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Abstract
Aim: Nurse- led care aims to optimize the discharge preparation with a focus on in-
creasing patients' independency and self- care abilities. This study compared patients' 
improvements of self- care abilities and frequency of readmission rate between nurse- 
led care and regular nursing care within the acute hospital setting.
Design: A quasi- experimental design within a real- world setting was used for this 
work.
Methods: We included a pool of 2501 patients from a control group (medically stable 
in usual care) and 420 patients from an intervention group (nurse- led care). After pro-
pensity score matching, the study cohort consisted of 612 patients.
Results: From admission to discharge, nurse- led care patients showed superior im-
provements of total self- care abilities compared to usual care patients. In particular, 
we found improvements in the following categories: mobility, grooming and excretion. 
Patients with nurse- led care were furthermore less frequently readmitted to hospital 
compared with the control group patients.
Patient or public contribution: No patient or public contribution.
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1  |  INTRODUCTION

1.1  |  Background

Multimorbidity, defined as two or more co- occurring chronic 
diseases, has been identified as a major public health concern 
worldwide (Navickas et al., 2016; WHO, 2015). Due to rapid aging 
of the population and increased life expectancy, the prevalence 
of multimorbid patients has been increasing in the past decades 
(Uijen & van de Lisdonk, 2008; van Oostrom et al., 2016). The 
prevalence of multimorbidity is reported to be 15.3%– 93.1% in 
the general population (Chua et al., 2021). In hospitalized patients, 
multimorbidity was detected in 50%– 97% of medical inpatients 
(Schneider et al., 2012).

Multimorbid patients who are hospitalized have an increased 
risk for longer length of stay and the need for complex care and 
additional nursing requirements (Aubert et al., 2020; Doessing & 
Burau, 2015; Navickas et al., 2016). Research shows that waiting 
for discharge solutions, self- care deficits or decreased mobility are 
reasons for prolonged hospitalization (Covinsky et al., 2011; Parent 
et al., 2016; van Vliet et al., 2017).

Most healthcare systems are organized in a single- disease frame-
work, which does not meet the needs and problems of multimorbid 
patients (Doessing & Burau, 2015). Various studies indicate that 
these needs can be met with interventions such as interdisciplinary 
geriatric care, functional maintenance programme or nurse- led in-
terventions (Miani et al., 2014). It is also emphasized that models of 
care which reduce disability, subsequently improve self- care ability 
should be of high priority for hospitals and clinicians admitting older 
and multimorbid patients (Covinsky et al., 2011).

Whether a nurse- led care intervention can improve the self- 
care abilities of multimorbid patients in hospitals has not yet been 
studied.

1.2  | Nurse-ledcare

Research on nurse- led care (NLC) has increased over the previous 
years and has been used in various settings. NLC is provided by 
qualified nursing professionals within the course of treatment and 
focuses mainly on patient support at the post- acute care period 
(Jeffs et al., 2017; Wong & Chung, 2006).

Several studies investigated the feasibility and effectiveness of 
NLC. A meta- analysis of Griffiths, Edwards, et al. (2007) included 
10 studies with a total of 1896 patients. Patients were referred to 
a nursing- led inpatient unit (NLU). NLU is a multifaceted interven-
tion, and the core elements were professional substitution (nurse 
for doctor) and altered case mix of the unit. NLU is intended to en-
hance the quality and quantity of nursing care and is a substitute for 
medical care management of care. Compared to usual hospitalized 
care patients, NLU patients reported better well- being were more 
frequently discharged home and had reduced readmission rates 
within 30 days. In addition, findings of another study showed an 

improvement in patients' functional status and overall activities of 
daily living between referral to a nurse- led inpatient unit and hos-
pital discharge (Harris et al., 2007). Further evidence also showed 
longer length of hospital stay based on NLC patients' complex 
healthcare needs (Griffiths, Foster, et al., 2007; Harris et al., 2007). 
These findings were further confirmed by a systematic literature 
review and meta- analysis which concluded that compared with 
standard care, early nurse- led discharge planning programmes had 
a positive impact on chronically ill inpatients such as reducing re-
admission rate, readmission length of stay, mortality and improving 
quality of life (Zhu et al., 2015). Nurse- led discharge programmes 
contain an initial nurse visit within 48 h of hospital admission, predis-
charge assessment, structured home visits and telephone follow- ups 
after discharge; led by a nurse and supported by a multidisciplinary 
team (Zhu et al., 2015).

Most of the studies conducted were based on randomized 
controlled trials; little attention has been paid to real word design. 
Real- world data are data associated with patient health, collected 
from sources other than randomized controlled trials (RCT) (Katkade 
et al., 2018). It provides valuable information in a more diverse pa-
tient population. Real- world design is important as it supplements 
data from RCTs (Suvarna, 2018). Furthermore, only a few studies 
investigated the effects on self- care abilities in association with NLC 
services, although it is known from various patient populations that 
a better self- care ability is related to improved quality of life. To eval-
uate the benefit of comparatively novel intervention such as NLC 
service, it is necessary to analyse their effectiveness and feasibility 
under real- world conditions.

1.3  |  Studyaims

The aim of this study is to investigate the effectiveness of NLC in 
a real- world setting in individuals with multimorbid conditions 
compared with usual care patients in terms of self- care abilities and 
readmission rate.

2  | METHODS

2.1  |  Studydesignandsetting

The current study used a quasi- experimental design and was 
part of the “Optimizing Triage and Hospitalisation In Adult 
General Medical Emergency Patients” (TRIAGE) project (Schuetz 
et al., 2015). It was conceived in 2010 as a quality development 
project by the interdisciplinary research team to optimize patients 
and care processes within the hospital setting. STROBE checklist for 
observational research was used to guide this study (Appendix S1). 
This project aimed to improve the patient pathways and discharge 
processes of patients presenting with an urgent medical need at a 
teaching hospital in Switzerland, a 600- bed tertiary- care hospital, 
accessible to the public with most medical admissions entering over 
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the emergency department (ED). Mean Length of hospital stay in 
Switzerland is 5.3 days (Swiss Health Observatory, 2020). After 
hospitalization, patients are discharged home, to a nursing home or 
to a rehabilitation clinic. If an inpatient rehabilitation stay is required 
after treatment, the costs are covered by the health insurance up 
to a maximum of 28 days. Despite the high density of rehabilitation 
centres in Switzerland, there is often a waiting time of up to 
2– 3 weeks, increasing the duration of the hospitalization.

2.2  |  Studypopulation

We consecutively enrolled patients seeking ED care for medical 
issues who met the following inclusion criteria: adult medical 
patients in whom an initial blood draw was done as part of the 
routine ED assessment. As ‘medical patient’, we defined a patient 
with an initial predominant medical health issue as judged by the 
triage nurse based on routine clinical care assessing triage priority 
according to the Manchester triage system. Surgical and paediatric 
patients were excluded. No other exclusion criteria were defined 
regarding main diagnosis or presenting symptoms to reflect the 
diversity and challenges of ‘real life’.

2.2.1  |  Intervention group

The intervention group consisted of consecutively admitted 
medically stable patients on all medical wards that were referred 
to the nursing experts and received nurse- led care in the period 
between December 2012 and January 2016. Based on the real- 
world design of this study, the initial position was a usual care 
treatment of hospital patients. NLC service was provided for 
patients who were medically stable (physician decision), but not able 
to be discharged because they were care- dependent or in a palliative 
state. After checking the eligibility and enrolment by the physicians 
and the nursing experts, patients were under the responsibility 
of the nursing services in delegation of the physician. This meant 
that nursing experts substitute the daily medical rounds. Physicians 
were only involved, if medical problems or questions (e.g. in terms 
of medication) emerged. The nursing rounds were conducted during 
working days, lasting for about 10– 50 min. They were conducted by 
a nurse with a master's degree in nursing science or an equivalent 
education with professional experience in the field of medicine or 
by a nurse with an appropriate NLC- related training. For a detailed 
description of the NLC procedures, see Figure S1.

The structure and content of the NLC intervention was based 
on the following five experience and evidence- based NLC areas of 
nursing focus: (a) functional status, (b) self- management (c) patient/
relative expertise, (d) emotional status and (e) everyday life (Wenke- 
Zobler et al., 2017). Patients were supported according to their pri-
orities and goals, aiming at discharge to increase independence or 
improve abilities in activities of daily living (Brunner et al., 2015). 
Complementary to these assessments every patient was asked the 

following question: ‘If you think about going home [or alternatively: 
your transfer to a rehabilitation etc.], what goes through your mind?’ 
(Kate Lorig, personal communication, March 03, 2014). The answers 
were assessed, and interventions accordingly individualized. For the 
improvement of functional abilities, the nursing expert used the pa-
tients time allotted towards the ward round to walk with the pa-
tients and talk about their improvements and current care needs. 
The nursing expert coordinated the training with the physiotherapist 
and instructed the patient regarding simple strength- gaining exer-
cises. Patients received a leaflet with instructions about possible ex-
ercises. Subsequently they were motivated to repeat these exercises 
whenever possible, if possible, assisted by their relatives. A compre-
hensive description of the intervention is presented in Figure 1 and 
Table S3.

2.2.2  |  Control group

The control group who was matched by propensity score matching 
consisted of medically stable hospitalized patients not referred to 
nurse- led care and therefore with a usual care treatment between 
March and October 2013 included in the TRIAGE project (Schuetz 
et al., 2015). The above time period was selected due to data 
efficiency reasons. No changes in the mentioned time period about 
usual care was observed.

The usual nursing care was provided by accredited nursing pro-
fessionals, health care assistants, nursing students and trainees 
under delegation. The control group received usual care which con-
tained a daily nursing- assisted medical ward round and a standard-
ized assessment of care needs. The stability of the medical condition 
was daily judged by physicians with a ward round tool, which was 
developed in the TRIAGE project that also contained nurses' records 
regarding patients' predefined discharge conditions (e.g. indepen-
dency of mobility, climbing up the stairs or independency of activity 
of daily living) and relatives' discharge expectations. The physicians 
ordered further treatments if needed.

2.3  | Outcomemeasures

The primary outcome measure was self- care ability, which was 
assessed using the Self- Care Index (in German: Selbstpflegeindex, 
SPI). This instrument is part of the outcome- oriented nursing 
assessment AcuteCare (ePA- AC©). The total SPI score provides 
information about the patients' severity of need of care and comprises 
10 items/subdimensions such as mobility, grooming (upper and 
lower body), nutrition, dressing (upper and lower body), excretion 
(urination and defecation) and cognition. Items are rated on a 4- point 
scale (1 = no ability, 4 = full ability) (Grosse Schlarmann, 2007). An 
improvement of total SPI score and its subscales indicate a higher 
independence. Results of a validation study showed that the nursing 
assessment ePA- AC has substantial interrater reliability (Cohen's 
kappa >0.6; Grosse Schlarmann, 2007). As a secondary outcome 
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all- cause readmission within 18 days after hospital discharge were 
assessed. The 18- day follow- up time period was used referring to 
the regulations of the Swiss diagnosis- related group (DRG) flat rate 
system (SwissDRG, 2020). Table 1 presents a detailed description 
of the primary and secondary outcome variables used in this study.

2.4  | Datacollection

We used data from electronic medical records to collect medical and 
sociodemographic variables. Data of the outcome variables were 
exported from an internal database of the medical controlling and 
the electronic clinical information system. Additional variables were 
extracted from the records by the staff from the department of 
nursing development and the TRIAGE study team which completed 
and controlled further data from patient charts like diagnosis, 
indication for NLC, post- acute care discharge deficits, medical 
stability, residence before and after discharge and length of hospital 
stay. Data were individually checked using the patient charts for non- 
plausible values suggesting entry errors and if necessary corrected.

2.5  |  Statisticalanalysis

The analysis was conducted in two steps. Firstly, propensity score 
matching (PSM) (Austin, 2008; Thoemmes, 2012) was used to 
account for the covariates that may predict the NLC referral in 
order to compare patients with NLC and patients with usual care. 

Each NLC patient was assigned to one medical patient with usual 
care based on defined covariates. The following theory- based and 
literature- supported covariates were chosen for PSM analysis: 
age, days of medical stability until discharge, self- care ability at 
admission and higher probability of post- acute care discharge (see 
Table 1). As PSM estimation cannot be executed with missing data 
(Thoemmes, 2012), we excluded patients with missing data on any 
of the mentioned covariates. The estimation of the propensity score 
was made using logistic regression. Matching was completed using 
one- to- one nearest neighbour technique and allowed replacement. 
The maximum allowable difference between two patients (calliper) 
was defined by 0.3 [for a choice of calliper, see Austin (2011)]. 
The matching balance was judged based on recommended criteria 
(Thoemmes, 2012). Furthermore, demographic and health- related 
information such as gender, length of hospital stay and diagnosis 
were used as additional variables (see Table 1) to compare the 
control and intervention groups. The Wilcoxon signed- rank or the 
McNemar test and the Mann– Whitney- U test were used for all 
group comparisons.

In the second step, Generalized Estimation Equation (GEE) 
analyses for binary outcomes were applied to determine the likeli-
hood and which variables were associated with NLC service. Based 
on clinical considerations and derived on findings of a pilot study 
(Wenke- Zobler et al., 2017), additional SPI subscales mobility, 
grooming and excretion were included for further analyses. In terms 
of the primary outcome variables a dichotomous categorization was 
used for the differences of the total SPI and the subscale scores be-
tween hospital admission and discharge containing 1 (any increase) 

F IGURE 1 Logic model. Adapted from ‘W.K. Kellogg Foundation Evaluation Handbook (2004)’ (W.K.K. Foundation, 2004).
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and 0 (no difference or decrease). The GEE models were analysed 
with the model control variables which included all significant vari-
ables of group comparisons after PSM. The STROBE checklist for 

observational research studies was used to guide this paper's de-
velopment. Descriptive statistics included median (Mdn), mean (M), 
standard deviation (SD) and interquartile range (IQR) for continuous 

TA B L E  1  Description of primary and secondary outcomes, propensity score matching covariates and additional variables.

Variables Description Instrument/reference
Administration 
details

Primary outcome

Self- care ability (SPI) The SPI assesses the extent of a person's self- 
care ability, across 10 items. The total score 
ranges from 10 (impaired self- care ability) 
to 40 (full self- care ability). The subscales 
are mobility, grooming and dressing (lower 
and upper body), nutrition (eating and 
drinking), excretion (urination and defecation), 
cognition/consciousness. The items are rated 
on a 4- point Likert scale. For example, the 
Likert scale of the subscale mobility include 
1 = no ability to move, 2 = strongly impaired 
ability to move, 3 = slightly impaired ability to 
move, and 4 = full ability to move.

Self- care index (SPI), digitally 
recorded in outcome- 
oriented nursing 
assessment AcuteCare 
(ePA- AC©)

Filled in by nurses 
on admission, 
every third day 
and on discharge. 
Additional records 
are taken if 
patients' status 
changes and/or 
after a fall.

Secondary outcome

Readmission Readmission to the hospital within 18 days after 
hospital discharge

Medical controlling Medical controlling 
records/18 days 
after discharge

PSM covariates

Age Age in years Digital records On admission

Self- care ability as assessed at 
admission

See SPI See SPI By nurses/on 
admission

Post- acute care discharge score The post- acute care discharge (PACD) score is 
an instrument to estimate the risk of transfer 
to post- acute care facility following hospital 
discharge. The PACD contains the number of 
active medical problems, age, availability of 
support at home and limitations of activity 
of daily living/instrumental activities the last 
2 weeks before hospital admission. The PACD 
was assessed on day 1 during hospitalization 
at a cut- off of ≥8 has shown 90% sensitivity 
and 62% specificity as well as a good 
predictive value (AUC = 0.81) regarding need 
of post- acute facility care (Louis Simonet 
et al., 2008).

PACD day 1 By nurses/on 
admission

Days of medical stability until 
discharge

Number of days from the time point of the 
determination (clinical judgement/estimation) 
of medically stable until hospital discharge

Digital records By treating physician/
on medical 
stability

Additional variables

Gender Male or female Digital records On admission

Length of hospital stay Number of days stayed in the hospital Digital records at discharge

Diagnosis group Classification of main diagnosis according to 
five groups of the International Statistical 
Classification of Diseases and Related Health 
Problems: neoplasms (tumour), disease of 
circulatory system, infectious/parasitic 
disease, disease of respiratory system and 
others

Digital records On admission

Abbreviations: AUC, area under the curve; ePA- AC©, outcome- oriented nursing assessment AcuteCare; ICD- 10- GM, International Classification of 
Diseases, 10th Version, German Modification; PACD, post- acute care discharge score; SPI, self- care index.
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variables, numbers and percentages for categorical variables were 
also used. All tests were considered statistically significant at 
p < 0.05. Data were analysed using IBM® SPSS® Statistics 23.

3  |  RESULTS

For this study, 420 NLC and 2501 usual care patients were included. 
Of these, 114 NLC and 597 usual care patients were excluded 
because of missing data or in- hospital death. Thus, 306 NLC and 
1904 usual care patients were used for PSM analysis. A detailed 
patient flow is presented in Figure 2. After execution of PSM, a total 
of 306 patients per group were included in the final analysis.

Table 2 shows background data prior to PSM. Comparisons of 
covariates indicated that NLC patients were significantly older, were 
longer medically stable until discharge, had a higher risk of discharge 
to a post- acute care institution, and a lower self- care ability com-
pared to usual care patients. After the execution of PSM, only a sig-
nificant difference remained for age (Table 2). Older patients were 
still more frequent in the NLC compared with the control group. A 
remaining significant difference between the two groups in terms 
of main diagnosis was also observed (Table 3). NLC patients were 
more frequently diagnosed with a neoplasm compared with usual 
care patients. The balance improvements of the covariates for the 
matched group are illustrated in Figure 3. Mean propensity scores 
and standard deviations were similar for the intervention (M = 0.65, 
SD = 0.32) and the control group (M = 0.64, SD = 0.33).

For a more comprehensive picture of the two groups after 
PSM, we additionally analysed patients' residence before and after 

hospitalization. Findings indicated that patients of both groups were 
most frequently admitted to the hospital from home (Table S1). 
However, the most common discharge place in the NLC group was 
a rehabilitation clinic, while patients of the control group were most 
frequently discharged home. Furthermore, the most frequent indic-
ative reason for NLC services was the need for activating care until 
a place was available in a rehabilitation institution or nursing home 
(Table S2). By contrast, activating care until discharged home or end- 
of- life care was the least likely reason.

The main findings of GEE analyses showed that, compared with 
the control group, NLC patients showed significant improvement re-
garding their self- care ability from the time of admission to the time 
of discharge, after adjusting for age and diagnosis (B = 1.09; 95% 
CI, 0.75– 1.45; p < 0.001; Table 4). Additionally, this improvement of 
total SPI score was substantially higher in the NLC group than in 
the control group. This was the case for 204 NLC patients (66.7%) 
compared with 133 control patients (43.5%). Furthermore, the re-
sults demonstrated an increase in a total SPI score in the NLC group 
from a median of 31 (IQR = 10.0) to a median of 35 (IQR = 11.0). 
On the contrary, the total SPI score of patients in the control group 
remained the same (Mdn = 32; IQR = 12.3 to Mdn = 32; IQR = 13.0).

According to SPI subscales, the GEE findings showed that there 
were significantly better changes in mobility from hospital admission 
to discharge among the NLC patients compared to control patients. 
Such an improvement during hospitalization could be seen in 139 
NLC patients (45.4%) and 97 control patients (31.7%). Furthermore, 
similar results were found for the other two subscales grooming 
and excretion. For grooming, improvements were higher in the NLC 
group (170 patients; 55.6%) than the control group (97 patients; 
31.7%). Regarding excretion, a higher improvement was also shown 
in the NLC group compared with the control group (113 patients; 
36.9% vs. 65 patients; 21.2%).

According to the secondary outcome, nine NLC patients (2.9%) 
and 49 patients of the control group (16.0%) were re- hospitalized 
within 18 days following discharge. After controlling for age, the GEE 
analysis showed that NLC patients were significantly less readmitted 
to hospital compared with control patients (B = −1.763; p < 0.001).

4  | DISCUSSION

In this study, we demonstrated an overall improvement of self- care 
ability in patients receiving NLC compared to usual care patients as as-
sessed in a real- world setting. We furthermore demonstrated that NLC 
impacts readmission. Both findings correspond with the findings of a 
previous pilot study (Wenke- Zobler et al., 2017). More specifically, pa-
tients who had a NLC service during hospitalization showed increased 
recovery in terms of their ability to move. Our data further indicated 
that in this real- world cohort of consecutively included patients, NLC 
results in substantial improvements in terms of grooming and excre-
tion. Moreover, findings of the logistic generalized estimating equation 
analysis provide support for the beneficial effect of a NLC intervention 
regardless of patients' age and diagnosis.

F IGURE 2 Flowchart of patient recruitment. NLC, nurse- led 
care.
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These findings of improved self- care abilities in NLC patients 
confirm the effect of an NLC intervention based on a comprehen-
sive assessment on self- management, functional status, patients' 
and relatives' expertise, emotional status and closeness to everyday 

life. Based on such comprehensive assessment, patients are asked 
of their main problem for who they should receive nursing support 
for the time till discharge. This promotes an activating care within 
the recovery process. Covinsky et al. (2011) highlighted the impor-
tance of the use of comprehensive and early assessments to prepare 
the patient adequately before discharge and avoid rushed planning 
(Covinsky et al., 2011).

An important skill we used for self- management was solution- 
finding. Solution- finding includes problem definition, generating 
possible solutions, solution implementation and evaluation of re-
sults (Lorig & Holman, 2003). Such skills can help to cope with self- 
care difficulties and other hospital discharge- associated problems 
and challenges. Another self- management skill we promoted was 
to find and utilize patient resources. For example, involving rela-
tives could lead to more security, confidence and sustainability. In 
the literature, a wide number of intervention studies exist, which 
focus on improved self- management ability of individuals (Lorig & 
Holman, 2003). Unfortunately, interventions are not clearly de-
scribed in most of these studies. In addition, there are several ad-
ditional concepts such as empowerment, which makes it difficult to 
obtain a sufficient overview of the effectiveness and subsequent 
adequate comparison. However, theory- based statements confirm 
the positive effect of self- management interventions on self- care 
abilities, especially in chronically ill patients (Lorig & Holman, 2003).

As expected, the NLC- group showed significant improvements 
of mobility. These findings are consistent with previous studies 
(Harris et al., 2007; Van et al., 2010). In our study the NLC service 
instructed simple exercises to improve strength, flexibility and 
balance (Tideiksaar, 2008b). The patient was motivated to per-
form the exercises as often as possible during the day, starting al-
ready during hospitalization. Whenever possible, family members 
were also involved to support the patient in increasing mobility. It 

TA B L E  2  Descriptive statistics and comparisons of covariates between nurse- led care and usual care patients before and after propensity 
score matching.

Unmatchedpatients PSM- matched patients

Covariates NLC(n = 306)
Usualcare
(n = 1904) p- value NLC(n = 306)

Usualcare
(n = 306) p- value

Age in years, median (IQR) 80 (15.0) 70 (21.0) <0.001a 80 (15.0) 76 (20.0) 0.027b

<65, n (%) 47 (15.4) 696 (36.6) 47 (15.4) 82 (26.8)

65– 84, n (%) 178 (58.2) 991 (52.0) 178 (58.2) 150 (49.0)

>84, n (%) 81 (26.5) 217 (11.4) 81 (26.5) 74 (24.2)

Post- acute care discharge 
score, median (IQR)c

11 (7.0) 6 (7.0) <0.001a 11 (7.0) 10 (11.0) 0.391b

Self- care ability at admission, 
median (IQR)

31 (10.0) 37 (8.0) <0.001a 31 (10.0) 32 (12.3) 0.543b

Days of medical stability until 
discharge, median (IQR)

7 (5.0) 0 (0.0) <0.001a 7 (5.0) 7 (7.0) 0.080b

Abbreviations: IQR, interquartile range; NLC, nurse- led care; PSM, propensity score matching.
aMann– Whitney U- test.
bWilcoxon signed- rank test.
cTotal score ≥8 indicates an increased risk of discharge to a post- acute care facility (Conca et al., 2012).

TA B L E  3  Comparisons in terms of additional variables between 
nurse- led care and usual care patients after propensity score 
matching.

NLCpatients
(n = 306)

Control 
group 
(n = 306) p- value

Gender, n (%) 0.872b

Female 164 (53.6) 167 (54.6)

Male 142 (46.4) 139 (45.4)

Length of stay in 
days, median 
(IQR)

15 (10.0) 11 (9.0) 0.093a

0– 10, n (%) 58 (19.0) 93 (30.4)

>10, n (%) 248 (81.0) 213 (69.6)

Main diagnosis, n (%) <0.001b

Neoplasms (tumour) 48 (15.7) 16 (5.2)

Disease of circulatory 
system

62 (20.3) 90 (29.4)

Infectious/parasitic 
disease

16 (5.2) 40 (13.1)

Disease of 
respiratory 
system

36 (11.8) 29 (9.5)

Others 144 (47.1) 131 (42.8)

Abbreviation: IQR, interquartile range.
aWilcoxon signed- rank test.
bMcNemar test.
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is recommended that such exercises should be performed at least 
three times a day (Tideiksaar, 2008a). This result can be an indication 
of the effectiveness and right dose of the exercises used. Beyond 
this, during the NLC ward rounds, progress was discussed with pa-
tients, nurses and physiotherapists. It can be assumed that through 
the continuous and multi- professional treatment, the motivation of 
the patient to perform the exercises regularly could be maintained. 
Several studies confirmed the positive effect of an interdisciplinary 
approach to promote mobility in hospitalized patients (Czaplijski 
et al., 2014; Dammeyer et al., 2013). It seems important to create a 
culture of mobility within the team leading to the mobilization of pa-
tients as often as possible. Furthermore, the difference to usual care 
was small but of clinical significance. For example, a change from 
one point on the mobility score could mean a change from ‘strongly 
impaired ability to move’ to ‘slightly impaired ability to move’ which 
means that a patient can cover a short distance alone, that is more 
independently of nursing staff. This could also have a significant im-
pact on the patient's well- being.

Besides mobility, patients in the NLC intervention group also 
improved their ability of grooming and excretion during hospitaliza-
tion. To the author's current knowledge, no study investigated this 
outcome in relation to NLC service. Friedli et al. (2019) compared 

self- care abilities of older patients in acute geriatric units and in-
ternal medicine. They showed a significantly higher odd to gain 
independence for acute geriatric units in grooming lower body, def-
ecation and mobility. The acute geriatric unit focuses on early re-
habilitative treatment of multimorbid acutely ill patients with older 
age in acute hospitals and offering additional therapy in a multidisci-
plinary team setting. The main aim is to improve the functional sta-
tus (Friedli et al., 2019). Otherwise, previous studies showed that 
an early mobilization has a positive effect on general recovery and 
other patient- related conditions such as pain relief, fatigue, urinary 
tract infection and physical function such as emotional and social 
well- being (Dammeyer et al., 2013; Kalisch et al., 2014). Therefore, 
we assume that due to the complexity of the intervention that was 
carried out, the effect is not related to one single component such 
as mobility, rather is the result from different interactive compo-
nents. However, we suggest that mobility could be a strong predic-
tor, meaning a general change in mobility is related with changes in 
other areas of daily life such as grooming and excretion. While our 
study was not designed to elucidate the contribution of each factor, 
further exploration is clearly warranted.

Regarding the secondary outcome, the readmission rate in the 
intervention group was lower than the control group. Furthermore, 
our study confirmed that this beneficial effect of NLC service on re-
hospitalization exists independently of diagnosis. This result is con-
sistent with findings of a review that showed a lower readmission rate 
in inpatients admitted to a NLC unit (Griffiths, Edwards, et al., 2007). 
The reduced readmission rate found in our study could be explained 
by a comprehensive discharge plan due to the NLC service and its 
empowerment of patients and relatives. Furthermore, an additional 
study showed that the perception of readiness for discharge and the 
length of stay are important predictors of readmission rates (Kaya 
et al., 2018). In our NLC group, hospitalization was significantly lon-
ger than the control group. We further suggest that the observed 
effect of a reduced readmission rate could also be explained by an 
effective discharge planning and follow- up care. Findings of a review 
confirms such effects of an effective discharge planning on reduced 
readmission rates (Goncalves- Bradley et al., 2016).

Another explanation of a reduced readmission rate in our NLC 
patients could possibly relate to the fact that most of our patients 
in the NLC group were discharged to a rehabilitation clinic, which 
was the most frequent indicating reason for NLC (see Table S2). In 
Switzerland, rehabilitation stays after hospital discharge lasts 14– 
21 days. During this time, patients can improve physical mobility, 
subsequently better preparing themselves for a home discharge. 
There is some evidence that severely ill and multimorbid patients 
need more time for recovery, thereby the combination of illnesses 
can have a significant impact (Juul- Larsen et al., 2020). Furthermore, 
our result of a decreased readmission rate in the NLC group could 
also be explained by a mediational effect, in which NLC intervention 
leads to less readmission through rehabilitation. It is known that in-
tensified rehabilitation and early mobilization helps patients improve 
their functional abilities and successfully transition from the hospital 
to the home setting (Pashikanti & Von Ah, 2012). A retrospective 

F IGURE 3 Mean standardized differences for covariates before 
and after matching. NLC, nurse- led care; PACD, post- acute care 
discharge score; SPI, self- care index.
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study reviewing inpatients confirmed that rehabilitation cases across 
16 impairment groups found functional status as a greater predictor 
of hospital readmission than comorbidities (Shih et al., 2016).

In a preliminary study, we already showed that medical pa-
tients were compliant to participate in NLC intervention (Conca 
et al., 2012). High acceptability could also be found in the current 
study. The majority of the patients for whom NLC was proposed 
were willing to transfer their care to NLC. Acceptability of interven-
tions is a necessary condition for an intervention to be effective. 
Further, patients are more likely to adhere to treatment recommen-
dations and to benefit from improved clinical outcomes (Sekhon 
et al., 2017). On the other hand, our experiences showed that at the 
beginning interdisciplinary acceptance was low due to lack of infor-
mation about the intervention with a regular rotation of physicians. 
At a later point and with more positive experience the intervention 
was increasingly accepted and used.

4.1  |  Limitation

The use of propensity score matching method meant we were able 
to use a big data pool to balance treatment groups with respect to 
measured covariates, reducing bias due to confounding (Staffa & 
Zurakowski, 2018). Moreover, NLC could be feasibly implemented 

in routine care (Schäfer- Keller, 2012; Schäfer- Keller et al., 2013). 
Nonetheless, this study has several limitations. Although we used 
PSM which permits a more objective analysis, it only allows for 
adjustment of measured confounders. However, this limitation 
can be applied for a broad dataset and multivariable adjustment 
methods. The use of PSM matching depends on a complete data set. 
Thus, we cannot rule out completely that study results were biased 
because of excluded patients due to missing data. Furthermore, our 
study assessment used different time intervals. To ensure a sufficient 
data pool, the collection time period of the intervention group was 
longer compared to the control group. Thus, data may be biased by 
context factors such as restructure of institutional resources. Finally, 
the used GEE models are limited to a few control variables. Some 
variability in the outcome may be accounted for by other variables. 
This was especially the case for the secondary outcome and due to 
lacking cell values, the control variable diagnosis had to be excluded.

5  |  CONCLUSION

Our real- world analysis from a large Swiss tertiary centre confirmed 
that NLC is a promising concept in the care of medically stable inpa-
tients. Furthermore, our findings showed that, in a real- world hospi-
tal setting, NLC service is effective and feasible. We demonstrated 

TA B L E  4  Summary of generalized estimating equation analyses of primary outcome variables controlled for age and diagnosis.

SPI total score Mobility Grooming Excretion

B 95% CI B 95% CI B 95% CI B 95% CI

NLC versus control group

NLC patients 1.09c 0.72, 1.45 0.78c 0.43, 1.12 1.14c 0.78, 1.51 0.99c 0.58, 
1.39

Usual care patients (reference)

Age −0.01a −0.03,
0.00

−0.01 −0.02, 0.00 −0.02b −0.04, −0.01 0.00 −0.01,
0.01

Diagnosis

Disease of 
respiratory 
system

0.73a 0.15, 1.32 0.46 −0.10, 1.01 0.93b 0.35, 1.51 0.47 −0.12,
1.06

Disease of 
circulatory 
system

−0.18 −0.59,
0.22

0.21 −0.22, 0.64 −0.09 −0.53, 0.35 −0.40 −0.91, 
0.11

Neoplasms 
(tumour)

−0.50 −1.13, 0.12 −0.86a −1.51, −0.21 −0.39 −0.98, 0.20 −0.46 −1.14,
0.22

Infectious/
parasitic 
disease

0.54 −0.06,
1.14

0.73a 0.12, 1.34 0.39 −0.20, 1.67 1.54c 0.90, 
2.17

Others (reference)

Note: A dichotomous categorization was used for all outcome variables; 1 = any increase between admission and discharge, 0 = no difference or a 
decrease between admission and discharge.
Abbreviations: B, regression coefficient; CI, confidence interval.
ap < 0.05.
bp < 0.01.
cp < 0.001.
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that if nurses are empowered to increase engagement in the do-
mains of functional status, self- management, patient/relative ex-
pertise, emotional status and everyday life this will positively affect 
patient recovery. In particular, improved self- care ability is an im-
portant resource for a successful discharge process contributing to 
an increased quality of life. We think that the effects on self- care 
ability and mobility were due to the combination of intervention 
including comprehensive assessment, empowerment, individual 
care planning, early discharge planning, facilitation of rehabilitation 
through the instruction of exercises and the multi- professional ap-
proach. It can be concluded that a multimodal approach is needed 
to administer successful support of multimorbid and frail patients 
in the hospital setting. However, the relationship between the indi-
vidual interventions remains unclear and should be investigated in 
future research. In addition, the dose and weighting of the individual 
interventions should be investigated further. So that those interven-
tions can be made more efficient. To improve the practical work, 
the multimodal approach in the treatment of multimorbid inpatients 
should be taught individually to nurses, therapists, social workers 
and physicians. Based on DRG regulations, only a short follow- up 
time period was used in this study to investigate secondary outcome 
such as the readmission rate. Thus, longitudinal studies should be 
considered in future research.

6  |  RELEVANCETOCLINICALPRACTICE

Our study finding highlights the worth of an NLC intervention to try 
new roles in practice and make use of a patient- centred approach. 
Moreover, NLC has positive outcomes because patients' needs are 
systematically assessed, relatives are involved and are continuously 
accompanied by specialized nurses. Insights of this study further 
provide the feasibility of such interventions in an acute care setting. 
Finally, additional development of the roles of nurses could make 
the field of nursing more attractive and promote independence and 
empowerment in the future.
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