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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 Introduction 

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. Distribution 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 hospitalized 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 relationship between the proportion of patients requiring 
medicall care as a function of time 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 

38 8 



LENGTHH OF HOSPITAL STAY 

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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