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Abstract

Objective: The objective of this study was to evaluate the cost-

effectiveness of a nurse-led, home-based, case-management inter-

vention (NHI) after hospital discharge in addition to usual care.

Methods: Economic evaluation alongside a randomized controlled

trial after being discharged homewith 24 weeks of follow-up. Patients

discharged to their home from a general hospital were randomly

assigned to NHI or usual care. Clinical outcomes were frequency of

emergency readmissions, quality of life, and psychological function-

ing. Direct costs were measured by means of cost diaries kept by the

patients and information obtained from the patients’ pharmacists.

Results:A total of 208 patients were randomized, 61 patients dropped

out, and 26 had incomplete data, leaving a total of 121 patients
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included in the final analysis. There were no statistically significant

differences in emergency readmissions, quality of life, and psycho-

logical functioning. There was a substantial difference in total costs

between the NHI group and the control group (o4286; 95% CI,�41;
8026), but this differencewas not statistically significant.Conclusion:

NHI is not a cost-effective intervention. We do not recommend the

implementation of this intervention in populations that do not consist

of severely vulnerable and complex patients. Future studies should

include complexity assessment on inclusion and evaluate the

effectiveness and cost-effectiveness of this intervention in patients

with more complex profiles.

D 2007 Elsevier Inc. All rights reserved.
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Introduction

Hospitals are providing care for an increasing number of

vulnerable patients, such as elderly patients, and patients with

chronic diseases, psychiatric co-morbidity, or a limited social

network. In recent years, nurse-led disease management has

been found to be an effective strategy for dealing with

patients with specific diseases [1–6]. Disease management

programmes are appropriate for patients with a chronic

disease such as heart failure or diabetes. However, these
earch 62 (2007) 363–370
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programmes are not suitable for patients suffering from a

combination of physical and/or psychiatric diseases or other

vulnerabilities. Case management is concerned with an

optimisation of multidisciplinary treatment focussed on all

vulnerable aspects of a patient such as quality of life and

psychological functioning, and not focussing on one somatic

illness only. The effectiveness of case management has

mainly been studied in the frail elderly [7–12], but its

effectiveness in non-elderly patients with multi-morbid

problems, including psychiatric problems, has been inves-

tigated in only one study that concerned in-hospital care [13].

The costs of the treatment provided for these complex

patients are high. Approximately 3% of the people insured

under a health plan in the USA account for one third of the

total health care costs [14]. It is expected that there will be a

growing number of complex patients [15–17]; therefore, it is

important that we find cost-effective interventions to keep

our health care expenditure system under control, while

continuing to provide good quality care.

So far, only a few randomized controlled trials have made

an economic evaluation of disease management by a nurse. In

one study, disease management by a clinical nurse specialist

was compared with inpatient and day patient team provided

care for patients with rheumatoid arthritis. Quality of life and

utility were assessed by the Rheumatoid Arthritis Quality of

Life questionnaire, the Short Form-6D, and the time trade-off.

The intervention of the clinical nurse specialist resulted in

equal quality of life, at lower costs [18]. Another study,

concerning in-hospital care as well as post-discharge care

provided by an advanced practice nurse, showed the same

results [19]. However, it is still unclear to what extent care co-

ordination based on case management is a cost-effective

strategy for dealing with multi-morbid complaints in post-

discharge care. We performed this economic evaluation

alongside a randomized controlled trial [20]. The objective

of this study was to evaluate the cost-effectiveness of a nurse-

led, home-based, case-management intervention (NHI) after

hospital discharge in comparison with usual care.

We expected that patients receiving case management

would have less emergency readmissions, accompanied by

lower costs, in comparison with patients in the care as usual

group [10,12].
Methods

The methods applied in this study are also reported in

detail elsewhere [20].

Participants and design

The study was carried out in the Netherlands, at the VU

University Medical Center in Amsterdam, between October

2001 and December 2003. Included were patients admitted

to the departments of internal medicine, gastroenterology,

pulmonology, and cardiology, who had been admitted at
least once (z2 nights) in the previous 5 years. They had to

be a resident of the municipality of Amsterdam, 18 years or

older, and able to speak Dutch or English or have a relative

who could help in completing the questionnaires. Excluded

were patients who were discharged to non-independent

living accommodation, patients who had a Mini Mental

State Examination (MMSE) [21] score of less than 21 (and

no relative who could help in completing the question-

naires.), or patients with planned readmissions (e.g., chemo-

therapy). All patients were informed (orally and in writing)

about the background and procedures of the trial and had to

give informed consent.

Randomization took place on discharge. An independent

co-worker, who was unaware of the status of the patients,

used a computer-generated randomization list, stratified

according to age (b60, 60–69,z70 years), to allocate patients

to the NHI group or the control group. Due to the nature of the

intervention, blinding of the patients was not possible.

The Medical Ethics Committee of the VU University

Medical Center approved the research protocol.

Sample size

Based on a pilot study [22] and a literature search [12],

the risk of readmission within 6 months was estimated at

50%. Our sample size was based on the ability to reduce this

risk to 25%. A total of 130 patients (65 per group) would be

needed (alpha=.05, power 0.80) to detect this clinically

important difference. Extra patients were sampled, taking

dropout after randomization into account.

Intervention

Within 1–3 working days after discharge, a case manager

(trained nurse specialist) made an appointment with the

patient, and within 3–10 working days after discharge, the

case manager visited each patient at home. The complexity

of the patient’s status was assessed by means of the

INTERMED instrument. The INTERMED is an instrument

measuring case and care complexity simultaneously

[20,23,24]. It is an effective action-oriented decision support

tool for the management of complex medically ill patients in

need of case management.

It consists of 20 items from four domains: biological,

psychological, social, and health care, with a total score

ranging from 0 to 60. A score of 21 or more indicates a

complex case. For patients with a score of 21 points or

more, the case manager (CM) consulted the medical

supervisor, and together they developed a care plan [25].

For the care plan the following interventions were consid-

ered: psychosocial support for the patient and relatives,

mediation between patient and medical specialists or allied

health professionals, and improvement in compliance with

medication, physical exercise, diet, smoking, and alcohol

recommendations. Self-management was promoted, as well

as keeping appointments with care providers [20]. Finally,



Table 1

Prices included in the economic evaluation

Product Price (o)

Primary care

General practitioner per visit 17

Physiotherapist per visit 18

Ergo therapist per visit 18

Dietician per visit 21

Speech therapist per visit 18

Other allied health care professionals per visit 18

Supportive care

Home care per hour 18

District nurse per hour 32

Private care per hour 19

Secondary care

Visit to the specialist per visit 73

Admission to rehabilitation clinic per day 285

Admission to nursing home per day 135

Admission to residential home per day 69

Admission to academic hospital per day 332

Admission to peripheral hospital per day 236

One-day admission to hospital 219

Intervention (per visit) 17

Medication Variable

One visit=20 min average.
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the CM discussed the INTERMED care plan with the

patient, the general practitioner (GP), and any other people

who were involved in the treatment.

Depending on the care plan, regular home visits were

made by the CM (at least once every 2 months) and the

patients were regularly contacted by telephone. The NHI

was tailored to the individual needs of the patients. After

24 weeks, the NHI ended and the patient’s GP received a

letter reporting on the CM’s findings.

Control group

Patients in the control group did not receive a case

management intervention after discharge from the hospital,

but received usual care. Care in this group was provided

according to the opinion of the medical specialist and the

GP and not restricted in any way.

Data collection and outcome measures

The primary outcome was the number of emergency

readmissions. Readmissions and emergence readmissions

were recorded on a checklist that was completed by the patient

or a relative and cross-referenced with the hospital databases.

Quality of life was assessed at 0, 12, and 24 weeks with

the SF-36. This questionnaire contains 36 items, which are

combined to form eight subscales and can be divided into

two scales (physical health and mental health). The scores

on each of the subscales range from 0 to 100: higher scores

indicate a better health status [26,27].

Psychological functioning was assessed at 0, 12, and 24

weeks with the Hospital Anxiety and Depression Scale

(HADS). This questionnaire contains 14 items, which are

combined to form one total score and two subscales

(depression and anxiety), with scores ranging from 0 to 21:

a higher score indicates more depressive and/or anxious

complaints [28]. If the mailed questionnaires were not

returned, the blinded researcher made a follow-up telephone

call after 5 working days and, if necessary, again after

10 working days.

Costs

The economic evaluation was conducted from a health

services perspective, meaning that only direct costs were

included in the evaluation. Indirect costs were not considered

to be relevant because most patients (over 75%) had no job,

were retired, or worked less than 60%. Data on health care

utilisation were measured by means of a specifically

developed care diary which was filled in by the patient or a

relative. Data on medication use were collected from the

patient’s pharmacist over the entire follow-up period of

24weeks. The care diarywas kept for three periods of 4weeks

(1–4, 9–12, and 21–24 weeks). The data were linearly

interpolated: imputed for periods of 5–9 and 13–21 weeks,

using the average costs of the periods before and after.
The following utilization data were collected: primary

care utilization consisted of GP consultations and visits to

allied health professionals (e.g., physiotherapist, dietician,

etc.). Supportive care utilization consisted of district

nursing, home care, and private care. Secondary care

utilization consisted of visits to medical specialists, read-

missions to the hospital, and admissions to a rehabilitation

clinic, a nursing home, or a residential home. Dutch

guideline prices were used to value the utilisation of care

[29] (Table 1), and medication costs were valued according

to the prices of the Royal Dutch Society for Pharmacy.

Statistical methods

The analysis was carried out according to the intention-

to-treat principle. Only complete cases were included in the

primary analysis. Effects on emergency readmissions were

expressed as relative risks (RR) with 95% confidence limits.

For quality of life and psychological functioning, the mean

differences between the two groups were calculated, with

95% confidence limits. Differences between the groups in

readmissions were tested with the Kaplan–Meier test and a

log-rank test, and differences between the groups in quality

of life and psychological functioning were tested by

applying multivariate analysis.

To compare the mean costs between the two treatment

groups, confidence intervals around the mean differences in

costs were calculated, using bias-corrected and accelerated

bootstrapping with 2000 replications [30]. In the cost-

effectiveness analysis, incremental cost-effectiveness ratios



Table 2

Baseline measurements

Control group

(n=69)

NHI group

(n=78) P
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were calculated, in which the difference in costs between the

two groups was divided by the difference in the number of

emergency readmissions, the difference in the HADS score

at 24 weeks, and the difference in quality of life as measured

with the SF-36.

Uncertainty around the incremental cost-effectiveness

ratios was calculated, using the bias-corrected percentile

bootstrapping method with 5000 replications [31]. The

bootstrapped cost-effect pairs were plotted in a cost-

effectiveness plane [32]. A sensitivity analysis was per-

formed in which the outliers were not included.

Age, average (S.D.) 62.32 (17.50) 65.29 (15.74) .35

Gender, n (%)

Male 36 (52.2%) 39 (50%)

Female 33 (47.8%) 39 (50%) .79

Marital status, n (%)

Married, living together 42 (60,9 %) 51 (65.4 %)

Living alone 27 (39,1 %) 27 (34,6 %) .57

Work status, n (%)

Not working 54 (78,3 %) 66 (84,6 %)

Working 15 (21,7 %) 12 (15,4 %) .32

Length of stay in

hospital, average (S.D.)

13.3 (15.99) 10.1 (7.04) .42

Specialism, n (%)

Internal medicine 24 (34.8) 36 (46.2)

Gastroenterology 15 (21.7) 12 (15.4)

Pulmonology 9 (13.0) 10 (12.8)

Cardiology 21 (30.4) 20 (25.6)

Medical diagnoses according to ICD 9, n (%)

Endocrine disorder 5 (7.2 %) 5 (6.4%)

Circulation disorder 19 (27.5 %) 26 (33.3 %)

Respiratory disorder 11 (15.9%) 14 (17.9%)

Gastroenteral disorder 16 (23.2%) 14 (17.9%)

Infectious diseases 4 (5.8%) 3 (3.8%)

Other 14 (20.3%) 16 (20.5%)

Number of admissions in

previous 5 years,

average (S.D.)

2.58 (2.58) 1.99 (1.37) .44

INTERMED score,

average (S.D.)

– 20.35 (6.73)

MMSE, n (%)

b21 1 (1.4 %) 3 (3.8%)

N21 68 (98.6%) 75 (96.2 %) .44

SF-36 median

(25–75 percentile)

Control group

(n=69)a
NHI group

(n=78)b
P

Domains of SF-36

Physical functioning 32.5 (11–64) 30.0 (10–65) .93

Physical role 0.0 (0–25) 0.0 (0–0) .26

Emotional role 66.7 (0–100) 0.0 (0–100) .11

Social functioning 50.0 (33–67) 44.4 (22–56) .18

Mental health 72.0 (56–88) 64.0 (48–80) .08

Vitality 45.0 (30–60) 35.0 (25–55) .11

Pain 61.1 (33–97) 44.4 (33–67) .08

General health 41.0 (28–55) 35.0 (25–54) .30

Change in health 50.0 (25–69) 50.0 (25–75) .62

Physical health total 144 (96–198) 121.7 (83–171) .10

Mental health total 211 (156–286) 179 (109–257) .06

HADS median (25–75 percentile)

Total score 10 (4.3–16) 13 (6.5–20) .03

Anxiety total score 4 (2–7.8) 6 (3.5–10) .04

Depression total score 4 (1.3–9) 7 (2–11) .12

a Missing data in control group: N=17.
b Missing data in NHI group: N=9.
Results

Baseline measurements

A total of 208 patients were randomized, 101 to the NHI

group and 107 to the control group. Sixty-one patients

dropped out before the baseline measurements, 23 (22.8%)

in the NHI group and 38 (35.5%) in the control group.

Reasons for dropping out were withdrawal of consent on

discharge from the hospital (40 patients, 65.6%; 13 in the

NHI group, 27 in the control group), 15 (24.6 %) patients

died (7 in the NHI group, 8 in the control group), and 6

(9.8 %) were lost to follow-up (3 in the NHI group, 3 in the

control group). A total of 147 (70.7%) patients completed

the study (Table 2), 121 of whom had a complete data-set.

There were no statistically significant differences in baseline

characteristics between the control group and the NHI

group, except for the HADS total score. Furthermore, there

were no statistiscally significant differences between

patients who completed the study and patients who dropped

out before the end of the study. Also, there were no

statistically significant differences between patients with

complete follow-up on all questionnaires and pharmacy data

and patients without complete follow-up [20].

Intervention characteristics

In the NHI group, all patients had a first home visit, lasting

between 30 and 60min. Subsequently, there were 78 visits and

33 ambulatory visits. There were 270 telephone contacts,

ranging in time between 5 and 15 min (119 times with a care

provider and 151 times with the patient). All GPs received a

letter at the end of the intervention. There was an association

between case complexity (INTERMED score above 20) and

required care. Forty-nine times the case manager recommen-

ded a referral, 12 times (24%) for noncomplex patients and

37 times (76%) for complex patients. Psychosocial support was

given 144 times (37%) to noncomplex patients and 249 times

(63%) to complex patients. Enhancement of compliance was

given 41 times (24%) to noncomplex patients and 130 times

(76%) to complex patients, and promotion of self-manage-

ment/education was given 23 times (32%) for noncomplex

patients and 50 times (75%) for complex patients [20].
Clinical effects

The results concerning the clinical outcomes in this study

are also reported in detail elsewhere [20].



Table 3

Care utilisation (24 weeks)

No. of patients receiving care NHI Group (n=69)

mean (S.D.)

Control Group (n=52),

mean (S.D.)

NHI–Control,

mean difference (95% CI)NHI Control

Primary care

General practitioner (total of contacts) 61 41 7.2 (8.5) 5.2 (5.9) 1.96 (�0.77; 4.68)
Practice visits (no. of visits) 3.0 (3.9) 1.6 (3.0) 1.39 (0.94; 2.68 )*

Telephone consultation (no. of visits) 2.4 (4.2) 3.0 (4.7) �0.56 (�2.17; 1.05)
Home visits (no. of visits) 1.7 (5.4) 0.6 (1.7) 1.13 (�0.42; 2.68)
Allied health professionals (total no. of visits) 35 19 10.1 (15.2) 7.2 (12.2) 2.85 (�2.23; 7.93)
Physiotherapist (no. of visits) 8.6 (14.5) 6.1 (11.8) 2.52 (�2.37; 7.40)
Other allied health professionals (no. of visits) 1.4 (4.1) 1.1 (2.8) 0.34 (�0.98; 1.65)

Supportive care

District nurse (no. of hours) 12 5 5.6 (17.4) 3.2 (15.0) 2.43 (�3.53; 8.39)
Home care (no. of hours) 19 8 28.2 (95.1) 8.5 (24.5) 19.72 (�7.06; 46.52)
Private care (no. of hours) 8 3 169.1 (779.6) 0.9 (5.3) 168.13 (�46.16; 382.42)

Secondary care

Specialist (no. of visits) 64 48 7.5 (5.8) 6.3 (6.7) 1.21 (�1.04; 3.46)
Extramural admissions

Rehabilitation clinic (no. of days) 3 5 0.3 (1.6) 4.5 (18.7) �4.19 (�8.67; 0.28)
Nursing home (no. of days) 1 1 0.4 (3.5) 3.2 (23.3) �2.81 (�8.44; 2.82)
Residential home (no. of days) 1 1 0.3 (2.1) 2.2 (15.5) �1.90 (�5.64; 1.84)

* Statistically significant (P=.05).
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Eleven patients in the control group and 16 patients in the

NHI group were readmitted for an emergency. The relative

risk (1.30; 95% CI, 0.64–2.58) for emergency readmission

remained similar after adjustment for baseline differences.

Survival analysis showed no significant difference between

the two groups in time from discharge to the first emergency

readmission (P=.48).

For both groups, there was a total of 33 emergency

readmissions, including multiple readmissions. The median

duration of all emergency readmissions was 11 days (range

4–59) for the control group and 10.5 (range 2–68) days for the

NHI group, but this difference was not statistically significant

(95% CI, �13 to 6.0 days) [20].
Table 4

Costs care utilisation (24 weeks)

Costs (o)

NHI (n=69)

mean (S.D.)

Primary care costs 351 (414)

General practitioner 164 (212)

Allied health professionals 187 (283)

Supportive care

(district nurse, home care, private care)

4626 (18,91

Secondary care 2755 (4761

Specialist (no. of visits) 581(440)

Extramural admissions

(rehabilitation clinic, nursing home, residential home)

166 (657)

Hospital readmissions 1977 (4468

Hospital day-admissions 32 (94)

Other costs

Medication 1082 (1869

Intervention 81 (39)

Total costs 8898 (19,52

* Statistically significant (P=.05).
With regard to the quality of life, the median difference in

score for the separate dimensions of quality of life (SF 36) and

psychological functioning (HADS) indicated an outcome in

favour of the control group. After correction in multivariate

analysis for differences in baseline characteristics, no

significant differences between the groups were found with

regard to the outcome on these two dimensions [20].

Health care utilisation

There was no statistical difference in the total number of

contacts with primary care providers. However, the patients

in the NHI group visited a GP significantly more often than
, Control group

(n=52), mean (S.D.)

NHIControl,

mean difference (95% CI)

238 (273) 114 (-10; 222)

107 (122) 57 (-4; 105)

130 (228) 57 (-34; 147)

4) 270 (728) 4359 (2617; 6946)*

) 3127 (7087) -371 (-2587; 2018)

474 (504) 107 (-97; 295)

1859 (6137) -1693 (-2764; -867)*

) 781 (2823) 1196 (-481; 2317)

13 (52) 19 (-9; 41)

) 978 (1177) 104 (-400; 677)

0 (0) 81 (66; 97)*

1) 4612 (7141) 4286 (-41; 8026)



Fig. 1. Cost-effectiveness plane for decrease in emergency admissions.
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the patients in the control group. A small number of patients

received supportive care (Table 3). Patients in the NHI

group made more use of supportive care, but these differ-

ences were not statistically significant. In the NHI group,

three patients received around-the-clock home care during

the entire follow-up period of 24 weeks.

Patients in the control group tended to move sooner

to nonindependent living accommodation than patients

in the NHI group, but this difference was not statis-

tically significant.

Costs

There was a substantial difference of 4286 (95% CI,

�41; 8026) in total costs between the NHI group and the

control group (Table 4), but this was not statistically

significant. The confidence intervals showed that the costs

for supportive care were significantly higher in the NHI

group than in the control group [mean difference (MD),

4359; 95% CI, 2617; 6946], but the costs for admissions to

a rehabilitation clinic, a nursing home, or a residential home

were significantly lower in the NHI group than in the

control group (MD, �1693; 95% CI, �2764; �867).
Overall, there is a tendency that the costs in the NHI group

were higher than in the control group.

Cost-effectiveness

Table 5 shows the mean difference in costs and effects

and the accompanying cost-effectiveness ratios for the

different outcome measures. The ratios for decrease in

number of emergency readmissions and psychological

functioning are very large, which makes them hard to

interpret. These large ratios result from the fact that there

was a considerable difference in total costs between the two

treatment groups, which was divided by a very small effect

difference. Basically, it can be said that the incremental

costs in the NHI group were o4286, while there was

practically no difference in decrease in the number of

emergency readmissions and in psychological functioning.

For quality of life as measured by the SF-36, the results are

more straightforward: one point of deterioration in the
Table 5

Incremental costs, effects, and cost-effectiveness ratios (NHI group

compared to control group)

DC DE ICER

Emergency admissions—decrease 4286 0.12 35,270

SF-36 physical health—improvement

over 24 weeks

4286 �17.2 �249

SF-36 mental health—improvement

over 24 weeks

4286 �7.0 �609

HADS—improvement over 24 weeks 4286 �0.04 �112,247
DC=cost difference in euros.

DE=effect difference.

ICER=incremental cost-effectiveness ratio.
physical health scale of the SF-36 in the NHI group costs

o180 and in the mental health scale o440.

Fig. 1 shows the cost-effectiveness plane for emergency

readmissions at 24 weeks. This plane presents 5000 boot-

strapped cost-effective pairs, 92% of which are located in

the northwest quadrant, indicating that in the NHI group

there were higher costs and fewer effects (more emergency

readmissions) than in the control group, but this was not a

statistically significant difference. The cost-effectiveness

planes for the SF-36 (physical and emotional subscale)

showed similar results. The plane for the HADS showed

slightly higher costs in the NHI group, but no difference in

clinical effects.

Sensitivity analysis

Three outliers were identified in the NHI group, and they

had extremely high costs for supportive care. A sensitivity

analysis was performed without these outliers. This resulted

in a mean difference in costs for supportive care between the

NHI group and the control group of o369 (95% CI, �83;
822) instead of o4359 (95% CI, 2617; 6946), and a

difference in total costs of o360 (95% CI, �2079; 2798)
instead of o4286 (95% CI, �41; 8026).
Discussion

In this study, we evaluated the cost-effectiveness of NHI

after hospital discharge in addition to usual care, compared

with usual care only. We expected that patients receiving

case management would have less emergency readmissions

and would be able to live longer independently at home,

resulting in lower costs in the NHI group than in the usual

care group. We did perform a cost-effectiveness analysis,

because it would be inappropriate to conduct only a cost-

minimization analysis on the basis of a lack of effect

between NHI group and care as usual group [33].

The overall costs were higher in the NHI group, but this

was not a statistically significant difference. The costs for
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supportive care, in particular, were significantly higher in the

NHI group than in the control group, but three outliers in the

NHI group were mainly responsible for these extremely high

costs for supportive care. After a sensitivity analysis, in which

these outliers were not included, the significant difference in

supportive care costs disappeared. In the NHI group, the costs

of nonindependent living accommodation were significantly

lower, but in our cost-effectiveness analysis we found that the

costs were higher while the difference in effects was quite

small. An increase of one emergency readmission cost of over

o35,000 can be considered as an irrelevant result, and this

is because the difference in costs is divided by a very small

difference in effect.

We expected that better care as initiated by the case

manager would improve quality of life and psychological

functioning in the NHI group. However, the opposite was

demonstrated by our results. A possible explanation is that

the case manager discussed quality of life and psychological

functioning extensively with the patients in the NHI group,

which may have led to higher awareness of NHI patients of

their psychological vulnerabilities compared to the patients

in the control group [20,34]. Taking the above results into

account, it is tempting to conclude that a case management

program, such as the NHI, is not advisable. However,

several comments can be made about this study.

The power analysis was based on effects, and not on

costs, and our study lacked the power to detect a relevant

difference in costs. This is reflected in wide confidence

intervals for cost differences. This is a common problem in

economic evaluations. Because the distribution of cost data

is typically heavily skewed, very large study populations are

needed to detect relevant cost differences [35].

Another limitation of this study was the number of

patients who withdrew their informed consent. Most of the

patients who withdrew their consent did so at the very

beginning of the study. The main reason for withdrawal was

that the patients felt too ill to fill in the questionnaires and

the cost diaries. Therefore, we had no baseline measure-

ments for SF-36 and HADS on these patients. Sometimes, a

relative helped the patient with filling in the questionnaires

(n=22, 18%). Although we instructed them well, we cannot

rule out that a helping hand influenced the outcomes.

Due to logistic circumstances (limited grant), we were

not able to perform a clinical assessment with the

INTERMED instrument in the control group. Therefore,

we had no data on the complexity of the clinical problems in

the control group. Consequently, we do not know whether

the NHI and the control group were similar at baseline with

regard to complexity. We cannot rule out selective dropout

as potential bias. However, the randomization was success-

ful with regard to baseline characteristics such as age,

gender, marital status, length of hospital stay, etc., suggest-

ing that we were dealing with equal groups, so baseline

incompatibility is very unlikely.

Differential work-up could also explain why the NHI had

no positive effect: patients in the NHI group received more
support, received more medical care, and were referred

more frequently. More frequent readmissions could there-

fore also be expected. It has previously been suggested that

NHI programs lead to better care, but not to less emergency

readmissions or less care utilisation [20,36], and therefore to

less costs. Our results show that patients in the NHI group

tended to stay longer in independent living accommodation

than patients in the control group.

A clinical problem was that the NHI intervention was

provided in a secondary care facility, while the CM

implemented the intervention in a primary care setting.

The GPs and the other primary care workers were not fully

committed, and the communication lines were long and

often inefficient. Nevertheless, the CM succeeded in

informing all GPs by telephone and letter, and received

feedback from the GPs about the intended intervention plan.

Based on our results, we concluded that NHI is not cost-

effective in comparison with usual care. However, consid-

ering the above mentioned limitations we were unable to

draw firm conclusions. Further studies are required. Follow-

up duration should be extended, since there are indications

that NHI programmes can be cost effective on the long-

term, but not on the short-term [37]. Patient satisfaction

should be measured a well, similar studies reported negative

result for readmissions but more satisfaction in the NHI

group, compared to the control group [36,38]. Inclusion

criteria should focus on severe vulnerability or frailty and

the complexity of the care that is needed to identify groups

of patients who may benefit most from case management

with regard to costs and effects, and also with regard to

outcome measurements that not only satisfy the needs of the

health care system but, most important of all, also satisfy the

needs of the patients.
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