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A B S T R A C T

Background

The Nursing led inpatient Unit (NLU) is one of a range of services that have been considered in order to manage more successfully

the transition between hospital and home for patients with extended recovery times. This is an update of an earlier review published

in The Cochrane Library in Issue 3, 2004.

Objectives

To determine whether nursing-led inpatient units are effective in preparing patients for discharge from hospital compared to usual

inpatient care.

Search methods

We searched The Cochrane Library, the Specialized Register of the Cochrane Effective Practice and Organisation of Care (EPOC)

group, MEDLINE, CINAHL, EMBASE, BNI and HMIC databases. Citation searches were undertaken on the science and social

science citation indices. Authors were contacted to identify additional data. The initial search was done in January 2001. The register

search was updated in October 2006, the other database searches were updated in November 2006 and the citation search was run in

January 2007.

Selection criteria

Controlled trials and interrupted time series designs that compared the NLU to usual inpatient care managed by doctors. Patients over

18 years of age following an acute hospital admission for a physical health condition.

Data collection and analysis

Two reviewers independently extracted data and assessed study quality.
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Main results

Ten random or quasi-random controlled trials reported on a total of 1896 patients. There was no statistically significant effect on

inpatient mortality (OR 1.10, 95% CI 0.56 to 2.16) or mortality to longest follow up (OR 0.92, 95% CI 0.65 to 1.29) but higher quality

studies showed a larger non-significant increase in inpatient mortality (OR 1.52, 95% CI 0.86 to 2.68). Discharge to institutional care

was reduced for the NLU (OR 0.44 95% CI 0.22 to 0.89) and functional status at discharge increased (SMD 0.37, 95% CI 0.20 to

0.54) but there was a near significant increase in inpatient stay (WMD 5.13 days 95% CI -0.5 days to 10.76 days). Early readmissions

were reduced (OR 0.52 95% CI 0.34 to 0.80). One study compared a NLU for the chronically critically ill with ICU care. Mortality

(OR 0.62 95% CI 0.35 to 1.10) and length of inpatient stay differ did not differ (WMD 2 days, 95% CI 10.96 to -6.96 days). Early

readmissions were reduced (OR 0.33 95% CI 0.12 to 0.94). Costs of care on the NLU were higher for UK studies but lower for US

based studies.

Authors’ conclusions

There is some evidence that patients discharged from a NLU are better prepared for discharge but it is unclear if this is simply a

product of an increased length of inpatient stay. No statistically significant adverse effects were noted but the possibility of increased

early mortality cannot be discounted. More research is needed.

P L A I N L A N G U A G E S U M M A R Y

Effectiveness of intermediate care in nursing-led in-patient units

Patients who suffer an acute illness and are admitted to hospital are often admitted into an acute care ward with many services provided.

But while recovering from the illness they may not need those intense services and will need to prepare to go home. Nursing led

inpatient units, which are managed by nurses as opposed to physicians, have been designed to prepare patients for home. Ten studies,

including over 1800 patients, were analysed to determine if patients sent to a nursing led inpatient unit benefited or at least fared no

worse than patients in a unit providing usual care. Compared to usual care, patients in nursing led inpatients units functioned better

and experienced greater well-being; more patients were discharged home and not to an institution after about 3 months (but not after

6 months); fewer were readmitted back into hospital soon after discharge; but they stayed in hospital longer. The number of deaths

during stay in hospital and 3 to 6 months after discharge was similar between the units (but there was a trend for more deaths early

while in nursing led inpatients units that needs to be researched further). It is still not known whether nursing led inpatient units save

money - studies in the United Kingdom found them more expensive than usual care units but studies in the United States found them

cheaper.

B A C K G R O U N D

There has been growing interest in alternatives to acute hospital

care for patients who have passed the acute phases of illness. In

the UK such services have been termed ’intermediate’ care. They

are broadly defined as ’...that range of services designed to facilitate
the transition from hospital to home, and from medical dependence to
functional independence, where the objective of care is not primarily
medical, the patient’s discharge destination is anticipated and a clin-
ical outcome of recovery (or restoration of health) is desired’ (Steiner

1997). The development of intermediate care services aimed pre-

dominantly at older people formed a significant part of the UK

Department of Health’s plan for developing services for older peo-

ple (DoH 2001). In the USA the need for services bridging the

gap between acute services and home care or long term care has

long been discussed in the face of measures designed to contain

acute care costs for an ageing population (Bowcutt 2000). Similar

developments are under consideration in much of the developed

world.

The aim of intermediate care is two fold. Firstly, it is intended

to enhance the quality of care received by patients while reducing

or preventing an unnecessary acute hospital stay. Secondly, by re-

moving these patients from acute care facilities, resources in those

facilities can be used more appropriately. The potential need for

intermediate care has been identified through numerous studies

identifying large numbers of patients inappropriately placed in
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acute beds (Goddard 2000). These patients are said to neither re-

quire nor benefit from the full range of disciplines and facilities of

the acute ward. However, there is a need to evaluate the effective-

ness of any alternative provision in order to determine that it does

indeed meet patient need to at least the level currently offered by

acute services.

Alternatives to acute hospital care include interventions in the pa-

tient’s own home, such as hospital-at-home (Knowelden 1991)

and enhanced post-discharge support schemes (Martin 1991). A

range of inpatient services have also been defined as intermediate

care, including nursing led in-patient units (Pearson 1992), general

practitioner run community hospitals (McCormack 1992) inter-

mediate care in nursing homes (Ward 2003) and community care

centres (Wilce 1988). Some sub-acute care centres in the USA also

appear to be offering clinical services that fall within this spectrum

(Griffiths 1997) as do some transitional care services and units

focussing on care of the so called chronically critically ill (Daly

1995). Other services to which the term intermediate care have

been applied in the USA do not fall within this spectrum as they

provide either low intensity long term care or provide care that is

primarily intermediate between critical care and general acute care

units. The evidence base is weak. A review of the use of care home

environments for the rehabilitation of older people (Ward 2003)

found no evidence of high enough quality to include in their re-

view. Hospital at home and other early discharge schemes are re-

viewed elsewhere (Shepperd 2005, Shepperd 2004). Evidence of

benefit to patients of these interventions is weak although it seems

that hospital at home can substitute for acute care.

This review will examine evidence for the effectiveness of inpatient

intermediate care that substitutes for a period of acute hospital

stay, specifically those models of care where nurses have replaced

the care management function of hospital doctors and nursing is

identified as the lead therapy. This model of care has been labelled

in a variety of ways but is referred to here as a nursing-led inpa-

tient unit (NLU). The potential effectiveness of this intervention

is based on a hypothesised trajectory of care needs where (for some

patients suffering some conditions) the main need during the pre-

discharge period is nursing (Hall 1969). Transfer to a NLU is said

to improve outcomes through the higher priority that can be given

to professional nursing care for these sub-acute/rehabilitation pa-

tients in an environment where the needs of acute and non-acute

patients do not compete (Griffiths 2000).

The intervention is multifaceted. The defining elements of the

intervention are the professional substitution (nurse for doctor)

and altered case mix of the unit. The aim is to enhance the quality

and quantity of nursing care received by patients in preparation

for discharge. The intervention is not simply discharge planning,

although this may form an intrinsic part of the care package. Or-

ganisational changes in nursing care (such as primary nursing)

and management (such as shared governance) have been associ-

ated with NLUs with the aim of improving the quality of nurs-

ing care. Although the nurse acts as care manager in the NLU

this is as a substitute for medical management of care. This sub-

ject of this review thus differs from case management as an inter-

vention, where the aim is to improve care through improved co-

ordination, communication and inter-professional collaboration.

The professional discipline of the case manager is irrelevant to this

function. Other groups are currently reviewing case management

(Zwarenstein 2000).

O B J E C T I V E S

The review aims to determine whether nursing-led inpatient units

are effective in preparing patients for discharge from hospital. Ef-

fectiveness of the NLU will be compared to ’usual care’ (inpatient

care in general acute hospital wards). In order to achieve this, the

objectives of the review are as follows:

(1) to identify patient outcomes for the NLU compared to usual

care;

(2) to identify resource use/cost of the NLU compared to usual

care.

The NLU would be deemed effective as a substitute for usual care

if it achieved equal or improved outcomes.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCT) controlled clinical trials

(CCT), controlled before and after trials (CBA) and interrupted

time series designs.

Types of participants

Participants considered for inclusion in the review were adult pa-

tients who were assessed as eligible for nurse-managed care in a

NLU where acute hospital (medically led) care is the alternative.

Patients must be over 18. The NLU care must have substituted for

some or all of the acute hospital stay (i.e. not simply be an addi-

tion to usual inpatient care). Nurse-managed care that substitutes

only for a stay in a mental health facility was not considered. No

restrictions were made in terms of patient diagnoses.
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Types of interventions

Interventions must have been delivered in a setting other than

the patients’ home (hence ’institutional’) including hospital wards,

cottage hospitals and nursing homes. The nurse must have been

the identified leader of the clinical team for a majority of patients

in the unit. Where leadership is unclear, nurses having the author-

ity to admit and discharge patients operationally defined nurse-

management of care. Services where nursing did not explicitly

comprise the predominant therapy were included but considered

separately. The aim of the intervention was crucial in identifying

relevant studies. Although essentially subjective, the definition of

intermediate care given above was used as the basis for inclusion.

The intervention must have substituted for a period of inpatient

care in an acute care facility where usual modes of care organisa-

tion were utilised. Specifically, the NLU must have been compared

to inpatient care that was managed by a consultant (attending)

physician or surgeon.

Types of outcome measures

The following outcome measures were considered for this review:

mortality.

discharge to institutional care

independence / functional status

length of inpatient stay

readmission

measures of health status and psychological wellbeing

Measures of satisfaction

cost of inpatient care, and cost of post discharge care

.

Search methods for identification of studies

Initial searching for the review was conducted in January 2001

using the

following strategy on MEDLINE CINAHL and the Cochrane

Library:

nurs$ adj2 led

nurs$ adj2 managed

nurs$ adj2 directed

nursing adj bed

intermediate care

nurse clinicians (MeSH)

Clinical nurse specialist (key word and MeSH)

skilled nursing facilities (MeSH)

intermediate care facilities(MeSH)

sub-acute/sub acute care (key word and MeSH).

Searches were limited by using the methodological components

of the EPOC

search strategy:

1. randomized controlled trial.pt.

2. controlled clinical trial.pt.

3. intervention studies/

4. experiment$.tw.

5. (time adj series).tw.

6. (pre test or pretest or posttest or post test).tw.

7. random allocation/

8. impact.tw.

9. intervention?.tw.

10. chang$.tw.

11. evaluation studies/

12. evaluat$.tw.

13. effect?.tw.

14. comparative studies/

15. animal/

16. human/

17. 15 not 16

18. or/1-14

19. 18 not 17

(operators given are for OVID nearest equivalent operator used

on other

interfaces).

Key word (free text only) versions of this strategy were conducted

on

EMBASE, HMIC and BNI with synonymous index terms (where

available)

identified using the OVID mapping function. Searches on BNI

and HMIC

were not limited by method. The science and social science cita-

tion

indices (ISI Web of Knowledge) were searched for citations to

works of

key authors identified early in the search (Hall 1969, Hall 1975,

Pearson 1988a, Pearson 1988b, Pearson 1992, Evans 1994, Grif-

fiths 1995,

Griffiths 1998).

Based on this broad strategy relevant citations were scrutinised and

a

more specific subject search strategy was devised.

(nurs$ adj2 led or nurs$ adj2 managed or nurs$ adj2 directed)

AND

(intermediate care or nursing homes (MESH) or intermediate care

facilities(MeSH) or sub-acute/sub acute care (key word and

MeSH). This

was last run in November 2006.

The search was updated using the EPOC specialised register (See

SPECIALISED REGISTER under GROUP DETAILS) and

through contact with

experts in the field. The register was last searched in October 2006

using the relevant terms from the EPOC taxonomy. As additional

papers

were identified for inclusion in the review these have been added

to

citation searches. The last citation search was performed in January
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2007 to search for citations to all studies identified as included in

this review.

Data collection and analysis

A single reviewer (PG) scanned the results from all searches to

identify items in need of further scrutiny. Potentially relevant pa-

pers were retrieved. PG and one other reviewer independently

read these publications. Those that described a clinical service that

might meet the criteria and described any evaluation were retained

for detailed consideration according to the criteria for patient and

service type described above and the standard methodological cri-

teria for inclusion in an EPOC review.

Data extraction was completed independently by pairs of review-

ers using a checklist developed by EPOC, modified and amended

for the purposes of this review (see METHODS USED IN RE-

VIEWS under GROUP DETAILS). PG contacted investigators

for further information where necessary. Where one of the re-

viewers was the author of a paper under consideration, reviewers

who were not authors made decisions about inclusion. An author

and a second reviewer who was not an author conducted data ex-

traction from those studies. In all cases, disagreements were re-

solved by discussion. Of 23 studies that were identified for detailed

scrutiny against the criteria, agreement on eligibility for inclusion

was reached based on initial independent judgements in 21/23

cases (kappa 0.83).

The quality of eligible trials was assessed using the criteria de-

scribed by the EPOC group (see ADDITIONAL INFORMA-

TION, ASSESSMENT OF METHODOLOGICAL QUALITY

under GROUP DETAILS). A quality score was derived from the

EPOC checklist based the number of quality criteria that were

rated as done. There are seven criteria for RCTs and CCTs, al-

though one of these (follow up of professionals) did not apply

to studies where the unit of allocation and analysis was patients.

In addition to the EPOC criteria, intention to treat analysis was

recorded since selective attrition from the nurse-led group due to

medical instability is a major potential source of bias in controlled

trials in this area. This criterion was rated as done where authors

clearly stated that they used an intention to treat analysis or suffi-

cient description was given to determine that those allocated to the

NLU were not dropped from the study if they became unwell. The

criterion for adequate follow up was considered for length of stay

and place of discharge or mortality as primary outcomes for the

overall quality assessment. Where follow up for other outcomes

fell below the acceptable level of 80% this is noted in the report

of that outcome below. Of the outcomes considered, most were

either patient completed (satisfaction, health status measures) or

regarded as intrinsically objective (length of stay, mortality) and

so overall consideration of blinding and reliability of outcome as-

sessment was restricted to the assessment of functional status /

dependence or other subjectively assessed outcomes.

Where services showed a degree of similarity in terms of setting

and client group meta-analysis was performed. A random effect

model was used. All analyses were sub divided according to the

quality scores in order to allow an exploration of bias due to poor

study quality. Studies meeting four or more quality criteria were

rated as stronger, those meeting three or less were rated as weaker.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded

studies.

See: tables of studies

The initial search identified approximately 10,000 unique cita-

tions. From these searches and subsequent updates, 234 papers

appeared potentially relevant. These were screened on the basis

of title and PG and AF retrieved abstract and the full text of 74

papers for further assessment. From these, 23 unique studies were

identified as requiring detailed assessment. Seven studies were ex-

cluded as they as described interventions that did not meet the

criteria specified for a nursing-led inpatient unit in intermediate

care either because nurses did not lead the clinical team or the

intervention was exclusively concerned with long term care. One

failed to meet the criteria as nurses could admit to only two beds

of a 17-bedded unit. Four papers provided descriptions of services

but no evaluation or evaluations that failed the basic EPOC crite-

ria (see table of excluded studies).

Eleven studies met all the review criteria. Of these 10 were RCTs

(Pearson 1988a, Pearson 1988b, Griffiths 1995, Walsh 1999,

Bowcutt 2000, Griffiths 2000, Griffiths 2001, Steiner 2001) or

quasi-random CCTs (Hall 1975, Daly 1995) trials and one a CBA

- (Davies 1994) (See table of included studies). Three of the RCTs

used randomised consent designs (Zelen’s design) with either dou-

ble consent (to research participation and either allocated treat-

ment Griffiths 1995, Griffiths 2000) or single consent - (to trans-

fer to NLU only Steiner 2001). Sample sizes of the random / quasi-

random studies were generally modest with the largest study hav-

ing a sample of 539 (Hall 1975). In total 1896 patients were in-

volved in the 10 trials. The CBA (Davies 1994) reported averages

over periods before and after the NLU was established but did not

identify the sample sizes.

Of the included studies, eight were conducted in the UK. Of

these, three (Griffiths 1995, Walsh 1999, Steiner 2001) recruited

patients following an acute general medical admission and three

(Davies 1994, Griffiths 2000, Griffiths 2001) recruited patients

post acute medical and general surgical admissions. In all cases,

patients who had been admitted with a wide range of medical

/ surgical problems were treated. Two studies recruited patients

with specific conditions (Hip fracture Pearson 1998a, hip fracture,
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stroke and amputation Pearson 1988b). Only Pearson 1988a and

Davies 1994 had age specific admission policies (60+ and 75+

respectively) but in all cases where detail is given the mean age of

the patient population was over 70 years. All of these described

a service for patients following acute admission and explicitly or

implicitly described a recovery trajectory from medical to nursing

need as part of their rationale. All offered a service that could

broadly be described as non-specialist rehabilitation in a nurse-

managed environment and placed emphasis on the therapeutic

activity of nursing. Despite the heterogeneity of the original reason

for hospital admission, these services have a number of features in

common and selected patients based on non-medical need.

The remaining studies were conducted in the USA (Hall 1975,

Daly 1995, Bowcutt 2000). Both Hall 1975, and Bowcutt 2000

describe services for patients from acute medical / surgical units

although Hall 1975 studied only patients post cardiac event or

surgery. Daly 1995 describes a service for patients who would oth-

erwise experience an extended stay in ICU (the so called chron-

ically critically ill). Since the majority of patients in the Nurse-

led unit were discharged directly from the hospital it is included

here as meeting the criteria for intermediate care although clearly

to a very different clinical population. Both Hall 1975 and Daly

1995 explicitly identify nursing as therapy and identify rehabili-

tative goals of care. Bowcutt’s description is less explicit although

the intervention is designed to provide care in a more therapeutic

environment with a holistic care approach. Only Bowcutt 2000

describes an age-limited service with a lower limit of 50 but all

three cared for primarily elder patients with a mean age from 64

(Daly 1995) to 73 (Bowcutt 2000).

Some control group patients experiencing usual care were trans-

ferred from acute care to traditional rehabilitation or community

hospital settings in most studies. In general, such facilities were

not utilised as part of the transition for patients from the NLU.

For the purpose of fair comparison, wherever possible the index

admission is determined from entry into the study (or admission

to hospital) until the patient has made the transition to their in-

tended permanent place of residence (be it home or institution).

Exceptions to this are noted in reporting of results. In all cases, the

majority of patients spent the majority of their stay in either the

NLU or acute units.

Specific detail of care provided to both intervention and usual

care groups was lacking in many studies. In addition to those el-

ements that define the intervention (nurse versus doctor leader-

ship of care), care on the NLU was generally described as more

patient centred with systems of nursing work such as primary

nursing utilised. Descriptions of the NLU also typically described

attempts to make the environment and living experience of the

patients more homely and therapeutic (Pearson 1988a, Pearson

1988b, Daly 1995, Griffiths 1995, Griffiths 2000, Bowcutt 2000,

Griffiths 2001) although the mechanisms for achieving this varied

considerably. Where comparison was possible, the NLU generally

offered enhanced skill mix in the nursing team with higher num-

bers of senior and specialist nurses than in control wards (Griffiths

2000, Griffiths 2001). Other studies described the presence of se-

nior nurses and nurse specialists on the NLU but made no specific

mention of their availability on control wards (Hall 1975, Pearson

1988a, Pearson 1988b, Daly 1995, Bowcutt 2000). Overall nurse

staffing in NLU (including qualified and unqualified staff ) was at

an equivalent level to control conditions (Griffiths 1995, Griffiths

2000, Griffiths 2001, Steiner 2001) although in some cases the

increased number of senior nurses was matched by a reduced num-

ber of qualified staff delivering patient care (Daly 1995, Griffiths

2000).

The updated search identified one study (Michael 2004), which

was not a CBA and was excluded from the review.

Risk of bias in included studies

See table of included studies, Table 1 for summary of study validity.

The quality of studies was variable. See Table 1 for summary of

quality assessment. Only three trials used concealed allocation

(Pearson 1988a; Pearson 1988b, Griffiths 2001) although three

others used randomised consent designs in which allocations can-

not be concealed (Griffiths 1995, Griffiths 2000, Steiner 2001).

Follow up of patients recruited into the trials was generally ac-

ceptable (10/11) although it was impossible to determine for one

study. Length of stay (11/11) and discharge destination (10/11)

which are not subject to interpretative bias were reported in most

trials. No trial demonstrated blinded assessment of subjective out-

comes such as functional status. Only 4/11 clearly demonstrated

that there were no important baseline differences between groups

and for 4/11 there were baseline differences that could favour the

intervention (NLU) group. Only 3/11 studies reported reliable

assessment of subjective outcomes such as dependence. Most trials

were well protected against contamination (9/11), since the in-

tervention was unit based and control patients did not access the

NLU. Re-admission of control patients to the NLU during the

follow up occurred in one study although it is unlikely to have

made a major impact on outcome as numbers were low. The po-

tential for contamination in the CBA of Davies 1994 could not

be assessed. Five trials explicitly used intention to treat analysis al-

though it is only apparent that patients who became ill were selec-

tively dropped from the intervention group in one case (Pearson

1988b) although the numbers so treated were low (2/84 patients).

Five studies were rated as stronger based on meeting 4 or more

quality criteria. Five were rated as weaker based on meeting less

than 4 criteria. One (Davies 1994) trial met none of the quality cri-

teria specified for the relevant design (CBA). This study ultimately

yielded no useable data for the review. Daly 1995 was deemed

unsuitable for use in a any pooled analysis since the clinical service

and client group was so clearly distinct from that offered by other

NLUs.
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Effects of interventions

Comparison 1: NLU vs. general inpatient care.

Outcome: Mortality

Seven studies reported inpatient mortality. Six studies reported

mortality over extended periods. Griffiths 2000 reported up to

90 days post admission. Hall 1975, Griffiths 2001, Steiner 2001

reported six months post admission follow up and Pearson 1988a,

Pearson 1988b reported six month post discharge follow up.

Meta-analysis shows no statistically significant difference in inpa-

tient mortality between NLU and usual inpatient care (Odds Ra-

tion (OR) 1.10, 95% Confidence Interval (CI) 0.56 to 2.16). One

study (Pearson 1988b) showed a statistically significant reduction

in mortality for the NLU (OR 0.3 95%CI 0.11 to 0.81) although

this could be accounted for by pre-test differences between groups.

There was no difference in mortality to longest follow up (OR

0.92, 95% CI 0.65 to 1.29) and no individual study showed a

significant difference. Analysis of the stronger studies (4 or more

quality criteria met) alone also shows no statistically significant

difference in inpatient mortality (OR 1.52, 95% CI 0.86 to 2.68)

or mortality to longest follow up (OR 1.08, 95% CI 0.71 to 1.65).

Given that the intervention involves a removal of some degree of

medical supervision the experimental hypothesis of these studies is

in effect ’no difference’. The confidence intervals are wide and the

results of the stronger studies suggest a possible trend to increased

inpatient mortality in the NLU and so the evidence to support

the hypothesis of no difference is weak.

As inpatient mortality potentially involves different lengths of fol-

low up for the groups compared, studies that reported outcomes

to a fixed period from study entry were examined. Four stud-

ies provided data to 3 months (3 trials) or six months (3 trials)

from admission. There was no statistically significant difference in

mortality within 3 months of admission (OR 1.60 95%CI .93 to

2.75). There was no statistically significant difference in mortality

within 6 months of admission (OR 0.96, 95% CI .63 to 1.47).

The pattern of results is consistent with deaths occurring earlier in

the NLU group although no study reported hazard of death as an

outcome and no results were near significance at the conventional

level of p<0.05.

Outcome: Discharge to institutional care

Seven studies reported discharge to institutional care and 3 re-

ported institutionalisation at follow up beyond the index admis-

sion (90 days post admission for Griffiths 2000, 180 days for

Griffiths 2001 and Steiner 2001). Odds of being discharged to

institutional care were reduced for patients allocated to the NLU

(OR 0.44 95% CI 0.22 to 0.89) although analysis of the three

stronger studies alone does not show a clear benefit from the NLU

(OR 0.88 95% CI 0.54 to 1.43).

A combined outcome of death or discharge to institutional care

(6 studies) was constructed to correct for the impact of inpatient

death since different numbers died in each group and they might

otherwise have been discharged to nursing homes. The odds of

death or institutional care were reduced for those allocated to the

NLU (OR 0.71 95% CI 0.53 to 0.95) but this is not supported by

the 4 stronger studies alone (OR 1.04 95% CI 0.72 to 1.50). There

was no statistically significant difference in the odds of institutional

care at longest follow up (OR 0.97, 95% CI 0.60 to 1.58).

Outcome: Functional status at discharge

Six studies reported measures of functional status or improvement

in functional status at discharge from the index admission. Five

studies reported improvement in the Barthel Index from admis-

sion to discharge (Griffiths 1995, Walsh 1999, Griffiths 2000,

Griffiths 2001, Steiner 2001). One reported nursing dependency

at discharge (Pearson 1988b).

Patients discharged from NLUs had better functional status at the

point of discharge than controls (Standardized Mean Difference

(SMD) 0.35, 95% CI 0.16 to 0.53). In all studies, the mean dif-

ference favoured the NLU. This conclusion was not sensitive to

study quality with a benefit for the NLU group also demonstrated

by the stronger studies alone (SMD 0.22 95% CI 0.05 to 0.39)

albeit of a smaller magnitude. This finding could be influenced

by differences in mortality with more dependent (sicker) patients

dying as opposed to being discharged dependant. Separate analy-

sis of the four studies reporting change in functional status (and

therefore less affected by any baseline differences in function and

differences in mortality) also showed that patients discharged from

the NLU benefit (SMD 0.32, 95% CI 0.1 t1o 0.54).

Outcome: Length of hospital stay

Nine studies reported on length of stay inpatient stay (i.e. in the

original facility or NLU). Eight studies reported length of stay to

first discharge home. One study (Bowcutt 2000) reported only

length of stay in hospital where large numbers of patients from

the control group study were discharged to rehabilitation facilities

outside the original hospital. This length of stay to first discharge

home could not be determined. For three studies (Pearson 1988a

Pearson 1988b, Steiner 2001) figures for length of stay in hospi-

tal and length of stay to first discharge home were reported sepa-

rately, as a small number of patients undergoing usual care were

discharged via community hospitals. In the case of studies where

rates of transfer to rehabilitation settings in another facility was

negligible, length of stay to fist discharge home was taken to be

the same as length of stay in hospital (Hall 1975; Griffiths 1995;

Walsh 1999; Griffiths 2000; Griffiths 2001).

All but one study showed the NLU to have longer stays and in most

cases the increase in length of stay was significant. The only excep-

tions were Walsh 1999 where there was a non-significant increase

in length of stay and Griffiths 1995 where the NLU group had sub-

stantially (but non significant) reduced hospital stay. Meta-analysis

indicates length of stay to discharge from hospital was significantly

increased for patients cared for in NLUs with a weighted mean

difference (WMD) of 7.37 days (95% CI 2.86 to 11.88 days).

However there was significant heterogeneity among the weaker

studies. Analysis of the stronger studies alone confirms the finding

that length of stay was increased (WMD 13.41, 95% CI 8.54 to

18.29 days).
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The increase in stay was partly accounted for by stays in other

facilities among the control group. Stay until first discharge home

is increased by 5.13 days (WMD) which does not quite achieve

statistical significance (95% CI -0.5 days to 10.76 days). Bowcutt

2000 did not report on length of stay until first discharge home

and it seems likely that the 33/94 patients in the control group

discharged to rehabilitation facilities would contribute a substan-

tial number of days stay. However, the results of other studies were

consistent and analysis based on the four stronger studies alone

confirms an increased length of stay until first discharge home

(WMD 8.78 days, 95% CI 2.93 to 14.63 days).

As there is evidence of skewed distributions, with standard devia-

tions close to the mean in most cases, meta-analysis may be biased

and so these analyses should be viewed as tentative.

Outcome: Readmission

Five studies reported early re admissions to hospital (within 4

weeks / 30 days of discharge). Odds of readmission were reduced

for patients from the NLU (OR 0.52 95% CI 0.34 to 0.80).

Analysis of the three stronger studies indicates a similar benefit but

does not achieve statistical significance (OR 0.63 95% CI 0.36 to

1.12).

Outcome: Self reported quality of life / general health status at

discharge

Five studies reported a measure of general health status at dis-

charge. Three reported change scores (from admission to dis-

charge) using an abbreviated version of the Nottingham Health

Profile (the NHPD) (Griffiths 1995, Griffiths 2000, Griffiths

2001). Two reported a life satisfaction score at discharge (Pearson

1988a, Pearson 1988b). Of these studies two had poor (below

80%) follow up (Griffiths 1995, Griffiths 2000) of which one was

below 50% (Griffiths 1995). Two studies reported quality of life at

six month follow up (Pearson 1998b, Steiner 2001). Follow up fell

below 80% for this outcome in two studies which reported change

scores (Griffiths 1995 and Griffiths 2000) and for the two studies

reporting six month follow up (Pearson 1988b, Steiner 2001)

The NLU was associated with better health status at the point

of discharge (SMD 0.28, 95% CI 0.09 to 0.48). One individual

study reported significant benefit to the NLU group (Griffiths

2001) and this was the study with the highest quality rating of

this group. The NLU group showed better outcomes in all but

one study (Griffiths 1995) and analysis of the two stronger studies

alone shows a benefit from the NLU based on change scores (SMD

0.33 95% CI 0.01 to 0.67), which nears significance.

Steiner 2001 found no significant difference at six months (mean

difference in score 0.9 95% CI 0.7 to 2.4) as did Pearson 1988b

(mean difference in score 0.5 no CI given), although in both cases

results favoured the NLU. However, since both of these results are

based on very low follow up and neither is based on change scores

to mitigate against pre test differences, little can be made of these

findings.

Outcome: Psychological wellbeing

Three studies reported psychological well-being, in all cases mea-

sured by change in the 12-item General Health Questionnaire

(GHQ) from admission to discharge. Only one study had a fol-

low up of greater than 80% (Griffiths 2001) while one had a fol-

low up of below 50% (Griffiths 1995). Patients discharged from

the NLU showed a greater improvement in wellbeing (SMD 0.36

95% CI -0.03 to 0.74) although this did not reach statistical sig-

nificance. Analysis of the two stronger studies alone gave similar

results (SMD 0.25, 95% CI 0.03 to 0.52).

Outcome: Satisfaction with care

Three studies reported measures of patient satisfaction Two used

the Newcastle satisfaction with nursing scale (Griffiths 2000;

Griffiths 2001) and one a patient services checklist (Pearson

1988b). In all cases response fell below 80% and for 2/3 studies

(Griffiths 2000; Griffiths 2001) follow up was below 60% . Pa-

tients experiencing the NLU were more satisfied than those expe-

riencing usual care (SMD 0.22, 95% CI -0.03 to 0.46) although

the result does not quite achieve significance. No individual stud-

ies achieved significance but in all cases outcomes for the NLU

were favourable. Results of the two stronger studies confirmed the

trend (SMD 0.19, 95% CI -0.11 to 0.48) although the suggestion

of benefit is more equivocal.

Comparison 2: NLU vs. Intensive Care Unit (ICU)

A single study (Daly 1995) compared a NLU for the chronically

critically ill with conventional care in an ICU. In patient mortality

was lower for the NLU but not significantly so (OR 0.62 95% CI

0.35 to 1.10). Long term follow up (over variable periods up to

24 months) is reported for a sub sample. This shows no overall

difference between the NLU and usual care (OR 0.8 95% CI

0.40 to 1.59). There was no difference in proportion discharged

to institutional care (OR 0.61, 95% CI .0.30 to 1.25). Length of

stay to first discharge home did not differ (WMD 2 days, 95% CI

10.96 to -6.96 days). Early readmission rate (within 21 days) was

lower for the NLU (OR 0.33 95% CI 0.12 to 0.94).

Costs and resource use. (Table 2, Table 3)

Seven studies reported data on costs or charges for providing ser-

vices. No study reported a wider (e.g. societal) perspective. For

four (Daly 1995, Griffiths 2000, Griffiths 2001, Steiner 2001)

comprehensive costs of providing services were identified although

for one (Steiner 2001) many variable costs were aggregated at a

care group level and so may not reflect true costs. For two stud-

ies (Pearson 1988a, 1988b) little detail is given of the methods

used although both appear to have used average costs ward costs

per bed and did not take into account any individual differences

in resource use (e.g. tests, investigations, therapies). In one study

(Bowcutt 2000) it was unclear if the figures given were based on

costs or hospital charges, which can differ widely. In all cases the

perspective was that of the acute care provider and no attempt was

made to identify costs to patient or carers other than direct charges

for services.

In most studies, daily cost of care (average cost bed stay / av-

erage length of stay) was lower for the NLU group. The excep-

tion to this was Steiner 2001 where daily costs attributed to the
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NLU were higher than for controls. In this study the unit cost

attributed to the NLU included laboratory tests and other vari-

able costs but these were apportioned between wards in a direc-

torate and it was not clear if the cost reflected actual resource use

in the NLU. Where studies reported details on resource use daily

use of laboratory tests and investigations and other therapies (in-

cluding medicine) was generally lower for the NLU (Daly 1995,

Griffiths 2000, Griffiths 2001, Steiner 2001) with the exception of

physiotherapy (Griffiths 2000, Griffiths 2001, Steiner 2001). Use

of medically qualified staff was reduced (Griffiths 1995, Griffiths

2000, Griffiths 2001, Steiner 2001). Nurse staffing was generally

equivalent in terms of overall numbers where reported (Griffiths

1995, Griffiths 2000, Griffiths 2001). The precise composition of

the nursing team varied with higher numbers of senior staff than

control wards (Griffiths 2000, Griffiths 2001) but in some cases

lower overall numbers of qualified nurses (Daly 1995 Griffiths

2000).

Estimated costs of inpatient care for the NLU were higher than

usual care for all UK studies, mainly due to the longer inpatient

stay. Estimated costs of care on the NLU were lower than usual

care for US based studies mainly due to costs /charges being lower

for the NLU. The major determinant of total cost of care was the

length of stay and in five of seven studies the more expensive model

of care was that which involved longer stay. The exceptions to this

are Pearson 1988a and Bowcutt 2000. For Pearson 1988a there was

little difference in stay and little difference in costs. Recalculation

based on figures quoted in the paper for daily costs (average stay X

average daily costs) suggests that the cost for the treatment group is

nearly identical to that for the control group. Bowcutt 2000 gives

a large cost saving for the NLU despite slightly increased length of

stay but there is some doubt about whether costs to the hospital or

charges to the patient / insurer are the basis of the estimates given.

Charges may have a different relationship to cost for each model

of care and thus provide a poor estimate of difference.

Three UK studies reported on costs after discharge. Griffiths 2000

and Griffiths 2001 found lower costs for the NLU group in the

month after discharge. However, savings would have to be main-

tained over extended periods to balance increased inpatient costs

and patients from the NLU group were discharged later and so

costs may simply have been displaced from community to acute

hospital services. Steiner 2001reported costs over six months and

found no substantial change from the difference in cost at dis-

charge suggesting that there is no accumulating cost saving over

time.

D I S C U S S I O N

Ten studies were found which met the review criteria and pro-

vided data on patient outcomes, resource use or cost. The quality

of studies is variable but overall results indicate that at the point of

discharge from inpatient care, patients discharged from the NLU

are more independent in terms of functional status and experi-

ence greater wellbeing. Fewer patients are discharged to institu-

tional care although this benefit is not sustained by longer-term

follow up (up to six months) and there is a reduction in early

readmission for patients discharged from the NLU. Studies done

in the UK suggest that the increased time spent in hospital for

those discharged from the NLU make this more expensive than

traditional care. In the US studies lower costs or charge for the

NLU make this appear the cheaper option. Some of these results

are sensitive to study quality and generally higher quality studies

alone give more equivocal results. However, despite the apparent

heterogeneity of patient groups, settings and implementation of

NLU the trends of results are consistent for most studies on most

outcomes irrespective of study quality. This review confirms that

trends observed in individual studies may reflect real differences

although the possibility of bias cannot be fully discounted.

NLUs can provide care that is intermediate between acute hospitals

and home. In the more recent UK based studies control patients

spent an average of between 18.2 and 42 days in acute care facilities

(Walsh 1999, Steiner 2001, Griffiths 2001, Griffiths 2000). If this

is regarded as the stay that patients in the NLU would otherwise

have, it is clear the NLU succeeds in substituting for a considerable

acute stay. Similarly in the one recent US study set in sub-acute care

(Bowcutt 2000) the NLU substituted for an average 9.1 days of

acute care. Daly 1995 demonstrated that a NLU for the chronically

critically ill could substitute for 50.6 days of acute care (including

time spent in ICU). However, NLUs appear to substitute for other

transitional facilities such as community hospitals in some cases

since for some control patients the index admission included a

period of stay in such facilities whereas it was rare for patients from

NLUs. The NLU also substitutes for a period of home care in some

cases since total inpatient stay is 5.13 days longer. Since the aim is

to be intermediate between hospitals and home this suggests that,

in this regard, the NLU serves its designated function.

There is some evidence of benefit. There is evidence that patients

are less likely to be discharged to institutional care from the NLU.

This conclusion is sensitive to the quality of included studies and

is not clearly supported by the higher quality research, although

the trend across all studies is consistent. Patients discharged from

the NLU are more independent in terms of functional status.

Other measures of general health status and psychological well-

being also point to patients having improved status at the point of

discharge from the NLU although the quality of this evidence is

poor due to low follow up in many studies. The NLU also reduces

the number of early re-admissions. However, there is no evidence

that benefit is maintained over the medium to long term as there

is no difference in the number in institutional care by the end of

follow up (typically six months).

It may be that patients are better at point of discharge from the

NLU as they have stayed longer. This seems unlikely to be the

sole explanation , since the effects observed are relatively large for
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the proportionately small increase in stay. Even if this is the case,

providing the additional time is beneficial since adverse events

like early rehospitalisation are intrinsically undesirable if they are

avoidable. Avoidance of institutionalisation in the short term alone

is a less clear benefit and service users would need to determine

the value of postponing institutionalisation for only a short time.

There was no evidence of adverse effects in terms of mortality to

longer follow-up. However, for inpatient (early) mortality the con-

fidence intervals are wide and the trend of results is unfavourable

to the NLU with 3 of the 4 better quality studies comparing the

NLU to general inpatient care showing a non-significant increase.

Although this could be a product of increased length of stay or

sampling error there is insufficient evidence regarding the impact

of the NLU on early mortality to ddetermineits safety definitively.

The UK studies suggest that the NLU is more expensive than

usual care to acute care providers although there are cost savings

after discharge. It seems unlikely in view of other findings that

these are maintained for sufficiently long to equalise costs. Both

US studies show cost savings but the robust evidence was derived

from a single study comparing the NLU to intensive care. The

basis of the cost savings identified in the study in sub-acute care

(where the NLU was compared to general acute care) was less clear

but does point to potentially reduced costs particularly since stays

in rehabilitation units were not included in costs for the usual care

group.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

The NLU functions as a form of intermediate care and patients

who are discharged from it may have higher levels of function and

well-being. It is unclear if this benefit is simply a product of an

increased stay and so the claim of the NLU to be positively thera-

peutic is untested. Although no statistically significant adverse ef-

fects were noted there was a trend to increased inpatient mortality

for the NLU group among the stronger studies. This finding was

not reflected in the weaker studies nor in longer term follow up.

Again this may be a product of increased length of stay but the

possibility of increased early mortality in the NLU group cannot

be discounted. However, there is no clear evidence to support the

fears expressed by some (Grimley Evans 2001) that NLUs repre-

sent a retrograde step, which leads to inadequate rehabilitation for

older people.

In the UK extra resources have been identified for the provision of

intermediate care (DoH 2001) and in the US the establishment

of sub-acute / intermediate care in skilled nursing facilities can

generate revenue for providers over and above that for an acute

admission (Griffiths 1997). The NLU is one of a range of possi-

ble services in which additional resources could be invested. Ev-

idence for other forms of inpatient intermediate care is scant or

non-existent. Although NLUs have previously been singled out as

being supported by weak evidence, the findings of this review give

some basis on which the NLU can be supported. The evidence

is certainly far stronger for the NLU than for intermediate care

in care homes (Ward 2003). However, generalisation from this

evidence for the development of new services must be made with

caution. Despite the consistency of results, the services described

as NLUs are complex and diverse and attention must be given to

the detailed implementation in local circumstances. Certainly the

effectiveness of NLUs should not be assumed when developing

new services.

Some common features do emerge from the services described.

The majority of evidence for NLU derives from what are best

described as demonstration units and in all cases there was addi-

tional preparation for staff either in terms of advanced qualifica-

tion for some or all practitioners, specific skills training or wider

programmes of practice development. The NLU, as evaluated,

does not necessarily entail a net reduction in resource use and ev-

idence from the UK suggests that total resource use in the inpa-

tient setting is increased. Rather the NLU involves an alteration

in the way resources are used and an alteration in composition

of the healthcare team. In particular, the skill mix of the nursing

workforce has generally been enriched and not down graded, even

where overall numbers may be reduced. Generalisation from this

evidence can only be to adequately resourced units.

There was an active attempt to assess suitability in terms of med-

ical stability in all cases and potential to benefit from the NLU

in most cases. With the exception of Daly 1995, suitability of pa-

tients referred from a larger pool was aassessedusing very broad

criteria. Further aassessmentof suitability was in large part sub-

jective. Attention needs to be paid to this in developing services.

Despite the shortcomings, those developing services would be well

advised to look to detailed admission criteria published in some

accounts (Evans 1994, Daly 1995, Griffiths 1998 ; NLIU 1999)

even though these accounts do tend to articulate who is unsuitable

more clearly than who is likely to obtain most benefit (Griffiths

2000). It is far from clear that the criteria used would distinguish

suitable patients in an undifferentiated post acute population who

had not been subject to initial referral.

Since costs are largely determined by local circumstances, it would

be unwise to draw to general a conclusion. Nonetheless, it seems

that the NLU may lead to an overall increase in resource use during

the index admission where average stay is extended beyond that

incurred by those under usual care. The specific resources used may

change but the only consistent finding of overall decrease is use of

medical personnel. Resource use after discharge may be reduced

but not significantly so. The economic basis of sub acute units in

the USA in particular is complex. Payments to the provider for

the initial acute hospitalisation may be fixed under prospective

payment systems. Transfer to a skilled nursing facility for sub-
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acute care can generate additional revenue to the care provider, as

it is reimbursable in addition to the acute stay. Hence, even if it

was a more costly option in terms of total resources used it might

in fact generate more revenue to the provider. A similar situation

may occur in the UK under the new ’payments by results’ system if

the post acute stay becomes identified as a different eepisodefrom

the initial aactuateadmission.

Implications for research

More evidence from well-conducted trials is required to fully de-

termine safety in the NLU compared to usual care. This review

did not set out to compare the NLU with other forms of inpatient

intermediate care although it is clear that usual post acute care can

also incorporate periods of stay in environments such as commu-

nity hospitals that might be considered as such. The searches con-

ducted for this review would have identified studies where patients

were assigned directly to the NLU or another form of intermediate

care and none were found. Thus, it remains unclear which services

are best suited to which patients and which configuration of ser-

vices represents the most cost effective solution. More research is

required.

More evidence is required identifying criteria for suitability for

NLU (as opposed to other forms of intermediate care) and to de-

termine the cost effectiveness of the NLU relative to other forms

of intermediate care. In determining cost effectiveness, it will be

important to recognise that any service that sits at a boundary be-

tween different service providers is in danger of generating perverse

incentives with the solution to the equation for cost effectiveness

varying according to which providers perspective is taken.

The perspective of service users has not been fully considered as

yet, although in addition to the weak but positive evidence on sat-

isfaction presented here there has been some qualitative research,

which gave a broadly favourable view of the NLU (Wiles 2003).

However, if decisions are to be made regarding the merit of invest-

ing in NLUs in order to gain (for example) a short term delay in

admission to a nursing home, a wider consideration of both client

and carer perspectives on the matter is required.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Bowcutt 2000

Methods Study design: RCT

Unit of allocation: Individual patient

Unit of analysis: Individual patient

Power calculation: Not done

Concealment*: Unclear

Follow-up*: 98%

Blinded assessment* : done for length of stay and discharge destination

Baseline*: Not clear. Large difference in mean age between groups.

Reliable outcomes*: done for length of stay and discharge destination

Contamination*: Unlikely - control patients not exposed to NL

Intention to treat analysis*: unclear

Participants Elderly (’geriatric’) sub-acute (defined by Joint Commission on Accreditation of Healthcare Organisations

survey criteria) patients who would otherwise be admitted/remain on acute medical / surgical services.

Inclusion criteria ’mentally alert’ (not defined), no contagious diseases, not a primary psychiatric problem

and 50+ years of age

96 Treatment 38.54% male, mean age 77.5

95 C 37.89% male, mean age 68.4

Follow up 100% of those reported.

Interventions Unit / setting: 20 bed self contained sub-acute care unit within an acute hospital (USA).

Care management: Program director (nurse manager) headed weekly review meetings with interdisci-

plinary team and patients / families to plan and evaluate care.

Nursing Team: Day shift comprised 2 Registered Nurses, 2 Licensed Practical Nurses and 2 Clinical

Nursing assistants plus a CNS and nurse manager. Night shift 1 RN, 2 Licensed Practical Nurses and 2

Nursing assistants.

MD team: A specialist multidisciplinary team (geriatric clinical nurse specialist, dietitician, physical ther-

apist, speech and hearing therapist, social worker, activity specialist and chaplain plus general nursing and

medical staff ) headed by a nurse manager/ Other therapy was available on a case by case basis.

Education / preparation for staff: Orientation to sub acute / geriatric care + in service training

Other: Aimed to create a homely environment with patients encouraged use collective dining area and

bring in personal items such as bedspreads. An activity program included book groups and games, craft,

art etc

Control: general medical / surgical wards

Outcomes Length of stay

Costs

Place of discharge

Notes Quality score 2/5 (blinding / reliability not rated as all outcomes for this study are intrinsically blind /

reliable)

Risk of bias
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Bowcutt 2000 (Continued)

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Daly 1995

Methods Study design: CCT using permuted block design ’biased coin’ in a 1:2 (control:treatment). Coin toss

determines first allocation. If first allocation is C then next 2 are Treatment. If Treatment a second coin

toss determines order of next two (1 Treatment and 1 C).

Unit of allocation: patient

Unit of analysis: patient

Power calculation: Not done

Concealment*: Not done

Follow-up*: 100%

Blinded assessment*: done for length of stay and discharge destination, unclear for data from chart review

Baseline*: done - no substantial differences between groups. Slight difference on respiratory complications

in favour of control

Reliable outcomes*: done for length of stay and discharge destination, done for chart review (90%+

agreement)

Contamination*: Unlikely - control patients not exposed to NL

Intention to treat analysis*: Unclear

Participants ’Chronically critically ill’ defined as ICU stay >5 days, no instability in past 3 days, no vasopressors or

arterial monitoring referred from ICU APACHE II score 15 or less, TISS class II or III and not suitable

for general nursing unit. Admitting diagnoses cardiovascular respiratory and neurological

Mean age 64, mean ICU stay 16 days

TREATMENT 145

C 75

100% follow for main outcomes.

Interventions Unit / setting: 7 bedded unit in acute tertiary teaching hospital (USA)

Care management: Case management by unit nurse with use of unit based protocols for ventilator weaning,

sedation, nutrition and pain management and primary nursing.

Nursing Team: 16 Registered Nurses (including case manager and a CNS) + 3 patient care assistants.

Typically nurse patient ratio 1:2 (per shift)

MD team: No interns / residents. Unit medical director and case manager perform daily ’rounds’. Case

manager presents at weekly inter-disciplinary case conference (composition not specified) and arranges

consultation from other disciplines as required.

Education / preparation for staff: 8 week training programme for case managers

Other: Private rooms / enclosed bed spaces and lighting dimmed when appropriate, low technology

open visiting and overnight stays by relatives available. Family involvement in care encouraged. Staff

management using a shared governance model

Control: 12 bed Medical ICU / 18 bed Surgical ICU with (approximately) 1:1 Nurse patient ratio

(per shift) + attending managed care with interns / residents. Nursing according to primary care model.

Traditional staff management model. Environment ’traditional’ ICU with open bed spaces and highly

prominent technology
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Daly 1995 (Continued)

Outcomes In patient mortality

Discharge destination

Readmission (within 3 weeks)

Length of hospital stay

Number of infections per patient

Number of respiratory complications per patient

Number of life threatening complications per patient

Patient satisfaction

Charges / costs

Notes Quality score 4/7

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear D - Not used

Davies 1994

Methods Controlled before and after study comparing NL pre / post implementation with 2 control wards

Baseline Comparability: Not clear - length of stay and quality of care reported for 2 (1) control wards.

Lengths of stay differs markedly

Blinded assessment: done for length of stay, not done for quality.

Reliable assessment: done for length of stay unclear for quality, satisfaction

Contamination: Unclear

Follow up: sample size and follow up are unclear.

Participants Elderly care ’rehabilitation’. Patients over 75 with a range of diagnoses (examples given CVA, MI, pneu-

monia and hip fracture). Sample size not specified but pre and post length of stay data presented from 6

month periods. Data is presented from 53 nurses relating to job satisfaction

Interventions Unit / setting: 18 bed unit in a satellite (non acute) hospital linked to (2 miles) a District General Hospital

(UK).

Care management: Care managed in a single weekly interdisciplinary meeting chaired by a senior nurse.

No routine medical assessment with primary nurse planning care and initiating medical involvement /

referring to other disciplines.

Nursing Team: No detail given.

MD team: Included ’therapists’ (Occupational Therapy and Physio) Social work and medics. No registrar

/ senior registrar input onto ward.

Education / preparation for staff: None described although the process of implementation is described as

developing from within the unit (i.e. bottom up)

Other: Attempts to create less formal atmosphere (e.g. nurses did not wear uniforms)

Control: .Two ’similar’ wards with routine medical care management

Outcomes Length of stay

quality of care

nurse job satisfaction
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Davies 1994 (Continued)

Process of interdisciplinary care

Notes Quality score: N/A

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear D - Not used

Griffiths 1995

Methods Study design: RCT using ’Zellen’s design’ with double consent

Unit of allocation: Patient

Unit of analysis: Patient

Power calculation: Not done

Concealment*: Not done. Randomisation from open list prior to patient consent

Follow-up*: 84% of randomised patients consented. 100% of consented patients followed up.

Blinded assessment*: Done for length of stay and discharge destination. Not done for functional status.

Baseline*: Baseline differences in functional status and abnormal assessment findings in favour of inter-

vention group. Statistical analysis (ANCOVA) attempted to correct for pre-test differences.

Reliable outcomes*: Done for length of stay and discharge destination. Not done for functional status

Contamination*. Unlikely - control patients not exposed to NL

Intention to treat analysis*: Analysis done on intention to treat basis

Participants Post-acute patients referred from acute medical wards of tertiary teaching hospital and assessed as being

medically stable and having a remediable nursing need. 75% female, mean age 77 years mean acute stay

23 days. Stroke, cardiac problems and functional deficits most common cause for initial admission

Treatment 71

Control 48

(84% of assigned patients consented. Full follow up of consenting patients)

Interventions Unit / setting: 13 bedded unit in split site tertiary / general acute care hospital (UK).

Care management: Nurses assessed suitability for admission and primary nurses on unit planned care.

Unit manager chaired interdisciplinary meeting

Nursing Team: 1 primary nurse + 7 other Registered nurses and 2 auxiliary nurses (nursing aides). Overall

nurse patient ratio (from roster) 0.82 nurses per patient per day 79% qualified (Registered / Licensed

nurses)

MD team: Physiotherapy, Occupational therapy and social work and medical officer (general practitioner

or equivalent) + others including medicine on referral. Team meetings led by unit manager / primary

nurse.

Education / preparation for staff: Team building and a series of away days prior to implementation.

Training in physical assessment for senior staff (primary nurses + those assessing pt suitability). The service

developed at the end of a long process of practice development and was developed through a bottom up

mechanism.

Other: Interventions designed to promote more patient centred and informal environment such as staff

wearing own clothes, patient representative on unit management / steering group

Control: general medical (including elderly care) wards with equivalent nursing staff and routine medically
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Griffiths 1995 (Continued)

managed care

Outcomes Length of stay

Health status

psychological well-being

physical / functional dependence

place of discharge

mortality

readmission

complications

Notes Quality score 3/7

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear D - Not used

Griffiths 2000

Methods Study design: RCT using ’Zellen’s design’ with double consent

Unit of allocation: Patient

Unit of analysis: Patient

Power calculation: Done - powered to detect medium effect sizes

Concealment*: Not done. Randomisation from open list held remote from patients prior to patient

consent

Follow-up*: 77% of randomised patients consented. 100% of consented patients followed up.

Blinded assessment*: Done for length of stay and discharge destination. Not done for functional status.

Baseline*: No substantial differences at baseline.

Reliable outcomes*: Done for length of stay and discharge destination. Done for functional status - average

kappa for each item of Barthel Index greater than .8.

Contamination*. Unlikely - control patients not exposed to NLU

Intention to treat analysis*: Analysis done on intention to treat basis

Participants Post-acute patients referred from acute wards (predominantly med / surgical) of tertiary teaching hospital,

assessed as being medically stable and having a remediable nursing need. 63% female mean age 77 mean

acute stay 25.2 days. Orthopaedic, gastrointestinal and neurological problems most frequent reasons for

initial admission

Treatment 97

Control 80

(77% of assigned patients consented. Full follow up of consenting patients)

Interventions Unit / setting: 24 bedded unit in satellite hospital providing care of the elderly and rehabilitation services

linked to tertiary hospital on separate site (UK).

Care management: Nurses assessed suitability for admission and primary nurses on unit planned care.

Unit manager (nurse) chaired interdisciplinary meeting

Nursing Team: 3 primary nurses + other Registered nurses and nursing aides. 0.75 nurses per patient per
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Griffiths 2000 (Continued)

day 61% qualified

MD team: Physiotherapy, Occupational therapy and social work and medical officer (general practitioner

or equivalent) + others including medicine on referral. Team meetings led by unit manager / primary

nurse.

Education / preparation for staff: Team building and a series of away days prior to implementation.

Training in physical assessment for senior staff (primary nurses + those assessing pt suitability). The service

developed at the end of a long process of practice development and was developed through a bottom up

mechanism. No specific ongoing development orientation for new staff although some in service training

on physical assessment.

Other: Interventions designed to promote more patient centred and informal environment such as staff

wearing own clothes, patient representative on unit management / steering group. Occupational Therapy

led activity group

Control: Acute general wards (including elderly care) with 0.86 nurses per patient 75% qualified and

routine medically managed care

Outcomes Length of stay

Health status

psychological well-being

physical / functional dependence

place of discharge

mortality

readmission

complications

Patient Satisfaction

In hospital costs

Post discharge costs

Notes Quality score 5/7

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear D - Not used
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Griffiths 2001

Methods Study design: RCT

Unit of allocation: Patient

Unit of analysis: Patient

Power calculation: Done - powered to detect medium effect sizes

Concealment*: Done. Randomisation from opaque sealed envelopes opened after consent

Follow-up*: 99%.

Blinded assessment*: Done for length of stay and discharge destination. Not done for functional status.

Baseline*: No substantial differences at baseline.

Reliable outcomes*: Done for length of stay and discharge destination. Done for functional status - average

kappa for each item of Barthel Index greater than .8 agreement 90%+ on all items.

Contamination*. Unlikely - control patients not exposed to NL

Intention to treat analysis*: Analysis done on intention to treat basis

Participants Post-acute patients referred from acute wards (predominantly medical / orthopaedic / surgical wards) of

a district general hospital assessed as being medically stable and having a remediable nursing need. 67%

female mean age 78 mean acute stay 15.2 days. Orthopaedic, gastrointestinal and neurological problems

most frequent reasons for initial admission

Treatment 89

Control 87

99% follow up for main endpoints (discharge, in hospital mortality)

Interventions Unit / setting: 19 bedded unit in district general hospital (UK)

Care management: Nurses assessed suitability for admission and primary nurses on unit planned care.

Unit manager (nurse) chaired interdisciplinary meeting

Nursing Team: 3 primary nurses + other Registered Nurses and nursing aides. 0.84 nurses per patient

63% qualified (Registered / Licensed Nurse)

MD team: physiotherapy, Occupational therapy and social work and medical officer (general practitioner

or equivalent) + others including medicine on referral. Team meetings led by unit manager / primary

nurse.

Education / preparation for staff: Newly appointed team at inception of project. Senior staff appointed

involved in formal in service training in nurse practitioner’ skills such as chest / abdominal assessment

taking ECG, certifying death. Predominantly ’top down’ development.

Other: Staff chose informal track suit style uniform to create less formal atmosphere

Control : general surgical medical wards .81 nurse per patient per day, 61% qualified

Outcomes Length of stay

Health status

Psychological well-being

Physical / functional dependence

place of discharge

mortality

Readmission

Complications

Patient Satisfaction

In hospital costs

Notes Quality score 6/7

Risk of bias
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Griffiths 2001 (Continued)

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

Hall 1975

Methods Study design: quasi random controlled trial based on terminal digit of accession number.

Unit of allocation: Patient

Unit of analysis: Patient

Power calculation: Not done

Concealment*: Unclear method of assignment was ’withheld from physicians’

Follow-up*: 94.6%.

Blinded assessment*: Done for length of stay and discharge destination. Not done for functional status.

Baseline*: Differences noted in functional independence in favour of intervention group.

Reliable outcomes*: Done for length of stay and discharge destination. Not clear for functional status.

Contamination*. Possible for long term follow up - control patients readmitted to NL - but not substantial

(14 patients in total)

Intention to treat analysis*: Done

Participants Patients post acute coronary event (MI, heart failure rhythm disorder) assessed as being medically stable

and having a remediable nursing need

Treatment 351 mean age 66.2, 39% Female mean 19.8 days post admission

Control 188 mean age 67.0, 40% Female mean 20.1 days post admission

94.6% of patients followed up for main outcome (death within 18 months)

Interventions Unit / setting: 2 x 40 bed units attached to acute general / tertiary care teaching hospital

Care management: Admission authorised by nurse manager . Care planned and managed by primary

nurse.

Nursing Team: Described as all Registered Nurses. 1 RN per 8/10 patients during the day

MD team: No detail given - the role of other professions is described as advisory

Education / preparation for staff:

Other: Extensive descriptions are given of changes in the philosophy and approach to nursing and attempts

to make the unit more informal and inviting (open visiting)

Control: Usual care in medically managed acute units

Outcomes Lenght of stay

Mortality to 18 months

Independence

Readmission

Hospital charges

Satisfaction

Notes Quality score 2/7

Risk of bias

Item Authors’ judgement Description
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Hall 1975 (Continued)

Allocation concealment? Unclear D - Not used

Pearson 1988a

Methods Study design: RCT

Unit of allocation: Patient

Unit of analysis: Patient

Power calculation: Not done

Concealment*: Done. Randomisation from opaque sealed envelopes opened after consent

Follow-up*: 82% to 6 months

Blinded assessment*: Done for length of stay and discharge destination. Not done for functional status.

Baseline*: Reported a difference in frequency using stairs before admission - direction and magnitude not

specified.

Reliable outcomes*: Done for length of stay and discharge destination. Not clear for functional status.

Contamination*. Unlikely - control patients not exposed to NLU

Intention to treat analysis*: Unclear

Participants Patients post internal fixation of hip fracture assessed as being medically stable and having a remediable

nursing need. Patients aged 60+ transfered after average 9.8 days acute stay (treatment group)

25 Control mean age 80, 88% female

45 Treatment mean age 81, 84% female

Interventions Unit / setting: 9 bedded cottage hospital in rural setting

Care management: Senior nurse assessed patients, primary nurse planned and managed care

Nursing Team: Approximately 9 whole time equivalent qualified nurses + 2 nursing assistants

MD team: Social worker, physiotherapist and Dr available on referral in advisory capacity

Education / preparation for staff: An extensive staff development programme (over 6 months) prior to

changing to nurse-led care

Other: Removal of routine for patients day, informal atmosphere, nurses wore ordinary clothes

Control: Usual care in medically managed acute wards and community hospitals

Outcomes Length of stay

Mortality

Dependency

Life satisfaction

Nursing care quality

Cost of nursing staff

Notes Quality score 3/7

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate
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Pearson 1988b

Methods Study design: RCT

Unit of allocation: Patient

Unit of analysis: Patient

Power calculation: Not done

Concealment*: Done. Randomisation from opaque sealed envelopes opened after consent

Follow-up*: 96%

Blinded assessment*: Done for lenght of stay and discharge destination. Not done for functional status.

Baseline*: Significant difference in Clifton Assessment Procedures for the Elderly score favours interven-

tion

Reliable outcomes*: Done for length of stay and discharge destinatination. Not clear for functional status.

Contamination*. Unlikely - control patients not exposed to NLU

Intention to treat analysis*: Not done (treatment group patients dropped if not transferred to NLU)

Participants Patients post acute admission following stroke, fractured neck of femur or amputation of lower limb

assessed as being medically stable and having a remediable nursing need. Mean stay in acute care 10.8

days (treatment group only) Mean age 80.7 years 61% female.

Treatment 87

Control 77

96% of patients randomised were followed up to discharge

Interventions Unit / setting: 16 bedded unit in acute district general hospital

Care management: Patients assessed by senior nurse practitioner and medical officer (both had power of

veto) care managed and planned by primary nurses.

Nursing Team: 10.6 whole time equivalent qualified (RN) nurses and 5.3 Whole Time Equivalents ward

orderly (nursing aides)

MD team: Social worker, physiotherapist occupational therapy and Dr available on referral in advisory

capacity and through weekly team meeting. A part time activity co-coordinator worked as a member of

the team.

Education / preparation for staff:

Other: Environment attempted to create a ’homely’ atmosphere with carpets, a bar, dining table piano

etc in a large sitting room. Nurses did not wear uniform

Control: usual care in medically managed acute wards and community hospitals

Outcomes Length of stay

Place of discharge

Mortality

Dependency

Life satisfaction

Nursing care quality

Cost of nursing staff

Notes Quality score 3/7

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate
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Steiner 2001

Methods Study design: RCT using ’Zellen’s design’ with single consent

Unit of allocation: Patient

Unit of analysis: Patient

Power calculation: Done - powered to detect medium or smaller effect sizes

Concealment*: Not done. Randomisation prior to consent from opaque sealed envelope

Follow-up*: 98% of randomised patients followed up.

Blinded assessment*: Done for lenght of stay and discharge destination. Not clear for data extracted from

charts.

Baseline*: No substantial differences at baseline.

Reliable outcomes*: Done for length of stay and discharge destinatination. Not clear for data extracted

from charts

Contamination*. Unlikely - control patients not exposed to NLU

Intention to treat analysis*: Analysis done on intention to treat basis

Participants Post-acute patients referred from acute medical wards of tertiary teaching hospital, assessed as being medi-

cally stable. Time from initial admission not specified. Most frequent diagnoses respiratory, cardiovascular

(including stroke) and gastrointestinal

Treatment 119 mean age 72.2, 49% female

Control 121 mean age 69.3, 60% female

98% of patients randomised followed up to discharge for main outcomes (Length of Stay / mortality)

Interventions Unit / setting: 10 nurse managed beds in 16 bedded on a satellite site (primarily out-patient) linked to an

acute teaching hospital.

Care management: Nurses assessed suitability and primary nurse leads the multi-disciplinary team. Care

planning mechanism not specified but nurses take decision to discharge.

Nursing Team: 22 nurses (whole time equivalent) 60% qualified.

MD team: No formal medical involvement except on referral. Regular physiotherapy and occupational

therapy, other therapists available on request.

Education / preparation for staff: No special training given / required

Other: Open visiting and informal uniform for nurses to promote non clinical atmosphere

Control: Usual post acute care in hospital. Staffing ratio derived from a typical’ control ward (Walsh et al

2003) .8 nurses per patient, 60% qualified (registered / licensed)

Outcomes Length of stay

Functional dependence

place of discharge

mortality

Readmission

Complications

Resource use

Quality of care

Notes Quality score 4/7

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear
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Walsh 1999

Methods Study design: RCT

Unit of allocation: Patient

Unit of analysis: Patient

Power calculation: Not done

Concealment*: Done. Randomisation from opaque sealed envelopes opened after consent

Follow-up*: 100%.

Blinded assessment*: Done for lenght of stay and discharge destination. Not done for functional status.

Baseline*: Not clear. Reported no significant differences at baseline but data not given and power low

Reliable outcomes*: Done for length of stay and discharge destinatination. Not clear for functional status.

Contamination*. Unlikely - control patients not exposed to NLU

Intention to treat analysis*: Done

Participants Post-acute patients referred from acute medical wards of tertiary teaching hospital, assessed as being

medically stable. Time from initial admission not specified. 9 patients in treatment group, 8 control. No

other detail given

Interventions Unit / setting: 10 bedded unit on a satellite site (primarily out-patient) linked to an acute teaching hospital.

Care management: Nurses assessed suitability and primary nurse leads the multi-disciplinary team. Care

planning mechanism not specified but nurses take decision to discharge.

Nursing Team: 22 nurses (whole time equivalent) 60% qualified).

MD team: No formal medical involvement except on referral. Regular physiotherapy and occupational

therapy, other therapists available on request.

Education / preparation for staff: No special training given / required

Other: Open visiting and informal uniform for nurses to promote non clinical atmosphere

Control: Usual post acute care in hospital

Outcomes Length of stay

Functional dependence

place of discharge

mortality

Notes Quality score 4/7

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Yes A - Adequate

*Items that contribute to quality score if ’done’. Overall rating for follow up based on over 80% follow up for lenght of stay, place of

discharge and functional status at discharge for live discharges - lowest figure used.

.
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Bachmann 1987 Intervention comprises general development of services for older people. Fails to meet operational definition

of nurse-managed care in terms of admission and discharge rights although nurses are more actively involved

in care

Barrett 2001 Descriptive data only. No comparison group

Bond 1989 Intervention exclusively long term care

Burl 1998 Intervention exclusively long term care. Joint medical / nurse practitioner management of care

Crotty 2005 Care targetted exclusively at those awaiting long term care placement (therefore not clearly ’intermediate care’)

and does not appear to be nurse-managed care but a medically led team with a nurse-coordinator

Kane 1989 Intervention primarily in long term care.

Landefeld 1995 Intervention comprises general development of services for older people. Fails to meet operational definition

of nurse-managed care in terms of admission and dischage rights although nurses are more actively involved

in care management

Michael 2004 Study is not a CBA and two groups are not comparable.

Mullen 1995 Descriptive data only. No comparison group.

Nelson 1984 Descriptive data and change in patient condition only reported. No comparison group

Pioro 2001 Nurse practitioners substitute for house staff not consultant / attending in care management. Fails to meet

operational definition of nurse-managed care in terms of admission and discharge rights although nurses are

more actively involved in care management

Shepperdson 2001 Not a nurse-led unit as nurses could only admit to 2/16 beds

Sitzia 1998 Descriptive data and change in patient condition only reported. No comparison group

von Sternberg 1997 Programme of sub-acute care involving nurse practioners in care management but care team is explicitly led

by a geriatrician

Wilce 1988 Purely descriptive account of an intervention. Nurse leadership unclear
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D A T A A N D A N A L Y S E S

Comparison 1. NLU vs general inpatient care

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Inpatient mortality 7 953 Odds Ratio (M-H, Random, 95% CI) 1.10 [0.56, 2.16]

1.1 Stronger studies 4 607 Odds Ratio (M-H, Random, 95% CI) 1.52 [0.86, 2.68]

1.2 Weaker studies 3 346 Odds Ratio (M-H, Random, 95% CI) 0.68 [0.13, 3.46]

2 Early post discharge death (4-6

weeks)

4 892 Odds Ratio (M-H, Random, 95% CI) 0.63 [0.25, 1.62]

2.1 Stronger studies 1 153 Odds Ratio (M-H, Random, 95% CI) 0.44 [0.08, 2.49]

2.2 Weaker studies 3 739 Odds Ratio (M-H, Random, 95% CI) 0.74 [0.24, 2.24]

3 Mortality within 3 months of

admission (12 weeks / 90 days)

3 885 Odds Ratio (M-H, Random, 95% CI) 1.60 [0.93, 2.75]

3.1 Stronger studies 2 352 Odds Ratio (M-H, Random, 95% CI) 1.52 [0.82, 2.82]

3.2 Weaker studies 1 533 Odds Ratio (M-H, Random, 95% CI) 1.88 [0.61, 5.80]

4 Mortality within 6 months of

admission (24 weeks / 180

days)

3 946 Odds Ratio (M-H, Random, 95% CI) 0.96 [0.63, 1.47]

4.1 Stronger studies 2 413 Odds Ratio (M-H, Random, 95% CI) 0.95 [0.58, 1.56]

4.2 Weaker studies 1 533 Odds Ratio (M-H, Random, 95% CI) 1.00 [0.46, 2.20]

5 Mortality to longest follow up

(within 6 months)

6 1350 Odds Ratio (M-H, Random, 95% CI) 0.92 [0.65, 1.29]

5.1 Stronger studies 3 590 Odds Ratio (M-H, Random, 95% CI) 1.08 [0.71, 1.65]

5.2 Weaker studies 3 760 Odds Ratio (M-H, Random, 95% CI) 0.70 [0.37, 1.34]

6 Discharge to institutional care 7 952 Odds Ratio (M-H, Random, 95% CI) 0.44 [0.22, 0.89]

6.1 stronger studies 4 529 Odds Ratio (M-H, Random, 95% CI) 0.83 [0.41, 1.67]

6.2 Weaker studies 3 423 Odds Ratio (M-H, Random, 95% CI) 0.24 [0.12, 0.49]

7 Independent at discharge 6 861 Odds Ratio (M-H, Fixed, 95% CI) 0.71 [0.53, 0.95]

7.1 stronger studies 4 586 Odds Ratio (M-H, Fixed, 95% CI) 1.04 [0.72, 1.50]

7.2 Weaker studies 2 275 Odds Ratio (M-H, Fixed, 95% CI) 0.36 [0.22, 0.59]

8 Institutional care to longest

follow up

3 411 Odds Ratio (M-H, Random, 95% CI) 0.97 [0.60, 1.58]

8.1 Stronger studies 3 411 Odds Ratio (M-H, Random, 95% CI) 0.97 [0.60, 1.58]

9 Functional Status 6 762 Std. Mean Difference (IV, Random, 95% CI) 0.35 [0.16, 0.53]

9.1 Stronger studies 4 540 Std. Mean Difference (IV, Random, 95% CI) 0.22 [0.05, 0.39]

9.2 Weaker studies 2 222 Std. Mean Difference (IV, Random, 95% CI) 0.61 [0.34, 0.88]

10 Change in functional Status

(admission to discharge)

5 638 Std. Mean Difference (IV, Random, 95% CI) 0.32 [0.11, 0.54]

10.1 Strong 4 540 Std. Mean Difference (IV, Random, 95% CI) 0.22 [0.05, 0.39]

10.2 Weak 1 98 Std. Mean Difference (IV, Random, 95% CI) 0.77 [0.35, 1.18]

11 Length of stay to first discharge

from hospital setting

9 1669 Mean Difference (IV, Random, 95% CI) 7.37 [2.86, 11.88]

11.1 Stronger studies 4 607 Mean Difference (IV, Random, 95% CI) 13.41 [8.54, 18.29]

11.2 Weaker Studies 5 1062 Mean Difference (IV, Random, 95% CI) 4.08 [-0.97, 9.13]

12 Length of stay to first discharge

home

8 1478 Mean Difference (IV, Random, 95% CI) 5.13 [-0.50, 10.76]

12.1 Stronger studies 4 607 Mean Difference (IV, Random, 95% CI) 8.78 [2.93, 14.63]
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12.2 Weaker Studies 4 871 Mean Difference (IV, Random, 95% CI) -1.37 [-13.52, 10.

79]

13 Early readmission (within 30

days)

5 1126 Odds Ratio (M-H, Random, 95% CI) 0.52 [0.34, 0.80]

13.1 Stronger studies 3 493 Odds Ratio (M-H, Random, 95% CI) 0.63 [0.36, 1.12]

13.2 Weaker studies 2 633 Odds Ratio (M-H, Random, 95% CI) 0.40 [0.21, 0.76]

14 Quality of life / health status 5 448 Std. Mean Difference (IV, Random, 95% CI) 0.28 [0.09, 0.48]

14.1 Stronger studies 2 238 Std. Mean Difference (IV, Random, 95% CI) 0.33 [-0.01, 0.67]

14.2 Weaker studies 3 210 Std. Mean Difference (IV, Random, 95% CI) 0.22 [-0.07, 0.51]

15 Quality of life / health status

change scores only

3 275 Std. Mean Difference (IV, Random, 95% CI) 0.22 [-0.15, 0.59]

15.1 Stronger studies 2 238 Std. Mean Difference (IV, Random, 95% CI) 0.33 [-0.01, 0.67]

15.2 Weaker studies 1 37 Std. Mean Difference (IV, Random, 95% CI) -0.30 [-1.12, 0.53]

16 Psychological wellbeing 3 280 Std. Mean Difference (IV, Random, 95% CI) 0.36 [-0.03, 0.74]

16.1 Stronger studies 2 244 Std. Mean Difference (IV, Random, 95% CI) 0.25 [-0.03, 0.52]

16.2 Weaker studies 1 36 Std. Mean Difference (IV, Random, 95% CI) 1.04 [0.17, 1.90]

17 Satisfaction 4 335 Std. Mean Difference (IV, Random, 95% CI) 0.22 [-0.03, 0.46]

17.1 Stronger studies 2 175 Std. Mean Difference (IV, Random, 95% CI) 0.19 [-0.11, 0.48]

17.2 Weaker Studies 2 160 Std. Mean Difference (IV, Random, 95% CI) 0.29 [-0.15, 0.72]

Comparison 2. NLU vs ICU

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Inpatient mortality 1 220 Odds Ratio (M-H, Random, 95% CI) 0.62 [0.35, 1.10]

2 Mortality to longest follow up

(Up to 24 months)

1 152 Odds Ratio (M-H, Random, 95% CI) 0.80 [0.40, 1.59]

3 Discharge to institutional care 1 145 Odds Ratio (M-H, Random, 95% CI) 0.61 [0.30, 1.25]

4 Length of stay to first discharge

home

1 220 Mean Difference (IV, Random, 95% CI) -2.0 [-10.96, 6.96]

5 Early readmission (within 30

days)

1 145 Odds Ratio (M-H, Random, 95% CI) 0.33 [0.12, 0.94]
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Analysis 1.1. Comparison 1 NLU vs general inpatient care, Outcome 1 Inpatient mortality.

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 1 Inpatient mortality

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Stronger studies

Griffiths 2000 17/97 7/80 21.2 % 2.22 [ 0.87, 5.65 ]

Griffiths 2001 9/89 7/86 19.4 % 1.27 [ 0.45, 3.58 ]

Steiner 2001 9/117 8/121 20.2 % 1.18 [ 0.44, 3.16 ]

Walsh 1999 0/8 0/9 Not estimable

Subtotal (95% CI) 311 296 60.8 % 1.52 [ 0.86, 2.68 ]

Total events: 35 (Treatment), 22 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 1.00, df = 2 (P = 0.61); I2 =0.0%

Test for overall effect: Z = 1.45 (P = 0.15)

2 Weaker studies

Griffiths 1995 13/71 6/48 19.2 % 1.57 [ 0.55, 4.46 ]

Pearson 1988a 0/45 0/25 Not estimable

Pearson 1988b 6/84 15/73 19.9 % 0.30 [ 0.11, 0.81 ]

Subtotal (95% CI) 200 146 39.2 % 0.68 [ 0.13, 3.46 ]

Total events: 19 (Treatment), 21 (Control)

Heterogeneity: Tau2 = 1.11; Chi2 = 5.05, df = 1 (P = 0.02); I2 =80%

Test for overall effect: Z = 0.47 (P = 0.64)

Total (95% CI) 511 442 100.0 % 1.10 [ 0.56, 2.16 ]

Total events: 54 (Treatment), 43 (Control)

Heterogeneity: Tau2 = 0.34; Chi2 = 9.19, df = 4 (P = 0.06); I2 =56%

Test for overall effect: Z = 0.27 (P = 0.79)

0.1 0.2 0.5 1 2 5 10

Favours treatment Favours control
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Analysis 1.2. Comparison 1 NLU vs general inpatient care, Outcome 2 Early post discharge death (4-6

weeks).

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 2 Early post discharge death (4-6 weeks)

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Stronger studies

Griffiths 2000 2/80 4/73 29.3 % 0.44 [ 0.08, 2.49 ]

Subtotal (95% CI) 80 73 29.3 % 0.44 [ 0.08, 2.49 ]

Total events: 2 (Treatment), 4 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.93 (P = 0.35)

2 Weaker studies

Pearson 1988b 4/78 3/58 37.0 % 0.99 [ 0.21, 4.61 ]

Hall 1975 2/349 2/184 22.6 % 0.52 [ 0.07, 3.75 ]

Pearson 1988a 1/45 1/25 11.0 % 0.55 [ 0.03, 9.12 ]

Subtotal (95% CI) 472 267 70.7 % 0.74 [ 0.24, 2.24 ]

Total events: 7 (Treatment), 6 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.30, df = 2 (P = 0.86); I2 =0.0%

Test for overall effect: Z = 0.54 (P = 0.59)

Total (95% CI) 552 340 100.0 % 0.63 [ 0.25, 1.62 ]

Total events: 9 (Treatment), 10 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.54, df = 3 (P = 0.91); I2 =0.0%

Test for overall effect: Z = 0.95 (P = 0.34)

0.01 0.1 1 10 100

Favours treatment Favours control
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Analysis 1.3. Comparison 1 NLU vs general inpatient care, Outcome 3 Mortality within 3 months of

admission (12 weeks / 90 days).

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 3 Mortality within 3 months of admission (12 weeks / 90 days)

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Stronger studies

Griffiths 2000 19/97 11/80 44.5 % 1.53 [ 0.68, 3.44 ]

Griffiths 2001 12/89 8/86 32.5 % 1.52 [ 0.59, 3.92 ]

Subtotal (95% CI) 186 166 77.0 % 1.52 [ 0.82, 2.82 ]

Total events: 31 (Treatment), 19 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.00, df = 1 (P = 0.99); I2 =0.0%

Test for overall effect: Z = 1.34 (P = 0.18)

2 Weaker studies

Hall 1975 14/349 4/184 23.0 % 1.88 [ 0.61, 5.80 ]

Subtotal (95% CI) 349 184 23.0 % 1.88 [ 0.61, 5.80 ]

Total events: 14 (Treatment), 4 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 1.10 (P = 0.27)

Total (95% CI) 535 350 100.0 % 1.60 [ 0.93, 2.75 ]

Total events: 45 (Treatment), 23 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.10, df = 2 (P = 0.95); I2 =0.0%

Test for overall effect: Z = 1.70 (P = 0.088)

0.1 0.2 0.5 1 2 5 10

Favours treatment Favours control
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Analysis 1.4. Comparison 1 NLU vs general inpatient care, Outcome 4 Mortality within 6 months of

admission (24 weeks / 180 days).

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 4 Mortality within 6 months of admission (24 weeks / 180 days)

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Stronger studies

Griffiths 2001 13/89 14/86 26.0 % 0.88 [ 0.39, 2.00 ]

Steiner 2001 25/117 26/121 45.7 % 0.99 [ 0.53, 1.84 ]

Subtotal (95% CI) 206 207 71.7 % 0.95 [ 0.58, 1.56 ]

Total events: 38 (Treatment), 40 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.05, df = 1 (P = 0.82); I2 =0.0%

Test for overall effect: Z = 0.20 (P = 0.84)

2 Weaker studies

Hall 1975 19/349 10/184 28.3 % 1.00 [ 0.46, 2.20 ]

Subtotal (95% CI) 349 184 28.3 % 1.00 [ 0.46, 2.20 ]

Total events: 19 (Treatment), 10 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.00 (P = 1.0)

Total (95% CI) 555 391 100.0 % 0.96 [ 0.63, 1.47 ]

Total events: 57 (Treatment), 50 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.07, df = 2 (P = 0.97); I2 =0.0%

Test for overall effect: Z = 0.17 (P = 0.87)

0.1 0.2 0.5 1 2 5 10

Favours treatment Favours control
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Analysis 1.5. Comparison 1 NLU vs general inpatient care, Outcome 5 Mortality to longest follow up

(within 6 months).

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 5 Mortality to longest follow up (within 6 months)

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Stronger studies

Griffiths 2000 19/97 11/80 17.1 % 1.53 [ 0.68, 3.44 ]

Griffiths 2001 13/89 14/86 16.7 % 0.88 [ 0.39, 2.00 ]

Steiner 2001 25/117 26/121 28.9 % 0.99 [ 0.53, 1.84 ]

Subtotal (95% CI) 303 287 62.6 % 1.08 [ 0.71, 1.65 ]

Total events: 57 (Treatment), 51 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 1.02, df = 2 (P = 0.60); I2 =0.0%

Test for overall effect: Z = 0.36 (P = 0.72)

2 Weaker studies

Pearson 1988b 10/84 18/73 15.6 % 0.41 [ 0.18, 0.96 ]

Hall 1975 19/349 10/184 18.1 % 1.00 [ 0.46, 2.20 ]

Pearson 1988a 4/45 2/25 3.6 % 1.12 [ 0.19, 6.60 ]

Subtotal (95% CI) 478 282 37.4 % 0.70 [ 0.37, 1.34 ]

Total events: 33 (Treatment), 30 (Control)

Heterogeneity: Tau2 = 0.08; Chi2 = 2.56, df = 2 (P = 0.28); I2 =22%

Test for overall effect: Z = 1.07 (P = 0.29)

Total (95% CI) 781 569 100.0 % 0.92 [ 0.65, 1.29 ]

Total events: 90 (Treatment), 81 (Control)

Heterogeneity: Tau2 = 0.00; Chi2 = 5.10, df = 5 (P = 0.40); I2 =2%

Test for overall effect: Z = 0.49 (P = 0.62)
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Analysis 1.6. Comparison 1 NLU vs general inpatient care, Outcome 6 Discharge to institutional care.

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 6 Discharge to institutional care

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 stronger studies

Griffiths 2000 25/80 31/73 16.7 % 0.62 [ 0.32, 1.19 ]

Griffiths 2001 6/80 6/79 12.7 % 0.99 [ 0.30, 3.20 ]

Steiner 2001 21/98 15/102 16.2 % 1.58 [ 0.76, 3.28 ]

Walsh 1999 2/8 6/9 7.1 % 0.17 [ 0.02, 1.38 ]

Subtotal (95% CI) 266 263 52.7 % 0.83 [ 0.41, 1.67 ]

Total events: 54 (Treatment), 58 (Control)

Heterogeneity: Tau2 = 0.24; Chi2 = 6.00, df = 3 (P = 0.11); I2 =50%

Test for overall effect: Z = 0.52 (P = 0.60)

2 Weaker studies

Bowcutt 2000 9/94 43/94 15.7 % 0.13 [ 0.06, 0.28 ]

Griffiths 1995 14/58 24/42 15.2 % 0.24 [ 0.10, 0.56 ]

Pearson 1988b 22/77 28/58 16.4 % 0.43 [ 0.21, 0.88 ]

Subtotal (95% CI) 229 194 47.3 % 0.24 [ 0.12, 0.49 ]

Total events: 45 (Treatment), 95 (Control)

Heterogeneity: Tau2 = 0.25; Chi2 = 5.07, df = 2 (P = 0.08); I2 =61%

Test for overall effect: Z = 3.88 (P = 0.00010)

Total (95% CI) 495 457 100.0 % 0.44 [ 0.22, 0.89 ]

Total events: 99 (Treatment), 153 (Control)

Heterogeneity: Tau2 = 0.65; Chi2 = 26.70, df = 6 (P = 0.00016); I2 =78%

Test for overall effect: Z = 2.28 (P = 0.023)
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Analysis 1.7. Comparison 1 NLU vs general inpatient care, Outcome 7 Independent at discharge.

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 7 Independent at discharge

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 stronger studies

Griffiths 2000 42/97 38/80 21.9 % 0.84 [ 0.47, 1.53 ]

Griffiths 2001 15/89 13/86 10.2 % 1.14 [ 0.51, 2.56 ]

Steiner 2001 30/107 23/110 15.2 % 1.47 [ 0.79, 2.75 ]

Walsh 1999 2/8 6/9 3.9 % 0.17 [ 0.02, 1.38 ]

Subtotal (95% CI) 301 285 51.2 % 1.04 [ 0.72, 1.50 ]

Total events: 89 (Treatment), 80 (Control)

Heterogeneity: Chi2 = 4.60, df = 3 (P = 0.20); I2 =35%

Test for overall effect: Z = 0.19 (P = 0.85)

2 Weaker studies

Griffiths 1995 27/71 30/48 20.6 % 0.37 [ 0.17, 0.78 ]

Pearson 1988b 28/83 43/73 28.2 % 0.36 [ 0.19, 0.68 ]

Subtotal (95% CI) 154 121 48.8 % 0.36 [ 0.22, 0.59 ]

Total events: 55 (Treatment), 73 (Control)

Heterogeneity: Chi2 = 0.00, df = 1 (P = 0.94); I2 =0.0%

Test for overall effect: Z = 4.05 (P = 0.000051)

Total (95% CI) 455 406 100.0 % 0.71 [ 0.53, 0.95 ]

Total events: 144 (Treatment), 153 (Control)

Heterogeneity: Chi2 = 15.94, df = 5 (P = 0.01); I2 =69%

Test for overall effect: Z = 2.33 (P = 0.020)
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Analysis 1.8. Comparison 1 NLU vs general inpatient care, Outcome 8 Institutional care to longest follow

up.

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 8 Institutional care to longest follow up

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Stronger studies

Griffiths 2000 36/78 39/69 43.9 % 0.66 [ 0.34, 1.27 ]

Griffiths 2001 13/71 9/64 24.3 % 1.37 [ 0.54, 3.46 ]

Steiner 2001 20/70 14/59 31.8 % 1.29 [ 0.58, 2.84 ]

Total (95% CI) 219 192 100.0 % 0.97 [ 0.60, 1.58 ]

Total events: 69 (Treatment), 62 (Control)

Heterogeneity: Tau2 = 0.03; Chi2 = 2.36, df = 2 (P = 0.31); I2 =15%

Test for overall effect: Z = 0.11 (P = 0.91)
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Analysis 1.9. Comparison 1 NLU vs general inpatient care, Outcome 9 Functional Status.

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 9 Functional Status

Study or subgroup Treatment Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Stronger studies

Griffiths 2000 80 13.4 (18.9) 73 10.6 (19.6) 20.3 % 0.14 [ -0.17, 0.46 ]

Griffiths 2001 79 3.6 (3.29) 79 2.6 (3.38) 20.7 % 0.30 [ -0.02, 0.61 ]

Steiner 2001 104 11.39 (17.3) 108 8.47 (12.96) 24.5 % 0.19 [ -0.08, 0.46 ]

Walsh 1999 8 12.86 (13.8) 9 0.63 (27.3) 3.3 % 0.53 [ -0.45, 1.50 ]

Subtotal (95% CI) 271 269 68.8 % 0.22 [ 0.05, 0.39 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.88, df = 3 (P = 0.83); I2 =0.0%

Test for overall effect: Z = 2.54 (P = 0.011)

2 Weaker studies

Griffiths 1995 58 27.9 (20.4) 40 10.9 (24.1) 14.1 % 0.77 [ 0.35, 1.18 ]

Pearson 1988b 74 60.3 (8.1) 50 56.2 (8.6) 17.1 % 0.49 [ 0.13, 0.85 ]

Subtotal (95% CI) 132 90 31.2 % 0.61 [ 0.34, 0.88 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.96, df = 1 (P = 0.33); I2 =0.0%

Test for overall effect: Z = 4.36 (P = 0.000013)

Total (95% CI) 403 359 100.0 % 0.35 [ 0.16, 0.53 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 7.49, df = 5 (P = 0.19); I2 =33%

Test for overall effect: Z = 3.71 (P = 0.00021)
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Analysis 1.10. Comparison 1 NLU vs general inpatient care, Outcome 10 Change in functional Status

(admission to discharge).

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 10 Change in functional Status (admission to discharge)

Study or subgroup Treatment Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Strong

Griffiths 2000 80 13.4 (18.9) 73 10.6 (19.6) 24.5 % 0.14 [ -0.17, 0.46 ]

Griffiths 2001 79 3.6 (3.29) 79 2.6 (3.38) 24.8 % 0.30 [ -0.02, 0.61 ]

Steiner 2001 104 11.39 (17.3) 108 8.47 (12.96) 28.8 % 0.19 [ -0.08, 0.46 ]

Walsh 1999 8 12.86 (13.8) 9 0.63 (27.3) 4.4 % 0.53 [ -0.45, 1.50 ]

Subtotal (95% CI) 271 269 82.5 % 0.22 [ 0.05, 0.39 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.88, df = 3 (P = 0.83); I2 =0.0%

Test for overall effect: Z = 2.54 (P = 0.011)

2 Weak

Griffiths 1995 58 27.9 (20.4) 40 10.9 (24.1) 17.5 % 0.77 [ 0.35, 1.18 ]

Subtotal (95% CI) 58 40 17.5 % 0.77 [ 0.35, 1.18 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.60 (P = 0.00031)

Total (95% CI) 329 309 100.0 % 0.32 [ 0.11, 0.54 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 6.57, df = 4 (P = 0.16); I2 =39%

Test for overall effect: Z = 2.96 (P = 0.0031)
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Analysis 1.11. Comparison 1 NLU vs general inpatient care, Outcome 11 Length of stay to first discharge

from hospital setting.

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 11 Length of stay to first discharge from hospital setting

Study or subgroup NLIU Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Stronger studies

Griffiths 2000 97 59.9 (51.3) 80 42 (40.8) 7.6 % 17.90 [ 4.33, 31.47 ]

Griffiths 2001 89 36.9 (36.2) 86 26 (29) 11.4 % 10.90 [ 1.20, 20.60 ]

Steiner 2001 117 32.5 (20.7) 121 18.2 (29.2) 16.2 % 14.30 [ 7.89, 20.71 ]

Walsh 1999 9 39.25 (26) 8 36.67 (24) 3.1 % 2.58 [ -21.19, 26.35 ]

Subtotal (95% CI) 312 295 38.2 % 13.41 [ 8.54, 18.29 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.55, df = 3 (P = 0.67); I2 =0.0%

Test for overall effect: Z = 5.40 (P < 0.00001)

2 Weaker Studies

Bowcutt 2000 96 12.14 (7.82) 95 9.14 (7.82) 22.7 % 3.00 [ 0.78, 5.22 ]

Griffiths 1995 71 45 (32.33) 48 69 (58.89) 4.9 % -24.00 [ -42.28, -5.72 ]

Hall 1975 351 15.8 (13.85) 188 10.1 (13.85) 22.4 % 5.70 [ 3.25, 8.15 ]

Pearson 1988a 45 28 (0) 25 14.7 (0) Not estimable

Pearson 1988b 80 47.2 (27.5) 63 33.7 (29) 11.8 % 13.50 [ 4.14, 22.86 ]

Subtotal (95% CI) 643 419 61.8 % 4.08 [ -0.97, 9.13 ]

Heterogeneity: Tau2 = 15.95; Chi2 = 15.49, df = 3 (P = 0.001); I2 =81%

Test for overall effect: Z = 1.58 (P = 0.11)

Total (95% CI) 955 714 100.0 % 7.37 [ 2.86, 11.88 ]

Heterogeneity: Tau2 = 22.08; Chi2 = 29.23, df = 7 (P = 0.00013); I2 =76%

Test for overall effect: Z = 3.20 (P = 0.0014)
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Analysis 1.12. Comparison 1 NLU vs general inpatient care, Outcome 12 Length of stay to first discharge

home.

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 12 Length of stay to first discharge home

Study or subgroup NLIU Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Stronger studies

Griffiths 2000 97 59.9 (51.3) 80 42 (40.8) 10.9 % 17.90 [ 4.33, 31.47 ]

Griffiths 2001 89 36.9 (36.2) 86 26 (29) 15.7 % 10.90 [ 1.20, 20.60 ]

Steiner 2001 117 33.4 (31.68) 121 28.9 (31.68) 18.4 % 4.50 [ -3.55, 12.55 ]

Walsh 1999 9 39.25 (26) 8 36.67 (24) 4.7 % 2.58 [ -21.19, 26.35 ]

Subtotal (95% CI) 312 295 49.7 % 8.78 [ 2.93, 14.63 ]

Heterogeneity: Tau2 = 3.15; Chi2 = 3.26, df = 3 (P = 0.35); I2 =8%

Test for overall effect: Z = 2.94 (P = 0.0032)

2 Weaker Studies

Griffiths 1995 71 45 (32.33) 48 69 (58.89) 7.2 % -24.00 [ -42.28, -5.72 ]

Hall 1975 351 15.8 (13.85) 188 10.1 (13.85) 27.9 % 5.70 [ 3.25, 8.15 ]

Pearson 1988a 45 28 (0) 25 26.6 (0) Not estimable

Pearson 1988b 80 47.2 (27.5) 63 42.9 (32.8) 15.1 % 4.30 [ -5.80, 14.40 ]

Subtotal (95% CI) 547 324 50.3 % -1.37 [ -13.52, 10.79 ]

Heterogeneity: Tau2 = 86.28; Chi2 = 9.99, df = 2 (P = 0.01); I2 =80%

Test for overall effect: Z = 0.22 (P = 0.83)

Total (95% CI) 859 619 100.0 % 5.13 [ -0.50, 10.76 ]

Heterogeneity: Tau2 = 27.97; Chi2 = 14.58, df = 6 (P = 0.02); I2 =59%

Test for overall effect: Z = 1.79 (P = 0.074)
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Analysis 1.13. Comparison 1 NLU vs general inpatient care, Outcome 13 Early readmission (within 30 days).

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 13 Early readmission (within 30 days)

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Stronger studies

Griffiths 2000 6/80 9/73 15.7 % 0.58 [ 0.19, 1.71 ]

Griffiths 2001 6/80 6/79 13.4 % 0.99 [ 0.30, 3.20 ]

Steiner 2001 12/101 16/80 27.9 % 0.54 [ 0.24, 1.22 ]

Subtotal (95% CI) 261 232 57.0 % 0.63 [ 0.36, 1.12 ]

Total events: 24 (Treatment), 31 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.72, df = 2 (P = 0.70); I2 =0.0%

Test for overall effect: Z = 1.57 (P = 0.12)

2 Weaker studies

Griffiths 1995 2/58 2/42 4.6 % 0.71 [ 0.10, 5.29 ]

Hall 1975 15/349 20/184 38.4 % 0.37 [ 0.18, 0.74 ]

Subtotal (95% CI) 407 226 43.0 % 0.40 [ 0.21, 0.76 ]

Total events: 17 (Treatment), 22 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.38, df = 1 (P = 0.54); I2 =0.0%

Test for overall effect: Z = 2.77 (P = 0.0056)

Total (95% CI) 668 458 100.0 % 0.52 [ 0.34, 0.80 ]

Total events: 41 (Treatment), 53 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 2.22, df = 4 (P = 0.69); I2 =0.0%

Test for overall effect: Z = 3.00 (P = 0.0027)
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Analysis 1.14. Comparison 1 NLU vs general inpatient care, Outcome 14 Quality of life / health status.

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 14 Quality of life / health status

Study or subgroup Treatment Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Stronger studies

Griffiths 2000 49 1.6 (4.6) 49 1 (4.2) 23.5 % 0.14 [ -0.26, 0.53 ]

Griffiths 2001 71 3 (4.52) 69 0.84 (4.36) 32.6 % 0.48 [ 0.15, 0.82 ]

Subtotal (95% CI) 120 118 56.1 % 0.33 [ -0.01, 0.67 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 1.73, df = 1 (P = 0.19); I2 =42%

Test for overall effect: Z = 1.88 (P = 0.060)

2 Weaker studies

Griffiths 1995 30 2.27 (4.33) 7 3.71 (6.4) 5.4 % -0.30 [ -1.12, 0.53 ]

Pearson 1988a 44 9.6 (3.9) 25 8.3 (3.5) 15.1 % 0.34 [ -0.15, 0.84 ]

Pearson 1988b 64 40 (6.3) 40 38.4 (6.1) 23.4 % 0.26 [ -0.14, 0.65 ]

Subtotal (95% CI) 138 72 43.9 % 0.22 [ -0.07, 0.51 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.77, df = 2 (P = 0.41); I2 =0.0%

Test for overall effect: Z = 1.47 (P = 0.14)

Total (95% CI) 258 190 100.0 % 0.28 [ 0.09, 0.48 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 3.87, df = 4 (P = 0.42); I2 =0.0%

Test for overall effect: Z = 2.91 (P = 0.0037)
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Analysis 1.15. Comparison 1 NLU vs general inpatient care, Outcome 15 Quality of life / health status

change scores only.

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 15 Quality of life / health status change scores only

Study or subgroup Treatment Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Stronger studies

Griffiths 2000 49 1.6 (4.6) 49 1 (4.2) 39.3 % 0.14 [ -0.26, 0.53 ]

Griffiths 2001 71 3 (4.52) 69 0.84 (4.36) 45.0 % 0.48 [ 0.15, 0.82 ]

Subtotal (95% CI) 120 118 84.3 % 0.33 [ -0.01, 0.67 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 1.73, df = 1 (P = 0.19); I2 =42%

Test for overall effect: Z = 1.88 (P = 0.060)

2 Weaker studies

Griffiths 1995 30 2.27 (4.33) 7 3.71 (6.4) 15.7 % -0.30 [ -1.12, 0.53 ]

Subtotal (95% CI) 30 7 15.7 % -0.30 [ -1.12, 0.53 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.70 (P = 0.48)

Total (95% CI) 150 125 100.0 % 0.22 [ -0.15, 0.59 ]

Heterogeneity: Tau2 = 0.05; Chi2 = 3.79, df = 2 (P = 0.15); I2 =47%

Test for overall effect: Z = 1.19 (P = 0.23)
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Analysis 1.16. Comparison 1 NLU vs general inpatient care, Outcome 16 Psychological wellbeing.

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 16 Psychological wellbeing

Study or subgroup Treatment Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Stronger studies

Griffiths 2000 50 0.7 (2.7) 51 0.47 (2.6) 39.7 % 0.09 [ -0.30, 0.48 ]

Griffiths 2001 71 1.61 (3.16) 72 0.5 (2.87) 44.9 % 0.37 [ 0.04, 0.70 ]

Subtotal (95% CI) 121 123 84.7 % 0.25 [ -0.03, 0.52 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 1.15, df = 1 (P = 0.28); I2 =13%

Test for overall effect: Z = 1.78 (P = 0.076)

2 Weaker studies

Griffiths 1995 29 2.59 (3.1) 7 -0.71 (3.15) 15.3 % 1.04 [ 0.17, 1.90 ]

Subtotal (95% CI) 29 7 15.3 % 1.04 [ 0.17, 1.90 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.36 (P = 0.018)

Total (95% CI) 150 130 100.0 % 0.36 [ -0.03, 0.74 ]

Heterogeneity: Tau2 = 0.06; Chi2 = 4.10, df = 2 (P = 0.13); I2 =51%

Test for overall effect: Z = 1.82 (P = 0.069)
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Analysis 1.17. Comparison 1 NLU vs general inpatient care, Outcome 17 Satisfaction.

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 1 NLU vs general inpatient care

Outcome: 17 Satisfaction

Study or subgroup NLIU Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Stronger studies

Griffiths 2000 40 58.7 (17.41) 42 56.2 (17.41) 32.0 % 0.14 [ -0.29, 0.58 ]

Griffiths 2001 44 75.3 (16.79) 49 71.5 (16.79) 36.1 % 0.22 [ -0.18, 0.63 ]

Subtotal (95% CI) 84 91 68.0 % 0.19 [ -0.11, 0.48 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.07, df = 1 (P = 0.79); I2 =0.0%

Test for overall effect: Z = 1.22 (P = 0.22)

2 Weaker Studies

Pearson 1988a 45 28 (0) 25 26.6 (0) Not estimable

Pearson 1988b 58 81.45 (27.5) 32 74.61 (13.6) 32.0 % 0.29 [ -0.15, 0.72 ]

Subtotal (95% CI) 103 57 32.0 % 0.29 [ -0.15, 0.72 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.30 (P = 0.19)

Total (95% CI) 187 148 100.0 % 0.22 [ -0.03, 0.46 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.22, df = 2 (P = 0.90); I2 =0.0%

Test for overall effect: Z = 1.75 (P = 0.081)
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Analysis 2.1. Comparison 2 NLU vs ICU, Outcome 1 Inpatient mortality.

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 2 NLU vs ICU

Outcome: 1 Inpatient mortality

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Daly 1995 44/145 31/75 100.0 % 0.62 [ 0.35, 1.10 ]

Total (95% CI) 145 75 100.0 % 0.62 [ 0.35, 1.10 ]

Total events: 44 (Treatment), 31 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 1.62 (P = 0.10)
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Analysis 2.2. Comparison 2 NLU vs ICU, Outcome 2 Mortality to longest follow up (Up to 24 months).

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 2 NLU vs ICU

Outcome: 2 Mortality to longest follow up (Up to 24 months)

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Daly 1995 58/100 33/52 100.0 % 0.80 [ 0.40, 1.59 ]

Total (95% CI) 100 52 100.0 % 0.80 [ 0.40, 1.59 ]

Total events: 58 (Treatment), 33 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.65 (P = 0.51)
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Favours treatment Favours control
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Analysis 2.3. Comparison 2 NLU vs ICU, Outcome 3 Discharge to institutional care.

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 2 NLU vs ICU

Outcome: 3 Discharge to institutional care

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Daly 1995 45/101 25/44 100.0 % 0.61 [ 0.30, 1.25 ]

Total (95% CI) 101 44 100.0 % 0.61 [ 0.30, 1.25 ]

Total events: 45 (Treatment), 25 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 1.35 (P = 0.18)

0.2 0.5 1 2 5

Favours treatment Favours control

Analysis 2.4. Comparison 2 NLU vs ICU, Outcome 4 Length of stay to first discharge home.

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 2 NLU vs ICU

Outcome: 4 Length of stay to first discharge home

Study or subgroup NLIU Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Daly 1995 145 48.6 (29.5) 75 50.6 (33.4) 100.0 % -2.00 [ -10.96, 6.96 ]

Total (95% CI) 145 75 100.0 % -2.00 [ -10.96, 6.96 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.44 (P = 0.66)

-100 -50 0 50 100

Favours treatment Favours control
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Analysis 2.5. Comparison 2 NLU vs ICU, Outcome 5 Early readmission (within 30 days).

Review: Effectiveness of intermediate care in nursing-led in-patient units

Comparison: 2 NLU vs ICU

Outcome: 5 Early readmission (within 30 days)

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Daly 1995 8/101 9/44 100.0 % 0.33 [ 0.12, 0.94 ]

Total (95% CI) 101 44 100.0 % 0.33 [ 0.12, 0.94 ]

Total events: 8 (Treatment), 9 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 2.09 (P = 0.037)

0.1 0.2 0.5 1 2 5 10

Favours treatment Favours control

A D D I T I O N A L T A B L E S

Table 1. Summary of study validity

Study ID Method Conceal-

ment

Follow Up Blinded

assess-

ment

Baseline Reliable

assessment

Contami-

nation

Intention

to treat

Number

(3-7)

’done’

Bowcutt

2000

RCT Unclear Done * Unclear * Done Unclear 2 /5

Daly 1995 CCT Not done Done Unclear Done Done Done Unclear 4/7

Davies

1994

CBA Unclear Unclear Unclear Unclear 0/4

Griffiths

1995

RCT Not done Done Not done Not done Not done Done Done 3/7

Griffiths

2000

RCT Not done Done Not done Done Done Done Done 5/7

Griffiths

2001

RCT Done Done Not done Done Done Done Done 6/7

Hall 1975 CCT Unclear Done Not done Not done Unclear Unclear Done 2/7
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Table 1. Summary of study validity (Continued)

Pearson

1988a

RCT Done Done Not done Not done Unclear Done Unclear 3/7

Pearson

1988b

RCT Done Done Not done Not done Unclear Done Not done 3/7

Steiner

2001

RCT Not done Done Unclear Done Unclear Done Done 4/7

Walsh

1999

RCT Done Done Unclear Unclear Unclear Done Done 4/7

Table 2. Costs of care - in-patient

Study id Costs considered Treatment cost Control cost Notes

Griffiths 2001 In-patient costs to service

providers (from study en-

try)

£5144 per stay £4100 per stay Comprehensive range of resources

used identified and costed directly or

estimated. Used a variety of methods to

estimate total inpatient costs (includ-

ing medical and nursing care). Cost

differences were subjected to a sensi-

tivity analysis and were not sensitive

to assumptions. Main driver of costs is

length of stay

Griffiths 2000 In-patient costs to service

providers (from study en-

try)

High estimate £ 10,278,

Low estimate £8,544 per

stay

£7,757 Comprehensive range of resources

used identified and costed directly or

estimated. Used two methods to esti-

mate cost of medical care for NLU.

Magnitude of cost difference varied de-

pending on this but NLU more expen-

sive. Main driver of costs is length of

stay

Bowcutt 2000 Direct hospital costs - un-

specified

$9,445.06 $19.,320.87 No detail given on costs other than

nursing staff

Pearson 1988a Cost per hospital stay (in-

cluding acute stay) to ser-

vice providers

£1267.3 (£1323.6*) £1311.9 No detail given on costs other than

nursing staff. *Figure in brackets recal-

culated from data given in paper

Pearson 1988b Cost per hospital stay (in-

cluding acute stay) to ser-

vice providers

£1476.36 £1431.42 Costing based on staff cost and average

cost per bed (estimated)
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Table 2. Costs of care - in-patient (Continued)

Daly 1995 In-patient costs to service

providers (total stay)

$76,077 $81,212 Comprehensive range of resources

used identified and costed directly or

estimated.

Steiner 2001 In-patient costs to service

providers (from study en-

try)

£7892 £4910 Unclear if aggregate daily cost of NLU

reflects resources actually used

Table 3. Costs of care post discharge

Study ID Costs considered Treatment cost Control cost Notes

Griffiths 2001 Community health and

social services cost and

post discharge institutional

charges to public providers

£374.91 per week £401.60 per week Comprehensive range of

service provider costs iden-

tified. Resource use esti-

mated based on planned re-

source use identified in pa-

tients discharge plan

Griffiths 2000 Health and social services

cost and post discharge in-

stitutional charges to pub-

lic providers in the month

after discharge

All costs £990, community

health and social services

only £162

All costs £1,259, commu-

nity health and social ser-

vices only £253

Comprehensive range of

service provider costs iden-

tified. Resource use deter-

mined directly from a sam-

ple supplemented by esti-

mates based on planned re-

source use identified in pa-

tients discharge plan. Total

costs include costs of read-

missions

Steiner 2001 Inpatient and community

health services cost and

post discharge institutional

charges to public providers

over six months from entry

into the study

Total £10,529 of which

£1444 post discharge

Total £7819 of which

£1879 post discharge

Comprehensive range of

service provider costs iden-

tified over six months from

initial entry to the study.

Total costs include costs of

readmissions
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