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need of home care services after discharge
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Abstract

Background: Improved discharge arrangements and targeted post-discharge follow-up can reduce the risk of adverse
events after hospital discharge for elderly patients. Although more care is to shift from specialist to primary care, there
are few studies on post-discharge interventions run by primary care. A generic care pathway, Patient Trajectory for
Home-dwelling elders (PaTH) including discharge arrangements and follow-up by primary care, was developed
and introduced in Central Norway Region in 2009, applying checklists at defined stages in the patient trajectory. In
a previous paper, we found that PaTH had potential of improving follow-up in primary care. The aim of this study was
to establish the effect of PaTH—compared to usual care—for elderly in need of home care services after discharge
from hospital.

Methods: We did an unblinded, cluster randomised controlled trial with 12 home care clusters. Outcomes were
measured at the patient level during a 12-month follow-up period for the individual patient and analysed applying
linear and logistic mixed models. Primary outcomes were readmissions within 30 days and functional level assessed by
Nottingham extended ADL scale. Secondary outcomes were number and length of inpatient hospital care and nursing
home care, days at home, consultations with the general practitioners (GPs), mortality and health related quality
of life (SF-36).

Results: One-hundred and sixty-three patients were included in the PaTH group (six clusters), and 141 patients received
care as usual (six clusters). We found no statistically significant differences between the groups for primary and secondary
outcomes except for more consultations with the GPs in PaTH group (p = 0.04). Adherence to the intervention was
insufficient as only 36% of the patients in the intervention group were assessed by at least three of the four
main checklists in PaTH, but this improved over time.

Conclusions: Lack of adherence to PaTH rendered the study inconclusive regarding the elderly’s functional level,
number of readmissions after hospital discharge, and health care utilisation except for more consultations with the GPs.
A targeted exploration of prerequisites for implementation is recommended in the pre-trial phase of complex
intervention studies.

Trial registration: Clinical Trials.gov NCT01107119, retrospectively registered 2010.04.18.
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Background
For elderly patients characterised by multimorbidity,
functional decline and complex medical regimens, the
transition between general hospitals and primary care is
associated with a risk of adverse events; especially con-
cerning medication discrepancies [1, 2], insufficient in-
formation transfer [2, 3] and inadequate follow-up in
primary care [2]. Three systematic reviews from 2012 to
2014 [4–6] found that several types of interventions may
improve transition across care settings; multicomponent
interventions incorporating both pre-discharge and post-
discharge interventions seems to be most effective in re-
ducing post-discharge adverse events [5]. Although there
is broad consensus that more care must shift from hos-
pital to primary care [7, 8], only few of the papers included
in the reviews were studies of post-discharge intervention
performed by primary care. However, two Scandinavian
studies have shown that post-discharge interventions run
by primary care can reduce readmissions [9, 10], depend-
ence on municipal care [10] and mortality [11].

The care pathway ‘Patient Trajectory for Home-dwelling
elders’ (PaTH) was developed [12] and introduced [13] in
Central Norway region in 2009 to ensure adequate pre-
discharge planning and coordination between general hos-
pitals and primary care for elderly patients in need of
home care services after hospital discharge. Furthermore,
post-discharge follow-up by home care professionals and
general practitioners (GPs) was structured to ensure ad-
equate care of medical conditions, prevent functional de-
cline and ensure sufficient social support by introducing
checklists at defined stages in the patient trajectory (Fig. 1).
PaTH was developed by health care professionals from six
municipalities and three hospitals who decided on a gen-
eric care pathway—suitable for patients with most diagno-
ses—in contrast to care pathways developed and used in
hospitals targeting a defined group of patients with a spe-
cific medical condition [14].
During a qualitative process evaluation of the imple-

mentation of PaTH [13], home care professionals
expressed that they were better prepared before discharge
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Fig. 1 Patient trajectory for home-dwelling elders (PaTH) (12). The boxes represent procedures and checklists and the arrows the flow of information
between the involved parties. The most important information from all checklists was included in the individual daily care plan which was available to
all home care professionals at the point of care
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and experienced improved collaboration and exchange of
information with the GPs. They also reported that the sys-
tematised observations and measures provided by using
PaTH resulted in services of higher quality. The home
care leaders valued PaTH as a management tool that
served to facilitate change in coordination and provision
of health care. These effects on the process level became
gradually more apparent with time in the municipalities
where the home care professionals found a way to incorp-
orate PaTH into daily working routines.
The aim of this study was to establish the effect of

PaTH on patient level—compared to usual care − for eld-
erly patients in need of home care services after dis-
charge from a general hospital, regarding primarily the
patients’ functional level and readmissions, secondarily
use of health care services, mortality and quality of life.

Methods
This study of the effect of the recently developed PaTH
[12], had an unblinded, cluster randomised controlled
trial (cRCT) design and enrolled patients consecutively
in the period October 2009–March 2011. It was regis-
tered in Clinical Trials.gov (NCT01107119).

Participants
The six municipalities that were involved in developing
PaTH [12] were eligible to participate in this trial, and
five of the local municipal authorities agreed to partici-
pate. The home care units in those five municipalities
formed all together 12 home care clusters, two to four
in each municipality (Fig. 2).

Patients eligible for study inclusion had to be 70 years
or older and served by one of the included clusters or
scheduled to receive home care services after discharge
from hospital—either directly to their own homes or via
an intermediate stay (anticipated duration ≤ 4 weeks) at
a local rehabilitation facility or nursing home. Being
served by home care services implied functional and / or
cognitive impairments. However, patients were not in-
cluded if their caregivers or health personnel responsible
for the care services considered them to be unable to
understand and sign a written consent form due to cog-
nitive impairments.

Randomisation and recruitment
A randomisation procedure was designed for interven-
tion (PaTH) - and control clusters (equal numbers) from
each of the participating municipalities, and an inde-
pendent organisation (the Ministry of Health) performed
the randomisation by drawing lots. Patients were en-
rolled within the randomised clusters, either by munici-
pal case managers (Fig. 2) in discharge meetings at the
hospital (city only), or by nurses in the home care ser-
vices immediately after returning home. When munici-
pal case managers recruited patients, they informed the
home care professionals about the inclusion through an-
notations in a common electronic health record.

Intervention
PaTH, a multicomponent complex intervention, differed
from usual care by introducing new procedures for com-
munication and follow-up, using checklists at defined
stages in the patient trajectory (Fig. 1, Table 1). The
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Fig. 2 Organisation of health care services participating in PaTH. HCC = home care cluster GP = general practitioner. All hospitals serve as general
hospitals to the participating municipalities. Hospital III also has regional and university functions. Every municipality has one or more home care
units with nurses and nursing assistants providing health and social care to inhabitants with reduced functional level. One home care cluster
included one to three home care units in the same municipality. GPs usually work in group practices and operate independently of the home
care services. Every inhabitant has a right of free choice of a regular GP, which implies that the GP may have patients in common with all home
care units in the municipality. Larger municipalities have health care allocation offices with municipal case managers who do a broad assessment
of patients in need of municipal health and social care services other than private physiotherapy and GP services. They have a purchaser role deciding
on what kind of services to be provided
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detailed content of the four main checklists is presented
in Additional file 1. The checklists were to be used
mainly within the home care services and included as-
sessments of health issues, social conditions and physical
and cognitive functioning [13]. The purpose was to en-
sure closer follow-up of the patients’ medical condition
and functional ability by reminding health personnel to as-
sess, communicate and act upon relevant issues. The
checklists did not describe in detail how to do this as the
nurses and nursing assistants should use their professional
insight to decide on how to perform necessary care.
The checklists were incorporated in the electronic

health records of the home care services, but the home
care professionals were dependent on fax or phone when
communicating with the hospital staff or the GPs.
The hospitals followed usual procedure when contacting

the municipalities before discharge, but the PaTH clusters
required more comprehensive information, which was de-
fined in the checklists. Control clusters followed usual pro-
cedures regarding information exchange and follow-up.
This implied that post-discharge observations and assess-
ments of health issues after discharge were not standardised
and differed between the individual health care profes-
sionals. Their focus was mainly to assist the patients in ac-
tivities of daily living. Furthermore, there were no regular
procedures of follow-up by the GPs post-discharge.
There was a 3-month pilot period from October 2009

involving one of the intervention clusters, resulting in
some minor changes in the checklists like sequence of
the themes and linguistic clarifications. PaTH was grad-
ually introduced in all municipalities from January to
March 2010. The home care professionals had a 1-day
introduction course by the project group. Further train-
ing and guidance was performed by head nurses or spe-
cially trained nurses in the municipalities [13]. The GPs
were informed through scheduled meetings and by in-
formation handed out.

Outcomes and data collection
Primary outcomes were number of readmissions, defined
as acute unplanned admissions for any diagnosis within

30 days [15], and functional level measured by Notting-
ham extended ADL scale (NEADL) at baseline, 6 and
12 months. NEADL was chosen for assessment of func-
tional ability as this is a validated tool used in several
studies, in Norway and internationally, evaluating treat-
ment of stroke [16], hip fractures [17, 18] and rehabilita-
tion of elderly [19].
Secondary outcomes were number and length of in-

patient hospital and nursing home stays, days at home,
consultations (including home visits) with the GPs, use
of home care services, deaths at 6 and 12 months and
health-related quality of life (SF-36) [20].
Outcomes were assessed at the level of the individual

home care recipient, and data were collected during a 12-
month observation period for each person. All data were
collected from registries and electronic health records ex-
cept for NEADL and SF-36, which were completed by the
patients themselves, by health personnel in the home care
services or by a research assistant (city) in dialogue with
the patients. The first author extracted demographics,
diagnoses, patient outcomes and consumption of health
care services from electronic health records of the home
care services, the GPs and the hospitals.
The degree of compliance with PaTH was measured

by recording all documented use of the four main check-
lists (Table 1, Additional file 1) in the electronic health
records of the home care services.

Sample size estimation and statistical analyses
We did not have data on normal changes in NEADL
(primary outcome) in an unselected home care popula-
tion during a 12-month period. We therefore estimated
sample size based on a proxy, using mobility data in the
IPLOS register. IPLOS is an individual based, standar-
dised national registration system that describes patient
disability and impairment based on WHO’s classification
of disabilities [21]. It has been mandatory to use for all
individuals receiving public nursing home care or home
care services in Norway for several years [22]. We did a
survey of IPLOS data of 2300 home care recipients in
the city of Trondheim during a 12-month period

Table 1 Main checklists of PaTH

Time / responsible Procedure (s) / main themes on checklists

Discharge call from hospital to home care services at the day
of discharge (Checklist 1).

Predefined information was transferred to home care services with emphasis on
immediate follow-up needs and medication.

Post-discharge assessments by a home care nurse within
three days (Checklist 2).

Structured assessment with emphasis on health issues, preventive measures,
self-care and safety issues.

Post-discharge examination by the general practitioner (GP)
within 2 weeks (Checklist 3).

Structured exchange of information between home care services and GPs before
and after the GP consultation. Emphasis on observations passed on by the home
care professionals, review of medical situation and medication by the GP, and plan
for further follow up in collaboration between the GP and the home care services.

Post-discharge assessment by a home care professional
within 4 weeks (Checklist 4).

Structured assessment with emphasis on physical / cognitive functional ability,
health issues, safety issues, social situation and self-care. Evaluation of whether
care matches the needs of the care recipients.
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previous to the present study and found a mean mobility
level at baseline of 2.3 points (on a 1–5 scale), a standard
deviation of 0.80, and a decline in mobility of 11.5%. To
identify a difference in mobility level of at least 0.3, the
required sample size was estimated to be 151 patients
per group (with a t-test) − under the assumption that the
PaTH and control groups were independent samples of
equal size with equal standard deviation = 0.8, power =
0.90 and α = 0.05. Due to the complexity of the model,
the research group asked for external statistical assist-
ance in estimating sample size and unfortunately did not
realise until analysing the data that cluster randomisa-
tion had not been taken into account.
For analysis of the effect of PaTH, we used linear

mixed models (NEADL and SF-36) and logistic mixed
models (health care utilisation). With linear mixed
models, site (cluster) and patient-id were set as random
factors. Multiple imputations were not done as this has
been found to be unnecessary when performing mixed
model analyses on longitudinal data [23]. With logistic
mixed models, functional level at baseline, number of
chronic diseases, and ‘living alone’ were used as fixed
factors. Site and patient-id were set as random factors

and days at risk were accounted for, except in analyses
of health care utilisation at 6 and 12 months, which did
not include patient-id and days at risk.
The results are presented as an intention-to-treat ana-

lysis. Three subgroup analyses were performed. The first
subgroup analysis excluded patients who died before dis-
charge, remained in nursing home > 4 weeks after dis-
charge, did not receive home care services, or for whom
no checklists in PaTH were used. In the second analysis,
patients were exposed to at least two checklists and in
the third analysis at least three of the four checklists.
SPSS (version 21) was used for descriptive analyses, and

R (version 2.13.1) [24] was used for mixed models analyses.
The 2010 CONSORT checklist [25] has been guiding

our analyses and presentation of the methods and results.

Results
Twelve home care clusters from five Norwegian munici-
palities included a total of 304 patients (Fig. 3). The inter-
vention (PaTH) group and control group were
comparable with respect to baseline characteristics for the
patients, apart from lower functional level in the PaTH
group (p < 0.002) (Table 2).

Randomised to perform usual care (HCC=6, patients =143)Randomised to perform PaTH (HCC=6; patients=165)

Patients allocated to receive care as usual (ITT analyses); 
for all HCCs: N=141; per HCC: [mean/median]=20/13, range 3-66 

Patients allocated to receive PaTH (ITT analyses); 
for all HCCs: N=163; per HCC: [mean/median]=27/14, range 8-78 

Did not receive PaTH (n=34)
Nursing home stay >4  weeks after discharge  (n= 7)
Unknown (n=27)

Did not receive usual care (n=24)
Nursing home stay >4 weeks after discharge (n=17)
No home care needed (n=5)
Died before discharge (n=2)

Randomised (12 Home care clusters  - HCC)

Received PaTH (n=129)
Included in subgroup analyses

Patients excluded (did not meet inclusion criteria, n=2):
Not hospitalized prior to inclusion (n=1)
< 70 years old (n=1)

Patients excluded (did not meet inclusion criteria, n=2): 
< 70 years old (n=2)

Received usual care (n=117)
Included in subgroup analyses

Lost to follow-up 6 months (n=21)
Died (n=21)

Lost to follow-up 6 months (n=22)
Died (n=22)

6 months (n=142) 6 months (n=119)

12 months (n=129) 12 months (n=114)

Lost to follow-up 12 months (n=34)
Died (n=34)

Lost to follow-up 12 months (n=27) 
Died (n=27)

Fig. 3 Flow of clusters and participants
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There were no dropouts except for deaths during the
trial. Register data from hospitals and municipal care
systems were complete. Printouts from the GPs’ elec-
tronic health records were missing for six patients in the
PaTH group and five patients in the control group. The
response rate was similar in the groups ranging from 99
to 80% for NEADL questionnaires and 59 to 76% for the
SF-36 questionnaires (Table 3).
All PaTH clusters used the PaTH checklists, but to

varying degrees (Table 4); 79% of the patients (129 pa-
tients) were assessed by at least one, 63% (103 patients)

by at least 2 and 36% (59 patients) by at least three
checklists. Use of checklists improved over time; 52% of
the first half of included patients in the intervention
group and 75% of the last half were assessed by at least
two checklists.
The PaTH and control groups did not differ with re-

spect to the primary outcomes: functional level (Table 3)
and readmissions (Table 5), or the secondary outcomes:
quality of life (Table 3), mortality, and health care utilisa-
tion apart from more GP consultations (p = 0.04) in the
PaTH group (Table 5). Moreover, there were no statis-
tical significant differences between the groups in the
subgroup analyses.

Discussion
Lack of adherence to PaTH rendered the study inconclu-
sive regarding the elderly’s functional level and the num-
ber of readmissions after hospital discharge. The effect of
intended PaTH use could not be adequately tested be-
cause most patients (64%) were assessed by either none of
the main PaTH checklists (21%) or only one or two (44%)
of them (Table 4). Furthermore, we had to base the sample
size estimation on a proxy as we only had access to nor-
mal decrease in ADL in the target population from the
Norwegian IPLOS scoring system. The sample size esti-
mation was not adjusted for the cluster design, which gen-
erally requires more participants than individual-
controlled trials [26]. However, no cluster effects were
found in this study—except for a statistical non-significant
cluster effect on deaths—thus minimising this limitation.
The cluster design represented otherwise a strength of

the study. This was chosen because PaTH implied a new
way—involving all home care staff—to provide and organ-
ise the daily services of home care in the post-discharge
period. An individual randomised design would have

Table 2 Baseline characteristics of participants

Characteristics PaTH group
(N = 163)

Control group
(N = 141)

Female sex, n (%) 101 (62.0%) 83 (58.9%)

Age, mean (SD), range 83.1 (5.7) 71–96 82.4 (5.7) 70–96

Living alone, n (%) 107 (65.6%) 97 (68.8%)

Chronic conditionsa, mean, SD) 3.5 (2.0) 3.8 (1.8)

Primary diagnoses at index hospital
stay, n (%)

Cardiac / vascular 53 (32.5%) 38 (27.0%)

Infections 31 (19.0%) 24 (17.0%)

Fractures / contusions 28 (17.2%) 21 (14.9%)

Cancers 13 (8.0%) 16 (11.3%)

Pulmonary disease 5 (3.1%) 4 (2.8%)

Neurological disease 1 (0.6%) 8 (5.7%)

Other diseases 32 (19.6%) 30 (21.3%)

Functional level (IPLOS score)b,
mean (SD)

2.06 (0.47) 1.89 (0.46)

aChronic diseases include established diseases like e.g. stroke, but not risk
factors such as hypertension or hypercholesterolemia
bIPLOS data [22] consisting of 17 variables on activities of daily living, both
instrumental (e.g. prepare food) and non-instrumental (e.g. personal hygiene).
Lower scores imply greater independence

Table 3 Functional level (NEADL) and health related quality of life (SF-36)

Variable Observed mean (SD)
PaTH group / control group

Estimated mean difference (95% CI) / p-value
PaTH group vs control group

NEADL
Response ratea

Baseline 6 months 12 months 6 months 12 months

99% / 99% 83% / 90% 80% / 82%

Sum score 33.3 (15.3) / 34.0 (16.0) 36.1 (17.0) / 34.9 (15.8) 35.5 (17.1) / 32.1 (16.2) 1.4 (−2.1 to 5.0) / 0.43 2.4 (−1.3 to 6.2) / 0.21

Mobility 7.4 (5.9) / 8.0 (6.1) 8.9 (6.2 / 8.4 (6.1) 8.5 (6.2) / 7.3 (6.4) 0.8 (−0.6 to 2.1) / 0.26 1.1 (−0.4 to 2.5) / 0.15

Kitchen activities 10.7 (4.5) / 10.9 (4.4) 11.4 (4.6) / 11.2 (4.6) 11.0 (4.6) / 10.8 (4.9) 0.1 (−0.9 to 1.2) / 0.79 0.01 (−1.1 to 1.2) / 0.94

Domestic activities 7.1 (4.7) / 7.2 (4.9) 7.4 (5.1) / 7.4 (4.5) 7.3 (4.9) / 6.7 (4.7) −0.1 (−1.2 to 1.0) / 0.87 0.1 (−1.1 to 1.3) / 0.87

Leisure activities 8.2 (3.3) / 8.0 (3.7) 8.4 (4.0) / 7.9 (3.7) 8.6 (4.0) /7.5 (3.4) 0.5 (−0.4 to 1.3) / 0.26 0.6 (−0.3 to 1.5) / 0.18

SF-36
Response ratea

59% / 61% 76% / 72%

PCS 30.7 (7.2) / 29.1 (8.2) 37.3 (9.6) /34.8 (10.1) 1.3 (−1.6 to 4.3) / 0.38

MCS 38.6 (9.9) / 38.0 (11.6) 46.7 (10.9) / 46.1 (12.5) 1.1 (−2.6 to 4.8) / 0.56

Abbreviations: PaTH Patient Trajectory for Home—dwelling elders, NEADL Nottingham extended ADL scale. The score ranges from zero to 66. Higher score implies
increased independence, SF-36 Health related quality of life, Short Form 36. Higher score implies higher quality of life, PCS Physical component summary, MCS
Mental summary component
aResponse rates of NEADL and SF-36 in percent of patients alive
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implied a substantial risk of contamination of the control
patients, reducing the possibility of detecting effect of the
intervention [27]. Other strengths are high response rate
to NEADL and completeness of registry data (from hospi-
tals and municipal care) on health care utilisation. The
real-life multicentre setting is a strength, as we could test
the feasibility of the intervention in several locations
in a city as well as in larger and smaller rural com-
munities. However, multicentre settings increase the
complexity and can reduce the possibilities of detect-
ing effect in a trial [28].

A promising finding in our study was a higher number
of GP consultations in the PaTH group than in the con-
trol group. In two Scandinavian studies with docu-
mented effect of post-discharge interventions performed
by primary care [9–11], the physicians took an active
part in the medical follow-up in the early post-discharge
period. In our study, the GPs and home care nurses per-
formed independent assessments of common patients,
did not share patient records, and communicated mainly
by using phone or fax (Fig. 2). The PaTH procedures im-
plied that home care staff performed the main follow-up

Table 4 Number of patients (%) with documented use of checklists at the PaTH sites

Small town Rural municipalities City Total

HCC I (n = 17) HCC II (n = 11) HCC III (n = 8) HCC IV (n = 8) HCC V (n = 78) HCC VI (n = 41) (n = 163)

Adherence to PaTH

No checklist used 0 0 0 3 (38%) 21 (27%) 10 (24%) 34 (21%)

1 checklist used 7 (41%) 0 0 2 (25%) 12 (15%) 5 (12%) 26 (16%)

2 checklists used 7 (41%) 2 (18%) 1 (13%) 1 (13%) 20 (26%) 13 (32%) 44 (27%)

3-4 checklists used 3 (18%) 9 (82%) 7 (88%) 2 (25%) 25 (32%) 13 (32%) 59 (36%)

Checklist used

Discharge call 2 (12%) 8 (73%) a a 16 (21%) 23 (56%) 50a (31%)

HCS assessment 3 days 17 (100%) 11 (100%) 8 (100%) 5 (63%) 53 (68%) 28 (68%) 122 (75%)

GP assessment 2 weeks 5 (29%) 8 (73%) 8 (100%) 3 (38%) 38 (49%) 16 (39%) 78 (48%)

HCS assessment 4 weeks 6 (35%) 6 (55%) 7 (88%) 2 (25%) 29 (37%) 9 (22%) 59 (36%)

Abbreviations: HCC home care cluster, HCS home care services, GP general practitioner
aMissing data. In rural area II and III, discharge calls were registered on paper and were not any longer available when data was collected from the electronic health records

Table 5 Health care utilisation and care situation, PaTH group vs control group

Time Variable PaTH (N = 163) Control (N = 141) Odds ratioa (95%CI) P-value

During 30 days Readmissions n (%) 27 (16.6%) 25 (17.7%) 0.8 (0.4–1.7) 0.65

At 6 months No care, n (%) 33 (20.2%) 22 (15.6%) 1.6 (0.8–3.2) 0.17

Home care, n (%) 103 (63.2%) 90 (63.8%) 1.1 (0.7–1.8) 0.62

Permanent nursing home stay, n (%) 6 (3.7%) 7 (5.0%) 0.4 (0.1–1.4) 0.10

Dead, n (%) 21 (12.9%) 22 (15.6%) 0.7 (0.4–1.5) 0.38

At 12 months No care, n (%) 30 (18.4%) 24 (17.0%) 1.0 (0.5–1.9) 0.95

Home care, n (%) 86 (52.8%) 78 (55.3%) 1.1 (0.7–1.8) 0.60

Permanent nursing home stay, n (%) 13 (8.0%) 12 (8.5%) 0.7 (0.3–1.7) 0.47

Dead, n (%) 34 (20.9%) 27 (19.1%) 0.8 (0.4–1.6) 0.40

During 12 months Hospital admissions (n) / patients (n) 244 (106) 230 (96) 1.0 (0.2–1.3) 0.77

Days in hospital, mean (SD) 10.3 (15.0) 11.0 (15.7) 0.8 (0. 5–1.4) 0.43

Nursing home admissions (n)b / patients (n) 175 (94) 147 (85) 0.9 (0.7–1.3) 0.62

Days in nursing homes, mean (SD) 41.4 (76.8) 45.9 (76.9) 0.7 (0.2–2.2) 0.55

Days at home, mean (SD) 267.5 (123.7) 260.9 (127.6) 1.8 (0.9–3.4) 0.08

GP encounters, mean (SD)c 5.1 (5.0) 4.4 (4.47) 1.4 (1.0–1.8) 0.04
aAll variables are adjusted for IPLOS, number of chronic conditions and living alone. Variables measured during 12 months are accounted for days at risk
bInclude both permanent and short term stays in nursing homes / rehabilitation facilities
cAvailable data from GPs’ electronic health records: PaTH group /control group: 157 patients (96%) / 136 patients (97%) while data on all patients were available
from hospital and municipal care records
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and initiated the GP consultations, leaving the GPs in a
more passive role [13]; they were merely responding to
the request from the home care nurses in line with nor-
mal procedure rather than actively set the agenda for fur-
ther medical follow-up as in the other Scandinavian
studies [9–11]. Considering these findings, we believe that
more active involvement of GPs and closer integration of
follow-up by home care services and GPs in the early
post-discharge phase is important to improve outcomes
for this patient group characterised by multimorbidity and
functional decline (Table 2).
Even if it was not possible to document other effects

of PaTH on patient level in this cRCT, our former study
of the implementation process [13] indicated positive ef-
fect of PaTH on the process level. Several studies have
documented that care pathways can have an effect, both
on the quality of health care provision and on patient
level outcomes, but the effect is dependent on how the
implementation process is carried out [29, 30]. A sys-
tematic review from 2012 by Smith et al. on interven-
tions in primary care, concluded that multicomponent
complex organisational interventions, such as changes in
delivery of care, seem less effective on patient level out-
comes than interventions directed primarily at the pa-
tients, e.g. training directed on improving activities in
daily living [31]. One reason can be that implementation
of complex interventions, requiring behavioural changes
for the health personnel involved, takes time and require
targeted efforts before the intervention is settled in the
organisation [32]. This became evident in our previous
implementation study [13] where we found that enthusi-
asm and positive attitude to the intervention was not
sufficient for a successful implementation. Considerable
efforts were needed to make the home care professionals
understand their responsibilities in PaTH and how to as-
sess the patients by using the checklists. A strong man-
agerial focus on creating commitments and engagement
to PaTH and practical facilitation of work processes fur-
ther characterised the implementation process in the
municipalities that succeeded in integrating PaTH into
daily working processes.
In our cRCT, the implementation challenges were under-

estimated as the home care professionals had been sitting
in the driver’s seat during the development process and the
care pathway was developed according to their own needs
of information transfer and structured follow-up [12]. Fur-
thermore, there were no indications of implementation
challenges during the pilot period. During the research
period, the researcher had monthly conference calls to the
contact persons in the home care services in every munici-
pality [13]. These calls did not reveal any implementation
challenges. A more targeted exploration in the pre-trial
phase would have been necessary to disclose these chal-
lenges. We used the implementation theory ‘Normalisation

process theory’ (NPT) [33] when exploring the implemen-
tation process [13] and see, in retrospect, that NPT could
have been useful in the pilot period as well for more tar-
geted testing of the prerequisites for implementation.
For future studies of complex interventions, we suggest,

in line with the UK Medical Research Council [27], a pro-
longed pilot period for testing of acceptability and under-
standing of the intervention and furthermore, to explore
the potential for implementation into daily working prac-
tices by applying an implementation theory. We further
suggest that adherence to the intervention is closely re-
corded before preceding to the main trial to ensure that
full effect can be observed within the study period.
In some of the municipalities participating in the

cRCT, PATH is now in common use. Further studies are
needed to evaluate the long-term sustainability as well
as exploration of potential adverse events to service
provision and patients.

Conclusions
Lack of adherence to PaTH rendered the study inconclu-
sive regarding the elderly’s functional level, number of read-
missions after hospital discharge and health care utilisation
except for more consultations with the GPs. A targeted ex-
ploration of prerequisites for implementation, supported by
relevant implementation theories, is recommended in the
pre-trial phase of complex intervention studies.

Additional file

Additional file 1: Main PaTH checklists and individual daily care plan.
(DOCX 23 kb)
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