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Abstract

Aim The aim of this research is to summarize the effectiveness of clinical pathways in inpatient settings in industrialized
countries to gain implications for hospital management or identify further research needs.

Subject and methods Systematic literature reviews and meta-analyses published in English from 2010 to August 30, 2023,
investigating the effectiveness of clinical inpatient pathways are identified, summarized, and synthesized. PubMed, Cochrane
Library, and MEDLINE databases were searched.

Results The search identified a total of ten systematic reviews, of which seven also conducted meta-analyses. The results
show substantial heterogeneity in the data. In total, data from 140 primary studies are included. The parameters that were
most frequently examined are complication rates, impact on length of stay, readmission rates, mortality, documentation
quality, and hospital and care costs.

Conclusion A positive impact of clinical pathways, including a reduced risk of complications, reduced length of stay, and a
better documentation quality, can be summarized. However, the definition of the concept of clinical pathways already differs
and the outcomes that were examined also differ in their definition and measurement. The results of this research on clinical
pathways are not sufficient for transfer to the current situation. The results show an added value for patients, staff, and rela-
tives, particularly for clinical pathways that involve frequent illnesses, are cost-intensive, and require a lot of communication
between different professionals. Furthermore, it can be concluded that further research with randomized controlled trials is
necessary to investigate the effectiveness of clinical pathways.

Keywords Umbrella review - Clinical pathway - Critical pathway - Inpatient - Effectiveness

Aim of the research clinical pathways, but the results are inconclusive. Hence,
it is essential to conduct a comprehensive assessment in

Clinical pathways have gained increasing importance in  the form of an umbrella review of the available literature

recent decades and have become a crucial tool in healthcare
management. They have often been implemented interna-
tionally since introduction of the DRG system (Chawla
et al. 2016; Rau et al. 2009; Willey 2011). These struc-
tured, interdisciplinary pathways, based on evidence-based
medicine, are intended to enhance the quality of care and
optimize the utilization of available resources (Rotter et al.
2019). Although care pathways are frequently applied, their
effectiveness in clinical practice is a subject of debate.
There are numerous studies examining the effectiveness of
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to deduce whether clinical pathways indeed have an impact
in the hospital setting. This could inform organizational
implications for clinical management or identify further
research needs.

Research question This umbrella study aims to answer the
following research question: What is the impact of clinical
pathways in inpatient settings?

Systematic literature reviews and meta-analyses pub-
lished in the English language since the publication year
2010 up to and including August 30, 2023, which inves-
tigate the effectiveness of clinical pathways in the inpa-
tient setting, are identified, summarized, and synthesized
(Table 1).
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Table 1 PICO schemee

P Adult patients (> 18 years) in inpatient care
Population

I Adherence of clincial pathways
Intervention

C Conventional treatment

Comparison

(0] No restrictions

Outcome

S) Industrialized countries

Setting

S) Systematic reviews and meta-analyses

Study design

Subject and methods

The decision to conduct an umbrella study was made because
a substantial number of systematic reviews and meta-anal-
yses on the impact of clinical pathways have already been
published. To provide an evidence-based source for health-
care decision-makers, the results of these articles will be
synthesized and made available through an umbrella study
with quality assessment using AMSTAR (Shea et al. 2009).

Search strategy

Three databases were searched for scientific literature pub-
lished since 2010 up to August 30, 2023. First, PubMed was
selected. Additionally, the Cochrane Library provides one of
the largest collections of systematic reviews in the medical

Table 2 PubMed search algorithm

literature. Furthermore, the MEDLINE database was cho-
sen as the third database for the search. All databases were
searched using MeSH terms. In addition, the reference lists
of included studies were manually searched to identify fur-
ther relevant literature.

In PubMed and MEDLINE, a search was conducted using
the MeSH Major Topic "clinical pathway." Only meta-anal-
yses and systematic reviews in English, published between
2011 and 2023, were considered. The search algorithms can
be found in Tables 2 and 3.

Cochrane Library: Through the Advanced Search, the
term "Clinical Pathways" was entered in the "Medical terms
(MeSH)" search. No specific subheadings were selected in
this search to ensure consistency across all databases. In
the "MeSH Trees," all areas were selected via "Explode all
trees."

Inclusion and exclusion criteria

The following inclusion criteria were applied during the
search in the three databases: (1) systematic review or meta-
analysis, (2) publication of the full text in English, (3) publi-
cation date from 2010 up to and including August 30, 2023.
Additionally, further inclusion and exclusion criteria were
established and are summarized in Table 4 .

Study selection
The selection of articles and the inclusion of studies were

independently conducted by two authors. The study selec-
tion process is shown in Fig. 1 PRISMA model. Through

Search number, Query, Sort By, Filters, Search Details, Results, Time

1,clinical pathway[MeSH Major Topic],"Meta-Analysis, Systematic Review, English, from 2010—2023","""critical pathways""[MeSH Major

Topic]",50,09:52:41

Table 3 MEDLINE Search algorithm

(MH = (Critical Pathways)) AND LANGUAGE: (English) AND DOCUMENT TYPES: (Meta Analysis OR Systematic Review) AND SPE-

CIES: (Humans) Indexes = MEDLINE Timespan =2010-2023

Table 4 Inclusion and exclusion

o Inclusion criteria
criteria

Exclusion criteria

1. Industrialized countries

2. Somatic treatments and interventions

3. Adult patients (> 18 years)

4. Focus on effectiveness of clinical pathways

5. Inpatient setting

1. Developing and emerging countries
2. Psychiatric treatments
3. Children and adolescent patients (< 18 years)

4. Focus on definitions, examining facilitators
and barriers etc

5. Outpatient setting
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Fig-1 PRISMA model = | | Articles identified through Articles identified through
'% databases other sources
=
i= (n=123) (n=1)
=
v
Articles after excluded
duplicates
(n=87)
o0
.g
=
5]
5 v
%) .
Abstracts screened for in- and
exclusion criteria
(n=88)
Articles excluded based on
in- and exclusion criteria
™ (n=47)
v
Full texts assessed for
2 eligibility Articles excluded, based on:
) =
=) (n=41)
= Missing information about
the origin country of primary
| studies/emerging countries
il (n=12)
Reviews included No focus on inpatient settings
(n=10)
(=110 Focus on children or mental
3 illnesses
= n (n=5)
g No examination of
effectiveness of pathways
(n=4)

for various reasons related to the inclusion and exclusion

the systematic search, 123 articles were identified. An
criteria. As this is a review of other reviews, the criteria

additional article was included that originated from the

references of another article but did not appear in the data-
base search. Duplicates were removed, resulting in 88 pub-
lications being screened for inclusion and exclusion cri-
teria. Initially, these criteria were applied to the abstracts,
resulting in 41 articles being assessed in full text based
on the selected inclusion and exclusion criteria. During
the full-text review, a total of 31 articles were excluded

cannot be applied exclusively in this context. Thus, five
articles were excluded, which included the majority of the
studies but not exclusively, involving children, mentally ill
individuals, or conducted in developing countries. Another
ten articles were not included because the majority of
included primary studies were not conducted in a hospital
inpatient setting. Four additional studies included in the
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reviews did not examine the effectiveness of clinical path-
ways but instead investigated barriers and facilitators of
clinical pathways or examined the methods used for evalu-
ating pathways. Twelve studies had to be excluded from
consideration in this review because the identified articles
provided an overview of characteristics but did not specify
the country in which the studies were conducted. Since
one of the inclusion criteria is that the studies must be
conducted in industrialized nations to aggregate roughly
comparable results, these review articles were excluded.

Quality assessment

The methodological quality of the articles considered in
this review was assessed by both authors using the validated
quality assessment tool AMSTAR. This instrument consists
of 11 questions for quality evaluation (Shea et al. 2009). The
quality assessment based on this checklist serves as a guide
to evaluate the quality of the articles. The specific character-
istics of the included studies will be described in more detail
in the results section to facilitate a thorough discussion and
evaluation in the discussion section.

Results
Characteristics of included primary studies

A total of 123 articles were screened, of which, after apply-
ing the inclusion and exclusion criteria, ten systematic
review articles were identified. Seven of these studies also
conducted meta-analyses. In these review articles, data from
a total of 140 primary studies are summarized. The data used
are considered highly heterogeneous, leading to challenges
in summarizing the data comprehensively by the authors of
the review articles. This heterogeneity also means that the
results of this study can only be summarized considering
this heterogeneous data.

Complications

The most frequently examined outcome in primary stud-
ies and summarized in the review articles was the effect of
clinical pathways on complication rates, with seven out of
ten studies focusing on this aspect. A variety of conditions,
such as pulmonary complications or major bleeding during
interventions, were investigated. While Gordon and Reiter
(2015) do not find significant changes in the chance of com-
plications, Vogt et al. (2012) reported a significant reduc-
tion in the likelihood of complications in one included study
when patients were managed using a clinical pathway. Rotter
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et al. (2010), Plishka et al. (2019), Tyson and Chang (2016),
Romiti et al. (2022), and Pucetti et al. (2022) demonstrated
in their systematic reviews and meta-analyses a significantly
reduced risk of complications when patients were managed
along a clinical pathway. There were no significant results
suggesting an increased number of complications.

Length of stay

The length of stay is summarized in five out of the ten
systematic reviews based on primary studies (Gordon and
Reiter 2015; Plishka et al. 2019; Pucetti et al. 2022; Rotter
et al. 2010; Tyson and Chang 2016). A significant reduction
in length of stay is observed in all of these studies. However,
two primary studies in the review by Rotter et al. (2010) do
not show a significant difference in length of stay between
patients managed along a clinical pathway and the control

group.
Readmission

Four out of the ten reviews present results on the effect of
clinical pathways on readmission after discharge. Tyson
and Chang (2016), in a meta-analysis of 13 primary stud-
ies, find no significant difference in readmission within
90 days. However, a significant reduction in readmissions
within 30 days is observed. Plishka et al. (2019) shows
a reduction in readmissions when clinical pathways are
implemented (significant for overall readmission without
time limit; not significant for readmission within 30 days).
Some of the primary studies in Gordon and Reiter (2015)
and the results from Pucetti et al. (2022) show non-signif-
icant results, indicating no difference.

Mortality

No significant results regarding the effect on mortality are
found in three of the review articles. The meta-analyses
examine this outcome, but they do not show a difference
in the treatment of patients along a clinical pathway com-
pared to a control group (Plishka et al. 2019; Pucetti et al.
2022; Vogt et al. 2012). Only Rometti et al. (2022) show
a significant reduction in mortality when patients were
managed along a clinical pathway.

Documentation quality
Two primary studies by Rotter et al. (2010) and one pri-

mary study by Phillips et al. (2011) demonstrated a signifi-
cant improvement in documentation quality.
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Hospital and healthcare costs

Two of the included reviews examined the difference in
costs incurred by patients managed along a clinical path-
way compared to the control group (Gordon and Reiter
2015; Rotter et al. 2010). The data are considered highly
heterogeneous; however, both review articles show a
reduction in healthcare costs when treatment is based on
a pathway.

Quality assessment

The authors of the ten systematic reviews assessed the
quality of their studies using different instruments. In sum-
mary, it can be said that these included primary studies
were critically evaluated. The authors mainly criticized
the study designs used in the primary studies, as primarily
observational studies rather than intervention studies were
conducted.

Discussion

Ten systematic reviews with data from 140 primary stud-
ies were identified. Despite data heterogeneity, consistent
findings indicate reduced complications, shorter length of
stay, decreased readmission rates, improved documentation
quality, and lower healthcare costs associated with clinical
pathways. The definition of the concept of clinical pathways
already varies significantly, and the outcomes examined also
differ in their definition and measurement. Consequently, in
this review, it is not possible to make direct result compari-
sons; rather, the aim is to provide a comprehensive summary
of the results from various studies.

The characteristics presented in Table 5 show that, in
addition to the pathway concepts, relevant study parameters
such as the number of study participants vary widely. Even
though the studies were already selected so that the primary
studies were mostly conducted in industrialized nations, a
wide range of countries where the investigations were con-
ducted is evident. The majority of studies were conducted
in the USA, where a connection can be made with funding
based on DRGs. Many studies conducted in Europe, espe-
cially in the UK, were linked to a state-funded healthcare
system, where evaluating measures to reduce costs is par-
ticularly important. When examining the publication years
of the primary studies, it is evident that there are 34 years
between the first and the last primary study, which means
that while the results can be summarized, they may not be
directly applicable to the current situation. If the length of
stay of patients was examined along a treatment pathway

over 20 years ago, these results cannot be compared to the
current situation, as lengths of stay have already been signifi-
cantly reduced at the same time of further development of
the DRG system. Additionally, the potential effects of clini-
cal pathways may be more evident in systems from many
years ago, where there were significantly higher costs and
longer lengths of stay, compared to healthcare systems that
have already been optimized in these terms.

The added value of clinical pathways

Nevertheless, this umbrella study shows that clinical path-
ways overall provide a significant added value. The system-
atic search yielded results from the publication year 2010
onward. In that year, the largest and most relevant review on
the effectiveness of clinical pathways by Rotter et al. (2010)
was published. This systematic review is one of the included
studies of this umbrella review. The authors found signifi-
cant results in 2010 indicating that the complication rate can
be significantly reduced when patients are managed along
a clinical pathway. These results are also supported by the
findings of the review articles by Plishka et al. (2019), Puc-
etti et al. (2022), Romiti et al. (2022), and Tyson and Chang
(2016). Rotter et al. (2010) also demonstrated that docu-
mentation quality is significantly better. These results are
also confirmed by Phillips et al. (2011). The results of inter-
views in the review article by Chan et al. (2018) also sug-
gest that documentation significantly improves when clinical
pathways are used. The reduction in length of stay demon-
strated by Plishka et al. (2019), Pucetti et al. (2022), and
Tyson and Chang (2016) is in line with Rotter et al. (2010).
Furthermore, these authors show a significant reduction in
readmission of patients managed along a clinical pathway.
Significant results are also present for the improvement of
physical functioning, as demonstrated by Storm et al. (2019)
and Tyson and Chang (2016).

In summary, the findings of Rotter et al. in 2010, marked
by the high methodological rigor and representing the first
review on this subject, have been confirmed in subsequent
years by less comprehensive studies, affirming and validat-
ing the initial findings.

Critical evaluation of measured outcomes

Rotter et al. (2010) already critically questioned whether
length of stay should be considered a quality indicator and
thus measured as an outcome. Thirteen years later, it should
even be considered whether the parameters measuring the
effects of clinical pathways should be oriented more toward
patients. Patients’ perspectives are increasingly considered
politically important and are gaining more importance in
quality assurance. IQTIG (Institute for Quality Assurance
and Transparency in Healthcare) introduced various patient
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surveys in 2019, such as for patients undergoing coro-
nary angiography, stent placement, or balloon dilation of
heart vessels (IQTIG 2020). The increasing use of Patient
Reported Outcome Measures (PROMs) also shows that the
subjective health status is gaining relevance (Manteuffel
2020). Thus, future outcome measurements on the effec-
tiveness of clinical pathways could be more patient-centered
and include the satisfaction with treatment quality from the
patient’s perspective.

Study quality

The quality assessment using AMSTAR indicates that the
quality of the included articles is high. The results reveal a
median score of 0.85. However, only a quarter (24.3%) of
the studies, which are included in the systematic reviews and
meta-analysis adopted a study design that corresponds to
the gold standard of randomized controlled trials. Further-
more, the results of this study suggest that an investigation
of the effects of clinical pathways at the outcome level, as
conducted by Rotter et al. (2010), increases the likelihood of
obtaining better results because it increases the variation in
study interventions. Limiting the analysis to specific path-
ways or specific interventions restricts the selection from the
beginning, reducing the possibility of including a sufficient
number of studies. The results of this study can indicate the
positive effects of clinical treatment pathways, but they also
highlight the need for more research in this area with appro-
priate research models to obtain valid results.

Limitations

This umbrella study has some limitations. It did not search
for unpublished literature. Inclusion and exclusion crite-
ria cannot be totally applied. For example, one inclusion
criterion is that studies from industrialized countries are
included. However, some of the included studies in the meta-
analysis and systematic reviews also involve studies from
non-industrialized countries but only to a limited extent. In
addition to PubMed, Cochrane Review, and MEDLINE, the
EMBASE database could have been searched as well. It has
only a small overlap with MEDLINE, which would enhance
the overall quality of the search.

Conclusion

This comprehensive umbrella review demonstrates a posi-
tive impact of clinical pathways, including a reduced risk of
complications, reduced length of stay and a better documen-
tation quality. However, the lack of standardized definitions
for clinical pathways, differences in healthcare systems, the
long time span between the first and last included primary
studies examining outcomes, and especially the frequently

used but unsuitable study designs all contribute to this work
showing that the effects of clinical pathways cannot be suffi-
ciently proven for direct application in the current healthcare
context. Even though the results presented in the studies
may overestimate the effectiveness of clinical pathways,
they do suggest that pathways offer the potential for added
value for patients, healthcare professionals, and families of
patients. The introduction of pathways is particularly suit-
able for medical conditions that are highly prevalent, costly,
and require extensive communication among various health-
care professionals.

Furthermore, another important result of this work is that
further research with randomized controlled trials is essen-
tial to investigate the effects of clinical pathways. To not
only evaluate the effects of clinical pathways in the future
but also to compare different pathways to determine which
is better for the same interventions, it is crucial to establish
a common definition of clinical treatment pathways that
includes minimum criteria. This will enable the comparison
of different pathways in the future to decide which pathway
is best for the same intervention. The ongoing digitalization
of healthcare, e.g., in terms of implementing process mining
tools, will undoubtedly support the management of clinical
pathways for all stakeholders (Munoz-Gama et al. 2022).
Moreover, this may also enhance the acceptance of using
pathways and the possibilities for evaluation.
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