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ABSTRACT T 

Backgroundd and purpose 
Forr a patient the most important aspect of disease is the ability to perform 
dailyy activities and to fulfil l social roles. Despite this recognition, handicap 
orr quality of lif e (QoL) measures are seldomly used in stroke trials. We 
studiedd the clinical meaning of the Stroke Adapted Sickness Impact 
Profile-300 (SA-SIP30) and the original SIP136 for use in stroke research. 

Methods s 
Wee included 418 patients, who had had a stroke 6 months earlier. We 
studiedd the associations between the (SA)SIP(30) scores on the one side 
andd other frequently used outcome measures from the ICIDH (Barthel 
Index,, Rankin Scale) and QoL model (health perception items, Euroqol) on 
thee other. To interpret the continuous (SA)SIP(30) scores we used ROC 
curvee analysis with the above mentioned measures as external criteria. 

Results s 
Thee psychosocial dimension scores of both SIP versions remained largely 
unexplained.. The physical dimension and total scores of both SIP versions 
weree substantially associated with the disability measures derived from 
thee ICIDH model, as well as with the physical QoL domains. Most patients 
withh a SA-SIP30 total score > 28, or a SIP136 total score > 22, had poor 
healthh profiles. There were no major differences between the SA-SIP30 and 
thee SIP136 although the SA-SIP30 scores were less skewed towards the 
healthierr outcomes than the SIP136. 

Conclusion n 
Ourr study showed that (1) both SIP total scores represent aspects of 
disabilityy and not QoL; (2) both SIP versions give more clinical information 
thann the frequently used disability measures, and (3) the SA-SIP30 should 
bee preferred above the SIP 136. 
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5.11 Introductio n 

Strokee may have a devastating impact on patients' lives. In stroke 
research,, this impact should be accurately assessed. Since many patients 
diee after a stroke, patient outcomes should always be expressed in terms of 
mortality.. The health of the survivors can be hierarchically described 
accordingg to the International Classification of Impairments, Disabilities 
andd Handicaps (ICIDH)1 or in terms of Quality of Life (QoL). The ICIDH 
classificationn defines an impairments as organic dysfunctions, and 
disabilitiess as the consequences of the impairments on a personal level. In 
general,, disabilities are defined as limitations in (Instrumental) Activities 
off  Daily Living. Handicap is defined as a disadvantage for a given 
individual,, resulting from impairments or disabilities, that limit s or 
preventss the fulfillment of a role which is normal for that individual. 
Although,, no formal QoL definition exists, there is consensus that it 
shouldd encompass physical, psychological and social aspects of health.23 

Moreover,, QoL is usually considered as a personal and subjective 
evaluationn of a patient's health status. QoL can be seen as an umbrella 
conceptt that embodies measures of impairment, disability and handicap.45 

Inn general, disabilities, handicap and QoL are the most meaningful for 
patientss themselves. Nevertheless, a recent review on stroke outcome 
measures,, which included all acute stroke trials performed between 1955 
andd 1995, showed that death was recorded in 76%, impairment in 76%, 
disabilityy in 42%, and handicap or QoL in only 2% of the trials.6 One of the 
reasonss that QoL is seldomly assessed may be the lack of a comprehensive, 
yett feasible disease-specific instrument. Currently, the Sickness Impact 
Profilee is most often used as a QoL measure in stroke research.7 Although 
itt has been demonstrated that the SIP is reliable and valid, it has a major 
disadvantage:: its length. In stroke populations, it usually takes 30 minutes 
orr more to complete the 136 items. Therefore, we designed a Stroke 
Adaptedd Version of the Sickness Impact Profile, the SA-SIP30.8 The 12 
subscaless and the 136 items of the original SIP were reduced to 8 subscales 
withh 30 items for the SA-SIP30. We demonstrated that the considerable 
reductionn of items is associated with a relatively small loss of clinical 
information.. The SA-SIP30 scores could explain almost 90% of the 
variationn in scores of the original SIP. Furthermore, the reliability and the 
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validityy of the SA-SIP30 were comparable to the psychometric properties of 
thee original SIP 136 item-version. 

Althoughh the SA-SIP30 solves the feasibility problem of assessing QoL 
inn stroke patients, two other issues remain. First, since the original SIP 
(andd consequently the SA-SIP30) measures observable behavior instead of 
moree subjective health perceptions, the (SA)SIP(30) can be regarded as a 
measuree of disability and not as a measure of QoL.910 The second issue 
concernss the clinical interpretation of continuous scale scores. Since 
clinicall  trials often make use of dichotomous endpoints (e.g. poor and good 
healthh outcome), more knowledge is needed about the clinical meaning of 
continuouss scale scores of the SIP. Therefore, in this study we determined 
thee clinical meaning of the (SA)SIP(30). First, we compared the 
(SA)SIP(30)) to other frequently used stroke outcome measures derived 
fromm both the ICIDH model and the QoL model. Second, we interpreted the 
continuouss (SA)SIP(30) scale scores. 

5.22 Pat ients and Methods 

Patients Patients 
Thee study comprised 418 patients who had had a stroke 6 months earlier. 
Theyy were the survivors of an original cohort of 760 stroke patients who 
weree admitted to 23 randomly selected Dutch hospitals. Of all 760 
patients,, 258 died within the first 6 months after stroke. Of all 502 
survivors,, 17 patients refused to participate in the follow-up interview; 31 
weree interviewed by telephone because they declined a home visit, SIP 
dataa were not collected. Finally, for 36 of the remaining 454 patients, SIP 
dataa were not collected during the follow-up interview (because of the 
lengthh of the interview) or the obtained SIP data were insufficient for 
analysess (arbitrarily defined as > 10% of all the SIP136 items missing or > 
50%% of the items missing on one subscale). Of the 418 studied patients, 99 
weree not communicative because of severe speech, language or cognitive 
disorders.. These patients were rated by a proxy respondent, mostly the 
partner. . 

Thee original SIP version consists of 136 dichotomous items which are 
groupedd into 12 subscales: Body Care and Movement, Mobility , 
Ambulation,, Social Interaction, Emotional Behavior, Alertness Behavior, 
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Communication,, Household Management, Sleep and Rest, Recreation and 
Pastimes,, Eating, Work. An aggregated score can be obtained for the total 
SIP136,, as well as for each subscale individually. Additionally, 3 subscale 
scoress can be aggregated into a physical dimension (Body Care and 
Movement,, Mobility , Ambulation) and 4 into a psychosocial dimension 
scoree (Social Interaction, Emotional Behavior, Alertness Behavior, 
Communication).. By convention, scores are presented as a percentage of 
maximall  dysfunction ranging from 0 to 100%. Therefore, higher scores 
indicatee less desirable health outcomes. Since the majority of the patients 
(77%)) did not work before their stroke occurred, the subscale Work was 
removedd from all analyses. 

Thee SA-SIP30 consists of 8 subscales: Body Care and Movement, 
Mobility ,, Ambulation, Social Interaction, Emotional Behavior, Alertness 
Behavior,, Communication, and Household Management. The scoring of 
items,, subscales, dimensions, and total score is the same as for the original 
SIP1366 version. The scores are also presented as a percentage of maximal 
dysfunctionn ranging from 0 to 100%. 

ComparisonComparison of the (SA)SIP(30) with other ICIDH and Qol measures 
Wee first determined the association between the various SIP subscale 
scoress on the one side and the total SIP scores and the dimension SIP 
scoress on the other side, by multiple linear regression analyses (forward 
selectionn procedure). Thereafter, we studied the associations between the 
SIPP and the measures of disability, global functioning, health perceptions, 
andd QoL. Disabilities and global functioning were assessed with the 
Barthell  Index and the modified Rankin scale, respectively.1113 The health 
perceptionss were based on two single items: "How would you rate your 
presentt health", and "How satisfied are you with your present life". Both 
questionss were rated on a 5-points scale (from (very) healthy / satisfied to 
moderatelyy healthy / satisfied to (very) unhealthy / dissatisfied). QoL was 
assessedd with the Euroqol, encompassing 5 items: mobility, self-care, main 
activity,, pain, and mood (anxiety and/or depression).1415 Each item was 
ratedd on a 3-points scale: no problems, some problems, very severe 
problems.. The associations were examined by correlation analyses. 
Univariatee associations were expressed as the percentage of variance of the 
SIPP scores which could be explained by the score on the other outcomes. 
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InterpretationInterpretation of continuous SIP-scores 

Too in terpret SIP-continuous scores, we used ROC-curve analysis. The ROC 

curvee shows the SIP's ability to detect poor and good heal th outcomes by 

usingg an external criterion. The curve depicts the t rue positive ra te 

(sensitivity)) and false positive rate (1 minus specificity). The area under 

thee ROC-curve represents the probability that a random pair of pat ients 

wil ll  be correctly classified as having a good or a poor outcome with the SIP. 

AA value of 0.50 is obtained if the SIP does not perform better than chance, 

andd a value of 1.0 means perfect accuracy. For this analysis, we 

dichotomizedd the criterion scores for disability, global functioning, heal th 

perceptions,, and QoL as follows: ADL dependent (Barthel Index < 20), 

unablee to liv e independent ly (Rankin classification 3-5), feeling moderately 

too (very) unheal thy (itemscore 3-5), feeling moderately to (very) dissatisfied 

(itemscoree 3-5) and poor QoL (score 2-3 for each item of the Euroqol). 

5.33 Results 

Descriptives Descriptives 

Thee mean age of the 418 pat ients was 70 years (SD 13 years), and 55% 

weree men. The type of stroke was unspecified in 24 of the 418 pat ients 

(6%).. Of the remain ing 394 pat ients, 48 (12%) suffered intracerebral 

hemorrhagess and 346 pat ients (88%) suffered ischemic strokes; 57 of these 

weree infratentorial strokes, 79 lacunar infarctions and 210 (sub)cortical 

infarctions. . 

Thee mean SA-SIP30 total score for all pat ients was 32.0 (SD 20.7), the 

meann SIP136 score was 22.5 (SD 14.2). The distr ibutions of both total 

scoress were skewed towards the heal thier outcomes, but more outspoken 

forr the original SIP136 than for the SA-SIP30 (median score 29.8 and 20.8 

forr the SA-SIP30 and SIP136) (Figure). This skewness could also be 

observedd for the physical dimensions and especially for the psychosocial 

dimensionss (median physical dimension score: 35.6 and 20.0 for the SA-

SIP300 and the SIP136; median psychosocial dimension score: 20.0 and 

15.4.. for the SA-SIP30 and SIP136). 
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F iguree 1 Distr ibutio n of the SA-SIP30 and SIP136 total score 
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ComparisonComparison of the (SA)SIP(30) with other ICIDH and Qol measures 

Linearr stepwise regression analyses showed that the SIP136 and the SA-

SIP300 physical dimension scores were pr imari ly explained by scores on the 

subscalee 'Body care and Movement', whereas the psychosocial dimension 

scoress were mainly explained by the subscale 'Social Interact ion' (Table 1). 

Thee total scores of both SIP versions were more strongly associated with 

thee physical subscales than with the psychosocial subscales. 
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Tablee 1. Multipl e linear  models to demonstrate the association between 
thee SIP subscale scores on the one side and the total score, 
physicall  dimension score and psychosocial dimension score on 
thee other  side; partia l explained variance (partia l R2*) 

Dimension n 

Physical l 

dimension n 

Psycho--

social l 

dimension n 

No o 

dimension n 

Subscale e 

Bodyy care & 

movement t 

Mobilit y y 

Ambulation n 

Social l 

interaction n 

Emotional l 

behavior r 

Alertness s 

behavior r 

Communi--

cation n 

Household d 

management t 

Sleepp & rest 

Recreationn & 

pastimes s 

Eating g 

Total l 

SA-SIP30 0 

58% % 

8% % 

20% % 

5% % 

Not t 

included d 

i n n 

SA-SIP30 0 

score e 

SIP136 6 

75% % 

14% % 

Physicall  dimension 

SA-SIP30 0 

81% % 

13% % 

6% % 

Not t 

included d 

in n 

SA-SIP30 0 

SIP136 6 

93% % 

Psychosocial l 

dimension n 

SA-SIP300 SIP136 

60%% 72% 

20% % 

13%% 18% 

7%% 7% 

Not t 

included d 

in n 

SA-SIP30 0 

Part iall  R2 is percentage of variance in the dependent variable score (SIP) explained by the 
singlee independent variable adjusted 

Thee total scores of the two SIP versions, as well as the physical 
dimensionn scores, were substantially associated with other physical 
functioningg measures: disabilities, global functioning and (I)ADL domains 
off  the Euroqol (Table 2). They were neither associated with health 
perceptions,, nor with the Euroqol dimensions 'pain' and 'mood'. The 
psychosociall  dimensions of both SIP versions were partially correlated with 
physicall  functioning, health ratings and mood (Table 2). 
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Tablee 2. Univariate associations between disabilities, global 
functioning,, health perceptions and QoL on the one side and 
thee SA-SIP30 and SIP136 scores on the other side; total 
explainedd variance (R2*) 

Levell  of 

functioning g 

Disabilities s 

Global l 

functioning g 

Health h 

perceptions s 

QoL L 

Instrument t 

Barthell  Index 

Rankinn Scale 

Healthh rating 

Satisfaction n 

rating g 

Euroqol l 

 Mobilit y 

 Self-care 

 Main activity 

 Pain 

 Mood 

Totall  i 

SA-SIP30 0 

36% % 

53% % 

36% % 

42% % 

39% % 

score e 

SIP136 6 

52% % 

59% % 

44% % 

51% % 

45% % 

Physicall  dimension 

SA-SIP30 0 

39% % 

51% % 

48% % 

51% % 

35% % 

SIP136 6 

66% % 

59% % 

61% % 

64% % 

43% % 

Psychosocial l 

dimension n 

SA-SIP30 0 

18% % 

10% % 

15% % 

13% % 

SIP136 6 

16% % 

26% % 

10% % 

10% % 

13% % 

22% % 

12% % 

R22 is percentage total variation of the dependent variable score (SIP) explained by the 
unadjustedd independent variable; R2 < 10% not shown. 

InterpretationInterpretation of continuous SIP scores 
Withh the ROC-curves, we identified SIP cut-off scores for poor health 
outcomes.. In general, patients with a SA-SIP30 total score of more than 28, 
orr a SIP136 total score of more than 22, were ADL disabled, unable to live 
independently,, experienced problems in mobility, self-care and in 
performingg their main activity (or could not perform these activities; 
Tablee 3). The same profile was observed in patients with a SA-SIP30 
physicall  dimension score of more than 40 or a SIP136 physical dimension 
scoree of more than 23. As far as the SIP psychosocial dimension scores 
concerned,, we could not demonstrate clear cut-off scores for poor health 
outcomes. . 
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5.44 Discussion 

Wee studied the clinical meaning of the SA-SIP30 and the original SIP136 
byy comparing them to other frequently used stroke outcome measures from 
thee ICIDH model and the QoL model. Furthermore, we also determined 
whichh SIP scores might be interpreted as a 'poor health outcome'. 

Inn our study the psychosocial dimension scores of both SIP versions 
remainedd largely unexplained. The physical dimension scores of both SIP 
versions,, however, were substantially associated with the disability 
measuress derived from the ICIDH model, as well as with the physical 
domainss of the QoL measure (Euroqol). The results of the SIP total scores 
closelyy resemble those of the physical dimension scores. This is not 
surprisingg as the total scores of both SIP versions have a strong correlation 
withh the SIP physical dimension scores and less so with the psychosocial 
scores. . 

Mostt patients with a SA-SIP30 physical dimension score > 40, or a 
SIP1366 physical dimension score > 23, were ADL disabled, were unable to 
livee independently, and experienced at least some problems with mobility 
andd self-care. The same profile could be demonstrated for patients with a 
SA-SIP300 total score > 28, or a SIP 136 total score > 22. No cut-off values 
forr poor psychosocial functioning could be demonstrated. 

ComparisonComparison of the (SA)SIP(30) with other ICIDH and Qol measures 
Inn most stroke research, measures of impairment are inadequate for 
describingg health outcomes of surviving patients.16 The Barthel Index has 
beenn suggested, and accepted, as the standard measure of disability.1718 

Thee Rankin scale, originally presented as a handicap measure, is currently 
consideredd as a global measure of disability.5* 13 However, limitations in the 
higherr levels of physical functioning are not fully covered by these 
measures.19211 The Barthel Index merely focuses on very basic daily 
activities,, such as transfers and dressing. The Rankin scale provides a 
crudee rating score only. 

Wee demonstrated that the (SA)SIP(30) scores were barely associated 
withh health perceptions or other psychological QoL domains. Since we did 
nott include measures of social functioning as external criterion, we do not 
knoww to what extent the (SA)SIP(30) measures social aspects of 
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functioning.. Despite this shortcoming, we conclude that both SIP total 
scoress basically measure disability instead of QoL. However, since the 
(SA)SIP(30)) describes the health outcomes far more comprehensively than 
thee Barthel Index or the Rankin scale, we do recommend to use the 
(SA)SIP(30)) in stroke outcome research. 

InterpretationInterpretation of continuous SIP scores 
Too estimate an effect size in a clinical trial many stroke researchers prefer 
aa dichotomous primary endpoint (e.g., poor versus good health outcome). 
Thiss approach gives the investigator the opportunity to compare two 
percentagess of response rates, using statistics such as relative risk, 
relativee or absolute risk reduction or number needed to treat. We 
demonstratedd which cut-off scores might be used for the (SA)SIP(30). So, 
byy using the (SA)SIP30 it is possible to demonstrate not only a statistical 
differencee in the risks for poor outcome between two groups, but also to 
designatee the involved area of functioning. 

SA-SIP30SA-SIP30 versus SIP136 
Theree were two differences between the results of the SA-SIP30 and those 
off  the original version of the SIP. The first is concerned with the 
associationn between the dimension scores on the one hand and the subscale 
scoress on the other. The SIP136 dimension scores could be largely 
explainedd by one subscale each (Body Care and Movement, Social 
Interaction).. The SA-SIP30 dimension scores, however, were substantially 
relatedd to all relevant subscales. Second, the score distributions of the SA-
SIP300 scores were less skewed than the SIP136 scores. The skewness of 
thee SIP136 towards good health outcomes implies that the long version of 
thee SIP is less able to discriminate between patients in relatively good and 
poorr functional health. Skewness of the SIP136 scores was also 
demonstratedd in other studies.2224 Therefore, we conclude that the feasible 
SA-SIP300 is to be preferred over the original version of the SIP. 

Inn summary, our analyses showed that (a) the original generic SIP 
andd the stroke adapted version 30-item version of the SIP measure aspects 
off  disability instead of QoL; (b) both SIP versions give more clinical 
informationn than the frequently used disability measures, and (c) in stroke 
outcomee research, the SA-SIP30 should be preferred over the SIP136. 
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