 (1-5)
2 (0-4)
2 (0-6)

2
2
2

SATIS
 30-day SATIS 73 (0-108) 72

mRS: modified Rankin Scale, IQR: Interquartile range
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factors and stroke severity, the results from both articles were 
consistent with each other.

In ElHabr et al. (29), it was observed that the discharge mRS 
scores of stroke patients remained consistent for the first month. 
However, within 30 to 90 days post-discharge, approximately two-
thirds of patients experienced a significant change in their mRS 
scores, with approximately one-third showing an improvement, 
deterioration, or no change. Our research also revealed similar 
findings, with the median and IQR of mRS scores during discharge 
and follow-up on the 30th day consistent with ElHabr et al.’s (29) 
study, but without measuring SATIS-Stroke scores. Notably, ElHabr 
et al.’s (29) study also evaluated mRS scores on the 90th day. These 
results suggest that long-term monitoring is crucial for assessing 
the recovery trajectory of stroke patients after hospital discharge.

In the study by Pereira et al. (30) in 2021 in Brazil, the clinical 
characteristics of the SATIS-Stroke questionnaire were evaluated 
in the population of Brazil. In this study, 80% of stroke survivors 
were examined. The mean age was 57/98±13/85 years. Good 
reliability was obtained from this questionnaire. In concurrent 
validity analysis, a positive, strong, and notable association 
was found between stroke-specific life scale quality and SATIS-
Strokescores. Diagnostic accuracy was revealed with a sensitivity 
of 80.8% and specificity of 85.2%. This study showed that the 
Brazilian version of the SATIS-Stroke questionnaire has reasonable 
diagnostic accuracy, concurrent validity, and adequate reliability.

Banks and Marotta (11) examined the validity and reliability of 
mRS in stroke cases, among other studies. Several studies have 
reported the construct validity of mRS based on its association 
with physiological factors such as perfusion, lesion size, a type of 
stroke, and neurological disorders. It is well documented that the 
mRS and other disability scales have convergent validity. Patients’ 
comorbidities and socioeconomic factors should be considered 
in the correct application and interpretation of mRS (11).

Study Limitations

There are limitations to our data that must be considered 
when interpreting our results; we could not communicate with 
Wernicke aphasia patients; therefore, we could not include this 
group of patients in the study. In addition, more research for 
a higher level of data granularity with a greater sample size is 
required, which could reveal the correlation between the SATIS 
questionnaire and other factors.

Conclusion 

In conclusion, this study demonstrated a strong correlation 
between the SATIS questionnaire and the mRS in assessing 
follow-up stroke patients’ clinical status and satisfaction. The 

results indicated that the SATIS questionnaire could effectively 
predict patients’ functional outcomes and overall quality of life. 
Moreover, the analysis of demographic factors revealed that the 
predictive value of the questionnaire was exceptionally high 
among older patients, females, and those with higher income 
levels. These findings highlight the importance of incorporating 
the SATIS questionnaire as a valuable tool for evaluating stroke 
patients’ recovery and satisfaction with life and daily activities.

Ethics 

Ethics Committee Approval: The study was approved by the 
Tabriz University of Medical Sciences of Ethics Committee (ethical 
code: IR.TBZMED.REC.1401.515, date: 12.09.2022).

Informed Consent: Written informed consent was obtained from 
the patient to publish this study. 

Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: A.A., Concept: S.S.V., Design: S.S.V., 
Data Collection or Processing: A.R., Analysis or Interpretation: 
N.G., Literature Search: F.O., M.M., Writing: A.K.

Conflict of Interest: No conflict of interest was declared by the 
authors.

Financial Disclosure: The authors declared that this study 
received no financial support.

References 
1. Johnson W, Onuma O, Owolabi M, Sachdev S. Stroke: a global response is 

needed. Bull World Health Organ. 2016;94:634-634A.

2. Semrau JA, Herter TM, Scott SH, Dukelow SP. Examining Differences in 
Patterns of Sensory and Motor Recovery After Stroke With Robotics. Stroke. 
2015;46:3459-69.

3. Kossi O, Nindorera F, Batcho CS, Adoukonou T, Penta M, Thonnard JL. 
Measuring Participation After Stroke in Africa: Development of the 
Participation Measurement Scale. Arch Phys Med Rehabil. 2018;99:652-9.

4. Veerbeek JM, Kwakkel G, van Wegen EE, Ket JC, Heymans MW. Early prediction 
of outcome of activities of daily living after stroke: a systematic review. 
Stroke. 2011;42:1482-8.

5. Silva SM, Corrêa FI, Faria CD, Pereira GS, Attié EA, Corrêa JC. Reproducibility 
of the items on the Stroke Specific Quality of Life questionnaire that 
evaluate the participation component of the International Classification of 
Functioning, Disability and Health. Disabil Rehabil. 2016;38:2413-8.

6. Stucki G, Boonen A, Tugwell P, Cieza A, Boers M. The World Health 
Organisation International Classification of Functioning, Disability and 
Health: a conceptual model and interface for the OMERACT process. J 
Rheumatol. 2007;34:600-6.

7. Bouffioulx E, Arnould C, Vandervelde L, Thonnard JL. Changes in satisfaction 
with activities and participitation between acute, post-acute and chronic 
stroke phases: a responsiveness study of the SATIS-Stroke questionnaire. J 
Rehabil Med. 2010;42:944-8.

8. Tse T, Douglas J, Lentin P, Carey L. Measuring participation after stroke: a 
review of frequently used tools. Arch Phys Med Rehabil. 2013;94:177-92.



Ojaghlou et al. SATIS-Stroke Questionnaire and the Modified Rankin
Eurasian J Emerg Med. 

2023;22(4): 229-34

234

9. Harrison JK, McArthur KS, Quinn TJ. Assessment scales in stroke: clinimetric 
and clinical considerations. Clin Interv Aging. 2013;8:201-11.

10. Quinn TJ, Dawson J, Walters MR, Lees KR. Reliability of the modified Rankin 
Scale: a systematic review. Stroke. 2009;40:3393-5.

11. Banks JL, Marotta CA. Outcomes validity and reliability of the modified 
Rankin scale: implications for stroke clinical trials: a literature review and 
synthesis. Stroke. 2007;38:1091-6.

12. Zhao H, Collier JM, Quah DM, Purvis T, Bernhardt J. The modified Rankin 
Scale in acute stroke has good inter-rater-reliability but questionable validity. 
Cerebrovasc Dis. 2010;29:188-93.

13. Rasch G. Probabilistic models for some intelligence and attainment tests: 
ERIC. 1993.

14. Bouffioulx E, Arnould C, Thonnard JL. SATIS-Stroke: A satisfaction measure 
of activities and participation in the actual environment experienced by 
patients with chronic stroke. J Rehabil Med. 2008;40:836-43.

15. Pereira GS, Silva SM, Júlio CE, Thonnard JL, Bouffioulx E, Corrêa JCF, et al. 
Translation and Cross-Cultural Adaptation of SATIS-Stroke for Use in Brazil: 
A Satisfaction Measure of Activities and Participation in Stroke Survivors. 
Biomed Res Int. 2019;2019:8054640.

16. Bouffioulx E, Arnould C, Thonnard JL. Satisfaction with activity and 
participation and its relationships with body functions, activities, 
or environmental factors in stroke patients. Arch Phys Med Rehabil. 
2011;92:1404-10.

17. Silva SM, Corrêa FI, Faria CD, Corrêa JC. Comparison of quality-of-life 
instruments for assessing the participation after stroke based on the 
International Classification of Functioning, Disability and Health (ICF). Braz J 
Phys Ther. 2013;17:470-8.

18. Aho K, Harmsen P, Hatano S, Marquardsen J, Smirnov VE, Strasser T. 
Cerebrovascular disease in the community: results of a WHO collaborative 
study. Bull World Health Organ. 1980;58:113-30.

19. Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, Dekker J, et al. 
Quality criteria were proposed for measurement properties of health status 
questionnaires. J Clin Epidemiol. 2007;60:34-42.

20. Hobart JC, Cano SJ, Warner TT, Thompson AJ. What sample sizes for reliability 
and validity studies in neurology? J Neurol. 2012;259:2681-94.

21. van Swieten JC, Koudstaal PJ, Visser MC, Schouten HJ, van Gijn J. Interobserver 
agreement for the assessment of handicap in stroke patients. Stroke. 
1988;19:604-7.

22. Hsieh FI, Chiou HY. Stroke: morbidity, risk factors, and care in taiwan. J 
Stroke. 2014;16:59-64.

23. Donkor ES. Stroke in the 21st Century: A Snapshot of the Burden, 
Epidemiology, and Quality of Life. Stroke Res Treat. 2018;2018:3238165.

24. Quinn TJ, Dawson J, Walters M. Dr John Rankin; his life, legacy and the 50th 
anniversary of the Rankin Stroke Scale. Scott Med J. 2008;53:44-7.

25. Yousufuddin M, Young N. Aging and ischemic stroke. Aging (Albany NY). 
2019;11:2542-4.

26. Benjamin EJ, Virani SS, Callaway CW, Chamberlain AM, Chang AR, Cheng S, 
et al. Heart Disease and Stroke Statistics-2018 Update: A Report From the 
American Heart Association. Circulation. 2018;137:e67-e492.

27. Winkleby MA, Jatulis DE, Frank E, Fortmann SP. Socioeconomic status and 
health: how education, income, and occupation contribute to risk factors for 
cardiovascular disease. Am J Public Health. 1992;82:816-20.

28. Lindmark A, Eriksson M, Darehed D. Socioeconomic status and stroke 
severity: Understanding indirect effects via risk factors and stroke prevention 
using innovative statistical methods for mediation analysis. PLoS One. 
2022;17:e0270533.

29. ElHabr AK, Katz JM, Wang J, Bastani M, Martinez G, Gribko M, et al. 
Predicting 90-day modified Rankin Scale score with discharge information 
in acute ischaemic stroke patients following treatment. BMJ Neurol Open. 
2021;3:e000177.

30. Pereira GS, Corrêa FI, Júlio CE, Thonnard JL, Bouffioulx E, Corrêa JCF, et al. 
Clinimetric properties of the SATIS-Stroke questionnaire in the Brazilian 
population: A satisfaction assessment measure addressing activities and 
participation after a stroke. Braz J Phys Ther. 2021;25:719-26.




