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Abstract

Despite the rising prevalence of children with medical complexity who need extensive medical care at home, the literature
evaluating pediatric home healthcare has not been well summarized. Our objective was to systematically review the evidence-
base of pediatric home healthcare to understand what is currently know about access and quality of home healthcare for
children. Pubmed, Ovid Medline, Embase, CINAHL, Cochrane Library, Proquest Dissertations and Theses Global were
searched for studies in the United States, United Kingdom, Canada, and Australia English publications (1980-2020) regarding
children (=18years) using shift-based home healthcare services. Blinded independent review was conducted followed by
extraction of study characteristics including how each study examined access and/or quality, which was categorized using
the National Academy of Medicine quality dimensions. Of 9533 abstracts, 101 were included. Most were US (82%) and
regional (72%) studies. Half (54%) focused on home nursing followed by home services generally (43%). The majority (77%)
evaluated access and patient-family centeredness (62%); their results identified consistent limitations in access and quality
resulting in negative impacts on patients and families. Less than 20% of publications addressed safety, effectiveness or equity.
Bias scoring found that quantitative studies were universally weak, but qualitative studies were mostly moderate or strong.
Results are limited by design heterogeneity and exclusion of training research. While research in pediatric home healthcare
has increased, studies remain observational and rarely evaluate quality in reproducible ways. More rigorous measures and
interventional research are needed to improve this healthcare sector for children.
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Introduction home as the ideal site of long-term care, there remains mini-
mal documentation holistically summarizing the quality of
the research about pediatric home healthcare.*> A national
research agenda has highlighted the need for improved
research in care at home,*’ but to our knowledge there is no
recent assessment devoted to the field of pediatric home
healthcare research itself. Moreover, lay press have

A wellspring of healthcare advancement over the past several
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increasingly been reporting current gaps in the access and
quality of home care for children which raises a question as
to what the medical literature has documented to date on this
topic.

Since home healthcare is essential for children and fami-
lies, a better understanding of whether home care is currently
accessible and of high-quality for children is needed. Our
objectives in this review were to understand how research to
date has measured what it means for children to “access”
home healthcare, how it has measured the “quality” of home
healthcare, and with what levels of methodologic rigor. Our
overarching goal was to inform current research gaps and
inform prioritization of which future studies that may be
needed to improve this fundamental healthcare sector for
children and their families.

Methods

This study followed the Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA) 2020
updated guidance.® The protocol was registered on
PROSPERO (CRD42020199105) and is available in full on
the National Institute for Health Research website (https://
www.crd.york.ac.uk/prospero/).

Eligibility Criteria

Inclusion criteria. This review focused on research evaluating
longitudinal shift-based nursing and personal care home
healthcare for children and youth (=18years old) who
received care for 1 or more complex medical conditions and/
or disabilities.> Longitudinal shift-based nursing can be
referred to differently in different states but may include
“private duty nursing” or “home nursing” in which a nurse
comes for shifts of typically 8 to 12 hours at a time for long-
term care. Shift-based nursing is distinguished from visiting
nursing which is limited to discrete visits for more acute
needs. Publications were selected from 1980 onward to
understand the pediatric home healthcare literature since the
inception of home and community-based care. We chose
English-language manuscripts from the United States (US),
United Kingdom (UK), Canada, and Australia for insights
across a selection of English-speaking healthcare systems.
Peer-reviewed manuscripts, accepted conference abstracts,
and dissertation/theses were included.

Exclusion criteria. We excluded non-English work and publi-
cations that included home healthcare for healthy newborn/
postnatal care, telemedicine, community assessments, inter-
mittent visiting nursing, or other intermittent home health-
care. Home-based psychiatric, palliative, or in-home (re)
habilitative services were deemed out of scope. Literature
reviews and gray literature, such as commentaries or editori-
als, without their own empirical data were excluded.

Information Sources and Search Strategies

The search strategy included medical, nursing, social work,
and rehabilitation databases: Pubmed (Medline), Ovid
Medline, Embase (Elsevier), CINAHL with Full Text
(EBSCO), Cochrane Library (Wiley), and Proquest
Dissertations & Theses Global. Search queries were exe-
cuted in December 2020 various terms related to home nurs-
ing and personal care (Appendix A). Search records were
exported and de-duplicated using Endnote (Clarivate
Analytics, PA, USA).

Study Selection and Data Collection

After the medical librarian (AF) executed the search, the
titles and publications pdfs were uploaded to Covidence
(V2.0, Veritas Health Innovation, Melbourne, Australia), to
facilitate blind review.’ The project co-leads (CF, CC) inde-
pendently reviewed all abstracts for inclusion then met to
review conflicts until consensus was reached. This process
was repeated with full-text review. Data extraction was then
conducted by a co-lead (CF) and research coordinator (LM)
using the software’s extraction tool. A data extraction tem-
plate was trialed with 20 publications for comprehensiveness
and reproducibility. The tool was revised and reapplied to the
initial and remaining publications. The team members con-
ducted independent data extraction then reviewed results
together, resolving discrepancies that occurred during
extraction.

Data Items and Effect Measures

Study details and population. Identifying data was extracted
for each study publication. Key details about the study pur-
pose and design were identified, including whether it evalu-
ated access to home healthcare services broadly, nursing-level
care, or personal care/home aide care. We identified whether
a study reported on participant race or ethnicity and limited
English proficiency (LEP) to ascertain the representativeness
of diverse patient-family experiences.

Study home healthcare access and quality measurement. Given
that this body of literature does not have standardized out-
comes, we systematically categorized how studies measured
access and quality. First, we extracted each publication’s key
results related to home healthcare. Then, each publication
was categorized by how it examined the access and quality
of home healthcare. Publications were categorized as
addressing overall access when they addressed the degree to
which patients received home healthcare services, with
access defined as whether a patient was able to use a given
service or not, such as hours or shifts filled.'” Then we
detailed how they described access, such as whether in hours
received or shifts filled. Additionally we categorized whether
the publication examined different quality dimensions, as
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categorized by the National Academy of Medicine (NAM):
effective, safe, patient-centered, timely, equitable, and effi-
cient.!'"!> We extended the patient-centered construct to
patient- and family-centeredness given pediatric home
healthcare occurs within the family context.”® Studies
assessed the differential cost of in-home versus in-hospital
care were categorized under efficiency. Any remaining non-
specific appraisals of quality were categorized as overall

quality.

Risk of Bias Within and Across Studies

The risk of bias of individual studies was conducted using a
previously published method that assesses both quantitative
and qualitative studies.!®!> This risk of bias approach uses
the Quality Assessment Tool for Quantitative Studies which
grades studies on 6 categories: selection bias, study design,
confounders, data collection, analysis using the grades of
strong, moderate, or weak.'®!” An overall score is then
applied: strong (0 weak categories), moderate (1 weak cate-
gory), and weak (=2 weak categories). The National Institute
for Health and Care Excellence’s methodology checklist was
used to grade qualitative studies on 12 categories in 6
domains: theoretical approach, study design, data collection,
validity, analysis, and ethics.!® An overall score was then
applied using the strong (+ +), moderate (+), weak (—) mod-
ified rubric.'* Mixed methods studies were evaluated using
both tools.

Due to the variability in study design type in our review,
the GRADE system was used to assess risk of bias across
studies.!” The strength of the literature regarding access and
quality was assessed using high, moderate, low, or very low
evidence based on GRADE’s system of assessing risk of
bias, inconsistency, indirectness, imprecision, and publica-
tion bias. 2%

Synthesis of Results

The team qualitatively synthesized the data by summarizing
the type and breadth of studies that have been published on
the topic and other extracted characteristics to describe the
literature available on pediatric home healthcare. These char-
acteristics as well as access, quality, bias assessments were
summarized using univariate frequency statistics.

Results

Study Selection

Over 9000 studies were identified in the initial search of
which about a third were duplicates (n=3283) (Figure 1
PRISMA diagram).® Of 6250 abstracts screened, the major-
ity (85%, n=5434) were excluded primarily based on the
wrong topic. Of these, 693 were assessed for eligibility using
full text review, the largest group was excluded for a wrong
publication type leading to a total of 101 publications.

Study Characteristics

Study location and type. The published literature increased
over time with 7% (n=7) of studies published in 1980 to
1989 and 54% (n=54) in 2010 to 2020. Most of the publica-
tions were from the US (82%, n=85) followed by the UK
(9%, n=9), Canada (6%, n=6), and Australia (2%, n=2).
Most publications were assessed population of children
receiving care at a regional site (72%, n="73). Study design
varied but was primarily cross-sectional (65%, n=66) col-
lected by primary data sources (63%, n=64). A third of stud-
ies were qualitative (33%, n=34), some using mixed methods
(8%, n=8), with the remaining (56%, n=57) conducting a
quantitative approach. Three publications were either policy
analyses or quality improvement reports.

Unit of analysis-level characteristics. Thirty-one percent (n=31)
of the publications were concentrated on children reliant on
home mechanical ventilation (HMV) and another 20%
(n=20) concentrated on CMC with medical technology
dependence (excluded CMC without technology). Another
27% (n=27) of publication included all CMC (with/without
medical technology dependence) followed by children with
special healthcare needs or children with disability (23%,
n=23). Only 31 total publications collected language infor-
mation and among those only 15 included patient-families
with LEP. Race and ethnicity were reported in about two-
thirds of publications with individual level data (63%, n=62).

Risk of Bias Within Studies and Across Studies

The ratings of the risk of bias across publications with quan-
titative and qualitative methods are summarized in Figures 2
and 3. The overall scores for quantitative publications
(N=064) were universally weak primarily because of a lack
of interventional studies with randomization. The strongest
domain was data collection methods with a third of publica-
tions receiving a strong rating. The overall scores for the
qualitative publications (N=42) were stronger with 10%
(n=4) of publications receiving a strong score and 57%
(n=24) receiving a moderate score. The qualitative publica-
tions tended to be strongest in theoretical approach, richness
of analysis, and obtaining ethics approval. The overall qual-
ity of the evidence of children’s access to home healthcare
was graded as low for both quality and access to care.

Results Overview

Outcome scope. Half of the studies (54%, n=55) assessed
outcomes related specifically to shift nursing followed by
general home healthcare services (43%, n=44); only 3%
(n=3) of studies focused solely on personal/home aide care.
The body of literature measured outcomes not just of the
pediatric patients themselves (84%, n=85) but also of their
families (55%, n=56), providers (31%, n=31), and home
healthcare agencies (6%, n=6).
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Figure |. PRISMA flow diagram of study review.

Home healthcare access and quality domain examination. Spe-
cific domains addressed by each publication are shown in
detail in Appendix B. Overall, the 2 most examined domains
were overall access and patient-family centeredness in 73%
(n=74) and 72% (n=73) of studies respectively (Figure 4).
Only 17% (n=17) addressed effectiveness and 19% (n=19)
evaluated safety or timeliness respectively. When home
healthcare equity was addressed (11%, n=11) it was primar-
ily regarding focused on comparing care for English versus
LEP patient-families.

Results Synthesis

Overall access and timeliness of home healthcare. Essentially
all publications that attempted to assess home healthcare
access found insufficient access to home healthcare to exe-
cute a child’s plan of care.?>* However, problems with
access were evaluated in several different ways ranging from

insufficient hours received?>*® to also excessive provider
turnover or no-showing for shifts.’’*° Most of the literature
simply described the number of home healthcare hours deliv-
ered to patients.?**** A few studies compared the hours
patients actually received versus the hours allotted, as a
means to analyze intended versus received care. In 1 in-depth
cross-sectional survey of 38 family caregivers of children
receiving in-home care, the gap in the average number of
home nursing hours allotted versus received was 40 hours/
week/family.>® Also, the study assessed correlation between
patient characteristics and gaps in home nursing access.

A few studies that the hours allocated to children requir-
ing personal care and evaluated the variance among the pop-
ulation’s allocated hours, finding that patient’s health did not
necessarily drive hour allocation.**!52 Specifically, patient
needs and characteristics explained only 27% and 20% of the
variance in personal care hours authorized in 2 Texas
Medicaid studies; both finding that variability in the case
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Figure 2. Quality assessment rating for quantitative studies in pediatric home healthcare.
Note. Bar graph shows proportion of studies (Total, N=64) with quantitative methods that received a weak, moderate or strong rating using the Quality

Assessment Tool for Quantitative Studies, by category.

manager completing the assessment played a comparable
role in hour determination.”#%-2

Some studies assessed variation in home healthcare utili-
zation as a measure of access. A retrospective cohort review
of 2,423,031 pediatric discharges in the Kids’ Inpatient
Database showed that after case-mix adjustment, there was
significant variation across states in home healthcare use
(range, 0.4%-24.5%).*® Another retrospective cohort evalua-
tion of 88,139 commercially insured children, found that the
adjusted probability of receiving post-hospitalization home
nursing within 30days varied substantially across states
(3.4%-19.2%).%

Studies also evaluated home healthcare access through
the lens of hospital discharge delays.?32>27:34:38:47.50.54-57 The
most methodologically rigorous study was a multi-site pro-
spective cohort study of 185 patients found that inadequate
home healthcare nursing accounted for an average excess
stay in the hospital of 53.9 days (range: 4-204) and 35.7 days
(3-6) for new and existing patients, respectively.’’

Lastly, qualitative analyses and survey-based assessments
were used to demonstrate that inconsistent and or complete
lack of home healthcare access were associated with a nega-
tive impact on patient-family physical, mental, and financial
Well_being.Z1,29,50,58»61

Efficiency of home healthcare. When efficiency was evalu-
ated, it concentrated primarily on costs from the healthcare
system perspective, consistently finding that home health-
care costs were substantially less than in-hospital or institu-
tional care.?!336264 A few studies did conduct assessments
that considered family cost and found that home healthcare
cost “savings” were often partly due to cost-shifting to fami-
lies who were covering some or all of the medical labor
costs?0:21:6265 and out-of-pocket expenses.?>3244:38.66-68 Other
studies quantified home healthcare proportionally within the
patient’s healthcare utilization.®®7® A few studies found that
CMC with greater disability and medical technology depen-
dence, especially those with neurologic impairment and

respiratory equipment use, had the greatest utilization and
COSt.44’46’69’71’72

Overall quality and effectiveness of home healthcare. Several
publications used interviews and surveys to reported that
home healthcare was essential to fully execute a child’s
health care plan,**773-76 and that home healthcare was help-
ful for children’s health, functioning, quality-of-life, and sur-
vival.!13%6777 Additionally, qualitative work identified that
the lack of home nursing was a driver of readmissions in
children with HMV.”® Several qualitative studies raised
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Figure 3. Quality assessment rating for qualitative studies in pediatric home healthcare.
Note. Bar graph shows proportion of studies (Total, N=42) with qualitative methods that received a weak (-), moderate (+), or strong (++) rating
using the National Institute for Health and Care Excellence’s methodology checklist, by domain and category.
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Figure 4. Proportion of publications addressing access and quality dimensions in pediatric home healthcare.
Note. Bar graph shows proportion of studies (n=101) that addressed overall access, overall quality, and any of the National Academy of Medicine quality
dimensions (effectiveness, safety, patient-family centeredness, timeliness, equity, and efficiency).
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concerned about overall quality of care in general
terms. 2429337981 I these reports, skill in pediatric home
healthcare was described as poor, specifically with regard to
provider aptitude with different forms of medical technol-
ogy!21L2747.79.8082-84 1yt also with basic skills like hygiene
and documentation.?>®> Some reporting described direct
health consequences resulting from those documented skill
gaps to include hospitalizations, emergency room visits, and
need for medical procedures.'!387

Only a few studies assessed quality in using a matched
control group or with skill testing. A retrospective case-
matched cohort study found that 30-day readmission rates
were lower in 2783 home healthcare patients compared to
7631 match controls (18.3% vs 21.5%, P=.001) despite
higher healthcare needs in those receiving home healthcare.
A scenario-based test of home healthcare nurses’ knowledge
of how to respond to ventilation emergency scenarios, found
that half of the 79 home nurses incorrectly answered all 4 of
the scenarios and another quarter received low total scores.%

Safety of home healthcare. A few studies enumerated mortal-
ity for children receiving care at home and showed no dif-
ference in deaths between patients cared for at home.®*
Safety concerns were raised regarding poor communication
between the home healthcare sector and the rest of the pedi-
atric healthcare system, leading to concerns for medical
error and delays in care.® At least 1 study scrutinized
overseeing agencies’ lack of responsiveness and account-
ability for ensuring nurse expertise.*’ But, none of the stud-
ies performed surveillance and assessment of safety, and if
safety was addressed, it was typically opinion-based and not
quantitatively measured or addressing specific safety
metrics.0

Patient-family centeredness of home healthcare. Patient-family
centeredness was primarily assessed through qualitative
interviews or focus groups. These studies documented rela-
tional challenges between home healthcare providers and
family caregivers were identified regularly including con-
flicts related to privacy, communication, parenting-style, and
medical management,2833-36:4043.66.76.8391-97 However, some
studies identified families as happy with their child’s home
healthcare care, and that home health nurses were a knowl-
edgeable resource, even teachers, for families as they transi-
tioned their child home.***3929 Positive relationships
between parents and home nurses were identified as helpful
at supporting the family’s care experience and even reduced
stress for parents and nurses alike.””” Descriptive findings
suggested that home healthcare providers could engender
trust, demonstrate respect, support the family and integrate
into their routine while setting boundaries, and collaborate to
provide effective care when adequately trained.?>100-102

Equity of home healthcare. A few studies identified differ-
ences in referral patterns for families with LEP, including a

nationally representative study showed that Hispanic chil-
dren were less likely to use home healthcare (3.3% vs 5.5%;
OR, 0.8 [95% CI, 0.7-0.8]) compared with other chil-
dren.*®19 This was replicated in another nationally repre-
sented survey-based study that showed families were more
like to provide their child’s own home healthcare if they had
children ages 0 to 5years, were Hispanic, lived below the
federal poverty level, and had no parents/guardians who had
finished high school.®

Discussion

This systematic review examining the research in pediatric
home healthcare found that while the number of pediatric
home healthcare studies has increased over 40years, poten-
tially due to an increase in pediatric survival with improved
technology and expanded payment mechanisms. However,
this literature base remains primarily descriptive, cross-sec-
tional, regional, and often excluding patient-families with
diverse perspectives. The existing body of research does raise
significant concerns about inconsistent access to high-quality
home healthcare at the expense of patient health and family
wellbeing without much improvement over time. The reviewed
studies, regardless of region, steadily reported that home nurs-
ing providers had inadequate skills for the level of care patients
required, raising concerns about training and staffing models
nationally. However, few studies evaluated fundamental
dimensions of quality including effectiveness and safety.

Among the most commonly addressed topics was access
and timeliness which consistently found problems with chil-
dren being able to use home health care starting with deter-
minations of eligibility through actual receipt of hours.
However, no consistent metrics were used to allow compari-
son of hour receipt or timeliness. Efficiency was evaluated
primarily in regard to cost but not in regard to other elements
of home care such as provider turn-over or supply use. Only
a fraction of the publications quantified home healthcare
safety or effectiveness in keeping children well and out of the
hospital, and virtually none evaluated whether specific ele-
ments of home healthcare can improve patient health out-
comes, such as mortality or infection rates. The safety of care
in the home appears largely unknown within the scholarly
literature, despite family caregivers of CMC and their nurses
often being discharged home with complex medication regi-
mens,'*1% equipment and devices.!%%!77

A concerted effort, conducted with a diversity of family
partners, is needed to develop approaches to better under-
stand where specific gaps in clinical management can be
improved at home. Without better understanding of home
healthcare effectiveness at preventing costly hospitalizations
or how to reduce potential safety events in the home, states
may continue to be incentivized to keep home healthcare eli-
gibility thresholds high, despite being legally entitled ser-
vices, and for healthcare systems to prioritize improvements
to in-hospital care over in-home care.
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This review highlights the lack of interventional studies
designed to improve home healthcare. We urge a shift toward
rigorous studies that can address known gaps. More specifi-
cally, we must move away from descriptive studies in favor
of designing and testing new approaches to meaningfully
address access and quality of home healthcare, developed
through partnership with patient-families, providers systems,
and payer stakeholders. These may include testing of new
payment, training, staffing, and/or care delivery models.

Of note, while there was no comparable measure of access
across the body of literature, this review raises fundamental
questions about how states determine eligibility for home
healthcare hours, allocate hours once approved, and then
monitor receipt of hours to ensure children are receiving the
care they need to achieve optimal health outcomes. Much
like recent calls to improve data collection in long-term pedi-
atric facilities,'®® this review highlights the need for system-
atic monitoring of home healthcare eligibility, receipt, and
quality. This ideally includes metrics that can be reproduc-
ibly measured across healthcare systems for benchmarking.

Lastly, we would like to highlight that many studies
investigated outcomes relevant to family and providers’
well-being which are often overlooked in other healthcare
sector analyses. The results underscore how failing to pro-
vide pediatric home healthcare not only affects children’s
health, but also that of their families. However, the reviewed
studies typically excluded the experiences of diverse patient-
families especially those with LEP. Future work investigat-
ing home healthcare should be considered incomplete if not
representative of the children eligible for and accessing
home healthcare; because, all patient-families have a right to
high-quality and accessible home healthcare .

Limitations

As with any systematic review, eligible studies that should
have been included may have been unintentionally excluded
or unavailable. Data extraction is at risk of error or omission
and abstract exclusion review was not included. However,
using a double blinded review and conducting the search in
both medical and nursing databases minimized these possi-
bilities. Given the heterogeneity of study designs within the
review’s scope, evaluation of effective measures was not
conducted. Future comparison in a narrower group of studies
may inform measure development and monitoring. We also
recognize the potential for additional information regarding
home healthcare quality may be present in the training litera-
ture that was excluded from this review. Additionally, com-
parison of literature over the course of 40years may have
resulted in capturing out of date views on home care that are
not necessarily relevant to today’s systems of care. Future
work should consider what is known about how training
might improve the quality of pediatric home healthcare.
Lastly, by excluding patients from age 19 to 21 years-of-age,
we have limited insights into how the access and quality of
care may differ during the transitional age.

Conclusions

This systematic review assesses the peer-reviewed literature
evaluating access and quality of pediatric home healthcare in
the last forty years. The existing evidence base, though weak
in rigor, has produced increasingly more studies to suggest
pediatric home healthcare access and quality remain highly
inadequate in both number of hours served to patients and
the provider skill level to care for children with complex
medical needs. More rigorous research and accountability
for existing policy and legal frameworks, including metric
development, are needed to improve this healthcare sector
for diverse patient-families.
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