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Abstract

Background: Despite the expansion of home care services (HCS) in several countries, there is still a need to systemat®
investigate the available evidence on the cost-effectiveness of this type of service compared to hospital care in the world,
particularly for the pediatric population. Hence, we aimed to systematically synthesize and critically evaluate the evidence on the
cost-effectiveness of HCS versus in-hospital services worldwide.

Methods: A systematic review and meta-analysis protocol guided by Preferred Reporting ltems for Systematic Reviews and
Meta-Analyses Protocols. Ten databases will be searched: MEDLINE/PubMed, Cochrane Library, Excerpta Medica database,
cummulative index to nursing and allied health literature (CINAHL), Web of Science, SCOPUS, Science Direct, PsycINFO, Latin
American and Caribbean Health Sciences Literature and Chinese national knowledge infrastructure with no restrictions on
publication date or languages. A checklist for assessing the quality of reporting of economic evaluation studies will be applied.
To assess the methodological quality of evidence from observational research on comparative effectiveness, the Good Research
for Comparative Effectiveness Checklist v5.0 will be used. The heterogeneity among the studies will be assessed using the I
statistic test. According to the results of this test, we will verify whether a meta-analysis is feasible. If feasibility is confirmed, a
random-effect model analysis will be carried out. For data analysis, the calculation of the pooled effect estimates will consider
a 95% Cl and alpha will be set in 0.05 using the R statistical software, v.4.0.4. In addition, we will rate the certainty of evidence
based on Grading of Recommendations Assessment, Development and Evaluation. All methodological steps of this review will be
performed independently and paired by 2 reviewers and conducted and managed in the EPPI-Reviewer Software™.

Results: The results may have relevance for the basis of public health policies, regarding the forms of organization of HCS,
especially in terms of complete economic evaluations through cost-effectiveness analysis in relation to hospital care.

Conclusion: To the best of our knowledge this will be the first systematic review and metanalysis to synthesize and critically
evaluate the evidence on the cost-effectiveness of HCS versus in-hospital services worldwide. The review will adopt a rigorous
approach, adhering to PRISMA Statement 2020, using a comprehensive and systematic search strategy in 10 databases, further
the gray literature, pre-prints, with no time period or language restrictions.

Abbreviations: CINAHL = cummulative index to nursing and allied health literature, DeCS = health sciences descriptors, HCS
= home care services, MEDLINE = medical literature analysis and retrieval system online, MeSH = medical subject headings,
PsycINFO = psychology information.
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1. Introduction

Worldwide, Synchronously, the changes in the demographic and
epidemiological transition that are taking place in most countries
regardless of income level, pointing to a situation of triple burden
of disease with the hegemonic presence of chronic conditions,!!!
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the need to adapt the health care model has emerged, leading
many countries to think of Home Care Services (HCS) as a strate-
gic point of care for health care.l? The increase of HCS in several
countries follows, in parallel, the interest of health systems in the
process of de-hospitalization, rationalization of the use of hospi-
tal beds, cost reduction and organization of patient-centered care.
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The demand for HCS appears, therefore, as another challenge
for health systems, contributing to change the focus of care and
the environment in which care is provided.>’! In addition, con-
tinued care in the home environment is accompanied by other
equally relevant health needs, such as the aging population,
as well as the care provided to premature babies, to children
with special needs and chronic diseases, to adults with multiple
chronic-degenerative diseases, to individuals in palliative care,
life support and rehabilitation.

Thus, the relevance of the need to implement HCS stands
out in the current and future health agenda of all health sys-
tems, aiming to contribute to the configuration of substitutive
health networks and the transformation of health practice.>
Researchers already question the real need for hospitalization
for certain health problems, considering some reasons for hos-
pitalization as dispensable or unnecessarily prolonged, and that
they can be replaced or complemented by an HCS.?*! In addi-
tion to cost reduction, the HCS has been representing in the
world scenario the connotation of offering quality care, provid-
ing welfare and comfort by allowing the patient to stay in their
home environment, integrated into their life context.!!

It is important to emphasize that health financing is a topic
that always raises debates in order to better define the use and
allocation of resources for society as a whole. Most countries
face increasing health care costs, both in absolute and relative
terms, regardless of whether the financing model adopted is
public, private, based on tax collection, or through direct user
fees. The growth of health expenditures, with the need to seek
efficiency in resource allocation, has occupied an important role
in public policy discussions.!®!

Economic evaluation studies, such as those of cost-effective-
ness, are adopted in order to consider the cost factor in deci-
sion-making regarding the new technologies or models of health
care, since financial resources are scarce and finite. In the evalua-
tion of health care models, cost-effectiveness analysis is the most
suitable method to compare 2 or more alternatives because it
allows the combined analysis of clinical benefits and associated
costs, providing objective and explicit data for decision mak-
ing.1! Cost-effectiveness studies can be understood as a tool to
analyze the value of health interventions, since the method seeks
to fill a gap between preferences and science. On one hand, there
is the subjectivity of the preference that an individual or society
has when faced with 2 options. On the other, there is the objec-
tivity and the reproducibility of science, considering that the
cost of a new technology or model of care needs to be manage.!”
In cost-effectiveness evaluation, costs are confronted with clini-
cal outcomes in an attempt to understand the impact of different
alternatives, identifying those with better intervention effects, in
general, in exchange for a lower cost to health systems.[6-$!

It is known that several countries are in the process of
adapting to this new demand for care, due especially to issues
of economic viability.?! This adaptation has strengthened the
emergence of new strategies and mechanisms for health care,
such as HCS, which combines technological and scientific
resources present in the hospital with the family environment."!
The home has emerged, added to its humanizing characteristic
and the demographic and epidemiological profile of the popu-
lation, as a place with potential to expand and qualify the care
processes.!'”) Moreover, the development of HCS on the world
scene has been following demographic and epidemiological
changes!'' and is related to reducing the risk of infections!'?! the
humanization of care and quality of life, greater involvement
of family members with the patient’s illness, closer relationship
between the health team, patient and family,!"*! cost reduction,
increased hospital bed turnover with bed management, de-hos-
pitalization!"*! lower rates of clinical worsening and acute com-
plications, less demand for urgency and emergency services, and
lower readmission rates,/”’! implementation of palliative carel®
and effective actions for prevention, promotion and recovery

of health.™!
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A systematic review and meta-analysis aimed at evaluating
the effect of “hospital at home” services in adults >16 years
that significantly replace inpatient time on health outcomes,
showed that hospital at home is associated with reductions
in mortality, re-admission rates and costs, and increases in
patients and caregiver satisfaction, but no change in care-
giver burden.!'® Despite the expansion of HCS in several
countries, there is still a need to systematically investigate
the available evidence on the cost-effectiveness of this type
of service in relation to hospital care in the world, particu-
larly for the pediatric population.

Previous systematic review published in 2012 on the costs
and effectiveness of pediatric home care pointed out that it
can provide equivalent clinical outcomes for children and
does not impose a greater burden on families.['”) In fact, in
some cases, there is evidence of reduced burden and costs
to families compared to hospital care. There is also growing
evidence, although based on weaker evidence, that pediat-
ric home care can reduce health care costs, particularly for
children with complex and long-term needs.!'$! It is notewor-
thy that this review was limited to the period from 1990
to 2007, and used simple methodological assessment tools
available at the time.

Since there is an increasing use of decision analysis models
in economic evaluations of technology-assisted care models, the
use of specific methodological guidelines with the main aspects
of modeling is necessary,!'®! since they can indicate how credible
and relevant the result obtained is to inform decision makers.
In this sense, systematic reviews of economic evaluations are
important to synthesize the best evidence already available, in
order to contribute to the formulation of guidelines for a new
analysis, especially taking into account the most recent period
(until 2022), in a context of contemporary transformations in
health systems, and to identify the most relevant evaluations
to inform a particular issue."”! Hence, the aim of this study is
to systematically synthesize and critically evaluate the evidence
on cost-effectiveness of home care versus in-hospital services in
pediatric patients worldwide.

2. Methods
2.1. Study design

This is a systematic review and meta-analysis protocol guided
by the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Protocols.?”! To ensure the reliability of the
data and methodological transparency of this review, the pro-
tocol was submitted to the International Prospective Register
of Systematic Reviews (NHS) for registration (Registration
Number: CRD42022329687).

2.2. Research question

In order to formulate the research question, the PECOS strat-
egy was used?! (P - Population or Patients; E - Exposure;
C - Comparison; O - outcomes; S - study design), where
P = Population = evidence of complete economic evaluations in
pediatric patients,E = home careservices,C = Comparison = hos-
pital care (in-hospital services), O = Outcomes = mortality,
readmission rates, patient and caregiver satisfaction, and cost;
S = Study type: cost-effectiveness, cost-utility and cost-effective-
ness evaluation studies.

In this study our population was stated in line with the World
Health Organization definition, that is, “child” as a person
under 19 years of age, an “adolescent” as a person aged 10 to 19
years, an “infant” as a person aged 0 to 11 months, and a “new-
born” as a person aged 0 to 28 days.??! The acronym PECOS
guided the structuring of the formulation of the research ques-
tion: “What is the cost-effectiveness of home care compared to
hospital care for pediatric patients in the world?"
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2.3. Search strategy

The search for studies will be conducted systematically in
ten electronic data-bases: Medical Literature Analysis and
Retrieval System Online (MEDLINE) via PubMed, Excerpta
Medica database, Cochrane Library, Web of Science, SCOPUS,
Science Direct, Latin American and Caribbean Health Sciences
Literature, Psychology Information (PsycINFO), cummulative
index to nursing and allied health literature (CINAHL), and
the Chinese National Knowledge Infrastructure. The strategy
for seeking the studies will consist of a combination of con-
trolled descriptors (indexers in the respective databases), syn-
onyms, and keywords, as indicated in each electronic database.
Thus, to search for articles in MEDLINE, we will use the
Medical Subject Headings (MeSH) as controlled descriptors;
the Emtree terms will be consulted in excerpta medica database;
the PsycINFO Thesaurus will be consulted for the PsycINFO
database; the DeCS (Health Sciences Descriptors) in the Latin
American and Caribbean Health Sciences Literature database,
and the CINAHL headings in the CINAHL database. It should
be noted that there will be no date or language restriction in the
search strategy to be performed. In addition to the electronic
databases cited above, searches will be held on Clinical Trial
Registry sites such as ClinicalTrials. gov (National Institutes
of Health, NIH); World Health Organization International
Clinical Trials Registry Platform, and the Brazilian Registry of
Clinical Trials, as well as additional searches in sites of organiza-
tions and websites search, such as: The British Library, SciELO,
Google Scholar, ProQuest Dissertations and Theses Global,
Public Health Gray Literature Sources and Health Evidence and

www.md-journal.com

be adjusted to the other electronic databases as described in
Table 1.

In this search strategy phase the EndNote™ reference man-
ager will be used to store, organize and delete duplicates to
ensure a systematic, comprehensive and manageable search.

2.4. Eligibility

A summary of the inclusion and exclusion criteria of this sys-
tematic review is depicted in Table 2 in line with the acronym
PECOS.

Regarding the study design, we will include analytical obser-
vational study designs and experimental studies, as well as gray
literature, as recommended by the Cochrane Handbook.?* Thus,
studies that investigated epidemiological and clinical aspects on
the cost-effectiveness of HCS in pediatric patients (<19 years) in
relation to in-hospital services will be included in this systematic
review. Studies that do not present complete economic evalu-
ations (evidence without cost, benefit and effectiveness analy-
sis), and studies involving adult and/or elderly patients will be
excluded. The selection of studies will also be performed by 2
reviewers independently (LCL] and RMP) and blinded. After
this selection, a third reviewer (RAGL) will be responsible for
analyzing and deciding on the inclusion or exclusion of each

Inclusion and exclusion criteria.

in the preprints for Health Sciences (medRxiv). Additionally, the =~ PECOS o o

list of final references from the included primary studies will be ~ acronym Inclusion criteria Exclusion criteria

reviewed manually to find .relevant Stgdles to be added. P—Population Evidence from economic Studies without cost, benefit
The search strategy will be carried out by 2 researchers e .

. . evaluations involving and effectiveness analy-

independently (LCLJ and RMP) according to the recommen- diatric pati is: studies involving adul
. 23] T . pediatric patients sis; studies involving adult

dations of the Cochrane Handbook.!?*! Initially, the existence andor elderly patients

of an index of specific subject headings in each database (such E—Exposure Home Care Services B

as MeSH terms, Emtree terms, PsycINFO Thesaurus, DeCS Hospital care (in-hospital

and CINAHL headings and their synonyms and keywords will Comparison services)

be identified. Subsequently, the search terms will be combined  g—qutcomes Mortality, readmission rates,

using the Boolean operators “AND” and “OR”2*%! in order patient and caregiver

to obtain restrictive and additive combinations, respectively. satisfaction, and cost

In addition, the search will be performed using the identified  S—Study Observational or experimen- Qualitative studies

descriptors and with expanded meaning, without the use of Design tal studies of cost-effec-

database filters to preserve significant samples and ensure lower tiveness, cost-utility and

risk of loss. The search strategy combining the MeSH controlled cost-benefit evaluation

descriptors and keywords that will be used in MEDLINE will

Table 1

Preliminary search strategy in the MEDLINE via PubMed.

Database ltems searched

MEDLINE/PubMed

#1 (“Home Care Services” [MeSH Terms] OR “Home Care Service” [Title/Abstract] OR “Service, Home Care” [Title/Abstract] OR “Services, Home

Care” [Title/Abstract] OR “Care Services, Home” [Title/Abstract] OR “Domiciliary Care” [Title/Abstract] OR “Care, Domiciliary” [Title/Abstract] OR
“Home Health Care” [Title/Abstract] OR “Home Care” [Title/Abstract] OR “Care, Home” [Title/Abstract])

#2 (“Hospital Costs” [MeSH Terms] OR “Cost, Hospital” [Title/Abstract] OR “Hospitals” [MeSH Terms] OR “Hospital” [Title/Abstract] OR “Hospital
Units” [MeSH Terms] OR “Unit, Hospital” [Title/Abstract] OR “Inpatients” [MeSH Terms] OR “Inpatient” [Title/Abstract])

#3 (“Infant” [MeSH Terms] OR “Infants” [Title/Abstract] OR “Infant, Newborn” [MeSH Terms] OR “Infants, Newborn” [Title/Abstract] OR “Newborn
Infant” [Title/Abstract] OR “Newborn Infants” [Title/Abstract] OR “Newborns” [Title/Abstract] OR “Newborn” [Title/Abstract] OR “Neonate”
[Title/Abstract] OR “Neonates” [Title/Abstract] OR “Baby” [Title/Abstract] OR “Babies” [Title/Abstract] OR “Child, Preschool” [MeSH Terms] OR
“Preschool Child” [Title/Abstract] OR “Children, Preschool” [Title/Abstract] OR “Preschool Children” [Title/Abstract] OR “Child” [MeSH Terms] OR
“Children” OR “Adolescent” [MeSH Terms] OR “Adolescents” [Title/Abstract] OR “Adolescence” [Title/Abstract] OR “Teens” [Title/Abstract] OR
“Teen” [Title/Abstract] OR “Teenagers” [Title/Abstract] OR “Teenager” [Title/Abstract] OR “Youth” [Title/Abstract] OR “Youths” [Title/Abstract])

#4 (31 AND #2 AND #3)

#5 (“Cost-benefit Analysis” [MeSH Terms] OR “Cost-benefit” [Title/Abstract] OR “Cost benefit” [Title/Abstract] OR “Cost-effectiveness” [Title/
Abstract] OR “Cost effectiveness” [Title/Abstract] OR “Cost-utility” [Title/Abstract] OR “Cost utility” [Title/Abstract] OR “Economic” [Title/
Abstract] OR “Analysis” [Title/Abstract] OR “Evaluation” OR “Costs” [Title/Abstract] OR “Cost” [Title/Abstract])

#6 (#4 AND #5)

MEDLINE = medical literature analysis and retrieval system online.
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article, especially those containing conflicting decisions. In this
step of inclusion and exclusion of articles that will compose the
final sample, the Rayyan™-Qatar CRL"?* as a tool to assist in
the eligibility/selection of articles.

2.5. Data extraction

First, the screening of the studies will be based on the infor-
mation contained in their titles and abstracts and will be per-
formed by the same 2 researchers (LCL] and RMP). When the
reviewers disagree, the article will be evaluated, and if the dis-
agreement persists, a third reviewer (RAGL) will make a final
decision. Once consensus is reached on the selected studies, a
specific standardized form for extracting previously published
full economic evaluation studies will be used.!*?”! The form is
divided into 6 sections, according to the types of information
made available by the studies: General information about the
selected studies; Information about the study design, the popula-
tion included and the comparators used; Information about the
details of the economic model, time horizon and assumptions
used and about the sensitivity analyses performed; Information
about the costs; Sources of the data used in the study: epidemi-
ological, intervention, effectiveness, cost and utility; Outcomes
assessed in the studies and their measures and details of the sen-
sitivity analysis./?”!

2.6. Methodological evaluation

The assessment of the methodological quality of the studies will
be defined as an essential process to establish internal validity,
checking for possible biases and reliability of the evidence iden-
tified. Initially, the level of evidence will be identified and clas-
sified according to the scale developed by the Oxford Centre
for Evidence-Based Medicine that is based on study design and
classifies them into 1A, 1B, 1C, 2A, 2B, 2C, 3A, 3B, 4, and §
(Table 3).28!

Subsequently, the checklist for assessing the quality of report-
ing of economic evaluation studies proposed by The British
Medical Journal will be applied?” that allows the evaluation of
the items of an economic evaluation. This checklist is divided
into 3 blocks of questions: study design; data collection; and
analysis and interpretation of results. The internal validity and
risk of bias of randomized controlled trials will be assessed
using the Cochrane Risk-Of-Bias tool revised for randomized
controlled trials.’” To assess the risk of bias in quasi-experi-
mental studies, we will use the Risk of Bias In Non-randomized
Studies of Interventions.’'l In addition, the Newcastle-Ottawa
Scalel? will be used to assess the internal validity and risk of
bias of cohort studies. Cross-sectional studies will be evaluated

Classification and hierarchy of evidence.

Level Type of evidence

1A Systematic review (with homogeneity) of RCTs

1B Individual RCT (with narrow confidence intervals)

1C All or none study

2A Systematic review (with homogeneity) of cohort studies

2B Individual Cohort study (including low quality RCT, e.g. <80% follow-up)
2C “Outcomes” research; Ecological studies

3A Systematic review (with homogeneity) of case-control studies

3B Individual Case-control study

4 Case series (and poor quality cohort and case-control study

5 Expert opinion without explicit critical appraisal or based on physiology

bench research or “first principles”

RCT = randomized controlled trials.
*From the Centre for Evidence-Based Medicine, http://www.cebm.net
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using the Agency for Healthcare Research and Quality tool.l*®!
The same 2 reviewers (LCL] and RMP) will perform the critical
appraisal independently. To assess the methodological quality
of the comparative effectiveness observational research evidence
we will use the Good Research for Comparative Effectiveness
Checklist v5.0.534

2.7. Data analysis and evidence synthesis

Heterogeneity among studies will be measured by the I* statistic
to estimate the percentage of variation among studies, where
I?=0% to 40% indicates low heterogeneity; I*= 30% to 60%
moderate heterogeneity; I = 50% to 90% substantial heteroge-
neity; and I = 75% to 100% high heterogeneity.>3¢! According
to the I? statistic, we will determine whether a meta-analysis
is feasible. In this case, we will check the statistical model to
be used to gather the study-specific estimates, i.e., fixed-effects
model or random-effects model analysis.*”*! For data anal-
ysis, the calculation of pooled effect estimates will consider a
CIl=95% and a =0.05 using EPPI-Reviewer™ Software (UK).
We will also assess publication bias if sufficient studies are
identified per endpoint analyzed.*¥ In addition, we will rate
the certainty of the evidence based on the Cochrane methods
and according to Grading of Recommendations Assessment,
Development and Evaluation.*! The evaluation of the quality
of evidence will be performed independently and paired by 2
reviewers (LCL]J and EB). Disagreements will be handled by a
3rd reviewer (RAGL). All steps of this review will be conducted
in EPPI-Reviewer™ Software (UK).

The study results will be presented in PRISMA 20201
flowchart (Fig. 1), tables or graphs in the same way as the
summaries are reported, in order to facilitate comparison of
similarities and differences in the different study designs and
outcomes between studies. The results will be presented and
stratified in the subgroup analysis according to the health sys-
tem models and in line with the income classification of the
countries (high, medium-high, medium-low, and low) based
on The World Bank Classification using the Gross National
In-come per capita.!*”!

2.8. Patient and public involvement

This study protocol analyses existing research studies, and
therefore involves no patients or members of the public.

2.9. Ethics and dissemination

This study involves neither human participants nor unpublished
primary data. As such, ethics approval from a human research
ethics committee is not required. Plans for the dissemination of
this study comprise peer-reviewed publication and conference
presentations.

3. Discussion

The results of this research will bring systematic and with high
methodological rigor the available evidence on the cost-effec-
tiveness of home care in pediatric patients compared to in-hos-
pital services, exploring different outcomes available in the
literature in the various models of health systems in the world.
These results may have relevance for the basis of public health
policies, regarding the forms of organization of HCS, especially
in terms of complete economic evaluations through cost-effec-
tiveness analysis in relation to hospital care. It is expected that
from this product, it will be possible to obtain the necessary ele-
ments to support decision making for changes in management,
practice and training of health professionals, impacting on the
quality of home care.
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources
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Figure 1. PRISMA flow diagram.
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