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INTRODUCTION N 

Sincee the second half of the nineteenth century the lif e expectancy in the 

Nether landss has almost doubled. In 1850, the mean lif e expectancy at bir th 

wass about 36 years for men and 38 years for women whereas this increased 

too 75 years for men and 80 years for women in 1994., 2 An important 

consequencee of the increase in mean life-expectancy is an increase of the 

numberr of elderly in the population. Moreover, the proportion of elderly is 

expectedd to rise even more due to demographic changes, especially the 

post-warr baby-boom. In 1996, 13% of the Dutch population was older than 

655 years. By the year 2035 the population elderly is predicted to be 24%.3 

Thee 'ageing' of the population wil l lead to more chronically il l people and 

hencee to a greater demand for heal th care. Since heal thcare expenditures 

aree limited and heal thcare services are relatively scarce, more knowledge 

aboutt the consequences of chronic diseases is needed. 

Subjectt of this thesis is the quality of hospital care and the long-term 

heal thh outcomes of pat ients who suffered a stroke. The study included a 

cohortt of 760 consecutive stroke pat ients admitted to 23 randomly selected 

Dutchh hospitals. Data were collected from the medical and the nurs ing 

recordss and the surviving pat ients were interviewed 6 months, 3 years and 

55 years after stroke. The data collection took place between June 1991 and 

Decemberr 1996. 

1.11 Stroke 

Stroke,, a major chronic condition, is defined as the sudden onset of focal 

neurologicall  d isturbances last ing more than 24 hours or leading to death, 

wit hh no other apparent cause than a vascular disturbance.4 Most strokes 

aree ischemic (85%) and less often it concerns a hemorrhage (15%). The 

distinctionn between an ischemic and a hemorrhagic stroke can not be 

determinedd by clinical signs and symptoms. Stroke consequences are 

mainlyy determined by the size and location of the lesion. The impact of 

strokee may be devastat ing. About 30% of the pat ients die in the acute 

phase,, whereas about 50% of all survivors have a substant ia l ly impaired 

heal thh status."' In these pat ients, both the physical and psychosocial 

functioningg are often seriously affected.G'' Therefore, it is unders tandable 

thatt stroke pat ients complain of a poor health more often than pat ients 

wit hh other chronic conditions.10 
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I nn the Nether lands, the annual incidence of stroke is est imated to be 

174/100,000 and its prevalence 650/100,000.2-5 There are about 100,000 

strokee survivors livin g in the Dutch population. Due to ageing of the 

population,, the absolute number of strokes is expected to rise with 41% to 

61%% in the year 2020.n Furthermore, stroke is the third cause of death and 

aa major cause of disabil it ies among the elderly. Of all disabil it ies in basic 

activit iess of daily livin g among people aged 65 years and older, 20% is due 

too strokes.12 In addition, more than 3% of the Dutch annual heal thcare 

costss involves stroke pat ients.13 The high prevalence of stroke together 

wit hh the high prevalence of disabilities among stroke survivors and the 

relativelyy high heal thcare costs, make stroke a major chronic disease both 

fromm the perspective of the pat ients and from that of the society in general. 

1.22 Quality of hospital care 

Mostt stroke pat ients in the Nether lands are admit ted to the hospital 

dur ingg the acute phase of their i l lness.1415 An important reason for hospital 

admissionn is to perform diagnostic procedures which are followed by 

intervent ionss to prevent the occurrence of new strokes or other vascular 

events.. Another major reason for hospitalization is to provide appropr iate 

nurs ingg care dur ing the acute phase. Another aspect in the t rea tment of 

strokee pat ients is mobilization and rehabi l i tat ion to optimize functional 

recovery.. About 60% of all pat ients who survive the hospital phase re turns 

home,, 15% is referred to a rehabil i tat ion center, and 25%> is transferred to 

aa nurs ing home.16 

Mainlyy due to the performance of many clinical tr ials in recent 

decades,, more knowledge about effective intervent ions after stroke has 

becomee available. One of the most widely cited recent definitions describes 

qual i tyy of care as "the degree to which heal th services for individuals and 

populat ionss increase the likelihood of desired heal th outcomes and are 

consistentt with current professional knowledge".17 In this view, high 

quali tyy of care should be in concordance with the available scientific 

knowledge.. This is also known as 'evidence based medicine'. A next step in 

assur ingg quality of care is to summarize all available knowledge in 

guidelines.. In the Nether lands a consensus meet ing for stroke guidelines 

wass held in 1991.18 At that t ime English guidelines were already available 
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ass well as recommendat ions for the t reatment of stroke pat ients by the 

Worldd Heal th Organisat ion.1 9 20 It is implied that the dissemination of 

guideliness wil l ul t imately lead to evidence based practice and hence to 

qualityy of care improvements. However, i t is unknown to what extent the 

recommendat ionss are actually applied in the Nether lands. This issue wil l 

bee addressed in this thesis. 

1.33 Health outcomes 

Wit hh the publication in 1980 of the Internat ional Classification of 

Impai rments,, Disabil i t ies and Handicaps (ICIDH), the World Heal th 

Organizat ionn provided a conceptual framework to describe the heal th 

outcomess in a systematic manner.21 In this classification, an impairment is 

definedd as a loss or abnormali ty of a structure or function at organ level 

andd is therefore a direct manifestation of the disease. Paresis or aphasia 

aree examples of frequently occurring impai rments in stroke pat ients. A 

disabilityy reflects the consequence of the impairment on a personal level. 

I nn general disabil i t ies are defined as l imitat ions in Activities of Daily 

Livin gg (ADL) . The ADL usually refer to the basic activit ies of daily living, 

suchh as dressing and bathing. The more complex activit ies of daily living, 

suchh as shopping or housecleaning, are called Ins t rumental Activities of 

Dailyy Livin g (IADL) . A handicap is a disadvantage for a given individual, 

duee to an impai rment or disability, that l imit s or prevents the fulfillment 

off  a role which is normal for that individual. For example, the loss of a job 

duee to impai rments or disabilit ies can be regarded as a handicap. Another 

relatedd concept which is frequently used to describe heal th outcomes is 

Qualityy of Lif e (QoL). Although, over the years, QoL has been defined 

differently,, a wide consensus has emerged that QoL should encompass 

physical,, psychological and social aspects of health.22'2- Moreover, QoL is 

usuallyy considered as a personal and subjective evaluat ion of a pat ient 's 

healthh s ta tus. 

Heal thh outcomes can be used in randomized clinical t r ia ls to establish 

thee effectiveness of a specific intervention.21 Health outcomes can also be 

usedd more directly to evaluate the quality of care by comparing the heal th 

outcomess between different providers. The assumpt ion is that the heal th 

caree provider with the best outcomes (after adjusting for case-mix) 
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CHAPTERR 1 

performss care with the highest quality. However, assessing quality of care 
withh outcome measures has a major limitation: outcome measures are 
relativelyy insensitive to differences in the quality of the process.2"1 This 
especiallyy concerns (chronic) stroke care, where the effects of care are 
usuallyy modest. 

1.44 Objectives and outline of the thesis 

Thee study objective was to develop instruments to evaluate the quality of 
hospitall  care and to measure the health outcomes after stroke. 
Furthermore,, we evaluated certain aspects of the quality of Dutch hospital 
caree and described the short-term and long-term health outcomes. 

Inn Chapter 2, we describe an instrument to assess the quality of 
medicall  hospital care. Explicit criteria for evaluation were developed by 
expertt physicians. Some of these criteria were evidence-based while others 
weree based on opinions. The quality of some aspects of medical hospital 
caree for stroke patients in the Netherlands is examined. 

ChapterChapter 3 also concerns the quality of hospital care. Many stroke 
patientss remain in the hospital for a longer period of time because they are 
waitingg for discharge placement. This indicates an inefficient use of scarce 
andd expensive hospital resources, but may also indicate a possible deficit in 
thee quality of care in the Netherlands. Hospitals are neither designed nor 
optimallyy equipped for extensive rehabilitation or intensive nursing care. 
Inn this Chapter we quantify the number of days patients spent in hospitals 
waitingg for discharge placement. 

ChapterChapter 4 is concerned with the health outcomes after stroke. A well-
knownn instrument to describe functional health is the Sickness Impact 
Profilee (SIP).26 The SIP with its 12 subscales and 136 items, measures a 
widee range of dysfunctions. The SIP emphasizes observable behavior 
insteadd of subjective health perceptions. This makes the instrument very 
suitablee for stroke patients who often suffer from aphasia or dysarthria. To 
overcomee the major disadvantage of the SIP, its length, we constructed a 
shortt Stroke Adapted 30-item SIP version (SA-SIP30). The development of 
thee SA-SIP30 is described. 

ChapterChapter 5 discusses the clinical meaning of the SA-SIP30 and the 
originall  SIP version. Since the (SA)SIP(30) measures physical, emotional 
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andd social functioning in terms of observable behavior instead of subjective 
healthh perceptions, it is not clear whether it measures disability or quality 
off  life. The clinical meaning of the SA-SIP30, and the original SIP136, is 
examinedd by comparing them to other frequently used stroke outcome 
measuress derived from both the ICIDH model and the QoL model. 
Furthermore,, different cut-off scores of the (SA)SIP(30) are presented, to 
facilitatee the interpretation of the continuous scale scores. 

Inn Chapter 6, the health outcomes up to five years after stroke are 
describedd in terms of survival and the ability to live independently. 
Furthermore,, we assessed the impact of stroke type on (a) mortality within 
thee first 6 months, (b) mortality between 6 months and 5 years, and (c) 
functionall  status 5 years after stroke. 

ChapterChapter 7 presents a general discussion on the strengths and the 
weaknessess of the present study. We wil l discuss the implications on the 
caree for future stroke patients. 

Finally,, a summary in English and Dutch concludes this thesis. 
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ABSTRACT T 

Backgroundd and Purpose 
Too assess the quality of some aspects of medical hospital care an explicit 
revieww instrument (a 'criteria map') was developed on the basis of available 
evidencee and consensus statements. 

Methods s 
Thee criteria are represented as 'optimal care trajectories', which depend on 
thee patient's clinical profile. The criteria map was applied in a study of 738 
strokee patients over 45 years of age. 

Results s 
Wee observed for 44% of the 738 studied patients one or more deviations 
fromm the optimal care trajectory with respect to at least one of five 
importantt aspects of medical care (CT scan, reversal of anticoagulation, 
treatmentt of hypertension, antiplatelet therapy, and evaluation of carotid 
arteries).. The frequency of deviations from optimal care increased with 
patients'' age and level of disability. 

Conclusions s 
Wee conclude that the criteria map is a reliable tool for case-by-case review 
off  the quality of care. 
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2.11 Introduction 

Duringg recent years, clinicians have become increasingly aware of the need 

too account for heal th care services that they deliver to their pat ients.' This 

resultedd in a growing concern about the quality of care in everyday clinical 

practice.. One approach in this respect is to study the appropriateness of 

performedd diagnostic or therapeutic procedures. Another approach is to 

addresss the question whether known effective and efficient medical 

proceduress are actually applied to patients for whom they are considered to 

bee appropriate. The last mentioned approach is also relevant for stroke 

patients,, since the effectiveness of a number of medical and surgical 

measuress to prevent new vascular events after ischemic stroke has been 

convincinglyy demonstrated.2 

Fromm this perspective we developed an explicit review inst rument to 

evaluatee some aspects of quality of care for stroke pat ients admit ted to 

hospitall  i n the Nether lands. The inst rument we developed registered the 

usee of effective medical procedures for individual pat ients with regard to 

(1)) the ascer ta inment of the diagnosis with a CT scan; (2) the reversal of 

ant icoagulantt t rea tment in pat ients with intracerebral hemorrhage, and 

(3)) several measures to prevent new vascular events in pat ients with 

ischemicc stroke. Al l other elements of quality of care (e.g. nurs ing care, 

skill ss or a t t i tudes of physicians, organizational aspects of care) were not 

evaluated.. The ins t rument may be used to analyze inst i tut ional or national 

profiless of practice pat terns of (sub)optimal care. These analyses may lead 

too identify causes for suboptimal care and subsequently to set up measures 

too improve care for future pat ients. 

AA recent example of measuring quality of care according to prespecified 

criteriaa for optimal care is the British Stroke Audit Package.3 However, their 

'shoppingg list' method does not take into account differences between 

patients.. We developed our review instrument in the form of a 'criteria 

''' This criteria map presents the sequential progress of the workup for 

strokee pat ients with specific clinical profiles. Patients with different profiles 

havee to follow different 'care trajectories', and therefore encounter different 

criteriaa for optimal care. Deviations from these optimal care trajectories may 

indicatee suboptimal care. It can be completed by trained nonmedical 

researchh assistants. 
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Thee criteria map was used to evaluate the main aspects of hospital 

caree for 738 consecutively admit ted stroke pat ients in the Nether lands. 

Simultaneously,, we studied the reliability and validity of the ins t rument. 

2.22 Methods 

PatientsPatients and methods 

Thee study group consisted of 738 consecutively admit ted stroke pat ients 

olderr than 45 years. Pat ients younger than 45 years were excluded from 

thiss study, because optimal care is different for these patients.G Al l 

pat ientss were admit ted within 1 week after stroke onset to one of 23 

hospitalss in the Nether lands, selected from both an urban (n=17) and a 

rurall  (n=6) region. Within each region, the hospitals were randomly 

selectedd after stratif ication for hospital size. Five small hospitals (< 200 

beds),, 9 intermediate size hospitals (200-400 beds) and 9 large hospitals 

(>4000 beds) part icipated. Four of the 9 large hospitals were teaching 

hospitals.. Pat ients were traced by use of administrat ive records. Pat ients 

weree considered to have had a stroke, if there was a focal neurological 

deficitt of sudden onset that lasted at least 24 h with no known al ternat ive 

too a vascular cause. Both first and recurrent strokes were included. 

Pat ientss with a t ransient ischemic attack (duration of symptoms shorter 

thann 24 hours), a subarachnoid hemorrhage, or non-stroke pathology were 

excluded. . 

Thee data collection took place shortly after hospital discharge in order to 

minimizee the influence that the performance of the study itself might have 

onn pat ient care. Trained nonmedical research assistants completed a criteria 

mapp on average in about 15 min, using the medical and nursing charts. Each 

criteriaa map was checked by the neurologist (M.L.) and the scores were 

revisedd if necessary. 

Thee patient's prognosis was based on his level of consciousness at 

hospitall  admission and was assessed with the Glasgow Coma Scale.7 A 

patient 'ss prognosis was considered to be poor, if the score was 2 or less on the 

'Eyess scale' (the patient does not open his/her eyes spontaneously nor in 

responsee to speech) as well as 3 or less on the 'Motor scale' (the pat ient does 

nott obey commands nor localize pain). We did not use the verbal scale of the 

instrumentt because many stroke patients suffer from aphasia. The level of 
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disabilityy at discharge was measured with the Barthel Index, using the 20-

pointt scale version.8 I t was used as a measure of stroke severity for those 

patientss who were discharged alive. Disability was graded as severe, 

moderatee and mild, if the Barthel Index was 9 or lower, between 10 and 14, 

andd 15 or higher, respectively. 

Thee study was approved by the medical ethical committees of the 

part icipatingg hospitals. The data collection was carried out between June 

19911 and August 1992. 

DevelopmentDevelopment of the Criteria Map 

Thee criteria map was developed by the authors and 8 expert physicians, 

usingg all available knowledge as presented in the WHO recommendations9, 

andd English10 and Dutch11 guidelines for the diagnosis and t reatment of 

strokee pat ients. Some of the criteria we incorporated into the criteria map 

weree evidence-based while others were based on expert opinions. 

Thee criteria map consists of four 'pages' (fig. la-d). Figure l a applies to 

allall  patients and checks whether a computerized tomography (CT) scan of the 

brainn was performed. Care for nonscanned pat ients is not evaluated further. 

Figuree l b specifies, for patients with an intracerebral hemorrhage, the 

performancee of a number of laboratory tests (hemoglobin, glucose, and 

creatininee or BUN), reversal of anticoagulant therapy within the 1st day 

afterr admission for those patients who received warfarin at admission 

(unlesss INR is lower than 1.8), consultation of a neurosurgeon in pat ients 

withh a cerebellar hemorrhage, and antihypertensive medication for pat ients 

wit hh hypertension (hypertension in medical history, or two measurements of 

diastolicc blood pressure higher than 100 mmHg within the first 24 h after 

admission).. Figure lc specifies, for patients with a cerebral infarction, the 

performancee of laboratory tests (see above), a lumbar puncture for pat ients 

admittedd with fever (body temperature of 39°C or above), a diagnostic 

evaluationn of the heart (ECG and consultation of a cardiologist in case of 

ECGG abnormali t ies or other cardiac signs and symptoms), antihypertensive 

medicationn for pat ients with hypertension (see above), and the prescription 

off  antiplatelet therapy (a daily dosage of aspirin of at least 38 mg, an 

equivalentt dosage of ticlopidine in case of aspirin intolerance, or the use of 

orall  anticoagulants). Figure Id specifies, for pat ients with an infarction in 

thethe territory of the carotid artery, a diagnostic evaluation with 
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ultrasonographyy of the carotid arteries, an angiography in case relevant ab-

normalit iess are shown by ultrasonography, and consultation of a vascular 

surgeonn in case a relevant stenosis (70% - 99%) is shown. Al l above-

mentionedd care components directed at secondary prevention do not apply to 

pat ientss with a poor prognosis (i.e. comatose at hospital admission) or who 

diedd in hospital. 

I nn this article we present detailed results for five important aspects of 

care.. These five aspects are (1) performance of a CT scan; (2) reversal of 

ant icoagulantt t reatment; (3) t reatment of hypertension; (4) prescription of 

antiplatelett therapy, and (5) diagnostic evaluation of the carotid arter ies 

wit hh ultrasonography. 

Too study interobserver reliability, the criteria maps of 71 randomly 

chosenn patients (10%) were scored independently by 2 research assistants 

withoutt interference of a neurologist. Validity was assessed by sending a 

structuredd postal questionnaire to the patient's neurologist, if one or more 

deviationss from optimal care had been observed. The neurologists were 

askedd to indicate the reasons(s) for deviating from the optimal care trajectory 

ass represented in the criteria map. 

2.33 Results 

Thee mean age of the 738 stroke pat ients was 73 years (SD 12 years), 52% 

weree men, and 33% had had a previous stroke or t rans ient ischemic at tack 

(Tablee 1). 

AA CT scan was performed in 682 pat ients (92%). Of these 682 pat ients, 

1233 (18%) had an intracerebral hemorrhage and 559 (82%) a cerebral 

infarction.. Of the 559 pat ients with a cerebral infarction, 387 (69%) had a 

carotidd terr i tory infarction. Off all 738 pat ients, 199 (27%) died dur ing 

hospital izat ionn (Table 1). 
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Tablee 1. Characteristics of 738 consecutively admitted stroke patients, 
olderr  than 45 years, in the 23 participatin g Dutch hospitals. 

Gender r 

Male e 
Female e 

Age,, years 
45-59 9 
60-69 9 

70-79 9 

800 and older 
Stroke/TIAA history 

No o 
Yes s 

Coronaryy heart disease* 
No o 
Yes s 

Hypertension** * 
No o 
Yes s 

Typee of stroke 
Infarction n 
Hemorrhage e 
Unknownn (no CT 

performed) ) 

Prognosiss at hospital 
admission*** * 

Good d 
Poor r 

Hospitall  mortality 
Dischargedd alive 
Deceased d 

Patients s 

Number r 

381 1 

357 7 

66 6 
155 5 
305 5 
212 2 

492 2 
246 6 

543 3 
195 5 

389 9 
349 9 

560 0 
122 2 
56 6 

678 8 
60 0 

539 9 
199 9 

% % 

52 2 

48 8 

9 9 
21 1 
41 1 
29 9 

67 7 
33 3 

74 4 
26 6 

53 3 
47 7 

76 6 
16 6 
8 8 

92 2 
8 8 

73 3 
27 7 

coronaryy heart disease was 
definedd as angina pectoris, 
myocardiall  infarction or 
bypasss surgery in medical 
history y 
hypertensionn was defined as 
hypertensionn in medical 
history,, or two 
measurementss of diastolic 
bloodd pressure higher than 
1000 mmHg within the first 
244 hours after admission 
aa poor prognosis was defined 
withh the Glasgow Coma 
Scale.. A patient's prognosis 
wass considered to be poor if 
thee score was 2 or less on the 
'Eyess scale' as well as 3 or 
lesss on the 'Motor scale'. 

Medicall  care deviated from the optimal care trajectory in 323 of the 

7388 pat ients (44%) for at least one of the five important aspects of care 

presentedd in th is article (CT scan, reversal of ant icoagulants, t rea tment of 

hypertension,, ant iplatelet therapy, and evaluation of carotids; Figure l a -

Id).. The most frequently occurring deviation from optimal care related to 

thee evaluat ion of the carotid arteries. In 209 of the 378 pat ients (55%) with 

ann infarction in the carotid artery terri tory, no carotid screening had been 

performedd (Figure Id). 
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Figur ee l a - d. The criteri a map which was used to evaluate some 
aspectss of qualit y of care for  738 hospitalized stroke 
patientss in the Netherlands. 

l aa Al l admit ted stroke pat ients 

73H H 
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l bb Hemorrhage 

II .. 2 
Usee of 

anticoagulants? ? 

Cerebellar r 
hemorrhage? ? 

[1.6 6 
Poorr prognosis? 

Deceasedd in hosp? 

III 3 
Coagulat.. study? 

Reversal? ? 

Neurosurgeon n 
consulted'.' ' 

—— yes - • ( goto II.f 

DEVIATION N 

6 6 

i ll  8 
Hypertension n 

treatment? ? 

IDEVIATION N 
no o 
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lcc Infarction 

Labb perform ed̂  yess — • ( goto III 2 
506 6 

|DEVIATION N 

Noo . , 

L u m b a rr punc tu r e? gotoo III .4 

No o 

IDEVIATION N 
No o 

Poorr prognosis? 
Deceasedd in hosp.? 

i 4 5 3 3 

Hype r t en s ion? ? 

Hype r t ens ion n 
t r e a t m e n t ? ? 

yess - W goto III .7 

11 10 

IDEVIATION N 
no o 
—— 28 

ECGG performed? 

DEVIATION N 

I I I . 9 9 

V50 0 

CC a rd iac 
abb norm al i t ies 

—— yes - W goto I I I .10 

11 16 

Cardiologis t t 
consul ted? ? 

IDEVIATION N 
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Idd Carotid stroke 

378 8 

Angiography y 
performed? ? rv.6 6 

DEVIATION N 
0 0 

53 3 

Angiographic c 
abnormalities? ? 

yess ->{  goto IV. 7 
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I nn 11 of the 31 pat ients (35%) with a hemorrhage who used 

ant icoagulantss prior to hospitalization, reversal of ant icoagulant therapy 

hadd not been performed adequately (Figure lb). Furthermore, 36 of the 167 

hypertensivee pat ients (22%) were not t reated with ant ihypertensive 

medicationn (Figure l b and lc), 61 of the 453 pat ients (13%) with ischemic 

strokess did not receive any antiplatelet therapy at hospital discharge 

(Figuree lc and Id), and 56 of all 738 pat ients (8%) did not have a CT scan 

(Figuree la). 

I nn Table 2 we present the frequency of deviations from optimal care for 

thee five important aspects of care broken down by age and level of disability 

att discharge for the 535 patients who did not have a poor prognosis at 

admissionn (see Methods) and who were discharged alive. 

Tablee 2. Number  of patients wit h one or  more deviations from the 
optimall  care trajector y wit h respect to five aspects of care*  as a 
functionn of age and level of disabilit y at discharge 

Age,, years 

45-70 0 

71-77 7 

788 and older 

Total l 

None e 

16/844 (19) 

25/488 (52) 

12/211 (57) 

53/153(35) ) 

Levell  of disability 

Minor-moderate e 

39/944 (41) 

34/733 (47) 

55/833 (66) 

128/2500 (51) 

Severe-veryy severe 

15/222 (68) 

33/455 (73) 

47/655 (72) 

95/1322 (72) 

Total l 

70/2000 (35) 

92/166(55) ) 

114/169(68) ) 

276/5355 (52) 

Percentagess in parentheses 
**  Performance of a CT scan, reversal of anticoagulant treatment, treatment of hypertension, 

prescriptionn of antiplatelet treatment and diagnostic evaluation of the carotid arteries with 
ultrasonography. . 

Deviationss from optimal care were more frequent in patients who were 

olderr or more severely disabled at discharge (multivariate test for trend, P < 

0.011 and P < 0.01 for age and disability, respectively). Deviations occurred in 

166 of the 84 youngest and least severely disabled patients (19%) and in 47 of 

thee 65 oldest and most disabled patients (72%). 

Thee criteria maps of 71 patients were scored independently by 2 

researchh assistants to study interobserver reliability. 
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Tablee 3. Agreement between 2 observers about the presence or  absence 
off  deviations fro m the optimal care trajectorie s as presented in 
ourr  criteri a map concerning five aspects of care*  (n=71) 

Observationss Patients 

Agreement Agreement 

Bothh observers: no deviations 39 

Bothh observers: same deviation(s) 24 

Disagreement Disagreement 

Observerr 1: deviation fi 

Observerr 2: no deviation 

Observerr 1: deviation 2 

Observerr 2: different deviation 

Totall  71 

**  Performance of a CT scan, reversal of anticoagulant treatment, treatment of hypertension, 
prescriptionn of antiplatelet treatment and diagnostic evaluation of the carotid arteries with 
ultrasonography. . 

Theree was ful l agreement in 63 of the 71 pat ients (89%) on the five 

importantt aspects of care presented in this article (Table 3). In 4 of the 8 

pat ientss with disagreement, different interpretations of missing or 

ambiguouss data had occurred. In the other 4 patients, disagreement was due 

too mistakes. 

Validit yy of the criteria map was assessed by sending a structured postal 

questionnairee to the patient 's neurologist, if one or more deviations from 

optimall  care had been observed. Five neurologists treated all their pat ients 

accordingg to the optimal care trajectory as presented in the criteria map. A 

questionnairee was sent to the remaining 59 neurologists. Of these, 37 

neurologistss (63%) returned the questionnaires. We could not demonstrate 

anyy systematic differences between responding and non-responding 

neurologistss with respect to age and the type or size of hospital. 

Thee returned questionnaires referred to 202 of the 311 pat ients (65%) 

wit hh one or more deviations from the optimal care trajectory and to 227 of 

thee 345 observed deviations (66%). The neurologists did not provide any 

23 3 



CHAPTERR 2 

reasonss for 33 of the 227 deviations of care (15%). Stroke severity was given 

ass a reason for 65 deviations (29%), severe comorbidity for 44 deviations 

(19%),, old age for 35 deviations (15%), the explicit wish from patient or 

relativess not to be treated for 10 (4%), and miscellaneous reasons for 40 

deviationss (18%). 

2.44 Discussion 

I nn this study we present criteria to evaluate the quali ty of some aspects of 

medicall  hospital care for individual stroke pat ients. These criteria are 

presentedd as care trajectories in a criteria map. The criteria depend on 

elementss of the pat ients' clinical profile (prognosis or level of consciousness 

att admission, in-hospital death, and stroke type). We observed for 44%) of 

thee 738 studied pat ients one or more deviations from the optimal trajectory 

wit hh respect to five important aspects of medical care (CT scan, reversal of 

ant icoagulants,, t rea tment of hypertension, ant iplatelet therapy, and 

evaluat ionn of carotids). The frequency of these deviations from optimal care 

increasedd strongly with the patients' age as well as with the level of 

disabil i tyy at discharge. 

I nn the criteria map that we present in this study, we incorporated only a 

l imitedd number of elements of the patients' clinical profile. Although we were 

awaree that other factors such as age, level of disability or comorbidity may 

playy a prominent role in identifying patients who are most likely to benefit 

fromm a medical procedure12, we did not include them for two reasons. First, i t 

iss impossible to define conclusive cutoff values, below or above which some 

diagnosticc or therapeutic procedures need to be performed. There is for 

examplee no evidence that can be used to est imate quantitatively how the 

diagnosticc effectiveness of carotid surgery decreases with patient age and, in 

addition,, how other clinical factors may modify this age effect. This implies 

thatt establishing cutoffs for age would be arbitrary and debatable. Second, 

forr other clinical factors difficulties arise even before establishing cutoffs, 

whenn trying to measure these factors. There are for instance no generally 

acceptedd measures that reflect the severity of stroke or comorbid disease.13 

Al ll  th is indicates that empirical evidence to support clinical decision making 

ass well as assessing the quality of care wil l always be incomplete. In these 

'greyy zones' of stroke care, where evidence is deficient or conflicting, one wil l 

24 4 



QUALIT YY OF HOSPITAL CARE 

havee to rely on the art of medicine rather than on empirical evidence when 

reviewingg the care for stroke patients.14 Consequently, it is impossible to 

incorporatee this process in an explicit review method for quality assessment. 

Thee association between patient's age and level of disability on the one hand, 

andd the number of deviations from the optimal care trajectories on the other, 

clearlyy showed the influence of incorporating such factors on the 

interpretat ionss about quality of care. 

Thee criteria map was introduced by Greenfield and et al. in the 

seventies.. They designed criteria maps for pat ients with diabetes mellitus4 

andd chest pain.15 Other groups used criteria maps to study the care for 

pat ientss in need of occupational therapy11' and for pat ients at risk for skin 

breakk down.17 Recently care for patients with an acute myocardial infarction 

(AMI )) was reviewed by Ellerbeck et al., using a similar method albeit 

withoutt a graphical representat ion in the form of a criteria map.18 They used 

alll  elements of the clinical profile that were empirically proven to be relevant 

too select 'ideal candidates' for a procedure. Ideal candidates are the patients 

mostt likely to benefit. Depending on the procedure under study, the 

proportionn of ideal candidates ranged from 10% to 72%. They noted whether 

thesee ideal candidates actually received the procedure. This approach 

allowedd them to conclude that in a subgroup of pat ients standard AMI 

t reatmentss were underused. The advantage of their method of selecting ideal 

candidatess is that the conclusions about quality of care can be made with 

somee certainty. However, the disadvantage of this method is that the 

conclusionss are only applicable to a very small proportion of patients. The 

criteriaa map we developed uses a somewhat different approach. Since our 

aimm was to detect all possible deviations from optimal care, we tested 

whetherr all pat ients who might benefit from a procedure (the 'potential 

candidates')) received this procedure. The disadvantage of our method is that 

somee deviations of optimal care may have been falsely detected. 

Thee responses of the neurologists reflected the consequences of our 

approach.. For the majority of observed deviations from optimal care, the 

neurologistss tried to provide valid reasons thereby often referring to stroke 

severity,, age and comorbidity. However, their responses also i l lustrated the 

uncertaint iess we mentioned earlier, with regard to cutoff points. For 

example,, dementia, cardiac disease, diabetes mellitus, depression and 

behaviorall  disorders were, among other things, called severe comorbidity. 
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Oldd age was defined by the neurologists as ranging from 72 to 92 years. 

Therefore,, although these neurologists' responses provided us with insight in 

thee nature of the decisions not to treat their patients, their responses did not 

assuree us that quality indeed always had been as optimal as suggested by 

them. . 

Whatt can we conclude about the quality of hospital care for stroke 

pat ientss in the Netherlands? The results showed that for a substantial 

numberr of stroke pat ients in the Netherlands (44%) underuse of potentially 

beneficiall  t reatments might have occurred. 

Furthermoree the study showed that the number of deviations from 

optimall  care trajectories varied considerably for different components of care, 

fromm 8% for CT scanning to 55% for evaluation of the carotid arteries. 

However,, the last mentioned percentage might also be explained by our 

studyy period: during the data collection of our study the results of two major 

tr ialss demonstrat ing the beneficial effects of the carotid endarterectomy for 

pat ientss with a severe stenosis were published. 19-2(l Finally, most deviations 

fromm optimal care were found among the oldest and most disabled patients. 

Fur therr research about the effectiveness and efficiency of t reatment in those 

pat ientt groups is needed in order to be able to judge the quality of care they 

receive. . 

Wee conclude that the criteria map is a reliable tool for an explicit case-

by-casee review of the quality of care and it can be used to identify all 

pat ientss who could have received suboptimal care. 
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ABSTRACT T 

Backgroundd and Purpose 
Inn the Netherlands, many stroke patients stay in the hospital for some 
timee merely waiting for discharge placement. This indicates an inefficient 
usee of hospital resources, as well as a possible deficiency in the quality of 
care,, because hospitals are not adequately equipped to care for these 
patients.. In this study, we tried to quantify this "waiting problem". 

Methods s 
Sixx hospitals and 29 neurologists participated in this prospective study. 
Thee neurologists were asked during weekly interviews to specify for 154 
patientss the reasons for retention in the hospital on a day-to-day basis. The 
reasonss were noted on a list specified by the authors in advance. 

Results s 
Thee mean length of hospital stay was 28 days. On average, there were 
"hard""  medical reasons for 15 days (54%) and "soft" medical reasons for 3 
dayss (10%), whereas the remaining 10 days (36%) were explained by 
nonmedicall  reasons (most frequently, waiting for placement in a nursing 
home). . 

Conclusions s 
Thee length of hospital stay for stroke patients in the Netherlands can be 
reducedd considerably without compromising the quality of care. This might 
bee realized by increasing the capacity of long-term care facilities, 
improvingg the efficiency of the discharge procedures, or creating "stroke 
services". . 
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3.11 Introductio n 

Mostt stroke patients in the Netherlands are admitted to the hospital 
duringg the acute phase of their illness.12 Almost all Dutch stroke patients 
aree admitted to neurological wards, and only very few are referred to 
internall  medicine or geriatric wards.3 The main reason for hospitalization 
iss to perform diagnostic procedures, followed by therapeutic interventions 
too prevent the occurrence of new strokes or other vascular problems, and to 
providee necessary nursing care during the acute phase. A further 
importantt aspect in the treatment of stroke patients is mobilization and 
rehabilitationn to optimize functional recovery. 

Thee mean length of hospital stay for stroke patients in the 
Netherlandss is high (25 days) compared with that of all patients (10 days).4 

Becausee of the disabling character of the disease, a substantial number of 
patientss (approximately 20%)1 are in need of long-term care after hospital 
discharge.. Patients are discharged to a rehabilitation center if the 
potentiall  for recovery is such that the patient wil l be able to live 
independentlyy again, with or without disabilities, after a limited period of 
extensivee rehabilitation. Patients are discharged to a nursing home if 
functionall  independence is not expected at all or within a considerable 
period.. The transition from hospital to long-term care facilities is 
problematicc because of the long waiting lists for both "extramural" 
facilitiess (home help, aids, home adaptations) and "intramural" facilities 
(homee for the elderly, nursing home, rehabilitation center). Therefore, 
manyy stroke patients stay in the hospital for some time merely waiting for 
dischargee placement. This indicates an inefficient use of hospital resources, 
ass well as a deficiency in the quality of care, because hospitals are not 
adequatelyy equipped to care for these patients. A recent meta-analysis 
concerningg so-called "stroke units" -units that aim to enhance the quality 
off  care- showed that the outcomes of care were improved, while at the same 
timee the length of stay was reduced.5 

Therefore,, in this study we focused on the hospital course of stroke 
patientss in an attempt to examine how long patients stay in the hospital 
waitingg for discharge placement. 
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3.22 Subjects and methods 

Sixx hospitals and 29 neurologists participated in this prospective study. 
Hospitalss of different types (one university, one university-affiliated, and 
fourr community hospitals) and of three different sizes (two hospitals with > 
4000 beds, three with 200 to 400 beds, and one with < 200 beds) were 
included.. Each participating neurologist was interviewed weekly. In this 
way,, 154 stroke patients consecutively admitted within 1 week after stroke 
onsett were traced. All patients were followed up from hospital admission 
untill  discharge or death. Stroke was defined as the sudden onset of a focal 
neurologicall  dysfunction or loss of consciousness lasting more than 24 
hourss or leading to death.6 The study was approved by the medical ethical 
committeess of the participating hospitals and carried out between 
Novemberr 1992 and January 1994. All patients gave their informed 
consent. . 

Beforee the start of the interviews, a list of possible reasons for hospital 
stayy was prepared by the authors (see Table 1). The reasons for hospital 
stayy were arranged into three categories: (1) "hard" medical reasons, (2) 
"soft""  medical reasons, and (3) nonmedical reasons. There is a hard medical 
reasonn for hospitalization if a diagnostic or therapeutic procedure is 
performedd that can only be done in a hospital. There is a soft medical 
reasonn if a procedure is performed that could be done outside the hospital 
providedd that care for stroke patients were organized differently. There is a 
nonmedicall  reason if the patient is merely waiting for discharge placement 
("waitingg days"). 

Duringg the weekly interviews, the neurologists were asked to specify 
thee reason(s) for continued hospitalization for each patient during the last 
weekk on a day-to-day basis. We classified the reasons into one of the three 
categories.. If more than one reason was applicable, we scored the most 
importantt one, using the hierarchy from "hard" medical to nonmedical 
reasons.. After recording the reason for hospital stay, we asked the 
neurologistt whether other disciplines were involved in preparing the 
dischargee procedures (e.g., input from social worker, occupational 
therapist,, or rehabilitation physician) and the date that these services 
weree ordered. Finally, we recorded the date of the actual application for 
long-termm care facilities. 
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ANOVAA or simple t tests were performed to analyze differences in the mean 
numberr of waiting days in different subgroups of patients. 

Tablee 1. Distributio n of "hard" , "soft"  and nonmedical reasons for  total 
numberr  of observed hospital days (n=4316) 

Reasonn for hospital stay Relative frequency, % 

"Hard""  medical reasons 54 

Treatmentt of stroke 2 

Treatmentt of comorbidity 3 

Treatmentt of complications 7 

Diagnosticc procedures concerning stroke 31 

Diagnosticc procedures concerning comorbidity 2 

Supportt for patients in very poor condition 6 

Otherr 3 

"Soft""  medical reasons 10 

Institutionn of oral anticoagulative therapy 0 

Usee of a catheter 0 

Treatmentt of hypertension 1 

Improvementt of mobility/functional health 5 

Observation/discussionn of discharge destination 4 

Nonmedicall  reasons 36 

Waitingg for home-care facilities 3 

Waitingg for admission to a home for the elderly 0 

Waitingg for admission to a rehabilitation center 5 

Waitingg for admission to a nursing home 28 

3.33 Results 

Thee mean D age of our study group was 71 3 years (range, 27 to 95 
years),, and men constituted 49% of the population (Table 2). Of all 154 
patients,, 13% died during hospitalization, 43%) returned home at 
discharge,, and 27% were discharged to a nursing home and 7% to a 
rehabilitationn center, and 10% went to a home for the elderly. 
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Tablee 2. Charac ter is t ics of 154 hospital ized stroke patients 

Characteristic c 

Sex x 

Men n 

Women n 

Age,, y 

27-64 4 

65-74 4 

75-84 4 

85-95 5 

Typee of stroke 

Hemorrhage e 

Infarction n 

Undetermined d 

Dischargee destination 

Independent t 

Homee for the elderly 

Rehabilitationn center 

Nursingg home 

Deceased d 

Relativee frequency, % 

49 9 

51 1 

27 7 

28 8 

35 5 

10 0 

15 5 

82 2 

3 3 

43 3 

10 0 

7 7 

27 7 

13 3 

Thee mean D length of stay for all 154 pat ients was 28 3 days 

(range,, 1 to 138 days) (Table 3). On average, there were hard medical 

reasonss for 15 days (54%), soft medical reasons for 3 days (10%), and 

nonmedicall  reasons for 10 days (36%) (Table 1). There were no differences 

inn length of hospital stay among hospitals of different types (P=.60) or sizes 

(P=.87).(P=.87). The most frequent hard medical reason was the performance of 

diagnosticc procedures concerning stroke. This reason explained 31% of the 

totall  length of hospital stay (Table 1). The most frequent soft medical 

reasonss were improving mobility and functional health, observing recovery, 

andd discussing the discharge destination. These reasons explained 5% and 

4%,, respectively, of the total length of hospital stay. The most frequent 

nonmedicall  reason was wait ing for nurs ing home placement, which 

explainedd 28% of the total length of hospital stay (Table 1). 
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Tablee 3. Mean length of hospital stay for  medical and nonmedical 
reasons s 

Lengthh of stay, days 

No.. of Medical Nonmedical 
patientss (%) Total reasons reasons 

Patientss without waiting days 82(53%) 15 15 0 

Patientss with waiting days 72 (47%) 43 21 22 

Alll  patients 154(100%) 28 18 10 

Aboutt half of all pat ients (47%) stayed in the hospital at least 1 day 

wait ingg for discharge placement (Table 3). The total length of hospital stay 

off  these pat ients was longer not only because of these wait ing days but also 

becausee of a longer length of stay for medical reasons (21 versus 15 days 

forr pat ients with and without wait ing days, respectively; P < 0.01). 

Figurel .. The relat ionship between the proportio n of pat ients requir in g 
medicall  care as a function of tim e after  hospital admission.* 

%% patients in hospital 

11 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

weekss after admission 

**  The white bars indicate the number of patients staying for medical reasons; the black 
barss indicate the number of patients staying for nonmedical reasons. 

A tt the beginning of the first week, all pat ients were hospital ized for 

medicall  reasons. At the beginning of the second week, 4% of the original 
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cohortt of 154 pat ients were staying in the hospital for nonmedical reasons, 

wai t ingg for discharge placement (Figure 1). Star t ing at the beginning of the 

fift hh week after admission, more pat ients had a nonmedical reason for 

hospitall  stay then a medical one. After 10 weeks, all pat ients had 

nonmedicall  reasons for hospital stay. 

F igu ree 2. The re la t ionsh ip between d ischarge des t ina t ion and mean 
lengthh of stay.* 

meann length of hospital stay (days) 

HnnrflF F 
all;; n=154 home; n=67 rehab center; n=10 

deceased;; n=20 
oldd p.home; n=16 nursing home; n=41 

dischargee destination 

**  The white bars indicate the mean length of stay for medical reasons; the black bars 
indicatee the mean length of stay for nonmedical reasons. 

Thee mean length of hospital stay for nonmedical reasons was strongly 

re latedd to the discharge destination (P < 0.01; Figure 2). On average, a 

pat ientt discharged home waited 3 days (range, 0 to 40 days), a pat ient 

dischargedd to a rehabi l i tat ion center 20 days (range, 7 to 40 days), and a 

pat ientt discharged to a nursing home 24 days (range, 0 to 103 days). 

However,, not every pat ient had to wait in the hospital. Wait ing days 

occurredd in 14 of 67 pat ients (21%) discharged home, in all 10 pat ients 

(100%)) discharged to a rehabi l i tat ion center, and in 39 of 41 pat ients (95%) 

dischargedd to a nurs ing home. Of the 20 pat ients who died in hospital, 4 

diedd while await ing discharge to a nurs ing home. 

Forr 38 of the 41 pat ients (93%) discharged to a nurs ing home, the 

applicationss for admission were prepared by a social worker. For 16 of 

thesee 38 pat ients (42%), the neurologist asked for the social worker's 

assistancee only when the medical reasons for hospital stay had expired (for 

40 0 

30 0 

20 0 

10 0 
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44 patients this date was missing). For 30 of the 38 patients (79%), the 
actuall  application took place after the medical reasons for hospital stay 
hadd expired. These delayed applications alone explained 5% of all hospital 
days,, 14% of all waiting days, and 18% of all waiting days for patients 
dischargedd to a nursing home. 

3.44 Discussion 

Thiss study of discharge delays of stroke patients showed that on average 
strokee patients spent 36% of their days in the hospital for nonmedical 
reasonss while waiting for discharge placement. Most of these waiting days 
weree related to patients finally discharged to a nursing home. For at least 
42%% of all nursing home patients, the discharge procedures were started 
onlyy after the medical reasons for hospital stay had expired, which 
suggestss inefficient discharge procedures. 

Thee instrument most often used to measure inappropriate hospital 
usee (both admissions and days) is the Appropriateness Evaluation Protocol 
(AEP).77 The AEP is based on explicit criteria and is considered to be 
independentt of diagnosis. Although the approach of the AEP is rather 
similarr to ours, we did not use this instrument for two reasons. First, we 
didd not think it was specific enough for stroke patients; for example, one of 
thee AEP criteria indicates simply that a hospital day is appropriate if a 
strokee (or myocardial infarction) has occurred within 14 days of review. 
Second,, there was poor agreement between the medical reasons for 
hospitall  stay included in the AEP and those considered to be important by 
thee expert neurologists consulted during the preparation phase of our 
study.. Furthermore, because of the lack of evidence-based criteria for 
continuedd hospitalization, we preferred to ask the neurologists whether the 
hospitall  stay was medically indicated. Since it is the neurologist who 
decidess if a patient is ready for discharge, we believe that the results 
obtainedd in this manner reflect which reductions in length of stay are 
feasiblee in daily practice. Moreover, a recent study showed that clinicians 
weree as capable of judging unjustified hospital stay as was a specific 
algorithmm that was designed by several clinicians and included a number 
off  patient and treatment variables.8 
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Thee mean length of hospital stay in this study (28 days) was 3 days 
longerr than the mean length of stay for stroke patients in the 
Netherlands.44 This difference might be caused by a slight 
overrepresentationn of patients discharged to nursing homes (27% versus 
20%).99 If we assume that all the extra days in our sample were waiting 
dayss and subtract these from the total number of observed hospital days, 
thee percentage of waiting days decreases from 36% to 28%. These figures 
aree comparable with findings from previous Dutch studies of unjustified 
hospitall  stay for neurological patients in general (20%)10 and for stroke 
patientss (33%).n They are also within the range of results presented in 
otherr studies that were performed in different countries with various 
organizationss of care and different patient populations (range, 8% to 
46%).812188 This indicates that discharge placement after hospital 
admissionn is an important problem in the Netherlands, as well as in other 
westernn countries. 

Thesee studies on inappropriate hospital use suggest that there are 
fourr mechanisms underlying prolonged hospital stay for nonsurgical 
patients.. The first mechanism relates to waiting for the performance of 
diagnosticc tests, as well as their results. In our study, this was not 
mentionedd as a reason for hospital stay by the neurologists. 

Thee second mechanism relates to "conservative management"14 (the 
tendencyy of physicians to observe the patient's recovery for a period of 
time),, which is considered in our study as a "soft" medical reason for 
hospitall  stay. During this period of stay, the physician also tries to improve 
thee mobility and functional health of the patient while preparing the 
patientt for discharge. In our view, this care could be provided in stroke 
unitss that need not be situated in hospitals but might be located in nursing 
homess or specialized units. These units could be incorporated in a "stroke 
service".. A stroke service can be defined as a set of facilities aimed at 
deliveringg effective interventions to stroke patients and their 
caregivers.19200 Such a service can reduce the length of hospital stay for 
bothh "soft" medical and nonmedical reasons. 

Thee third and most important cause for prolonged hospital stay is the 
limitedd capacity of long-term care facilities. Hospital stays for nonmedical 
reasonss might be reduced by increasing this capacity. However, increasing 
thee long-term capacity might also increase the demand by changing the 
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indicationn for these facilities. Therefore, increasing the capacity of nursing 
homess wil l probably solve the problem of discharge delays only partially 
andd temporarily.21 

Thee last mechanism underlying prolonged hospital stays relates to the 
inefficiencyy of discharge procedures. Nowadays, various approaches have 
beenn reported to improve the efficiency of hospital care and to decrease 
costs:: (1) creating structural arrangements between the various disciplines 
andd institutions involved in the care for stroke patients, (2) putting a "key 
worker""  (or case manager) in charge of the hospital course of individual 
patients,, and (3) developing "care pathways" (or critical care pathways) in 
whichh clear clinical goals are specified, as well as the sequencing and 
timingg of interventions needed to reach these goals. Implementation of any 
onee of the above methods has shown to be effective in reducing the length 
off  hospital stay while preserving or even improving quality of care 
(expressedd as either mortality, number of hospital readmissions, number of 
complications,, discharge disposition, or patient satisfaction).52230 

Implementationn of these measures could raise hospital efficiency for stroke 
patientss in the Netherlands. However, further research is needed to 
determinee the benefits in terms of length of stay, costs, and quality of care 
inn our country. 

Wee conclude from this study that in the Netherlands a considerable 
proportionn of the hospital stay of stroke patients is unnecessary from a 
medicall  point of view. Therefore, the length of hospital stay may be 
reducedd while maintaining or even improving the quality of care. This 
mightt be realized by increasing the capacity of long-term care facilities, 
creatingg "stroke services", and by improving the efficiency of discharge 
procedures. . 
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ABSTRACT T 

Backgroundd and Purpose 
Inn view of the growing therapeutic options in stroke, measurement of 
qualityy of lif e has become increasingly relevant as an outcome parameter. 
Thee Sickness Impact Profile (SIP) is one of the most widely used measures 
too assess quality of life. To overcome the major disadvantage of the SIP, its 
length,, we constructed a short stroke adapted 30-item SIP version. 

Methods s 
Dataa on the original SIP version were collected for 319 communicative 
patientss at 6 months after stroke. The 12 subscales and the 136 items of 
thee original SIP were reduced to 8 subscales with 30 items in a 3 step 
procedure,, on the basis of relevancy and homogeneity. Reliability of the 
SA-SIP300 was evaluated by means of an analysis of homogeneity 
(Cronbach'ss a coefficient). Different types of validity were assessed: 
construct,, clinical, and external validities. 

Results s 
Homogeneityy of the SA-SIP30 was demonstrated by a high Cronbach's a 
(0.85).. Principal component analyses revealed the same two dimensions as 
inn the original SIP (a physical and a psychosocial dimension). The SA-
SIP300 could explain 91% of the variation in scores of the original SIP in the 
samee cohort of patients, and 89% in a different cohort. Furthermore, the 
SA-SIP300 was related to other functional health measures similar to how 
thee original SIP was. We could demonstrate that the SA-SIP30 was able to 
distinguishh patients with lacunar infarctions from patients with cortical or 
subcorticall  lesions. 

Conclusions s 
Wee conclude that the SA-SIP30 is a feasible and clinimetrically sound 
measuree to assess quality of lif e after stroke. 

Selectedd Abbreviat ion s and Acronyms 

QoLL  - quality of lif e SIP = Sickness Impact Profile 

SA-SIP300 = stroke-adapted version of the SIP SIP136 = original SIP 
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4.11 Introductio n 

Thee impact of stroke on daily living may be disastrous. As much as a 
quarterr of all patients die during hospitalization, and recovery for 
survivingg patients is often incomplete. The functional outcomes of stroke 
mayy range from dependence in all aspects of daily living to independence, 
oftenn with residual neurological deficits. Assessment of functional 
outcomess is useful in determining the health care needs and in evaluating 
treatmentt benefits in clinical trials.12 They are often measured with 
instrumentss such as the Barthel Index or the Rankin Scale.3 However, 
thesee instruments mainly focus on physical disabilities and do not include 
thee social and emotional aspects of functioning, which are also highly 
relevantt stroke outcomes.4 These three aspects of functioning (physical, 
sociall  and emotional) are generally referred to as "quality of life" (QoL). 

Thee SIP is a well-known QoL measure that is often used in various 
patientt populations (i.e., the instrument is generic).57 The instrument's 
widespreadd acceptance originates mainly from its clinical 
comprehensivenesss and its emphasis on observable behavior instead of the 
moree subjective health perceptions, as in other QoL measures such as the 
Nottinghamm Health Profile or the SF-36.810 Furthermore, evaluations of 
thee metric properties of the SIP in patients with different diseases, 
includingg stroke, have shown that the instrument is reliable and valid.1113 

Thee SIP has been translated and validated in many languages. 
AA major disadvantage of the SIP is its length. In stroke populations, it 

usuallyy takes 30 minutes or more to complete the 136 items. Therefore, 
usingg the SIP may impose a considerable burden on the patients. Its length 
alsoo poses practical problems in large-scale clinical trials. In view of the 
needd of a comprehensive, yet shorter QoL measure for use in stroke 
outcomee research, we decided to develop a short, more feasible, version of 
thee SIP. The metric qualities of this stroke-adapted version of the SIP 
shouldd approach those of the original scale. Furthermore, we wanted to 
preservee as much as possible the original subscale structure of the SIP, 
therebyy facilitating comparisons between the scores on the new stroke-
adaptedd SIP and the original version. For the sake of clarity we wil l refer 
too the original SIP as the SIP136 and to the new Stroke-Adapted SIP 
versionn as the SA-SIP30 in the remainder of this article. 
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4.22 Patients and methods 

Thee study sample consisted of 319 communicative patients who had had a 
strokee 6 months earlier. These patients were part of an original cohort of 
7600 consecutively admitted stroke patients who participated in a 
multicenterr study on quality of care in the Netherlands. All 760 patients 
weree admitted within 1 week after stroke onset to one of the 23 
participatingg hospitals.14 Patients were considered to have had a stroke if 
theree was a focal neurological deficit of sudden onset that lasted at least 24 
hours,, or led to death, with no known alternative to a vascular cause. Data 
aboutt the types of stroke and their locations were abstracted from the 
medicall  charts by trained research assistants. A hemorrhage was 
consideredd to be present if CT showed evidence of a recent intracerebral 
hemorrhage.. The diagnosis of lacunar stroke was made if there was a 
clinicall  picture of one of the lacunar syndromes and if the CT scan was 
compatiblee with that diagnosis.15 The study was approved by the medical 
ethicall  committees of the participating centers. Informed consent was 
givenn by all patients. 

Sixx months poststroke all 502 surviving patients (66% of the original 
cohort)) were contacted for an interview by research assistants. Of these 
5022 surviving patients, 17 patients declined to participate in the follow-up 
interview,, and 31 patients were interviewed by telephone because they 
refusedd a home visit. No SIP136 data were collected during the telephone 
interviews.. Of the remaining 454 patients, 84 were noncommunicative 
becausee of speech, language or cognitive disorders. Of the 370 
communicativee patients, 41 were unable to complete the SIP136 because 
thee burden associated with the length of the interview was unacceptably 
high.. Finally, for 10 of the remaining 329 patients the collected SIP136 
dataa were not used for analysis because of too many missing values 
(arbitrarilyy defined as > 10% of all the SIP 136 items missing or > 50% of 
thee items missing on one subscale). 

Duringg the interview, level of disability and global functional health 
weree assessed with the Barthel Index and the modified Rankin scale, 
respectively.. 4 1 6 18 

Thee original SIP consists of 136 statements, each weighted item 
describess a possible impact of the disease on some aspect of daily 
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functioning.. The 136 dichotomous items are grouped into 12 subscales: 
Sleepp and Rest, Emotional Behavior, Body Care and Movement, Household 
Management,, Ambulation, Social Interaction, Mobility , Alertness behavior, 
Communication,, Work, Recreation and Pastimes, and Eating. An 
aggregatedd score can be obtained for each of these subscales individually, 
ass well as for the total SIP136. Additionally, a physical and a psychosocial 
dimensionn score can be constructed by aggregating various subscale scores. 
Thee physical dimension consists of three subscales (Body care and 
Movement,, Ambulation and Mobility) , and the psychosocial dimension is 
composedd of four subscales (Emotional Behavior, Social Interaction, 
Alertnesss Behavior and Communication). By convention, scores are 
presentedd as a percentage of maximal dysfunction ranging from 0% to 
100%.. Therefore, higher scores indicate less desirable outcomes. 

Developmentt  of the SA-SIP30: Eliminatio n of the Items 
Threee steps were used to develop the SA-SIP30 (Table 1). 

StepStep 1. Excluding the Least Relevant Items 
First,, the items that were judged to be least relevant for stroke patients 
withinn each subscale were excluded. Items with a very skewed response 
patternn were dropped since those items are applicable to only a very small 
numberr of patients. Items applying to no more than 10% of all patients 
weree removed. 

Thee relevance of the remaining items within each subscale was 
subsequentlyy assessed statistically with linear regression analysis with a 
forwardd selection strategy, using the F statistic with P = 0.05 at the 
criteriaa level for selection. For each subscale the item selection was stopped 
whenn the items included in the regression model explained 80% of the 
scoree variation of the concerning original total subscale. 

StepStep 2. Excluding the Least Relevant Subscales 
Thee second step involved the elimination of the least relevant (shortened) 
subscales.. Here again, a stepwise linear regression procedure with forward 
inclusionn was performed in order to explain the variation of the total 
originall  SIP136 score with the (shortened) subscales. The selection of 
relevantt subscales was stopped when adding another subscale into the 
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modell  did not result in an increase in the percentage of explained variance 
off  more than 1%. 

StepStep 3. Excluding Unreliable Items 
Thee third and last step focused on the exclusion of items that did not 
contributee to the homogeneity of the subscales, provided that three items 
remainedd in each subscale. Homogeneity is a form of reliability that refers 
too the statistical coherence of the scale items. 

Tablee 1. Procedures followed in the elimination of items of the original 
136-itemm SIP 

Step p 

1.. Excluding 
thee least 
relevant t 
i temss from 
each h 
subscale e 

Procedure e 

a.. Items with a 
skewedd response 
pat tern n 

b.. Linear regression 
analysis s 

Decisionn rule for 
elimination n 

a.. Items that applied to 
<< 10% of the patients 

b.. For each subscale the 
itemm selection was 
stoppedd when the 

No.. of 
i temss (and 
subscales) ) 
removed d 

46(0) ) 

42(0) ) 

No.. of 
remaining g 
itemss (and 
subscales) ) 

90(12) ) 

48(12) ) 

Excluding g 
thee least 
relevant t 
shortened d 
subscales s 

Excluding g 
unreliable e 
items s 

Linearr regression 
analysis s 

Cronbach'ss a 

itemss included in the 
modell  explained 80% 
off  the variation of the 
concernedd total 
subscalee score 

Thee selection of relevant 12 (4) 36 (8) 
subscaless was stopped 
whenn adding subscales 
didd not increase the 
percentagee of explained 
variancee by more than 1 
percent* * 

Itemss were deleted when 6 (0) 30 (8) 
deletionn raised the a of 
thee concerned subscale 

thee subscale Work was removed beforehand (not included in the linear regression model) 
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Performancee of the SA-SIP30: homogeneity, validit y and 
comparabilit y y 

Homogeneity Homogeneity 
Homogeneityy of the SA-SIP30 was assessed with mean inter-item 
correlationss and Cronbach's a coefficients. A Cronbach's a coefficient is 
basedd on the (weighted) average correlation of items within a scale.19 They 
weree compared with the mean inter-item correlations and a coefficients of 
thee original SIP136. In general, homogeneity is considered to be good if a 
rangess from 0.70 to 0.90.20 Since the a coefficient is related to the number 
off  items included in a scale, we expected some decrease in the a coefficients 
forr the SA-SIP30. We used the Spearman-Brown "prophecy" formula to 
estimatee theoretically how reliable our developed scale would be if it were 
extendedd to the original number of items.20 

Validity Validity 
Validityy reflects the degree to which a scale measures what it is intended 
too measure. Several types of validity can be distinguished. In this study 
construct,, clinical and external validities of the SA-SIP30 were tested. 

Constructt validity, the extent to which the SA-SIP30 fits the 
theoreticall  concept of QoL, was assessed with a principal component 
analysis.. The underlying dimensions (or factors) of the new scale were 
identified.. Convergent validity, which is a form of construct validity, 
measuress the extent to which the results of the SA-SIP30 are in 
concordancee with other scales that are purported to measure the same 
concept,, and was evaluated in three ways. First, we compared the SA-
SIP300 with the SIP136 by calculating the percentage score variance of the 
SIP1366 that could be explained by the SA-SIP30. We additionally 
computedd the Spearman correlation coefficient between the SA-SIP30 and 
thee SIP136. The Spearman correlation coefficient is based on the rank-
orderingg of the patients. Second, we visually examined whether agreement 
variedd across the range of SIP136 scores by means of a scatter plot.21 That 
is,, for each patient the difference between the score on the SIP 136 and the 
SA-SIP300 was plotted against the SIP136 score. When depicted 
graphically,, using the y axis to show difference scores and the x axis to 
showw the original SIP136 scores, perfect correspondence would be 
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representedd by a horizontal line through an ordinate of zero. Differences 
betweenn the two SIP scores may vary across the range of the original 
SIP1366 scores. Last, we examined the correlation patterns between the 
SIP1366 and the SA-SIP30 on the one hand with the Barthel Index and the 
modifiedd Rankin Scale on the other. 

Clinicall  validity, the extent to which the SA-SIP30 is able to 
distinguishh between patients with different clinical profiles, was assessed 
byy comparing the SA-SIP30 scores in relation to various stroke types by 
meanss of two-group t tests. We have shown earlier that patients with 
infratentoriall  lesions reported better functioning than patients with 
supratentoriall  lesions on the overall SIP136 score, and patients with 
lacunarr infarcts reported better functioning than patients with cortical or 
subcorticall  strokes.22 For the SA-SIP30 to be valid, we hypothesized that 
thee same patterns should emerge. 

Wee examined external validity by comparing the scores on the SA-
SIP300 and those on the SIP136 in an independent population. This 
communityy based cohort consisted of 185 stroke patients identified by their 
generall  practitioners.23 At six months poststroke all patients were 
followed-up,, and SIP 136 data were collected for 88 of the 99 surviving 
patients.. For these 88 patients, we compared the SA-SIP30 scores with the 
SIP1366 scores by calculating the percentage of explained score variance. 

ComparabilityComparability to Reference Data 
Linearr regression weights were calculated by which the original SIP136 
scoress can be estimated from the SA-SIP30 scores. A linear regression 
equationn was calculated for each subscale, for both dimensions and for the 
totall  score. For each equation the original SIP136 score was entered as the 
dependentt variable and the new SA-SIP30 score as the independent one. 

4.33 Results 

Patients s 
Thee mean age of the patients in our study sample was 69 years (SD, 12.6 
years);; 55% were male. In 36 of the 319 studied patients (11%) no CT scan 
hadd been performed. Of the remaining 283 patients, 52 (18%) had suffered 
ann infratentorial lesion and 231 (82%) a supratentorial lesion. Of all 231 
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patientss with a supratentorial lesion, 160 (69%) had suffered a cortical or 
subcorticall  infarction or hemorrhage and 71 (31%) a lacunar infarction. 

Developmentt  of the SA-SIP30: Eliminatio n of the Items 

StepStep L Excluding the Least Relevant Items 
Off  all 136 items, 46 items were removed because they applied to less than 
10%% of our patients (Table 1). The mean item weight of these 46 excluded 
itemss was 0.90, whereas the mean item weight of the remaining 90 items 
wass 0.68. 

Anotherr 42 items were excluded because 80% of the total subscale 
scoress could be explained by the remaining items in the regression model 
(Tablee 1). 

StepStep 2. Excluding the Least Relevant Subscales 
Thee aim of this step was to select the most relevant shortened subscales. 
Sincee the subscale Work comprised only one item ("I am not working at 
all")) after removing the least relevant items during the first step, and 
becausee the majority of our patients (77%) did not work at all before their 
strokess occurred, we decided to drop the subscale Work beforehand. 

AA forward linear regression analysis was performed with the 11 
remainingg shortened subscales as the independent variables and the total 
originall  SIP136 score as the dependent one. This analysis showed that 
whenn the first 8 subscales were entered, none of the 3 remaining subscales 
(Sleepp and Rest, Recreation and Pastimes, and Eating) could improve the 
modell  with more than 1%, and hence they were excluded (Table 2). 
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Tablee 2. The variance of the total original SIP136 score explained by the 
111 shortened subscales* 

Originall  no. of 

subscale e 

Bodyy care and movement 

Sociall  interaction 

Mobilit y y 

Communication n 

Emotionall  behavior 

Householdd management 

Alertnesss behavior 

Ambulation n 

Sleepp and rest 

Recreationn and pastimes 

Eating g 

item m 

23 3 

20 0 

10 0 

9 9 

9 9 

10 0 

10 0 

12 2 

7 7 

8 8 

9 9 

**  the subscale Work was removed beforehand and therefore not included in this l inear 
regressionn model; 47 items (48 minus 1 work item) remained for use in this analysis 

ff selection of the subscales was stopped at this point because adding the next subscale did not 
improvee the model with one 1% or more 

StepStep 3. Excluding Unreliable Items 
Finally,, in the third step, for each of the remaining shortened subscales 
Cronbach'ss a coefficients were calculated. These analyses showed that the 
reliabilityy of four shortened subscales could be improved by removing six 
items.. Removing three items from the subscale Social Interaction resulted 
inn an increase of Cronbach's a of 0.07. For each of the three other subscales 
onlyy one item was removed, which resulted in an increase of Cronbach's a 
off  0.01 (Mobility) , 0.03 (Ambulation) and 0.14 (Communication). 

Afterr excluding those six items, 8 subscales with 30 items remained. 
Thee elimination of items was stopped at this point (see Appendix for the 
contentss of the SA-SIP30). 

No.. of items after 

stepp 1 of the 

eliminationn strategy 

(n=47) ) 

5 5 

8 8 

4 4 

4 4 

4 4 

4 4 

3 3 

4 4 

4 4 

4 4 

3 3 

%% Variance 

explained d 

(cumulative) ) 

54.5 5 

75.6 6 

82.5 5 

86.3 3 

88.8 8 

90.4 4 

92.5 5 

93.5+ + 

94.4 4 

95.0 0 

95.5 5 
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Performancee of the SA-SIP30: homogeneity, validit y and 
comparabil it y y 

Homogeneity Homogeneity 
Cronbach'ss a was high for the total SA-SIP30 (0.85), the psychosocial 
dimensionn (0.78) and the physical dimension (0.82). On a subscale level the 
aa coefficients were sufficient with exception of the subscales Emotional 
behaviorr (0.57) and Ambulation (0.54) (Table 3). 

Tablee 3. Percentage of variance of the original SIP136 explained by the 
shortt  version (for  both study populations), (estimated) 
homogeneityy of both SIP versions 

Shortt subscale 
(no.. of items) 

Emotionall  behavior (4) 

Bodyy Care and movement (5) 

Household d 

managementt (4) 

Mobilit yy (3) 

Sociall  interaction (5) 

Ambulationn (3) 

Alertnesss behavior (3) 

Communicationn (3) 

Physicall  (11) 

Psychosociall  (15) 

Totall  (30) 
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0.577 (0.25) 

0.677 (0.29) 

0.677 (0.33) 

0.711 (0.47) 

0.633 (0.26) 

0.544 (0.31) 

0.711 (0.47) 

0.633 (0.35) 

0.822 (0.30) 
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0.85(0.16) ) 
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0.75 5 

0.90 0 

0.84 4 

0.89 9 

0.87 7 

0.82 2 

0.89 9 

0.84 4 

0.93 3 

0.92 2 

0.96 6 
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0.67(0.18) ) 

0.84(0.18) ) 

0.722 (0.20) 

0.755 (0.22) 

0.744 (0.14) 

0.63(0.13) ) 

0.844 (0.36) 

0.622 (0.20) 

0.900 (0.16) 

0.88(0.13) ) 

0.944 (0.10) 

rspearmaii-Brownn = kr / 1 + (k-l)r; with k = the factor by which the scale is to be increased; r = the 
originall  correlation. 
Analysiss of residuals did not show violations of necessary assumptions in multiple regression 
inn terms of linearity, equality of variance, independence of error, and normality. No significant 
outl ierss could be located. 
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Comparedd with the homogeneity of the original SIP136 (a = 0.94), the 
SA-SIP300 performed slightly worse. However, from Table 3 it can be seen 
thatt the theoretically estimated Spearman-Brown coefficients are higher 
thann the a-s found in the original SIP136. Comparison of the mean inter-
itemm correlations showed that these were rather low for the original 
SIP136,, but were substantially higher for the new SA-SIP30. 

Validity Validity 
Constructt validity of the SA-SIP30 was evaluated through a principal 
componentt analysis. A two-factor solution (eigenvalue > 3) showed that the 
factorss could be interpreted as a physical dimension on the one hand 
(includingg the subscales Body care and Movement, Ambulation, Household 
Management,, and Mobility) and a psychosocial dimension on the other 
handd (including the subscales Alertness Behavior, Communication, Social 
Interaction,, and Emotional Behavior). This supports the original 
dimensionn structure of the SIP 136, although the subscale Household 
Managementt does not belong to the physical dimension in the original 
SIP1366 version. Twenty percent of the SA-SIP30-explained score variance 
couldd be ascribed to the first factor, the physical dimension, and 11% to the 
secondd factor, the psychosocial dimension. 

Convergentt validity was first evaluated by comparing the scores of the 
neww SA-SIP30 with the original scores on the 136-item version. The SA-
SIP300 total score could explain 91% of the variation on the original SIP136 
totall  scores. Furthermore, 87% of the original physical dimension scores 
couldd be explained by the SA-SIP30, and 88% of the psychosocial 
dimensionn scores (Table 3). For the different subscales the percentages of 
explainedd variance ranged from 69% (Social Interaction) to 84% (Emotional 
Behavior).. The Spearman rank correlation coefficient between the SA-
SIP300 and the SIP136 total scores was 0.96 (P < 0.01). 

Second,, convergent validity was evaluated by means of a scatterplot, 
whichh illustrates the differences between the SIP136 and the SA-SIP30 
totall  scores (Figure). The higher the SIP136 score (i.e., worse functioning) 
thee larger the difference between the scores on the SIP136 and the SA-
SIP30. . 
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Figure.. The differences between the SA-SIP30 and the SIP136 
scoress plotted against the range of original SIP136 
scores.* * 
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**  The horizontal line through the ordinate of zero represents a perfect 
correspondencee between the SIP136 and SA-SIP30 score. 

Finally,, convergent validity was assessed by comparing the correlation 
patternss of both SIP versions with the Barthel Index and the Rankin Scale. 
Ass expected, the SIP versions correlated moderately with the disability 
scoree on the Barthel Index (0.50 for the SA-SIP30 and 0.60 for the SIP136) 
andd higher with the global functional health score on the Rankin scale 
(0.688 for the SA-SIP30 and 0.70 for the SIP136). 

Clinicall  validity of the SA-SIP30 was evaluated by comparing the 
meann percentage scores for patients with different types of stroke. Against 
ourr expectations, there were no statistically significant differences (P = 
0.67)) between patients with supratentorial strokes and patients with 
infratentoriall  strokes. Patients with lacunar infarcts reported better 
functionall  health than patients with cortical or subcortical lesions on the 
totall  SA-SIP30 (P < 0.01), its psychosocial dimension (P < 0.01), and all 
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subscaless with the exception of Emotional Behavior (P - 0.49) and MobkLity 
(PP = 0.07). 

Externall  validity was estimated by comparing the scores of the new 
SA-SIP300 with the original scores on the 136-item version for 88 palients 
fromm a different stroke study population. Within this cohort of patients, the 
SA-SIP300 total score could explain 89% of the variation on the original 
SIP1366 total scores, 84% of the original physical dimension, and 83% of the 
psychosociall  dimension scores (Table 3). In this study population, the 
Spearmann rank correlation coefficient between the SA-SIP30 and the 
SIP1366 total scores was .96 (P < .01). 

ComparabilityComparability with Reference Data 
Too allow estimations of the original SIP136 scores from the SA-SEP30 
scores,, linear regression equations and their constants were calculated for 
eachh subscale, for both dimensions as well as for the total score (Table &), 

Tablee 4. Regression weights (fi) to estimate SIP136 scores from the S A-
SIP300 scores 

subscalee regression weights (C) constant 

2.65 5 

4.96 6 

2.37 7 

4.68 8 

2.69 9 

11.43 3 

5.77 7 

8.27 7 

1.78 8 

3.16 6 

2.58' ' 

Forr example: a SA-SIP30 total score of 20 wil l lead to an estimated SIP136 score of 

14.588 [(SA-SIP30 score * 0.60) + 2.58]. 

Bodyy care and movement 

Sociall  interaction 

Mobilit y y 

Communication n 

Emotionall  behavior 

Householdd management 

Alertnesss behavior 

Ambulation n 

Physicall  dimension 

Psychosociall  dimension 

Total l 

0.52 2 

0.41 1 

0.44 4 

0.47 7 

0.59 9 

0.69 9 

0.74 4 

0.42 2 

0.52 2 

0.60 0 

0.60 0 
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4.44 Discussion 

Inn view of the need for a comprehensive and short QoL measure for use in 
strokee outcome research we constructed a short stroke-adapted SIP 
version.. With a three-step procedure, which was based on statistical 
relevancyy and homogeneity of the items and subscales, we reduced the 
originall  12 subscales and 136 items to 8 subscales with 30 items. The 
resultingg SA-SIP30 was tested for reliability and validity. 

Inn the past, short SIP versions have been developed for other specific 
patientt populations, for patients with low-back pain24, for patients with 
rheumatoidd arthritis,25 and for nursing home patients 26. Recently, a 
genericc SIP version consisting of 68 items was constructed.27 Each of these 
shortt SIP versions was achieved through a different procedure. Our 
methodss are comparable to the statistical procedures used to construct the 
SIPP for nursing home patients. 

Althoughh the first results from the generic SIP68 seem to be 
promisingg 2830 it has two important drawbacks for use in stroke research. 
First,, a scale consisting of 68 items is still quite lengthy, as regards both 
patientt burden and feasibility for large-scale clinical trials. Second, the 
originall  subscale structure of the SIP136 was not maintained in the SIP68, 
butt rather new subscales were constructed that contained various items 
fromm the original 12 ones. Besides the fact that this approach ignores the 
widespreadd familiarity of the SIP136 and its subscale structure, it also 
hamperss comparisons with reference data obtained with the original 
SIP136.. To overcome these problems, we have specifically chosen to 
preservee the original subscale structure of the SIP136 as much as possible. 
Althoughh we are aware that it is impossible to calculate the scores on the 
SIP1366 exactly on the basis of the SA-SIP30, the use of the calculated 
regressionn weights wil l at least give an impression on how stroke patients 
performm in comparison to other groups of patients as measured with the 
originall  136-item version. 

Thee homogeneity coefficients of the original SIP136 in this study are 
comparablee to those found in other studies.11 Although, the a-coefficients 
forr the SA-SIP30 were lower than for the SIP136, we judged the 
homogeneityy of the SA-SIP30 as good. First, Cronbach's a for the total 
scoree of the SA-SIP30 was sufficient, as well as for its dimensions. Second, 
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thee decrease of the a-coefficients appeared to be due solely to the reduction 
inn the number of items and not to a lesser degree of coherence between the 
remainingg items. This was depicted by both the high inter-item 
correlationss and the Spearman-Brown coefficients for the SA-SIP30. 

Thee validity of the SA-SIP30 was supported because the same two 
dimensionss (a physical and a psychosocial one) as in the original SIP136 
weree found, because the SA-SIP30 was meaningfully associated with other 
functionall  health measures as was the SIP136, and because only a 
relativelyy small amount of information was lost (the SA-SIP30 could 
explainn 91% of the variation in scores of the original SIP136). The loss of 
clinicall  information was most apparent in severely il l patients. In these 
patientss the agreement between the original SIP136 score and the SA-
SIP300 was less than in healthier patients. Moreover, as was indicated by 
thee high item weights, the removed skewed items described the most 
severee health states. This implies that the SA-SIP30 is less effective than 
thee SIP136 in the distinction of patients with seriously impeded health. 

Wee could not demonstrate a difference in SA-SIP30 scores between 
patientss with supratentorial lesions and patients with infratentorial 
lesions,, as was possible with the SIP136.22 This might be explained by 
differencess in patient populations between the two studies. In this study 
wee excluded the noncommunicative patients, mostly patients with 
supratentoriall  strokes, whereas in the study that demonstrated 
differences,, all patients were included. On the other hand, this may 
indicatee a reduced discriminative power of the SA-SIP30. In patients with 
supratentoriall  lesions, the SA-SIP30 could distinguish between patients 
withh lacunar lesions and patients with cortical or subcortical lesions, as 
couldd the SIP136. 

Wee have constructed the SA-SIP30 and evaluated its metric qualities 
usingg one and the same data set. This may have resulted in an 
overestimationn of the metric properties of the SA-SIP30. However, the 
resultss obtained from an independent cohort of stroke patients are 
promising.. Especially when considering that the studied patients were 
selectedd differently, as they were enrolled by general practitioners and not 
throughh hospitals as in our study. These findings support the 
generalizationn of our results. Still, further research on different stroke 
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populationss and different time intervals after stroke is required to 
ascertainn the reliability and validity of the new SA-SIP30. 

Apartt from being reliable and valid, the SA-SIP30 should also be 
responsivee when used in clinical trials. Responsiveness can be defined as 
thee ability of an instrument to detect clinically relevant health changes 
overr time within a patient. Studies on the responsiveness of the SIP136 are 
stilll  scarce, and the results are contradictory.3132 The inconsistencies may 
bee attributed to the lack of consensus regarding the most efficient 
responsivenesss statistics33 as well as the lack of consensus about the 
definitionn of a clinically relevant change.1131 Therefore, definite conclusions 
aree not yet possible. However, even in case the responsiveness of the 
SIP1366 turns out to be poor, this might be different for the SA-SIP30. In 
onee study in which the SIP136 was compared with a short 24-item SIP 
version,, the latter turned out to be more responsive. It was argued that 
thiss is an advantage of a shorter disease-specific instrument above a longer 
less-focusedd scale.34 At this moment we are collecting new data in order to 
studyy the responsiveness of the SIP136 and the SA-SIP30 in more detail. 

I tt should be noticed that our results are based on communicative 
patientss only. We decided to exclude the noncommunicative patients 
becausee of the many conceptual problems surrounding data which are 
derivedd through proxy respondents.3536 Nevertheless, we think that the 
SIP,, with its emphasis on observable behavior, is one of the most suitable 
QoLL instruments available for use in proxy respondents. 

Wee conclude that the SA-SIP30 is a feasible and clinimetrically sound 
measuree to assess quality of lif e after stroke. 
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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 

65 5 



CHAPTERR 5 

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 

•• Mobility 

•• 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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ABSTRACT T 

Backgroundd and purpose 
Inn a cohort of 760 consecutive stroke patients (23 hospitals in the 
Netherlands),, we studied prognosis in relation to stroke type and focused 
onn (a) short-term and long-term mortality, and (b) long-term functional 
health. . 

Methods s 
Basedd on clinical and CT data, we distinguished infratentorial strokes from 
supratentoriall  strokes (lacunar infarctions, (sub)cortical infarctions and 
intracerebrall  hemorrhages). 

Results s 
Cumulativee mortality for all stroke patients was 34% at 6 months, 51% at 
33 years, and 62% at 5 years. Short-term mortality could be explained by 
strokee type, whereas long-term mortality could not. Of all survivors, 55%» 
wass in poor functional health at 6 months, 49% at 3 years and 42% at 5 
years.. Long-term functional health outcomes were associated with stroke 
type. . 

Conclusion n 
Wee conclude that the impact of stroke type on mortality is limited to the 
firstt 6 months whereas the type of stroke influences the long-term 
functionall  health. 
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6.11 Introductio n 

Thee prognosis of stroke patients is generally expressed in terms of 
mortality.. The studies show a high mortality during the first weeks after 
thee onset of stroke and an increased risk of death until at least 5 years 
thereafter.11 Factors associated with a higher mortality are older age, 
severee stroke and concomitant cardiovascular diseases.18 Mortality also 
differss between the various pathophysiological stroke types. Patients with 
ann intracerebral hemorrhage are more likely to die within the first weeks 
thann those with a cerebral infarction, whereas patients with a lacunar 
infarctionn are less likely to die than patients with (sub)cortical 
infarctions.137'88 Yet, only a few large studies specifically focus on the 
relationshipp between stroke type and long-term survival. 

Strokee not only reduces the lif e expectancy, but has also a major 
impactt on the patients' functional health. The majority of the prognostic 
studiess on functional outcomes focus on basic daily activities and were 
oftenn performed in rehabilitation centers.9 12 Consequently, the results of 
thesee studies are not representative for the total stroke population.1314 

Moreover,, data on the relationship between stroke type and long-term 
functionall  health outcomes are rare. 

Thee objective of this study was to analyze the impact of stroke type on 
(a)) the mortality within the first 6 months, and between 6 months and 5 
years,, and (b) functional health status 5 years after stroke. 

6.22 Patients and methods 

HospitalHospital data 
Thee study group comprised 760 patients consecutively admitted for stroke 
(withinn 1 week after onset) to 23 Dutch hospitals, which were randomly 
selectedd from an urban (n=17) and a rural (n=6) region after stratification 
forr hospital size. Patients were considered to have had a stroke if there was 
aa focal neurological deficit of sudden onset that lasted at least 24 hours 
withh no known alternative to a vascular cause. Included were first and 
recurrentt strokes. Excluded were patients with a transient ischaemic 
attackk (symptoms < 24 hours) or a subarachnoid hemorrhage. 
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Afterr hospital discharge, trained research assistants evaluated the 
patients'' medical and nursing records for stroke type, stroke severity, age, 
sex,, previous strokes, and cardiovascular and non-cardiovascular co-
morbidd diseases. 

Strokee type was determined by Computed Tomography (CT) (available 
forr 681 patients; 90%) and by clinical features.1516 We used the evaluations 
off  local radiologists to interpret the CT scans. Furthermore, all CT data 
weree checked by a neurologist (M.L.). We distinguished infratentorial 
strokess from supratentorial strokes. The latter were subdivided into 
lacunarr infarctions, (sub)cortical infarctions and intracerebral 
hemorrhages.. Stroke severity upon admission was defined by the Glasgow 
Comaa Scale.17 A patient was considered to have suffered a severe stroke if 
thee score on the Eyes or Motor component was less than maximal. Because 
off  possible aphasia, we did not use the Verbal component of the 
instrument.. Cardiovascular co-morbid diseases were present if one or more 
off  the following diseases were noted on the patients' charts: cardiac disease 
(atriall  fibrillation, heart failure or myocardial infarction); hypertension 
(definedd as 2 recordings of diastolic blood pressure > 100 mmHg within the 
firstt 24 hours after hospital admission or previously diagnosed); peripheral 
vascularr disease and diabetes mellitus. Non-cardiovascular co-morbidity 
wass defined as: musculoskeletal diseases, chronic obstructive pulmonary 
diseasee and mental decline. Hospital data was collected between June 1991 
andd August 1992. The study was approved by the medical ethical 
committeess of the participating hospitals. All patients or their proxies gave 
informedd consent. 

Follow-upFollow-up data 
Al ll  patients were contacted for a structured face-to-face interview 6 
months,, 3 years, and 5 years after stroke. In all, seven patients were lost to 
follow-up.. In case of death, the date was retrieved via a family member, the 
GPP or a Registry Office. Of all 502 six months survivors, 17 declined to 
participatee in the follow-up interview. At three years, 9% of the surviving 
patientss declined to participate (34/372), and at 5 years 11% declined 
(32/289).. Data about the functional health of the survivors were collected 
withh the Rankin Scale, ranging from 0 (no symptoms) to 5 (totally 
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dependent).188 19 Patients with a Rankin score of 3, 4 or 5 (not able to live a 
fullyy independent life) were considered to have a poor functional health. 

StatisticalStatistical analyses 
Survivall  curves for all patients and for the different stroke types were 
estimatedd by the Kaplan-Meier method. Survival was compared with an 
age-matchedd cohort from the Dutch population, using the Dutch death 
probabilitiess over the period 1990 to 1994 (data: Statistics Netherlands, 
Thee Hague).20 We analyzed the association between stroke type and time to 
deathh with the Cox proportional-hazards model; patients without CT data 
weree excluded. Because of the shapes of the survival curves, the impact of 
strokee type on mortality was analyzed separately for two periods. Short-
termm mortality (up to 6 months) was analyzed in the first model and long-
termm mortality (6 months to 5 years) in the second. First, an unadjusted 
analysiss (only stroke type) was performed, then we added age, sex, 
previouss strokes and (cardiovascular and non-cardiovascular) co-morbidity 
too the Cox model. Finally, in the full model we included stroke severity. In 
alll  models, ties were handled according to the Efron's method.21 Relative 
riskss (RR) were calculated with their 95% confidence intervals (CI). 
Similarly,, the association between stroke type and long-term poor 
functionall  health in the 5-years survivors was analyzed with logistic 
regression.. First, we performed an unadjusted analysis (only stroke type), 
thenn a logistic model adjusting for age, sex, previous strokes and co-
morbidities,, and finally the full model which included stroke severity. 
Effectt sizes were expressed in odds ratios (OR) with their 95% confidence 
intervalss (CI). After adjusting for stroke types, we also assessed the 
impactt of the other prognostic factors (age, sex, previous stroke, co-
morbidities,, stroke severity) on long-term mortality (6 months-5 years) and 
long-termm functional health (5-years survivors). For these analyses, we also 
usedd Cox proportional-hazards and logistic regression. 

6.33 Results 

Thee mean (SD) age of the 760 patients was 73.0 years. (11.8), and 48% was 
femalee (Table 1). 
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Tablee 1. Characteristics of 760 hospitalized stroke patients according 
too type of stroke 
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**  presence or history of: cardiac disease (atrial fibrillation, heart failure or myocardial infarction), 
hypertension,, peripheral vascular disease, or diabetes mellitus; t presence or history of: 
musculoskeletall  disease, chronic obstructive pulmonary disease, or mental decline; % defined as a 
lesss than maximal score on the Eyes or Motor component of the Glasgow Coma Scale 

CTT data were not available of 79 patients, foremost because of death 
shortlyy after admission. Eighty-nine of the 681 patients suffered an 
infratentoriall  stroke and 592 a supratentorial stroke (lacunar infarction 
107,, (sub)cortical infarction 373, intracerebral hemorrhage 112). 

StrokeStroke type and mortality 
Thee cumulative mortality was 34% (258/760) at 6 months, 51% (388/760) at 
33 years, and 62% (471/760) at 5 years. The mortality during the first six 
monthss was 11 times higher than that of the general Dutch population of 
thee same age and sex. After the first 6 months and up to 5 years, the 
mortalityy was about twice as high (Figure 1). 
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Figuree 1 Five-year survival after stroke (n = 760, 366 women and 394 
men),, and five-year survival for an age-matched cohort from 
thee Dutch population. 
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Mortalityy markedly differed for the various stroke types (Figure 2). 

Figuree 2 Five-year survival after stroke in relation to stroke type: 
lacunarr infarction, infratentorial stroke, (sub)cortical 
infarctionn and intracerebral hemorrhage. 
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Thee differences in mortality according to stroke type were most 
prominentt during the first 6 months after stroke (Figure 2). During this 
period,, 8% of the patients with a lacunar infarction died (reference group), 
28%% of the patients with an infratentorial infarction (unadjusted RR = 4.1; 
95%% CI 1.9-8.7), 33% of the patients with a (sub)cortical infarction 
(unadjustedd RR = 4.6; 95% CI 2.3-9.0), and 46% of the patients with an 
intracerebrall  hemorrhage (unadjusted RR = 7.8; 95% CI 3.8-15.9) (Table 2). 
Afterr adjusting for age, sex, previous strokes and co-morbidity, the 
mortalityy differences between stroke types hardly changed. When we 
addedd the stroke severity to the model, the differences in short-term 
mortalityy between various stroke types became smaller (Table 2). 

Tablee 2. Association between stroke type and short-term mortality 
(onsett to 6 months) for 681 patients with CT data; and 
betweenn stroke type and long-term mortality (6 months to 5 
years)) for 465 patients with CT data who survived the first 6 
months* * 

Unadjusted d 

Adjustedd for 

Age,, sex, previous Age, sex, previous 

strokes,, strokes, co-morbidity, 

andd co-morbidity and stroke severity 

Short- ter mm mortal i t y 

Typee of stroke 

Lacunarr infarction 

Infratentoriall  stroke 

(sub)Corticall  infarction 

Hemorrhage e 

Long-ter mm mortal i t y 

Typee of stroke 

Lacunarr infarction 

Infratentoriall  stroke 

(sub)Corticall  infarction 

Hemorrhage e 

1.00 (reference) 

4.11 (1.9- 8.7) 

4.6(2.3-9.0) ) 

7.8(3.8-15.9) ) 

1.00 (reference) 

1.0(0.6-1.7) ) 

1.6(1.1-2.3) ) 

1.5(0.9-2.5) ) 

1.00 (reference) 

4.0(1.9-8.7) ) 

4.0(2.0-- 7.8) 

7.0(3.4-14.2) ) 

1.00 (reference) 

0.9(0.5-1.5) ) 

1.2(0.8-1.9) ) 

1.2(0.7-2.0) ) 

1.00 (reference) 

3.11 (1.4-6.6) 

2.7(1.4-5.5) ) 

3.33 (1.6-7.0) 

1.00 (reference) 

0.9(0.5-1.5) ) 

1.2(0.8-1.8) ) 

1.11 (0.6-1.8) 

**  Relative Risk (RR) and 95% Confidence Interval (CI) 
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Thee 6 months survivors showed only a moderate association between 
strokee type and mortality up to 5 years in the unadjusted analyses. 
Patientss with (sub)cortical infarctions (RR = 1.6; 95% CI 1.1-2.3) were more 
likelyy to die than those with lacunar infarctions (reference group). After 
adjustingg for the other prognostic factors (age, sex, previous stroke, co-
morbidity,, and stroke severity), we found no significant independent 
impactt of stroke types on the long-term mortality (Table 2). 

StrokeStroke type and long-term functional health 
Sixx months after stroke 55% (277/502) of the survivors had a poor 
functionall  health. After 3 and 5 years respectively 49% (184/372) and 42% 
(122/289)) of the survivors reported poor functional health. Of the patients 
whoo survived up to five years, those with (sub)cortical infarctions 
(unadjustedd OR = 3.2; 95% CI 1.7- 6.3) and intracerebral hemorrhages 
(unadjustedd OR = 2.4 95% CI 1.0-5.8) had a higher risk of long-term poor 
functionall  health than patients with lacunar infarctions (Table 3). These 
oddss ratios remained unchanged after adjusting for age, sex, previous 
strokee and co-morbidities. After adding stroke severity (full model), the OR 
off  patients with hemorrhages decreased to a statistically non-significant 
ORR of 2.1 (95% CI 0.7- 6.3) (Table 3). 

Tablee 3. Association between stroke type and long-term (5 years) poor 
functionall  health for  235 patients with CT data who survived 
upp to 5 years* 

Typee of stroke 

Lacunarr infarction 

Infratentoriall  stroke 

(sub)) Cortical infarction 

Hemorrhage e 

Unadjusted d 

1.00 (reference) 

0.8(0.3-1.9) ) 

3.22 (1.7-6.3) 

2.4(1.0-5.8) ) 

Adjustedd for 

Age,, sex, previous 

strokes,, and 

co-morbidity y 

1.00 (reference) 

0.66 (0.2-1.6) 

3.77 (1.8-7.8) 

2.9(1.0-8.1) ) 

Age,, sex, previous 

strokes,, co-morbidity, 

andd stroke severity 

1.00 (reference) 

0.5(0.2-1.4) ) 

3.4(1.6-7.4) ) 

2.11 (0.7-6.3) 

**  Odds ratio (OR) and 95% confidence Interval (CI) 
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ImpactImpact of other prognostic factors on mortality and functional health 
Thee impact of the other prognostic factors on the long-term mortality and 
functionall  health of the patients, after adjusting for stroke types, is 
summarizedd in Table 4. 

Femalee stroke patients were less likely to die than men (adjusted RR 
== 0.8; 95% CI 0.6-1.0), but more female survivors were in a poor functional 
healthh (adjusted OR = 1.8; 95% CI 1.0-3.5). Older age, previous stroke and 
co-morbiditiess had about the same impact on mortality and poor functional 
health.. Stroke severity was the main prognostic factor for a poor functional 
outcomee (adjusted OR = 7.0; 95% CI 1.7-28.8). 

Tablee 4. For stroke type adjusted predictors of long-term mortality (6 
monthss survivors) and long-term poor functional health (5-
yearss survivors). 

Mortalityy Poor functional health 

RRR (95% CI*) OR (95% CI|) 

n=4655 n=235 

Agee per 10 year increment 2.1 (1.7-2.4) 2.1 (1.6-2.9) 

Femaless 0.8(0.6-1.0) 1.8(1.0-3.5) 

Previouss strokes 1.4(1.0-2.0) 2.3(0.9-6.4) 

Cardiovascularr co-morbidity 1.1(0.8-1.5) 1.2(0.6-2.4) 

Non-cardiovascularr co-morbidity 1.5(1.1-1.9) 2.0(1.0-3.9) 

Strokee severity 1.6(1.1-2.5) 7.0(1.7-28.8) 

**  Relative Risk and 95% Confidence Interval (Cox proportional-hazards model) 
tt Odds Ratio and 95% Confidence Interval (logistic regression model) 

6.44 Discussion 

Withh our Dutch multicentre study of 760 hospitalized patients, we could 
confirmm the overall poor prognosis after stroke. After 5 years, 62% of the 
cohortt had died, whereas 42%o of the survivors was in a poor functional 
health. . 

StrokeStroke type and mortality 
AA marked contrast in mortality was observed between patients with 
differentt stroke types in the first 6 months. Patients with lacunar 
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infarctionn had the lowest risk to die, 92% of them were still alive at 6 
months.. We found the highest mortality in patients with hemorrhage; 
aboutt 55% was alive at 6 months. About 70% of patients with infratentorial 
infarctionn and (sub)cortical infarction was alive at 6 months. Our 6 months 
mortalityy for patients with a lacunar infarction was comparable to that 
foundd by Bamford and collegues,16 but was somewhat higher than 
describedd by the research group of Salgado (mortality after 1 year: 5%).22 

Salgado,, however, also included patients treated on an outpatient basis. 
Thesee patients are likely to be healthier. Our high mortality for patients 
withh an intracerebral hemorrhage compare well with those reported by 
others.2-23-24 4 

Ourr results indicate that differences in short-term mortality were 
primarilyy explained by the combination of stroke type and stroke severity. 
However,, in the patients who survived the first 6 months, we could not 
demonstratee an independent impact of stroke type on the mortality up to 5 
years.. Older age, male gender, previous stroke, the presence of pre-existent 
conditionss and the severity of stroke largely explained the long-term 
survival. . 

StrokeStroke type and poor functional health 
AA different picture emerged from the analysis of functional health. We 
foundd an independent association between stroke type and poor functional 
healthh status at 5 years. Especially, patients with (sub)cortical infarction 
and,, to a lesser extent, patients with hemorrhages were more likely to be 
inn a poor functional health than those with lacunar infarction. Cognitive 
disturbancess in stroke types which involve the cortical regions, appear to 
bee the most likely explanation for this finding. Although the mortality 
afterr intracerebral hemorrhage is high, the health of the survivors is not 
worsee than for patients who survive a large (sub)cortical infarction. In an 
earlierr study, we demonstrated this for the functional outcomes up to 6 
months25,, in the present study we observed this effect up to 5 years. 

Furthermore,, a poor functional health was significantly associated 
withh older age, non-cardiovascular co-morbidity, and stroke severity. The 
impactt of these factors on the functional health of the patients was more or 
lesss similar to the impact on the mortality. An interesting finding was the 
differencee between male and female stroke patients. In our cohort, women 
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hadd a lower mortality than men. However, women were more likely to be in 
aa poor functional health. This might suggest that more men with an 
initiall yy poor functional health status died, leading to a group of male 
patientss in a relatively good health. Another explanation may be related to 
ourr definition of functional health in terms of the ability to live 
independently.. This means that household activities play a dominant role. 
Inn this older cohort, women may encounter these problems more often. 

MethodologicalMethodological considerations 
Thee first issue to be considered is selection bias. Are our results 
representativee for the whole population of stroke patients? About 20-35% 
off  all stroke patients in the Netherlands is not admitted to a hospital20 27, 
thesee either concern patients with a very poor prognosis or with a rapidly 
reversiblee stroke. However, the mortality we found was remarkably similar 
too other community-based studies. Moreover, compared to the general 
population,, the excess mortality risk1"3-7-8 we found in our stroke population 
wass also in agreement with other studies.162829 These findings suggest a 
limitedd selection bias in our study. 

Inn our analyses on stroke type and long-term functional health we 
studiedd all patients who survived the first 6-months, including those who 
weree already functionally impaired. Repeated analysis with only the 
healthyy 6 months survivors (n = 121; data available upon request) 
demonstratedd that the association between the type of stroke and the long-
termm functional health was even more pronounced. Although the results 
weree not statistically significant (small number of patients studied), they 
supportt our conclusion that the type of stroke influences the long-term 
healthh outcomes. 

Wee achieved a high rate of CT scanning, 90% of our stroke patients. 
Thee most common reason for the absence of a CT scan in our study was 
thatt patients died shortly after hospital admission. It is likely that the 
majorityy of these patients had a large infarction or a hemorrhage. This 
meanss that the prognosis for patients with a large infarction or 
hemorrhagee is probably even worse than demonstrated in our stroke type 
analysis. . 

Variouss authors used different ways to classify stroke subtypes. Some 
basedd their classification on the presumed causal mechanisms of 
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stroke.378" 300 As mentioned by Bamford and colleagues, a d isadvantage of 

thiss approach is that i t needs a detailed investigation that is not always 

feasible.. Fur thermore, even after a detailed investigation, the causal 

mechanismm remains obscure in as many as 40% of the infarcts.15 Therefore, 

wee largely defined our stroke subtyping according to the Oxfordshire 

Communityy Stroke Project criteria.15 

I nn conclusion, we found that the impact of stroke type on mortal i ty is 

l imitedd to the first 6 months after stroke, whereas the type of stroke 

influencess the long-term functional heal th of the pat ients. 

6.55 References 

11 Dennis MS, Burn JPS, Sandercock PAG, Bamford JM, Wade DT, Warlow CP: Long-

termm survival after first-ever stroke: the Oxfordshire Community Project. Stroke 

1993;24:796-800. . 

22 Kojima S, Omura T, Wakamatsu, Kishi M, Yamazaki T, Iida M, Komachi Y: Prognosis 

andd disability of stroke patients after 5 years in Akita, Japan. Stroke 1990;21:72-77. 

33 Anderson CS, Jamrozik KD, Broadhurst RJ, Stew art-Wynne EG: Predicting survival 

forr 1 year among different subtypes of stroke. Results from the Perth Community 

Strokee Study. Stroke 1994;25:1935-1944. 

11 Lai SM, Alter M, Friday G, Sobel E: Prognosis for survival after an initial stroke. 

Strokee 1996;26:2011-2015. 

r>> Viitanen M, Eriksson S, Asplund K, Wester PO, Winblad B: Determinants of long-

termm mortality after stroke. Acta Med Scand 1987;221:349-356. 

66 Von Arbin M, Britton M, de Faire U: Mortality and recurrences during eight years 

followingg stroke. J Intern Med 1992;231:43-48. 

77 Sacco RL, Wolf PA, Kannel WB, McNamara PM: Survival and recurrence following 

stroke:: The Framingham study. Stroke 1982;13:290-296. 

88 Shmidt EV, Smirnov VE, Ryabova VS: Results of the seven-year prospective study on 

strokee patients. Stroke 1988:19:942-949. 

99 Kotil a M, Waltimo O, Niemi ML, Laaksonen R, Lempinen M: The profile of recovery 

fromm stroke and factors influencing outcome. Stroke 1984;15:1039-1044. 

100 Weg FB van de, Kuik DJ, Lankhorst GJ: Value of risk factors for predicting functional 

recoveryy from stroke. J Rehab Sci 1996;9:72-76. 

89 9 



CHAPTERR 6 

111 Jongbloed L: Prediction of function after stroke: a critical review. Stroke 1986;17:765-

776. . 

122 Heinemann AW, Roth EJ, Cichowski K, Betts H: Multivariate analysis of 

improvementt and outcome following stroke rehabilitation. Arch Neurol 1987;44:1167-

1172. . 
133 Jongbloed L: Problems of methodological heterogeneity in studies predicting disability 

afterr stroke. Stroke 1990,21(11 suppl):32S-34S. 

144 Kwakkel G, Wagenaar RC, Kollen BJ, Lankhorst GJ: Predicting disability in stroke-A 

criticall  review of the literature. Age and Ageing 1996;25:479-489. 

155 Bamford J, Sandercock P, Dennis M, Burn J, Warlow C: Classification and natural 

historyy of clinically identifiable subtypes of cerebral infarction. Lancet 1991;337:1521-

1526. . 

lf ii Bamford J, Sandercock P, Jones L, Warlow C: The natural history of lacunar 

infarction:: the Oxford Community Stroke Project. Stroke 1987;18:545-551. 

177 Teasdale G, Jenett B: Assessment of coma and impaired consciousness. Lancet 

1974;2:81. . 

188 Van Swieten JC, Koudstaal PJ, Visser MC, Schouten HJA, van Gijn J: Interobserver 

agreementt for the assessment of handicap in stroke patients. Stroke 1988;19:604-607. 

199 De Haan R, Limburg M, Bossuyt P, Van der Meulen J, Aaronson N: The clinical 

meaningg of Rankin 'handicap' grades. Stroke 1995;26:2027-2030. 

200 Ederer F, Axtell LM, Cuther SJ: The relative survival rate: a statistical methodology. 

Nationall  Cancer Institute Monographs 1961;6:101-121. 

211 Efron B: The efficiency of Cox's likelihood function for censored data. J Am Stat Assoc 

1977;72:557-565. . 

222 Salgado AV. Ferro JM. Gouveia-Oliveira A: Long-term prognosis of first-ever lacunar 

strokes.. A hospital-based study. Stroke 1996;27:661-666. 

233 Bamford J, Sandercock P, Dennis M, Burn J, Warlow C: A prospective study of acute 

cerebrovascularr disease in the community: The Oxfordshire Community Stroke 

Projectt 1981-1986. J Neurol Neurosurg Psychiatry 1990;53:16-22. 

244 Daverat P, Castel JP, Dartigues JF, Orgogozo JM: Death and functional outcome 

afterr spontaneous intracerebral hemorrhage. Strokel991;22:l-6. 

255 De Haan R, Limburg M, van der Meulen J, Jacobs H, Aaronson N: Quality of lif e after 

stroke:: impact of stroke type and lesion location. Stroke 1995;26:402-408. 

90 0 



STROKEE TYPE, SURVIVAL AND FUNCTIONAL HEALTH 

266 Boiten J, Lodder J: Prognostic for survival, handicap and recurrence of stroke in 

lacunarr and superficial infarction. Cerebrovasc Dis 1993;3:221-226. 

277 Limburg M, van der Meer K, Van Crevel H: Moet een patient met een beroerte 

wordenn opgenomen? [Should a patient with a stroke be admitted?] Ned Tijdschr 

Geneeskd.. 1992;136:415-420. 

288 Bonita R, Solomon N, Broad JB: Prevalence of stroke and stroke-related disability. 

Strokee 1997;28:1898-1902. 

299 Loor HI, Groenier KH, Limburg M, Schuling J, Meyboom-de Jong B: Risks and causes 

off  death in a community-based stroke population: 1 month and 3 years after stroke. 

Neuroepidemiologyy 1999;18:75-84. 

500 Westling B, Norrving B, Thorngren M: Survival following stroke. A prospective 

population-basedd study of 438 hospitalized cases with prediction according to subtype, 

severityy and age. Acta Neurol Scand 1990;81:457-463. 

91 1 





7 7 

GENERALL DISCUSSION 





GENERALL DISCUSSION 

Subjectt of this thesis is the quality of hospital care and the long-term 
healthh outcomes of patients who suffered a stroke. The study included a 
cohortt of 760 consecutive stroke patients admitted to 23 randomly selected 
hospitalss in the Netherlands. Data were abstracted from the medical and 
thee nursing records, and all surviving patients were interviewed after 6 
months,, 3 years and 5 years. The data collection took place between June 
19911 and December 1996. 

7.11 Qualit y of hospital care 

Wee introduced an instrument to measure the quality of several important 
aspectss of medical hospital care for stroke patients (Chapter 2). The 
criteriaa included in this 'criteria map' were in part evidence-based, whereas 
partt was based on expert opinions. The criteria were presented as 'optimal 
caree trajectories', depending on the patient's clinical profile. The criteria 
mapp proved to be a reliable tool for an explicit case-by-case review of the 
qualityy of care. The instrument can be used to identify all patients who 
mayy have received suboptimal care. 

I tt is well known that the major advantage of measuring the quality of 
thee process of care, is an easy interpretation of the findings. In case 
randomizedd trials demonstrate that an intervention is effective, measuring 
thee process of care wil l reveal the extent to which clinical practice has 
takenn these research findings into account. From this point of view, high 
qualityy of care is care that is consistent with the outcomes of clinical 
trials.1 1 

Inn every day clinical practice, however, there may be several reasons 
whyy care is not consistent with the research evidence. First of all, the 
resultss of clinical trials are not always applicable to daily clinical practice.2 

Thee condition of the patients after treatment is not only determined by the 
caree they have received, but is also determined by disease and by personal 
characteristicss (i.e. case-mix). Therefore, clinical trials often include 
homogeneouss samples of patients. However, in everyday clinical practice 
thee patients are often older, are more seriously ill , or suffer from more 
comorbidd diseases than patients in clinical trials.3 

AA related reason for inconsistencies between clinical practice and 
researchh evidence is that the results of trials, which are based on groups of 
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patients,, are difficult to interpret for individual patients. Even in case the 
evidencee is convincing for a heterogeneous sample of patients, this does not 
necessarilyy mean that the benefit for each individual patient equals the 
overalll  trial results.2-4 6 Actually, some patients may be harmed even when 
thee mean overall trial result is positive. 

Anotherr reason for not treating patients according to research 
evidencee is that patients can favor another treatment.5 For example, they 
mightt prefer a higher risk on a poor outcome to lower the burden of 
treatment.. For example, it has been demonstrated that 16% of all stroke 
patientss with atrial fibrillation rated the utilit y of warfarin therapy so low 
thatt their quality-adjusted lif e expectancy would be greater with aspirin.7 

Manyy aspects of medical care evidence are incomplete or 
contradictory.. In these cases, criteria for optimal care are usually derived 
fromm consensus meetings with experts. However, since even experts can be 
poolingg ignorance as much as distilling wisdom, other clinicians may 
disagreee with these consensus-based criteria.8 

Wee encountered both the problem of applying group results to 
individuall  patients and of a lack of evidence when designing the individual 
caree trajectories in the 'criteria map', and in interpreting the results. It 
wass impossible to define conclusive cutoff values, below or above which a 
diagnosticc or therapeutic procedure was indicated. Furthermore, the 
participatingg neurologists argued that deviations from the optimal care 
trajectoryy happened because they expected littl e benefit for these 
particularr patients because of high age, or severe illness. It was argued 
(Chapter(Chapter 2), that there are two possible solutions to this problem. One is to 
applyy the criteria only to the 'ideal' patients, this means the patients most 
likelyy to benefit from the treatment. However, in this approach quality is 
evaluatedd for a selected sub-sample of patients. The other approach, the 
onee we preferred, is to include all 'potential' patients, i.e. those patients 
whoo might benefit from treatment. This means that we identified all 
patientss who may have received suboptimal care. 

Inn the early stage of our study, new research evidence became 
availablee with regard to the performance of carotid endarterectomy.910 In 
ourr criteria map, performance of ultrasonography was prescribed in all 
patientss with a carotid territory infarction. Only patients with either a 
veryy poor prognosis upon admission, or patients who died during the 
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admission,, were excluded from this criterion. However, due to the new 
evidence,, present guidelines indicate that carotid endarterectomy should 
onlyy be performed in patients with non-disabling strokes.11 Interestingly, 
wee could not demonstrate any systematic differences in the number of 
patientss undergoing ultrasonography between hospitals that were included 
before,, and hospitals that were included after publication of the new 
evidence.12 2 

Ourr study showed that a substantial number of stroke patients might 
havee been deprived from diagnostic procedures or potentially beneficial 
treatmentss (other than the performance of ultrasonography): a diagnostic 
CTT scan, reversal of anticoagulant treatment, treatment of hypertension, 
andd antiplatelet treatment. Although possible suboptimal care concerned 
mostlyy the oldest and most seriously il l patients, we also demonstrated 
thatt a substantial part of the youngest and the least disabled patients 
receivedd possible suboptimal care. Based on these results we conclude that 
caree for stroke patients in the Netherlands can be improved. 

Anotherr aspect of our study on hospital care for stroke patients 
concernedd the length of stay and discharge delays (Chapter 3). We 
demonstratedd that, according to treating physicians, about 50% of the 
meann length of hospital stay (28 days) was essential for diagnostic or 
therapeuticc procedures. About 10% of the mean length of hospital stay 
concernedd essential medical or nursing procedures which could have been 
performedd outside the hospital, provided that care for stroke patients is 
organizedd differently. The remaining days, about 40% of the mean length 
off  hospital stay, were superfluous from a medical point of view. Usually, 
thesee days were spent waiting for transfer to a nursing home. This practice 
preventedd that patients received adequate rehabilitation care, which is 
usuallyy insufficient in acute care settings in the Netherlands. The 
dischargee delays were not only due to lack of long-term care facilities, but 
alsoo due to inefficient hospital discharge procedures. These data suggested 
thatt the length of hospital stay can be reduced without compromising the 
qualityy of care. 

Sincee the end our study, the mid-nineties, major changes have 
occurredd in Dutch stroke care: implementation of stroke units and stroke 
services.. A stroke unit might be defined as a ward or a team exclusively for 
thee management of stroke (dedicated stroke unit).13 It may be best 
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characterizedd as coordinated multidisciplinary care by specialized medical 
andd nursing personnel. A stroke service can be defined as a structural 
arrangementt between various disciplines and institutions involved in the 
caree for stroke patients. The participating institutions are collectively 
responsiblee for the transfers between the care facilities and for the quality 
off  care as a whole. Usually, a stroke service includes a stroke unit. The 
mostt recent systematic review of randomized trials, which compared 
organizedd inpatient stroke care on a stroke unit with contemporary 
conventionall  care, showed a long-term reduction of deaths and combined 
poorr outcomes: death or dependency, and death or institutionalization. 
Also,, the length of stay in hospital or institution reduced considerably. 
Moreover,, the results did not depend on patients' age, sex, or stroke 
severity.144 Since the specific organization of a stroke unit depends on local 
circumstancess there is a considerable heterogeneity between different 
strokee units. As yet, however, no single factor or small group of factors has 
beenn identified as being responsible for the favorable effects.15 Recently, all 
evidencee with concern to the cost-effectiveness of treatment and secondary 
preventionn in stroke were reviewed. This review showed that establishing 
aa stroke service and a multidisciplinary team that delivers organized care 
shouldd have highest priority in stroke care.16 

Currently,, stroke services and stroke units are set up in various 
regionss of the Netherlands. This type of care organization, which stresses 
caree protocols and explicit criteria for admission and transfers of patients, 
iss recommended in the most recent Dutch guidelines for stroke.11 As we 
arguedd (Chapter 3), the introduction of this policy in the Netherlands wil l 
probablyy lead to a substantial reduction in hospital days, whereas the 
qualityy of care wil l improve. 

7.22 Health outcomes 

Sincee many patients die after a stroke, patient outcomes should always be 
expressedd in terms of mortality. The assessment of outcomes should 
generallyy be complemented with data on functional health of the surviving 
patients.. These functional health outcomes may be hierarchically described 
accordingg to the ICIDH classification17 or the Quality of Life (QoL) concept. 
Inn the ICIDH classification, an impairment is defined as a loss or 
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abnormalityy of a structure or function at organ level and is therefore a 
directt manifestation of the disease. A disability reflects the consequence of 
thee impairment on a personal level. A handicap is a disadvantage for a 
givenn individual, resulting from an impairment or disability, that limit s or 
preventss the fulfillment of a role that is normal for that individual. The 
Worldd Health Organization is currently developing a new version of the 
ICIDHH classification, the ICIDH-2.18 In this new classification scheme, 
healthh is viewed more positively and more attention is directed at 
environmentall  factors as possible determinants of functioning. Another 
conceptt frequently used to describe health outcomes is Quality of Lif e 
(QoL).. Although, no formal definition exists, there is a consensus that QoL 
shouldd encompass physical, psychological and social aspects of health.1920 

Moreover,, QoL is usually considered as a personal and subjective 
evaluationn of a patient's health status. 

Inn general, higher levels of functioning are the most meaningful to the 
patientss themselves. Nevertheless, a recent review on stroke outcome 
measuress in acute stroke care showed that death and impairments are still 
thee most commonly used outcome measures. Disability is measured in less 
thann 50% of the trials and handicap or QoL are very rarely assessed.21 One 
off  the reasons that QoL is seldomly assessed in stroke trials may be the 
lackk of a comprehensive, yet feasible instrument, reason why we developed 
suchh an instrument (Chapter 4). 

Thee Sickness Impact Profile (SIP) is a reliable and valid generic 
instrumentt to assess quality of life.2224 In stroke research, the SIP is 
especiallyy useful because it emphasizes observable behavior instead of 
subjectivee health perceptions. This means that SIP data can be collected 
throughh proxy respondents if patients are not able to communicate due to 
languagee or cognitive problems.25 A major disadvantage of the SIP is its 
length,, in stroke populations it usually takes 30 minutes or more to 
completee the 136 items. In view of the need of a comprehensive, shorter 
QoLL measure, we developed a short stroke adapted SIP. We described the 
proceduree used to reduce the original SIP (12 subscales and 136 items), to 
88 subscales with 30 items for the new Stroke Adapted SIP-30 item version 
(SA-SIP30).. This large reduction of items proved to have a relatively small 
losss of clinical information, which was most obvious in patients with a 
seriouslyy impeded health. Furthermore, the reliability and the validity of 
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thee SA-SIP30 were comparable to those of the original SIP 136 item-
version. . 

Althoughh originally presented as a measure of 'functional health', 
manyy authors consider the SIP as a measure of 'health-related QoL'. For 
example,, QoL reviews usually include the SIP next to other QoL 
instrumentss such as the Nottingham Health Profile or the SF36.26 28 At the 
samee time, although there is no formal definition, QoL is regarded 
commonlyy as a subjective evaluation of the health status. The 
incorporationn of patients' values and preferences reportedly distinguishes 
QoLL from all other measures of health.29 It is obvious that the SIP, which 
emphasizess observable behavior, does not meet this criterion. Therefore, 
somee authors employed the SIP as a measure of disability rather than as 
onee of QoL.3031 In Chapter 5, we compared the (SA)SIP(30) to other 
frequentlyy used stroke outcome measures derived from both the ICIDH 
modell  and the QoL model. We could demonstrate that the total scores of 
thee two SIP versions were substantially associated with both ICIDH 
disabilityy measures and with the physical QoL domains, but were not 
associatedd with health perceptions or other psychological QoL domains. 
Therefore,, we concluded that the (SA)SIP(30) primarily measures 
disability.. Still, we recommend its use in stroke research because both SIP 
versionss are more comprehensive than generally used disability measures 
suchh as the Barthel Index or the Rankin scale. 

Despitee the efforts to develop short and clinically meaningful 
instrumentss for the most essential domains of functioning, their use is 
hamperedd by lack of clarity about the clinical meaning of the continuous 
scalee scores. Based on various different external criteria we present 
differentt cut-off scores for 'poor' outcomes to facilitate the use of the 
continuouss scale scores of the (SA)SIP(30) in clinical trials. However, this 
doess not completely solve the interpretation problems. For example, a total 
scoree of 10 on the Barthel Index can be achieved by a patient who reports 
noo limitations in dressing, eating and grooming, but has severe limitations 
inn climbing stairs or mobility. However, the same total score of 10 can be 
achievedd by a patient who reports moderate limitations on all items. A new 
andd promising approach to overcome these difficulties in interpretation is 
thee so-called equiprecise measurement.3233 This approach aims at 
developingg unidimensional linear scales which can precisely place patients 
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inn a continuum underlying the dimension of interest. All items, which 
describee the full continuum of functioning of the dimension of interest, are 
anchored.. Therefore, each patient has to answer different items, according 
too his level of functioning, while the score precisely describes the position 
onn the underlying concept. This new approach is currently in the 
developmentall  phase.34 

7.33 Qualit y of hospital care and health outcomes 

Instrumentss to assess health outcomes can be used in trials, to establish 
thee effectiveness of care, but can also be applied directly when evaluating 
qualityy of care. Outcomes of the different providers can be compared and 
onee may easily assume that the healthcare provider with the best outcomes 
performss care with the highest quality. However, there are several 
limitationss to this outcome approach. 

Thee major disadvantage of assessing quality of care by means of 
healthh outcomes is the insensitivity of outcome measures to detect 
differencess in the quality of the process of care.1-35 This can be illustrated 
withh our results which could confirm the overall poor prognosis after stroke 
(Chapter(Chapter 6). Five years after the onset of stroke only 38% of the original 
Dutchh cohort of 760 patients was alive. Moreover, only 50% of the 
survivingg patients was able to have a completely independent life. The 
severityy and type of stroke are very powerful determinants of both 
mortalityy and functional health. When we compare the impact of stroke 
typee with that of, for example, the use of antiplatelets after stroke, then it 
iss clear that the type of stroke far more determines the health outcomes. 
Forr example, our 5-years mortality for patients with a lacunar infarction 
wass 39% while the mortality for patients with a (sub)cortical infarction 
wass 65%. In contrast, the use of antiplatelets after an ischemic stroke 
reducess the 2-years risk of a new vascular event from 23% to 19%. The 
long-termm effects (3rd and 4th year) of antiplatelet medication after stroke 
iss even smaller or may be absent.36 

Thee strong association between clinical and personal characteristics 
onn the one hand, and health outcomes on the other, also shows that an 
adjustmentt for case-mix differences is crucial when assessing quality of 
caree by outcome measures.37 However, problems with adjustment for case-
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mixx differences are, firstly, to identify major prognostic factors, and 
secondly,, to measure these factors in such a way that appropriate 
adjustmentss can be made. Yet, another issue in outcome assessment is the 
timingg of the measurements. The longer the time interval between care 
andd outcome assessment, the more likely it is that other factors wil l 
influencee the outcome. However, some treatments, such as secondary 
preventionn measures, are specifically meant to improve the health of a 
patientt on the long-term.38 Finally, even if providers with a poor quality of 
caree can be reliably identified, outcome measures alone are not sufficient to 
reveall  which part of the process needs to be improved.39 

Althoughh outcome measures do have their limitations, this does not 
meann that they cannot be useful for the assessment of quality of care. First 
off  all, if there is no scientific evidence about the process of care, outcome 
measurementt may be the only option. Secondly, outcome measurement 
mayy be the only option even when evidence is available. For example, 
althoughh the effectiveness of stroke units has been established, it remains 
ass yet unclear why stroke units work. Therefore, it is not clear which 
processs should be measured in assessing quality.40 Thirdly, outcome 
measurementt may be preferred on more theoretical grounds. The objective 
off  medical care is to improve the patients' outcome: to prolong lif e and to 
enhancee its quality. Therefore, improving the quality of the process should 
alwayss be followed by a close description of the outcomes.41 

7.44 Future research 

Theree is still a lot to be done in the field of assessment and improvement of 
qualityy of care and health outcomes after stroke. Whenever possible, 
processs measures should be the first choice in assessing the quality of care. 
Too overcome the major difficulty of process measures, that is to apply 
groupp results to individual patients, more knowledge about the variability 
off  treatment effects is indispensable, in other words 'what works for 
whom?'' Future clinical trials should therefore pay more attention to the 
variabilityy of treatment effects. In addition, future clinical trials should 
includee less homogeneous groups of patients. Those trials should primarily 
bee aimed at the patients who are most often seen in daily clinical practice. 
Despitee these recommendations, it is unrealistic to expect that all elements 
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off  the process of care, especially the interaction between all these elements 
forr all types of patients, wil l one day be scientifically demonstrated. 
Therefore,, monitoring the outcomes of care wil l always be indispensable. 
Outcomee assessments wil l be enhanced by developing feasible case-mix 
measuress that reflect the total burden of disease. Furthermore, new linear 
hierarchicall  scales may facilitate interpretations of outcome measures. 
Bothh process and outcome measures should more clearly incorporate the 
preferencess of the patients. An essential and new development in health 
caree wil l be the routine collection of process and outcome data. These data 
ideallyy should be collected during the routine of patient care and should be 
processedd in ways to ensure measurements of elements of quality of care. 
Healthcaree workers can then be provided with critical information on 
processs and outcome. 

Thee next question is how to improve the quality of care and how to 
preventt suboptimal care. Since physicians have to deal with a large 
numberr of guidelines for different conditions and since new research 
evidencee is published regularly, keeping up with evidence has become 
practicallyy impossible. Al l this information can be somewhat trimmed if 
researchh findings are prioritized. An intervention should only be adopted if 
thee benefit is patient relevant and sufficiently large relative to risks as 
welll  as to costs.42 This prioritizing can be justified from a societal 
perspective:: patients should be treated optimally instead of maximally.43 

However,, efforts are also needed to provide a wider range of high-quality 
informationn to be used in clinical settings.44 A new approach for this is the 
so-calledd Computer-based Decision Support Systems (CDSS). CDSS may be 
definedd as any software designed to directly aid in clinical decision making 
inn which characteristics of individual patients are matched to a 
computerizedd knowledge base for the purpose of generating patient-specific 
assessmentss or recommendations that are then presented to clinicians for 
consideration.455 A recent review showed a beneficial effect of CDSS on 
cliniciann behavior in 66% of the 65 reviewed trials.45 Making evidence 
quicklyy available to clinicians increases the extent to which evidence is 
soughtt and incorporated into patient care decisions.46 Although CDSS 
enhancess the clinical performance, its effects on patient outcomes are 
scarce.45477 Given the rapid evolvement of CDSS such studies are essential. 
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Soo far, we have stressed the need for more applicable research 
evidencee and better ways to disseminate the available knowledge. 
Althoughh indispensable, this wil l not be sufficient to change daily medical 
practice.. Human behavior is not only based on rational cost-benefit 
decisionss but also depends on many other factors. Examples are: the 
motivationn to change, the expected rewards associated with the change, 
andd the attitudes and beliefs of authoritative others (colleagues or hospital 
managers).. Currently, several methods are available to implement 
guideliness and to change clinical practice. These methods are based on 
variouss theories about behavioral change.4849 So far, none has proven to be 
superior.. Therefore, a step-wise approach with integration of different 
methodss may be the best way to implement changes. The need for an 
explicitt implementation strategy is also recognized in the new national 
Dutchh guidelines for stroke care.11 A special task group wil l prioritize the 
recommendationss and make an inventory of possible obstacles in carrying 
outt these recommendations. Depending on the outcomes of this inventory, 
ann implementation strategy wil l be formulated. Thereafter, the care for 
strokee patients wil l be regularly monitored and the results wil l be reported 
back.. In this way, optimal care for the Dutch stroke patients wil l be 
supported. . 
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SUMMARY Y 

Strokee is a major chronic disease both from the perspective of the patients 
andd from that of the society in general. It is an important cause of death, 
hospitall  admission and long-term disabilities among the Dutch elderly. 
Subjectt of this thesis is the quality of hospital care and the health 
outcomess of patients who suffered a stroke. The study includes a cohort of 
7600 consecutive stroke patients admitted to 23 randomly selected hospitals 
inn the Netherlands. Data were collected from the medical and the nursing 
records,, and the surviving patients were interviewed 6 months, 3 years 
andd 5 years after stroke. The data collection took place between June 1991 
andd December 1996. 

Inn the introductory chapter of this thesis the quality of care concept is 
introduced.. It is argued that care should be in concordance with the 
availablee scientific knowledge which is presented in guidelines. This is also 
knownn as 'evidence based medicine'. Improvement of quality of care is not a 
goall  in itself but it serves as a mean to improve patients' health outcomes. 
Thee assessment of stroke outcomes should include survival while the 
functionall  health of the survivors may be hierarchically described 
accordingg to the International Classification of Impairments, Disabilities 
andd Handicaps (ICIDH) or in terms of Quality of Lif e (QoL). 

Qualit yy of hospital care 

Inn Chapter 2 we studied the application of several aspects of the Dutch 
strokee guidelines in daily clinical hospital practice in the Netherlands. For 
thiss purpose we constructed an explicit review instrument (a 'criteria 
map').. The criteria were developed by expert physicians and represented as 
'optimall  care trajectories'. The care trajectories were dependent on the 
patient'ss clinical profile. The criteria map was applied in 738 stroke 
patientss over 45 years of age. In 44% of the 738 patients we observed one 
orr more deviations from the optimal care trajectory with respect to at least 
onee of five important aspects of medical care. In summary, in 55% of all 
patientss with an infarction in the carotid artery territory, the carotid arteries 
weree not screened; 35% of all patients with a hemorrhage who used 
anticoagulantss prior to hospitalization, was not treated adequately (reversal 
off  anticoagulant therapy); 22% of the hypertensive patients were not treated 
withh antihypertensive medication; 13% of the patients with ischemic strokes 
didd not receive antiplatelet therapy, and 8% did not have a CT scan. The 
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frequencyy of deviations from optimal care increased with the age of the 

pat ientss and with the level of disability. Deviations were observed in 19% of 

thee youngest and least disabled pat ients and in 72% of the oldest and most 

disabledd patients. Validity of the criteria map was evaluated by sending a 

structuredd postal questionnaire to the patient's neurologist, if one or more 

deviationss from optimal care had been observed. According to the t reat ing 

physicians,, stroke severity, age, and comorbidity were the main reasons for 

thee observed deviations of the optimal care trajectories. The interobserver 

reliabilityy of the criteria map was good (89% agreement). I t was concluded 

thatt the criteria map is a reliable tool to identify all pat ients with possible 

suboptimall  care. 

ChapterChapter 3 is also concerned with quality of hospital care: the length of 

hospitall  stay and discharge delays. Many stroke patients in the Nether lands 

stayy in hospital longer than necessary from a medical point of view because 

theyy have to wait for discharge placement. We quantified the number of 

dayss that pat ients stayed in hospital because of different medical and non-

medicall  reasons. This prospective study included 6 hospitals, 29 

neurologists,, and 154 pat ients. In weekly interviews, the neurologists were 

askedd to specify, on a day-to-day basis, the reason(s) for cont inued 

hospital izationn for each pat ient dur ing the last week. The mean length of 

hospitall  stay in this study was 28 days. According to t reat ing physicians, 

54%% of this mean length of hospital stay (15 days) was essent ial for 

diagnosticc or therapeut ic procedures. Another 10% of the mean length of 

stayy (3 days) also concerned essential medical or nurs ing procedures. 

However,, these procedures could have been performed outside the hospital, 

providedd that care for stroke pat ients is organized differently. The 

remain ingg days, 36% of the mean length of hospital stay (10 days), were 

superfluouss from a medical point of view. Usually, these days were spent 

wait ingg for transfer to a nurs ing home. This practice prevents that pat ients 

receivee adequate rehabi l i tat ion care, which is usually insufficient in acute 

caree sett ings in the Nether lands. The discharge delays were not only due to 

lackk of long-term care facilities, but also due to inefficient hospital 

dischargee procedures. These data suggested that the length of hospital stay 

cann be reduced without compromising the quality of care. This might be 

realizedd by increasing the capacity of long-term care facilities, improving 

thee efficiency of the discharge procedures, or by creating "stroke services". 
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Healthh outcomes 

ChapterChapter 4 is focused on the development of an instrument to measure 
healthh outcomes after stroke. These outcomes include aspects of physical, 
sociall  and emotional functioning. These three aspects of functioning are 
generallyy referred to as QoL. Currently, the Sickness Impact Profile (SIP) 
iss one of the main measures to assess QoL after stroke. However, a major 
disadvantagee of the SIP is its length. In stroke populations, it usually 
takess 30 minutes or more to complete the 136 SIP items. Therefore, we 
constructedd a short stroke-specific SIP version (SA-SIP30). For the 
analyses,, we used the SIP data of 319 communicative patients at 6 months 
afterr stroke. In a statistical 3 step procedure, the 12 subscales and the 136 
itemss of the original SIP were reduced to 8 subscales with 30 items. 
Thereafter,, the reliability and the validity of the new SA-SIP30 were 
studied. . 

Reliabilityy was evaluated in term of homogeneity which refers to the 
statisticall  coherence of the scale items. Homogeneity of the new SA-SIP30 
provedd to be high (Cronbach's a 0.85). Validity reflects the degree to which 
aa scale measures what it is intended to measures. In this study we 
assessedd different types of validity: construct, convergent, clinical, and 
externall  validities. Construct validity, the extent to which the SA-SIP30 
fit ss the theoretical concept of QoL, was assessed by Principal Component 
Analysess (PCA). Construct validity of the SA-SIP30 was supported because 
PCAA identified the same two dimensions as in the original SIP (a physical 
andd a psychosocial dimension). Convergent validity, which is a form of 
constructt validity, measures the extent to which the results of the SA-
SIP300 are in concordance with other scales that are purported to measure 
thee same concept. Convergent validity of the SA-SIP30 was demonstrated 
becausee it could explain 91% of the variation in scores of the original SIP. 
Clinicall  validity, the extent to which the SA-SIP30 is able to distinguish 
betweenn patients with different clinical profiles, was also supported. The 
SA-SIP300 was able to distinguish patients with lacunar infarctions from 
thosee with cortical or subcortical lesions. Finally, we examined external 
validity,, i.e. the extent to which the results are applicable to other stroke 
patients.. For this analysis we used SIP data from an independent stroke 
population.. The community based cohort consisted of 88 stroke survivors 
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whoo had had a stroke 6 months earlier. In this cohort, the SA-SIP30 could 
explainn 89% of the variation in scores of the original SIP. We concluded 
thatt the SA-SIP30 is much more feasible than the SIP136, and equals the 
SIP1366 in reliability and validity. 

ChapterChapter 5 is concerned with the clinical meaning of the continuous 
scalee scores of the SA-SIP30 and the original SIP136. First, because the 
SIP1366 (and consequently the SA-SIP30) measures aspects of physical, 
sociall  and emotional functioning it is often considered as measure of QoL. 
However,, since the SIP emphasizes observable behavior instead of more 
subjectivee health perceptions it is regarded by others as a measure of 
disability.. Second, because clinical trials often use dichotomous endpoints 
(poorr versus good health), more knowledge is needed about the clinical 
interpretationn of the continuous scale scores of the (SA)SIP(30). To address 
bothh issues, we studied the associations between the (SA)SIP(30) scores on 
thee one side and other frequently used outcome measures from the ICIDH 
(Barthell  Index, Rankin scale) and QoL model (health perception items, 
Euroqol)) on the other. We showed that the psychosocial dimension scores of 
bothh SIP versions were barely correlated with the ICIDH or QoL measures. 
However,, the physical dimension scores of both SIP versions proved to be 
substantiallyy associated with the disability measures derived from the 
ICIDHH model, as well as with the physical domains of QoL. The results of 
thee SIP total scores resembled closely those of the physical dimension 
scores.. We demonstrated furthermore, that most patients with a SA-SIP30 
totall  score of more than 28, or a SIP136 total score of more than 22, were 
ADLL disabled, were unable to live independently, and experienced at least 
somee problems with mobility and self-care. We conclude that the 
(SA)SIP(30)) total scores basically measure disability and not QoL. We do 
recommendd the (SA)SIP(30) in stroke research since they assess functional 
healthh outcomes far more comprehensively than the Barthel Index or the 
Rankinn scale. 

ChapterChapter 6 describes the health outcomes after stroke up to five years 
inn terms of mortality and the ability to live independently (Rankin scale; 
SIPP data were not available after the first six months). The health 
outcomess were examined in relation to stroke subtype (infratentorial 
stroke,, (sub)cortical infarctions, lacunar infarctions, and intracerebral 
hemorrhages).. Cumulative mortality for all stroke patients was 34% after 
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66 months, 51% at 3 years, and 62% after 5 years. Six months after stroke 
55%% of the surviving patients were in poor functional health, 49% after 3 
years,, and 43% after 5 years. Mortality within the first 6 months was 
stronglyy dependent on stroke type: the highest mortality occurred in 
patientss with a hemorrhage (46%), the lowest in patients with a lacunar 
infarctionn (8%). No independent impact of stroke type on five years 
mortalityy was observed. However, patients with (sub)corticai infarction or 
hemorrhagee were more often in poor functional health after 5 years than 
patientss with a lacunar infarction. We concluded that the overall prognosis 
afterr stroke is poor. The impact of stroke type on mortality is limited to the 
firstt 6 months after stroke, whereas the type of stroke influences long-term 
functionall  health. 

Inn Chapter 7 the implications of the present study are discussed. The 
advantagess and disadvantages of measuring the quality of care through 
processs measures and outcome measures are presented. We concluded that 
theree is a need for research evidence that is more applicable to individual 
patients,, and that more efforts are needed to disseminate the available 
knowledge.. Furthermore, suggestions are made how to improve care for 
futuree stroke patients. This includes setting up stroke units and stroke 
services.. Care for stroke patients wil l have to be regularly monitored and 
evaluated.. In this way, optimal care for the Dutch stroke patients in the 
futuree wil l be supported. 
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Sindss de laatste helft van de 19e eeuw is de levensverwachting in 
Nederlandd bijna verdubbeld. De toename van de gemiddelde 
levensverwachting,, samen met de naoorlogse geboortegolf, heeft tot een 
stijgingg van het percentage ouderen in de samenleving geleid en de 
verwachtingg is dat deze stijging in de komende tijd nog verder zal 
toenemen.. Deze 'vergrijzing' van de bevolking leidt tot een toename van 
hett aantal mensen met een chronische ziekte. Om ook in de toekomst te 
kunnenn zorgen voor voldoende en kwalitatief goede voorzieningen in de 
gezondheidszorgg is kennis over het beloop van chronische ziekten van 
essentieell  belang. Dit proefschrift richt zich op de kwaliteit van zorg en de 
gezondheidd van mensen na een beroerte. 

Jaarlijkss worden ongeveer 26.000 mensen in Nederland getroffen door 
eenn beroerte. Een beroerte kan worden omschreven als een verstoring in de 
bloedsomloopp in de hersenen. In circa 85% van de gevallen gaat het om een 
herseninfarctt en in 15% om een hersenbloeding. Beroertes vormen de 
derdee doodsoorzaak in Nederland en één van de voornaamste oorzaken van 
invaliditeitt op oudere leeftijd. De meest voorkomende symptomen zijn 
halfzijdigee verlammingen, spraak- en taalstoornissen. 

Voorr dit proefschrift werd gebruik gemaakt van een onderzoek onder 
7600 mensen met een beroerte, afkomstig uit 23 ziekenhuizen uit heel 
Nederland.. De gegevens van de medische en de verpleegkundige dossiers 
werdenn bestudeerd en tevens werden alle patiënten een halfjaar, drie jaar 
enn vijfjaar na de beroerte geïnterviewd. 

Kwaliteitt van de ziekenhuiszorg 

Inn Nederland wordt ongeveer 65% van alle patiënten met een beroerte 
opgenomenn in een ziekenhuis maar er bestaat nog geen behandeling om de 
gevolgenn van een beroerte ongedaan te maken. De behandeling in het 
ziekenhuiss richt zich doorgaans op het verminderen van het risico op een 
nieuwee beroerte, het voorkómen van complicaties, en het mobiliseren en 
revaliderenn van patiënten. Goede kwaliteit van zorg wordt in dit 
proefschriftt opgevat als de mate waarin de zorg de kans op een goede 
gezondheidsuitkomstt voor patiënten verhoogt. Deze zorg dient in 
overeenstemmingg te zijn met de beschikbare professionele kennis. 

119 9 



HoofdstukHoofdstuk 2 heeft betrekking op de kwaliteit van zorg voor patiënten 
mett een beroerte in Nederlandse ziekenhuizen. Voorafgaand aan het 
onderzoekk werd door een team van experts enkele essentiële aspecten van 
zorgg geselecteerd. Vervolgens werden criteria geformuleerd waaraan 
kwalitatieff  goede patiëntenzorg zou moeten voldoen. De bestaande 
richtlijnenn en aanbevelingen werden als uitgangspunt gebruikt voor het 
formulerenn van deze criteria. De criteria werden daarna weergegeven in 
eenn 'criteriamap' waarin optimale zorgroutes werden beschreven. De 
optimalee zorgroute was afhankelijk van een aantal klinische kenmerken 
vann de patiënt. De criteriamap werd tenslotte toegepast op alle patiënten 
inn ons onderzoek die ouder waren dan 45 jaar (738 van de 760). Vij f 
belangrijkee zorgaspecten uit de criteriamap werden nader geanalyseerd: er 
wass ten onrechte geen CT scan verricht bij 8% van de patiënten; de 
antistollingg werd niet adequaat gecoupeerd bij 35% van de patiënten met 
eenn intracerebrale bloeding die antistolling gebruikten voor de beroerte; er 
werdd geen anti-hypertensivum voorgeschreven bij 22% van de 
hypertensievee patiënten; er werd geen carotisdiagnostiek verricht bij 55% 
vann de patiënten met een infarct in het stroomgebied van de a. carotis en 
err werd geen aspirine voorgeschreven bij 13% van de patiënten met een 
infarct.. In totaal werd bij 44% van de patiënten (323/738) afgeweken van 
dee optimale zorgroute met betrekking tot deze vijf aspecten. Oudere 
patiëntenn en patiënten met een slechte gezondheidstoestand bleken vaker 
suboptimalee zorg te hebben gekregen (72%) dan jongere, gezondere 
patiëntenn (19%). De betrouwbaarheid van de criteriamap, onderzocht door 
10%% van alle patiënten tweemaal te scoren, bleek voldoende te zijn (89% 
overeenkomst).. All e afwijkingen van de optimale zorgroute werden 
gerapporteerdd aan de behandelend neurologen door middel van een 
voorgestructureerdee vragenlijst. De ernst van de beroerte, leeftijd en co-
morbiditeitt waren volgens de behandelend neurologen de belangrijkste 
redenenn om af te wijken van het optimale zorgtraject. We concluderen dat 
dee criteriamap een betrouwbaar hulpmiddel is voor het opsporen van 
patiëntenn die mogelijk suboptimale zorg hebben gekregen. Daarnaast werd 
duidelijkk dat er ruimte is voor verbetering van de kwaliteit van zorg voor 
patiëntenn met een beroerte in Nederland. Om de kwaliteit van zorg bij 
ouderee en meer ernstig zieke patiënten te kunnen beoordelen, is meer 
onderzoekk gewenst naar de effecten van behandeling. 
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HoofdstukHoofdstuk 3 heeft betrekking op een ander aspect van de kwaliteit van 
dee ziekenhuiszorg, namelijk de opnameduur en mogelijke 
ontslagvertragingen.. Het is bekend dat veel patiënten met een beroerte 
langerr in het ziekenhuis verblijven dan medisch gezien noodzakelijk is 
omdatt zij moeten wachten op ontslagvoorzieningen. Dit wijst op een 
oneigenlijkk gebruik van ziekenhuisbedden en mogelijk op een suboptimale 
kwaliteitt van zorg. Ziekenhuizen zijn niet bedoeld voor de verzorging en 
revalidatiee van dergelijke patiënten en derhalve niet optimaal uitgerust. 
Daaromm hebben wij dit 'wachtdagen' probleem in een afzonderlijk 
onderzoekk gekwantificeerd. In totaal werden 154 achtereenvolgens 
opgenomenn patiënten met een beroerte in het onderzoek betrokken. Deze 
patiëntenn werden gevolgd via wekelijkse interviews met de behandelend 
neuroloogg vanaf de opname in het ziekenhuis tot de dag van ontslag of 
overlijden.. Vóór de start van het onderzoek werd een lijst opgesteld met 
zoveell  mogelijk redenen voor verblijf in het ziekenhuis. Gedurende de 
wekelijksee interviews werd voor iedere patiënt, voor elke dag in de week 
voorafgaandd aan het interview, op de lijst gescoord welke redenen er waren 
voorr verblijf in het ziekenhuis. De gemiddelde opnameduur bedroeg 28 
dagen.. Volgens de behandelend neurologen was 54% van deze gemiddelde 
opnameduurr (15 dagen) medisch gezien noodzakelijk. Tijdens deze 15 
opnamedagenn werden vooral diagnostische en therapeutische procedures 
uitgevoerd.. Voor nog eens 10% van de gemiddelde opnameduur (3 dagen) 
werdd aangegeven dat deze medisch gezien noodzakelijk was. Deze 3 dagen 
werdenn echter besteed aan medische of verpleegkundige handelingen die 
ookk buiten het ziekenhuis uitgevoerd hadden kunnen worden indien de 
extramuralee zorg anders ingericht zou zijn. De overige 10 dagen, 36% van 
dee gemiddelde opnameduur, waren vanuit medisch oogpunt onnodig. De 
meestee van deze 'wachtdagen' werden gegenereerd door patiënten die naar 
eenn verpleeghuis moesten worden overgeplaatst. Deze wachtdagen werden 
niett alleen veroorzaakt door capaciteitsproblemen in het verpleeghuis 
maarr ook door inefficiënte ontslagprocedures. Voor minstens 42% van alle 
patiëntenn die naar een verpleeghuis werden overgeplaatst, werd de 
aanmeldingsproceduree pas gestart nadat de medische noodzaak tot verblijf 
inn het ziekenhuis was verstreken. We concluderen dat de gemiddelde 
opnameduurr in het ziekenhuis voor patiënten met een beroerte aanzienlijk 
gereduceerdd zou kunnen worden zonder de kwaliteit van zorg aan te 
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tasten.. Dit zou bereikt kunnen worden door het verhogen van de lange-
termijnzorgcapaciteit,, het efficiënter organiseren van ontslagprocedures of 
hett creëren van zogenaamde 'stroke services'. 

Gezondheidsuitkomsten n 

Zoalss de definitie van kwaliteit van zorg al aangeeft is het bereiken van 
kwalitatieff  goede zorg geen doel op zich, maar een middel om de 
gezondheidsuitkomstenn van patiënten te verbeteren. Deze 
gezondheidsuitkomstenn kunnen worden uitgedrukt in sterfte, terwijl de 
gezondheidd van de overlevende patiënten hiërarchisch kan worden 
beschrevenn volgens de Internationale Classificatie van Stoornissen, 
Beperkingenn en Handicaps (ICIDH model) of volgens het Kwaliteit van 
Levenn model. Stoornissen verwijzen naar een afwijking op orgaanniveau 
bijvoorbeeldd een halfzijdige verlamming; beperkingen verwijzen naar de 
consequentiess van de stoornissen op het dagelijks leven bijvoorbeeld niet 
meerr kunnen aankleden; en handicaps verwijzen naar de gevolgen van 
stoornissenn en beperkingen op de rol die de patiënt normaal heeft in de 
maatschappij,, bijvoorbeeld niet meer in staat om te werken. Hoewel 
Kwaliteitt van Leven op verschillende manieren gedefinieerd kan worden, 
bestaatt er consensus dat het fysieke, emotionele en sociale aspecten van 
gezondheidd moet omvatten. Doorgaans heeft het betrekking op een 
persoonlijkee en subjectieve evaluatie van de gezondheid. 

HoofdstukHoofdstuk 4 betreft de ontwikkeling van een meetinstrument om de 
gezondheidsuitkomstenn na een beroerte in kaart te brengen. Tot op heden 
wordenn de gevolgen van een beroerte meestal omschreven in termen van 
stoornissenn en beperkingen, waarbij het sociale en het emotionele 
functionerenn grotendeels buiten beschouwing wordt gelaten. Een mogelijke 
verklaringg hiervoor is dat er geen geschikt instrument bestaat om deze 
aspectenn in kaart te brengen. De Sickness Impact Profile (SIP) is tot nu toe 
hett meest gebruikte instrument. Het is geschikt voor patiënten met een 
beroertee omdat de SIP het fysieke, emotionele en sociale functioneren meet 
inn termen van gedrag. Hierdoor is het instrument ook geschikt om af te 
nemenn via een proxy respondent (bijvoorbeeld de partner) indien de patiënt 
zelff  niet in staat is te antwoorden vanwege cognitieve -, spraak- of 
taalstoornissen.. Een groot nadeel is de lengte van de SIP. Bij patiënten 
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mett een beroerte duurt het doorgaans een half uur of langer om de 136 
itemss af te nemen. Om deze reden hebben wij een 30 item versie van de 
SIPP ontwikkeld: de Stroke Adapted Sickness Impact Profile-30 (SA-SIP30). 

Voorr de analyses werd gebruikgemaakt van de gegevens van 319 
communicatievee patiënten een half jaar na de beroerte. Met behulp van 
eenn statistische procedure (3 stappen) werden de 136 items en 12 
subschalenn van de originele SIP gereduceerd tot 30 items en 8 subschalen 
voorr de nieuwe SA-SIP30. Vervolgens bestudeerden we de 
betrouwbaarheidd en validiteit van de SA-SIP30. 

Dee betrouwbaarheid werd beoordeeld aan de hand van de 
homogeniteit,, of wel de mate van samenhang tussen de schaalitems. Deze 
werdd als goed beoordeeld (Cronbach's a 0.85). De validiteit heeft 
betrekkingg op de mate waarin het instrument meet wat het bedoelt te 
meten.. We beoordeelden verschillende typen validiteit: construct, 
convergente,, klinische en externe validiteit. De construct validiteit, of wel 
dee mate waarin de SA-SIP30 het theoretische concept Kwaliteit van Leven 
meet,, werd beoordeeld aan de hand van een Principale Component Analyse 
(PCA).. De PCA gaf in de SA-SIP30 twee dimensies aan, die in 
overeenstemmingg waren met die in de originele SIP: een fysieke en een 
psychosocialee dimensie. De convergente validiteit, een onderdeel van 
constructt validiteit, wordt ondersteund indien de resultaten op het 
onderzochtee instrument overeenkomen met resultaten op andere 
instrumentenn die hetzelfde concept meten. De convergente validiteit van 
dee SA-SIP30 werd ondersteund omdat de scores op de nieuwe, korte SIP 
91%% van de scores op de originele SIP kon verklaren. De klinische 
validiteit,, of wel de mate waarin de SA-SIP30 in staat is om een 
onderscheidd te maken tussen patiënten met een verschillend klinisch 
profiel,, werd eveneens aangetoond. De SA-SIP30 liet andere patronen zien 
voorr mensen met een lacunair infarct dan voor mensen met een corticaal of 
subcorticaall  letsel. Tenslotte bestudeerden we de externe validiteit, de 
matee waarin de resultaten toepasbaar zijn op andere patiënten met een 
beroerte.. Voor de analyse werd gebruikgemaakt van een cohort van 88 
patiëntenn die een half jaar daarvoor een beroerte hadden gehad. Deze 
patiëntenn werden geworven via huisartsen. In dit cohort patiënten kon de 
SA-SIP300 89% van de scores op de originele SIP verklaren. We concluderen 
datt de betrouwbaarheid en validiteit van de SA-SIP30 overeenkomen met 
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diee van de originele SIP. Echter de SA-SIP30 is door zijn lengte veel meer 

geschiktt voor (grootschalig) onderzoek dan de originele SIP. 

I nn Hoofdstuk 5 gaan we in op de klinische betekenis van de SA-SIP30 

enn de originele SIP. We richten ons op twee onderwerpen. Hoewel de SIP 

fysieke,, emotionele en sociale aspecten van functioneren in kaart brengt, 

wordtt het door sommigen opgevat als een maat voor beperkingen in p laats 

vann een maat voor Kwaliteit van Leven. Beide versies van de SIP meten 

nameli jkk objectiveerbaar gedrag en gaan niet in op de subjectieve beleving 

vann de gezondheid. Een ander probleem van de SA-SIP30 en SIP136 voor 

gebruikk in onderzoek is dat de scores continu zijn en daarom lastig te 

in terpreterenn zijn zonder een gespecificeerd afkappunt. In tr ials wordt 

meestall  gebruik gemaakt van een dichotoom eindpunt. Om beide 

onderwerpenn te bestuderen, werden de scores van beide SIP versies 

vergelekenn met de scores op andere veel gebruikte u i tkomstmaten 

gebaseerdd op het ICDH model (Barthel Index, Rankin score) en het 

Kwaliteitt van Leven model (Euroqol, gezondheidsperceptie). Er bleek 

nauweli jkss een samenhang te bestaan tussen de psychosociale dimensie 

scoress van beide SIP versies en de psychosociale domeinen van de 

onderzochtee ICIDH en Kwaliteit van Leven maten (percentage verk laarde 

var iant iee hoogstens 26%). De fysieke dimensie scores van beide SIP 

versiess bleken echter substantieel samen te hangen met de beperkingen 

scoress afkomstig van het ICIDH model (percentage verk laarde var iant ie 

tussenn 39% tot 66%) en de fysieke dimensies van het Kwaliteit van Leven 

modell  (% verk laarde var iant ie tussen 35% en 61%). De resul taten van de 

beidee SIP totaal scores verschilden bovendien nauweli jks van die van de 

fysiekee dimensie scores. We toonden verder aan dat pat iënten met een SA-

SIP300 score van 28 punten of meer, of een SIP score van 22 of meer, over 

hett algemeen beperkt zijn in hun dagelijkse activiteiten niet in s taat zijn 

omm geheel zelfstandig te leven, en meestal enige problemen ervaren met 

betrekkingg tot mobiliteit en zelfzorg. We concluderen dat de totaalscores 

vann beide SIP versies voornamelijk fysieke beperkingen meten in p laats 

vann Kwaliteit van Leven. Desondanks adviseren we het gebruik van de 

SASIP-300 omdat deze het functioneren na een beroerte veel nauwkeur iger 

inn kaart brengt dan de meet inst rumenten die thans het meest worden 

gebruikt:: de Barthel Index en de Rankin Score. 
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Inn Hoofdstuk 6 worden de gezondheidsuitkomsten gepresenteerd tot 
vij ff  jaar na het ontstaan van een beroerte in termen van mortaliteit en 
globaall  functioneren (Rankin Score; SIP scores onbekend). De cumulatieve 
mortaliteitt van alle patiënten bedroeg 34% na een halfjaar, 51% na 3 jaar 
enn 62%o na 5 jaar. Een half jaar na de beroerte was 55% van alle 
overlevendee patiënten niet in staat om een volledig onafhankelijk bestaan 
tee leiden, na 3 jaar bleek 51% niet in staat tot een volledig onafhankelijk 
bestaann en na 5 jaar was dit 43%. We bestudeerden de invloed van het type 
beroerte,, te weten infratentorieel CVA, (sub)corticaal infarct, lacunair 
infarctt en intracerebrale bloeding op deze gezondheidsuitkomsten. De 
mortaliteitt na een half jaar bleek sterk afhankelijk te zijn van het type 
beroerte:: de hoogste mortaliteit werd gevonden onder patiënten met een 
intracerebralee bloeding (46%) en de laagste mortaliteit betrof patiënten 
mett een lacunair infarct (8%). Ook na correctie voor andere mogelijk 
prognostischee factoren bleken patiënten met een lacunair infarct een 
aanzienlijkk hogere overlevingskans te hebben. Er bestond echter geen 
relatiee tussen het type beroerte en de sterfte na het eerste half jaar. 
Echter,, patiënten met een lacunair infarct waren na 5 jaar vaker in staat 
omm een onafhankelijk bestaan te leiden dan patiënten met een 
(sub)corticaall  infarct of een intracerebrale bloeding. Onze gegevens laten 
zienn dat de algemene prognose na een beroerte ongunstig is. De prognose is 
echterr wel afhankelijk van het type beroerte. Op korte termijn heeft het 
typee beroerte een invloed op de overlevingskansen van de patiënten en op 
langee termijn betreft dit de functionele gezondheidsuitkomst. 

Inn Hoofdstuk 7 worden de implicaties van onze bevindingen 
besproken.. Daarbij gaan we in op de voor- en nadelen van proces- en 
uitkomstmatenn voor het evalueren van de kwaliteit van zorg. We 
concluderenn dat er behoefte is aan onderzoeksresultaten die beter 
toepasbaarr zijn op individuele patiënten en dat er meer aandacht zou 
moetenn uitgaan naar het verspreiden van de bestaande wetenschappelijke 
kennis.. Suggesties voor verbeteringen van de zorg aan patiënten met een 
beroertee zijn: het opzetten 'stroke units' en 'stroke services' en het 
regelmatigg evalueren van het medisch en verpleegkundig handelen. Op 
dezee manier kan in de toekomst een optimale kwaliteit van zorg voor 
patiëntenn met een beroerte worden bereikt. 
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APPENDIX X 

Th ee St rok e Adapted S ickness Impact Prof i le-30 (SA-SIP30) 

Bodyy Care and Movement 
1.. I make difficult moves with help, for example getting into or out of cars, 

bathtubs s 
2.. I move my hands or fingers with some limitation or difficulty 
3.. I get in and out of bed or chairs by grasping something for support or 

usingg a cane or walker 
4.. I have trouble getting shoes, socks or stockings on 
5.. I get dressed only with someone's help 

Sociall  Interactio n 
6.. I show less interest in other people's problems, for example, don't listen 

whenn they tell me about their problems, don't offer help 
7.. I often act irritable to those around me, for example, snap at people, 

givee sharp answers, criticize easily 
8.. I show less affection 
9.. I am doing fewer social activities with groups of people 
10.11 talk less to those around me 

Mobilit y y 
11.. I stay home most of the time 
12.11 am not going into town 
13.11 do not get around in the dark or in unlit places without someone's 

help p 

Communication n 
14.11 carry on a conversation only when very close to the other person or 

lookingg at him 
15.11 have difficulty speaking, for example, get stuck, stutter, stammer, 

slurr my words 
16.11 do not speak clearly when I am under stress 
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Emotionall  Behavior 
17.. I say how bad or useless I am, for example, that I am a burden on 

others s 
18.11 laugh or cry suddenly 
19.11 act irritable and impatient with myself, for example, talk badly about 

myself,, swear at myself, blame myself for things that happen 
20.. I get sudden frights 

Householdd Management 
21.11 am not doing any of the maintenance or repair work that I would 

usuallyy do in my home or yard 
22.11 am not doing any of the shopping that I would usually do 
23.. I am not doing any of the house cleaning that I would usually do 
24.. I am not doing any of the clothes washing that I would usually do 

Alertnesss Behavior 
25.. I am confused and start several actions at a time 
26.11 make more mistakes than usual 
27.11 have difficulty doing activities involving concentration and thinking 

Ambulatio n n 
28.. I do not walk up or down hill s 
29.. I get around only by using a walker, crutches, cane, walls or furniture 
30.11 walk more slowly 
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DANKWOORD D 

DANKWOORD D 

Eenn ieder die mij een beetje kent, weet dat dit proefschrift niet zonder slag 

off  stoot tot s tand is gekomen. Zonder de steun van de mensen om mij heen 

hadd ik dit proefschrift nooit afgerond. Op deze plek wil ik een aantal 

personenn hiervoor in het bijzonder bedanken. 

Al lereerstt wil ik mijn promotoren Prof. Dr G.A.M, van den Bos en 

Prof.. Dr R.J. de Haan bedanken. Beste Trudi, de ja ren op de afdeling 

Socialee Geneeskunde zijn voor mij in meerdere opzichten heel belangrijk 

geweest.. Bovenal omdat ji j mij de gelegenheid hebt geboden om te groeien 

i nn mijn rol als wetenschappeli jk onderzoeker. Onze discussies over 

chronisch(e)) ziek(t)en en kwaliteit van zorg hebben mij altijd gest imuleerd 

enn heb ik zeer op prijs gesteld. Ik wil je bedanken voor je n immer aflatende 

persoonlijkee belangstel l ing. 

Bestee Rob, van medestudent tot promotor, gedurende het gehele 

trajectt was ji j een bron van inspirat ie voor mij . Je leerde me de eerste 

beginselenn van de epidemiologie en de kl inimetr ie. Onze discussies 

hieroverr hebben mijn wetenschappeli jke belangstel l ing in belangri jke mate 

gevormd.. Dank voor je vr iendschap en je peptalks als ik het even niet meer 

zagg zitten. 

Mij nn copromotor Dr M. Limburg wil ik vooral bedanken voor alle 

kansenn die hij mij heeft geboden binnen het CVA-project. Beste Mart ien, 

bedanktt voor het ver t rouwen dat je in mij had ti jdens mijn eerste schreden 

i nn de wetenschap. Al s init iator van het CVA project heb je mijn 

belangstel l ingg gewekt voor 'evidence based medicine'. Door jouw klinische 

bli kk kreeg ik bovendien nooit de kans om de relevantie voor de prakt i jk te 

vergeten. . 

Tijdenss het schrijven van dit proefschrift heb ik veel s teun gehad aan 

Drr J. van der Meulen. Beste Jan, door jouw besl iskundige invalshoek heb 

ikk veel geleerd over richtl i jnen en kwaliteit van zorg. Ik kwam niet altijd 

vrolijkerr uit een bespreking met jou maar dat werd gelukkig weer goed 

gemaaktt t i jdens onze etentjes. Bedankt voor de prett ige samenwerk ing. 

Verderr wil ik mijn dank ui tspreken aan alle overige mensen die op 

enigerleii  wijze hebben bijgedragen aan het CVA project. Al lereerst wil ik 
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dee leden van de NWO-begeleidingscommissie - prof. dr R.Grol, drs. P. 
Kleingeldd en prof. dr G. Lankhorst - graag bedanken voor alle waardevolle 
adviezenn die ik heb gekregen tijdens het gehele onderzoekstraject. Mij n 
collega'ss van de afdeling Neurologie, Anneke Tutuarima, Yvonne 
Graafsma,, Anick Gorisssen, Janneke Horn, Nina Rikkers en Carola Smits: 
dankzijj  julli e was het aangenaam toeven op die paar vierkante meter op 
H6.. Paul Rijnders, dank voor de goede samenwerking tijdens de eerste fase 
vann dit project en voor al het (denk)werk dat je hebt verricht. Ook Annie 
Peijnenborgg heeft als onderzoeksassistent en stagiaire veel voor het project 
gedaan.. Met jou als kamergenoot werd het niet echt rustiger maar gezellig 
wass het wel. Tineke Visser en Ilse Storm wil ik bedanken voor alle 
interviewss die zij voor het project hebben uitgevoerd. 

All  mijn collega's van het Instituut van Sociale Geneeskunde hebben 
ervoorr gezorgd dat ik mij zo thuis voelde op de vakgroep. Nancy Hoeymans, 
Chriss Nijboer, Carolien Plevier, Franka Meiland, Perla Marang en Susan 
Picavet,, wil ik in het bijzonder bedanken. Ik kan mij niet herinneren dat ik 
naa mijn 14e nog zo de slappe lach heb gehad als tijdens onze etentjes. Ook 
mett de nieuwe kamergenoten Merel van Maarle en Guus ten Asbroek 
(eindelijkk weer een man op de vakgroep!) kon ik het goed vinden. Bedankt 
voorr julli e steun en hulp bij de laatste loodjes. Wien Limburg je klaterende 
lachh op de gang zal ik missen. Dank voor al je Engelse correcties. 

Ookk wil ik mijn nieuwe collega's van het Trimbos-instituut bedanken. 
Ondankss al het gestress van de laatste loodjes én het opzetten van een 
nieuww project hebben julli e ervoor gezorgd dat ik mij al aardig thuis voel. 
Dee samenwerking met Bea Tiemens en Marianne Donker ervaar ik als 
zeerr plezierig en ik verheug mij al op de volgende fases van het spannende 
DAPP project. 

Hett leven bestaat (gelukkig) niet alleen uit werk. Mij n ouders, mijn 
broerr en schoonzus, mijn vrienden en vriendinnen hebben een zeer 
belangrijkee bijdrage geleverd in het verhogen van mijn kwaliteit van leven 
tijdenss het schrijven van dit proefschrift. Ik ben julli e daar uiterst 
dankbaarr voor. Iets minder gelukkig werd ik op het laatst van die steeds 
weerr terugkerende vraag: "Hoe is 't met je p ". Ik ben opgelucht dat ik 
julli ee nu kan melden: HET IS AF! 
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DANKWOORD D 

Specialee dank ben ik verschuldigd aan Michel Franken. Michel, 

zonderr jou was dit proefschrift nooit zo mooi geworden. Dank voor al je 

hulpp bij het lay-out werk. 

Tweee mensen heb ik tot nu toe niet genoemd: mijn paranimfen Wilma 

Scholtee op Reimer en Renate Snel. Lieve Wilma, ik heb het je pas nog 

gezegdd maar wil het op deze plaats toch nog een keer herhalen. Ik had mij 

geenn betere kamer- en projectgenoot kunnen wensen dan jij . Vier jaar lang 

kondenn we op elkaar bouwen en dat heeft zich zeker niet beperkt tot het 

zakelijkee vlak. Ik hoop dat we dit nog lang zullen voortzetten. Lieve 

Renate,, wie had dit ooit kunnen denken toen we elkaar leerden kennen in 

dee 2e k las. Al vele jaren ben ji j een van mijn beste vr iendinnen en nu heb ik 

eindelijkk de gelegenheid om je daarvoor te bedanken. Ik ben heel blij dat je 

ookk op de voor mij zo belangrijke dag naast mij zult staan. 

Hett a l ler laatste woord is voor Hans West. Lieve Hans, ik wil je 

bedankenn voor de mooie kaft die je voor me hebt gemaakt en alle k lussen 

diee je me de laats te tij d uit handen hebt genomen. Bovenal ben ik je echter 

dankbaarr voor alle liefde en geduld waarmee je dit deed. Ik kij k uit naar 

onss leven na het proefschrift. 
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CURRICULUMM VITA E 

CURRICULUMM VITA E 

Annemiekee van St ra ten werd geboren op 31 mei 1965 te Amsterdam. Na 

dee HAV O en het VWO te hebben doorlopen, begon zij in 1984 aan de studie 

psychologiee aan de Universi teit van Amsterdam. In 1990 studeerde zij af 

bijj  de vakgroep Klinische Psychologie. In de periode 1990 - 1993 heeft zij 

b innenn het CVA project, in het Academisch Medisch Cent rum op de 

afdelingg Neurologie, diverse functies vervuld. In 1994 is zij begonnen aan 

haarr promotieonderzoek bij de afdeling Sociale Geneeskunde in het AM C 

(Universiteitt van Amsterdam). In deze periode heeft zij tevens haar 

regist rat iee als epidemioloog A behaald. Daarnaast volgde zij de opleiding 

voorr promovendi aan de Nether lands School of Public Health. 

Naa afloop van dit promotieonderzoek wilde zij haar kennis over 

effectiviteitt en kwali teit van zorg graag toepassen binnen de geestelijke 

gezondheidszorg.. In 1998 heeft zij een tevredenheidsonderzoek uitgevoerd 

onderr de bewoners van een Regionale Instel l ing voor Beschermd Wonen. 

Datzelfdee jaar werd zij aangenomen als wetenschappeli jk medewerker bij 

hett Tr imbos-inst i tuut te Utrecht. Momenteel voert zij een grootschalig 

gerandomiseerdd onderzoek uit naar de kosten-effectiviteit van 

verschil lendee behandel ingen voor angststoornissen en depressies. 
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Stell ingen n 

behorendd bij het proefschrift 

QualityQuality of hospital care 
andand health outcomes 

afterafter stroke 

1.. Om een continue bewaking en verbetering van de kwaliteit te 
waarborgenn zouden alle gezondheidszorginstellingen 
standaardgegevenss moeten vastleggen over de behandeling en de 
gezondheidd van de patiënt. 

2.. Onderzoek naar de effectiviteit van behandelingen moet zich niet alleen 
richtenn op de vraag: 'werkt het', maar ook 'bij wie'. 

3.. Patiënten met een beroerte liggen langer in het ziekenhuis dan medisch 
gezienn noodzakelijk is. 

4.. Ook met 30 items van de SIP kan de functionele gezondheid van 
patiëntenn met een beroerte betrouwbaar en valide worden vastgelegd. 

5.. De prognose na een beroerte wordt vooral bepaald door het type 
beroertee en de ernst daarvan. 

6.. Procesmaten en uitkomstmaten zijn beide onmisbaar voor het evalueren 
vann de kwaliteit van zorg. 

7.. De meest effectieve interventie na een beroerte is opname op een 'stroke 
unit'. . 

8.. Patiënten klagen niet zomaar, er is altijd een reden voor. 

9.. Het feit dat 95% van al het geld aan onderzoek in medische faculteiten 
wordtt besteed aan somatische aandoeningen en slechts 5% aan 
psychischee aandoeningen, weerspiegelt op geen enkele wijze de 
verhoudingg in omvang en ernst van de problematiek op beide terreinen. 

10.Lett us agree that good clinical medicine wil l always blend the art of 
uncertaintyy with the science of probability. But let us also hope that the 
blendd can be weighted heavily toward science, whenever and wherever 
soundd evidence is brought to light. (Lancet 1995;345:840-842) 

Annemiekee van Straten, 19 april 2000 
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