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Abstract

Introduction

One of the current challenges in long-term care homes (LTCH) is to identify the optimal
model of care, which may include specialty physicians, nursing staff, person support work-
ers, among others. There is currently no consensus on the complement or scope of care
delivered by these providers, nor is there a repository of studies that evaluate the various
models of care. We conducted a rapid scoping review to identify and map what care provider
models and interventions in LTCH have been evaluated to improve quality of life, quality of
care, and health outcomes of residents.

Methods

We conducted this review over 10-weeks of English language, peer-reviewed studies pub-
lished from 2010 onward. Search strategies for databases (e.g., MEDLINE) were run on
July 9, 2020. Studies that evaluated models of provider care (e.g., direct patient care), or
interventions delivered to facility, staff, and residents of LTCH were included. Study selec-
tion was performed independently, in duplicate. Mapping was performed by two reviewers,
and data were extracted by one reviewer, with partial verification by a second reviewer.

Results

A total of 7,574 citations were screened based on the title/abstract, 836 were reviewed at
full text, and 366 studies were included. Studies were classified according to two main cate-
gories: healthcare service delivery (n = 92) and implementation strategies (n =274). The
condition/ focus of the intervention was used to further classify the interventions into subcat-
egories. The complex nature of the interventions may have led to a study being classified in
more than one category/subcategory.

Conclusion

Many healthcare service interventions have been evaluated in the literature in the last
decade. Well represented interventions (e.g., dementia care, exercise/mobility, optimal/
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appropriate medication) may present opportunities for future systematic reviews. Areas with
less research (e.g., hearing care, vision care, foot care) have the potential to have an impact
on balance, falls, subsequent acute care hospitalization.

Introduction

On a global level, the population is ageing. In 2020, approximately 9%, or over 700,000,000, of
the global population were aged 65 years and older [1, 2]. By 2050, one in six people (over 1.5
billion people; 16%) in the world will be over 65 [3, 4]. Between 2010-2050, it is projected that
the 85-and-over population will increase by 351%. A cause for concern, as the prevalence of
dementia rises with age, with an estimated 25-30% of people 85 years and older having demen-
tia [4].

There has been a shift in leading causes of disease and death, moving from infectious and
acute disease to chronic and degenerative diseases [4]. Due to declining health and with the
development of multiple chronic diseases, many older adults need assistance with activities of
daily living (ADL), such as bathing or preparing a meal. More generally, they may also require
effective and innovative support and management for complex medical and social needs [5].
Requiring such help may lead to admission to long-term care homes (LTCH). LTCH (also
called nursing homes) provide living accommodation for older adults who require on-site
delivery of 24-hour, seven days a week supervised care, including professional health services,
personal care and services such as meals, laundry and housekeeping [6]. In 2020, there were
18,075 care homes across the UK, with over half a million adult care home residents [7]. In
2016, there were over 15,600 Medicare- or Medicare-certified nursing homes in the United
States [8]. In 2012, 143,000 Canadian lived in approximately 1,360 LTCHs across the country
[9]. In Canada, as of 2014, these homes employed more than 126,000 full-time employees.
Direct care is provided by care aides/personal support workers (PSW), registered nurses (RN),
registered practice nurses (RPN), as well as allied health professionals (e.g., physiotherapists,
occupational therapists). Over the years, there has been a marked decline in regulated caregiv-
ers in Canadian LTCHs [10, 11], with unregulated care aides (e.g., PSW) providing almost
90% of the direct care [12]. Some provinces, including Alberta, have recently started initiatives
to regulate these care providers [13].

COVID-19 deaths in LTCHs often represent a large proportion of overall deaths from
COVID-19, an average of 38% in Organisation for Economic Co-operation and Development
(OECD) countries [14]. In the UK, of the deaths registered as related to COVID-19, 31%
(n=17,127) occurred in care homes [7]. Although Canada’s overall mortality rate from
COVID-19 is relatively low, LTCH residents accounted for 81% of all reported COVID-19
deaths [14]. The troubling spread of COVID-19 through LTCHs across Canada has
highlighted issues LTCH industry faces about how to operate and provide care. In June 2020,
the Royal Society of Canada (RSC) released a policy briefing entitled, ‘Restoring Trust: COVID-
19 and The Future of Long-Term Care,” developed by the Working Group on Long-Term Care
in Canada [12]. This report is an incontestable overview of the long-standing challenges in the
LTC sector and their causes. It also highlights the characteristics of older Canadians living in
LTCHs, their caregivers and the physical environment of these homes. Importantly, this report
focused on the healthcare workforce and proposed nine recommended steps to solving the
workforce crisis in LTCH including identification and implementation of optimal care
models.
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Existing systematic reviews have focused on one of two main areas: (1) Evaluating the
impact of specific healthcare providers (e.g., pharmacists [15], specialist practitioners [16,
17], physiotherapists [18]) in LTCHs. For example, Barker (2018) found that the addition of
a specialist practitioner, either a doctor or nurse, to supplement usual primary care, has the
potential to improve health outcomes for LTCH residents [16]; or (2) Evaluating the impact
of interventions specific to health conditions, which may include several healthcare provid-
ers within the model, for example nonpharmalogical interventions for dementia [19, 20].
However, we know that healthcare is provided by a range of professionals (e.g., personal sup-
port workers, physiotherapists, pharmacists, occupational therapists, psychologists) working
together, and that residents in LTCHs do not typically have only one condition (e.g., cogni-
tive decline, depression, urinary incontinence). Unfortunately, little is known about the
optimal mix of healthcare provider groups to achieve the best outcomes for residents when
delivering care and there is no consensus on the complement or scope of care delivered by
these providers.

Objectives

In June 2020, the Royal Society of Canada (RSC) release a policy briefing on COVID-19 and
the future of LTC in Canada [12]. It highlighted the “profound, long-standing deficiencies in
the long-term care sector that contributed to the magnitude of the COVID-19 crisis”. As an
extension to this recent policy briefing, the RSC is motivated to better understand how to
improve the healthcare for residents in LTCH. Therefore, on behalf of the RSC through the
Strategy for Patient Oriented Research (SPOR) Evidence Alliance, we undertook a rapid scop-
ing review. Scoping reviews are often conducted to: (1) Identify the types of available evidence
in a given field; (2) Identify and analyze knowledge gaps; and (3) Inform future research, for
example, as a precursor to a systematic review or to inform primary research where knowledge
gaps exist [21, 22]. In order to produce the evidence for the RSC in a short time frame (i.e.,

10 weeks), we employed rapid review methodologies to the conduct of this scoping review,
through streamlining or omitting some of the methods (e.g., single data extraction with partial
verification) [23, 24].

The objective of this rapid scoping review was to identify what care provider models and
interventions in LTCHs have been evaluated to improve quality of life, quality of care, and
health outcomes of residents, map these interventions, and identify gaps in the literature. This
manuscript is a modified version of the full report (https://osf.io/bpxk4/), with a focus on
interventions evaluating healthcare services delivery (further discussed in the Methods) in
LTCH.

Methods

A rapid scoping review protocol was prepared and registered on Open Science Framework
(https://osf.io/u3an4/), and was guided by established scoping review [21] and rapid review
methodology [25]. This project was conducted over a 10-week timeframe (July 10 to Septem-
ber 18, 2020) and was reported according to Preferred Reporting Items for Systematic Reviews
and Meta-Analyses extension for scoping reviews (PRISMA-ScR) statement (S1 File) [26].

Key questions

The focus was centered around the care provider perspective (i.e., providing the necessary staff
levels, mix of staff, and interventions to the facility, staff, and residents). Specifically, what
type/level of care (e.g., medical, direct patient care, allied health care) should be provided and
by whom?
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The following questions were addressed in this scoping review:

1. What care provider models or services in LTC homes have been evaluated to improve qual-
ity of life, quality of care, and health outcomes of residents? Care provider models encom-
pass the makeup of the healthcare provider team (e.g., adding a nurse practitioner), and
care provider services encompass an additional service provided by a new healthcare team
member (e.g., monthly medication reviews performed by a pharmacist, bi-annual eye
exams provided by an ophthalmologist).

2. What interventions delivered by care providers in LTC homes have been evaluated to
improve quality of life, quality of care, and health outcomes of residents? These interven-
tions may include exercise program delivered by physiotherapists, interventions for depres-
sion for patient with dementia delivered by mental healthcare providers.

Inclusion and exclusion criteria

Table 1 provides a summary of the inclusion criteria.

Description of methods

Table 2 provides a brief description of the methods, with complete methods described in
S2 File.

Results
Search findings

The search resulted in 11,960 records. After removing duplicates (n = 2,369) and quarantining
records based on title (e.g., cross-sectionals, systematic reviews, reviews, study and review pro-
tocols, trial registries, studies in children) (n = 2,017), 7,574 citations were screened based on
the title and abstract. Using the Al ranking feature, the estimated recall of 95% (828/872) of
included records was achieved after 4,128 records were screened. At this time, the highest pre-
diction score that a citation was relevant was 0.1774 (or 17.74%), and the remaining 3,446 rec-
ords were excluded by the Al reviewer. Human reviewers included nine of these records to

be further reviewed at full text, seven because there was no abstract, and two because it was
unclear if the intervention took place in a LTCH. Of these nine, all were excluded when evalu-
ated at full-text. A total of 836 records were included to be further reviewed at full text and 366
of these studies were included in the final review. Studies were primarily excluded because
they were published in a language other than English, they did not provide a comparison
group, or it was unclear if those who delivered the intervention (e.g., staff, research assistant,
principle investigator) were health care providers (Fig 1).

Focus of this rapid scoping review

Given the primary focus of this rapid scoping review (Question 1) was to identify primary
research that evaluated provider care delivered in LTCHs, the remainder of the results focuses
on healthcare service delivery interventions (description provided in S2 File under Synthesis)
[29]. Briefly, health service delivery interventions included those which introduced a new
member to the LTCH to provide an additional service (e.g., general practitioner) or an inter-
vention (e.g., physiotherapist providing an exercise program). Studies identified as evaluating
implementation strategies (Question 2; n = 274) can be found the full report posted on
(https://osf.io/bpxk4/).
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Table 1. Inclusion/exclusion criteria.

PICO element Details
Population/ « Residents of LTCH' with any condition (e.g., frailty, dementia)
participants « Palliative care was limited to within LTCH

o Excluded: Hospice settings, residential homes, skilled nursing facilities

Interventions/ « Models of provider care, or interventions delivered to facility, staff, and residents in
exposure LTCHs. Includes studies evaluating different approaches/ arrangements of staffing
(separately or in combination):

i Medical care provided by: physicians; physician assistant or nurse practitioner?
specialty physicians; palliative physicians.

ii Direct patient care provided by: regulated nurses (e.g., registered nurses, licensed
practical nurses), personal support workers, nursing aides.

iii Allied health team care provided by: physical therapists, occupational therapists,
speech/ language therapists, recreation therapists, dieticians, podiatry/chiropody,
dental, vision care, hearing care, pharmacists, psychologists, and social workers along
with those working as aides alongside these positions. Care also included spiritual care,
palliative care, advanced care planning, psychosocial/ mental health services, cognitive
training and those services specific to dementia care.

Studies evaluating access to or direct services provided by relevant care providers to
LTC residents.

Excluded: art, music, pet, robot or virtual reality interventions; studies focused on
continuing medical education or training/education as part of professional
development requirements; indirect care (e.g., cleaning, food preparation)

Comparator(s)/ Different models of provider care

Control(s)

Different models were compared over time at the same LTCH
Limited to those conducted within or across LTCH

Outcomes Primary: Quality of life; quality of care (e.g., urinary tract infection, pressure ulcers,
use of antipsychotics); health outcomes (e.g., mortality; appropriateness of prescribing

and number of medications; ER admissions/ hospitalizations)

« Secondary: Healthcare worker stress, burnout or quality of work-life if reported along
with a relevant primary outcome
o Excluded: Studies that specifically evaluated interventions to mitigate these healthcare
worker outcomes
Study designs » Randomized controlled trials (RCTs); non-RCTSs; quasi-experimental study designs
(e.g., controlled before-after studies); comparative cohort studies
o Excluded: Cross-sectional, case-control, case reports and qualitative literature

Geography « No geographic restrictions

Language « English

! LTCH, as defined by Health Canada [6], provide living accommodation for people who require on-site delivery of
24-hour, 7 days a week supervised care, including professional health services, personal care and services such as
meals, laundry and housekeeping. In other countries, these homes may have other names (e.g., care homes,
residential aged care facilities [RACFs]), but offer similar levels of medical care (e.g., physician, nurse) and other
services (e.g., meals).

* Both physician assistants and nurse practitioners can work autonomously within their scope of practice within

primary care [27, 28].

https://doi.org/10.1371/journal.pone.0254527.t001

Characteristics of included studies

Ninety-two studies were mapped to healthcare service delivery interventions. The majority of
the studies were RCT/non-RCTs (n = 66), with 15 comparative cohort studies, and 11 con-
trolled before-after studies. Among all studies, a total 18 countries were represented (Table 3).
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Table 2. Methods in brief.

Review stage Details
Literature search « Both research questions captured using a single search strategy
o MEDLINE, Embase, CENTRAL, PsycINFO, and CINAHL

« Published since 2010, for feasibility and to capture the most recently evaluated models of
care and interventions

« No language limits were applied
« Peer reviewed with PRESS® (S3 File)
« Search run on July 9, 2020 (54 File)
« For feasibility, no grey literature searching or scanning of the reference lists of the
included studies was performed
Study selection « Citations from literature search collated and de-duplicated in Reference Manager®,
unique results uploaded to DistillerSR™®

« Screening performed in two stages: (1) title and abstract; (2) full text, with pilot testing for
each stage

« Screened independently, in duplicate with disagreements resolved through consensus

« DistillerSR’s™ artificial intelligence (AI) active-machine learning to implement prioritized
screening for title and abstract records

o At 95% estimated recall, the Al reviewer was assigned to exclude the remaining records.

o A human reviewer screened all of the citations excluded by the Al reviewer, and any
conflicts were resolved between two human reviewers.

Data mapping/ « Using standardized, and piloted, forms (S5 File), conducted in two phases:

charting i Mapping: using guidance from Effective Practice and Organisation of Care (EPOC)?,

interventions were mapped to one of two categories: 1) evaluating delivery of a healthcare
service; or, 2) evaluating implementation of a healthcare strategy within LTCHs, and
subcategories (further described in S2 File). Performed by two reviewers through
discussion.

ii Charting: two different charting forms depending on mapping. Extracted by one
reviewer, with approximately 20% of data verified by a second reviewer.

Risk of bias « The objective was to identify and map interventions offered in LTCH, and not to evaluate
the risk of bias of these studies. Therefore, risk of bias was not completed.

Synthesis « Descriptive approach, presented narratively and in tables

« Across studies involving similar care providers within a condition or focus of the
intervention provided, we have highlighted consistent and/or contradictory conclusions.

* McGowan et al. https://doi.org/10.1016/j.jclinepi.2016.01.021.

® Thomson Reuters. Reference Manager 12.

¢ Evidence Partners. DistillerSR [https://v2dis-prod.evidencepartners.com/]

4 Effective Practice and Organisation of Care (EPOC). The EPOC taxonomy of health systems interventions. EPOC

Resources for review authors 2016.

https://doi.org/10.1371/journal.pone.0254527.1002

S6 File under Section 1 presents studies in alphabetical order by each first author’s last name
and in which tables they can be found based on the mapping exercise.

Mapping of healthcare services delivery interventions

Healthcare services delivery interventions were mapped into six categories.
A. Access to specialty physician care/team members (e.g. geriatricians, neurologists)
B. Models to provide primary care (e.g. primary care doctors, nurse practitioners)

C. Models to support direct resident care (e.g. clinical nursing specialties, personal support
workers)
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Records identified through Additional records
database searching identified through other
N =11960 sources

N=0

l l

Records after quarantine and duplicates removed N = 7574

|

Records screened Records excluded N = 6738
N =7574

No (N = 6738)

l

Full-text articles assessed for Full-text articles excluded, with reasons N = 470
eligibility >
N = 836 Full-text not available (n=6)

Published in language other than English (n=52)

Published before 2010 (n=1)

No comparison, not delivered in nursing homes, unclear who
delivered intervention, intervention delivered by non-health,
no outcomes of interest (n=411)

l

Studies included in synthesis
N = 366

(n=92 categories Ato F;
n=274 categories G, H)

Fig 1. PRISMA flow diagram. Fig 1 presents the flow (inclusion/exclusion) of the studies through the stages of study
selection.

https://doi.org/10.1371/journal.pone.0254527.9001

D. Models to support access to specialists/other allied health care providers (e.g. pharmacists,
physiotherapists, dental hygienists)

E. Models to support access to specialists to avoid acute care hospitalizations (e.g. advice from
physician specialists to LTC staff to help avoid hospital)

F. Models of care focused on specific conditions/interventions

Due to the complex nature of the interventions and the different needs of the knowledge
users who will use this information, studies have been mapped and are presented in several
ways:

1. Studies specific to categories A to F (i.e., only mapped to one category) (Section 2 in S6

File).

2. Studies, which were mapped to two or more categories consisting of A to D are described
under multidisciplinary teams (Section 3 in S6 File).

3. Studies mapped to categories A to D, but also E, F or (G and H), can be found in the two
points above (Section 2 and 3 in S6 File), with a notation found under the study author
name in italics for category E, F, G or H.

PLOS ONE | https://doi.org/10.1371/journal.pone.0254527  July 16, 2021 7126


https://doi.org/10.1371/journal.pone.0254527.g001
https://doi.org/10.1371/journal.pone.0254527

PLOS ONE Models of provider care in long-term care: A rapid scoping review

Table 3. Study characteristics.

Category Details Healthcare Service Delivery (n = 92)

Study design RCT/non-RCT 66
Comparative cohort 15
ITS/CBA 11

Year of Publication 2010 5
2011 5
2012 3
2013 8
2014 5
2015 7
2016 13
2017 9
2018 13
2019 9
2020 15

Country of conduct Australia 27
United States of America 12
Canada 7
France 7
United KingdomJr 6
Germany 5
Japan; New Zealand; Sweden 4 each
Denmark; The Netherlands 3 each
Belgium; Norway; Taiwan 2 each
Italy; Malaysia; Spain; Turkey 1 each

Studies per category’ A. Specialty physicians 23
B. Primary care 20
C. Direct patient care 24
D. Allied health care 45
E. Prevent admissions 30
F. Specific condition 9

T England, Northern Ireland, Scotland, Wales.

* Studies are not mutually exclusive and could have been mapped to >1 category.

https://doi.org/10.1371/journal.pone.0254527.t003

Although we did not present studies mapped only to categories G and/or H in this report,
the interventions included in categories A to F may have also been mapped to G and/or H, and
this has been noted in the relevant tables.

Main findings—Healthcare services delivery

Healthcare service delivery studies were classified into 15 different conditions/ intervention
focus (Fig 2).

Related appendices tables provide additional PICOS details, with study authors’ main
conclusions.

A. Access to specialty physician care. Ten studies evaluated access to specialty physician
care (Section 2: Table A in S6 File).
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Optimal/
appropriate
medication use,
16

Oral health, 11

Agitation, 7

Exercise/
mobility, 7
Dementia care,

including overall ! Palliative care, 7
care, 29

Hip fracture, 3

Pain
management, 1

Vision care, 1
Overall care:

Hearing _
g s Foot care, 1
st.roke .rt?lated Activity care, 1
disabilities, 1 involvement, 1

Fig 2. Condition or intervention focus. Fig 2 presents the number of studies addressing each condition/ intervention.

https://doi.org/10.1371/journal.pone.0254527.9002

Synopsis of specialty physician care. Most studies evaluated the IQUARE intervention
(including a geriatrician) in France, which was successful in reducing potentially inap-

propriate drug prescribing. However, when evaluating the inclusion of a geriatrician for
overall care, results were mixed. A very small study evaluating the addition of a licensed
osteopathic physician reduced hospitalization and decreased medication usage.

Overall care. Three studies evaluated the inclusion of a geriatrician. D’Arcy 2013 (USA) [30]
evaluated treatment by a geriatrician (n = 2,477) compared to treatment by other physicians
(n = 64,074), which resulted in a reduction in ED use. Gloth 2011 (USA) [31] evaluated a dedi-
cated post-acute care hospitalist by a geriatrician (n = 390) compared to a traditional model with
a cadre of community physicians (n = 364), which resulted in an increase in laboratory costs and
no improvement in fall rates. Last, Rolland 2020 (France) [32] evaluated the Impact of Systematic
Tracking of Dementia Cases on the Rate of Hospitalization in Emergency Care Units (IDEM)
which was a team led by a geriatrician (n = 599) compared to usual practice (n = 829), and
reported results that did not support a team, which includes a geriatrician to reduce ED transfers.

Exercise/mobility. Snider 2012 (USA) [33] reported a pilot study, which evaluated osteo-
pathic manipulative treatment delivered by licensed osteopathic physicians (n = 8) and light
touch (n = 6) compared to treatment as usual (n = 7), and resulted in reduced hospitalizations
and decreased medication usage. Several other outcomes were evaluated, including activities
of daily living (ADL) dependence, cognition, mood, falls, pain, among others.

Optimal/appropriate medication use. Six studies in France evaluated the IQUARE (Impact
d’une demarche QUALité sur I'évolution des pratiques et le déclin fonctionnel des Résidents en
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EHPAD) intervention [34-39], which included cooperative meetings between hospital geria-
tricians and NH staff, plus audit and feedback (median: n = 1,740, range: 459 to 3,017) com-
pared to audit and feedback only (median: n = 2,080, range: 464 to 3,258). The impact of the
intervention mainly resulted in reducing potentially inappropriate drug prescribing. Several
other outcomes were evaluated, including contraindications and drug-drug interaction, ben-
zodiazepine use, total number of medications, among others.

B. Models for primary care. Eight studies evaluated models for primary care (Section 2:
Table B in S6 File).

Synopsis of primary care. The addition of nurse practitioners resulted in improved qual-
ity of life and improved resident pain, but mixed results around emergency department
transfers. The addition of a primary care physician was beneficial with respect to hospi-
talizations and ED visits. However, these studies had a small number of residents
exposed to the intervention (<350 residents). The largest study, in Canada, evaluated
same-day physician access for 5617 residents in 52 LTCH compared to physician visits
the next day (or later), and resulted in lower hospitalizations and ED visits.

Overall care. Three studies evaluated the addition of a NP in collaboration with the primary
care physician (median: n = 101, range: 45 to 325) compared to usual/standard care [40, 41],
or internal or external control medication review meetings [42] (median: n = 135, range: 99 to
1,056). One study reported an improved quality of life [40], and there were mixed results
across the three studies regarding ED transfers. Kobewka 2020 (Canada) [43] evaluated same-
day physician access (n = 5,617) compared to physician visits the next day or later (n = 15,007)
and resulted in lower hospitalizations and emergency department visits. Weatherall 2019
(Denmark) [44] evaluated assigning a dedicated primary care physician to a home (n = 339)
compared to no dedicated primary care physician (n = 26,446), which resulted in a reduction
in the probability a resident experienced a preventable hospitalization or a readmission.

Pain management. Kaasalainen 2016 (Canada) [45] evaluated a NP-led pain management
team (n = 139), which significantly improved resident pain and functional status compared to
no NP or pain management team (n = 98). Depression, agitation, clinical practice behaviours
and other outcomes also reported.

Palliative care. The implementation of the Improving Palliative Care Through Teamwork
(IMPACTT) intervention, which included a gero-palliative care nurse practitioner (n = 2,852),
was evaluated in two related studies in the USA [46, 47], and did not demonstrate a significant
impact on residents’ outcomes compared to no intervention. Several outcomes were evaluated,
including death in a hospital, depressive symptoms, perceived palliative care competency, staff
satisfaction, among others.

C. Models for direct patient care. Ten studies evaluated the addition of direct care pro-
viders (e.g., advance practice nurses, certified nursing assistants) for depression or overall care
(Section 2: Table C in S6 File).

Synopsis of direct patient care. Studies evaluating direct care contributing to reduced
depression, increased quality of care and self-efficacy perceptions and health lifestyle
behaviours. However, several studies in New Zealand evaluated the RACIP/ARCHUS/
ARCHIP intervention, and had mixed results related to transfers to ED, hospitalizations,
and length of stay.
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Overall care. Nine studies evaluated nursing focused interventions, including nurse assis-
tants, gerontology/geriatric nurse specialists (GNS), nurse-led telephone support service, and
advanced practice nurses. Most studies compared the intervention to usual care. Among those
that reported study size, the median number of participants in the intervention groups was
788 (range: 30 to 1425) and 855 in the comparison groups (range: 30 to 1934). Studies were
conducted in Australia, the Netherlands, New Zealand, Turkey, and the USA. Studies reported
an increase in quality of care [48, 49], staff skill [50], and self-efficacy perceptions and healthy
lifestyle behaviors in older adults [51]. There were mixed results in transfers to the ED [52, 53],
acute hospitalizations/ ED admissions [54-56], and hospital stay length [53, 54]. There was no
reduction in mortality [54].

Depression. Verkaik 2011 (The Netherlands) [57] evaluated the introduction of a nursing
guideline on depression, focused on CNAs (n = 62), which significantly reduced depression
severity, when compared to usual care (n = 35).

D. Allied health care teams. Thirty-seven studies evaluated the addition of allied health
care team members (e.g., physiotherapists, dental hygienists), with a focus in several areas
(Section 2: Table D in S6 File).

Synopsis of allied health care. Interventions evaluating the addition of pharmacists, mas-
sage therapist, physiotherapists, occupational therapist, dental hygienists, etc. comprised
the largest group of studies (n = 37). The intent or focus of these interventions also cov-
ered a wide range of conditions. Overall, the addition of pharmacists, oral health care
providers, and exercise programs were beneficial to LTCH residents. Other interven-
tions may have also been beneficial, but due to small sample sizes, firm conclusions
could not be made.

Activity involvement. Wenborn 2013 (UK) [58] evaluated an occupational therapy interven-
tion around the care home environment and an education program for the staff (n = 104)
compared to usual care (n = 106). Overall, there was no evidence to suggest improved QoL or
other health outcomes in residents with dementia.

Dementia care, including agitation. Three studies evaluated interventions for dementia care.
Two studies by Moyle 2014 (Australia) [59, 60] evaluated foot massage by trained massage
therapists (n = 26) compared to quiet presence (n = 29) in residents with moderate to severe
dementia. Agitation increased in both groups, mood was unchanged in both groups, and
blood pressure was significantly reduced in both groups. Rodriguez-Mansilla 2013 (Spain)

[61] evaluated ear acupuncture (n = 40) or massage therapy (n = 40) compared to no experi-
mental treatment (n = 40) and reported improvement in behaviour and sleep disturbances,
and increases in participation in eating and rehabilitation.

Depression. Travers 2017 (Australia) [62] evaluated the addition of a mental health therapist
to work individually with residents to identify and implement a tailored plan around pleasant
events (n = 10) compared to a facility volunteer walking and talking with each resident (one-
on-one) (n = 8). Although it increased the number of pleasant events residents participated in,
it did not significantly improve depression and QoL, which may be due to the small sample
size.

Exercise/mobility. Five studies (six publications) evaluated exercise programs, which
included aerobic exercise, resistance training, and balance exercises (median: n = 23, range: 20
to 113). Comparisons differed between studies, including chair-based activities (e.g., watching
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films, reading, conversation), a one-time health education talk, or usual care (median: n = 28,
range: 20 to 108). Studies were conducted in Australia, Malaysia, Norway, and Sweden. Over-
all, results were positive, reporting that physical exercise appears to manage or delay physical
decline [18], decreases fall rates [63], increases life satisfaction [64] and perceived positive
effects [65], improves balance and strength and reduces apathy and agitation [66, 67].

Foot care. Wylie 2017 (Scotland) [68] provided core podiatry support (i.e., routine nail and
callus maintenance), in addition to foot orthoses, footwear assessment and provision, and a
course of foot and ankle exercises (n = 23) compared to core podiatry only (n = 20). The
authors concluded that the intervention was feasible to conduct, but that the effectiveness
could not be determined, as it was a pilot study and included 43 residents. Several outcomes
were evaluated, including falls, mobility, and activities of daily living, among others.

Hearing care. Hopper 2016 (Canada) [69] evaluated hearing ability measured by an audiol-
ogist (n = 25) compared to hearing ability measured by LTC staff (n = 25). Health care staff
completing the assessments were able to recognize hearing loss.

Hip fracture rehabilitation. Beaupre 2020 (Canada) [70] evaluated outreach rehabilitation
by a physiotherapist after hospital discharge due to hip fracture (n = 46) compared to usual
post-fracture care (n = 31). The authors concluded that an outreach program resulted in a
modest, but sustained mobility benefit. Outcomes included quality-adjusted life years (EQ-
5D), outpatient visits, physician claim, and inpatient readmissions.

Nutrition. Three studies evaluated the addition of team members to provide additional
nutritional care (e.g., nutritional support, dietician) (median: n = 94, range: 9 to 125). Compar-
isons included nutrition coordinator education, and education outreach visit strategy, and
usual care (median: n = 78, range: 22 to 249). Studies were conducted in Denmark, Sweden,
and Taiwan. Results were mixed, with two studies suggesting the use of nutrition support
could be beneficial [71, 72] and one study reporting no difference in nutrition status or physi-
cal function in the residents [73].

Optimal/appropriate medication use. Seven studies evaluated medication review and/or the
addition of a pharmacist to LTCH. Interventions included an in-depth medication review by
pharmacy students (n = 22) [74], review of residents’ medications by a clinical pharmacist
(n =90) [75], pharmacist visit once per week (n = 32) [76], the implementation of a residential
pharmacist position (n = 74) [77], a part-time pharmacist employed (n = 58) [78], the Fleet-
wood Northern Ireland model of pharmaceutical care which included a monthly visit by a
pharmacist (n = 173) [79], and the addition of a clinical pharmacist applied simplification
guide (n = 99) [80]. Comparisons were typically usual or standard care (median: n = 43, range:
23 to 897). Studies were conducted in Australia, Canada, Japan, and Northern Ireland. These
studies support the addition of a pharmacist or pharmacist medication review, as it can reduce
the number of unnecessary and potential harmful medications taken by residents [74-79] and
improve medication administration practices [78, 80]. Several other outcomes were evaluated,
including falls, sleep status, adverse events/reactions, ED presentation rates, quality of life, hos-
pitalizations, and mortality.

Oral health. Eleven studies evaluated the addition of a dental nurse, dental hygienist, den-
tist, or oral health therapists to provide examinations, brushing, cleaning and denture care to
residents, in addition to in-house training/education for staff (median: n = 31, range: 17 to
144). Studies were conducted in Australia, Germany, Japan, Sweden, and the USA. Compari-
son groups were largely usual care or no additional intervention (median: n = 25, range: 17 to
141). Overall, the addition of professional care improved oral health/hygiene and reduced car-
ies [81-90], although some studies did not find meaningful differences for clinical or microbi-
ological outcomes [91].
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Overall care: Stroke-related disabilities. Sackley 2016 (UK) [92] evaluated an occupation
therapist (OT) intervention for residents with a history of stroke or transient ischaemic attack
(n = 568) compared to usual care (n = 474). Overall, there was no evidence to suggest benefit
from the intervention. Outcomes included the European Quality of Life-5 Dimensions, activi-
ties of daily living, functional mobility, mood, and adverse events.

Vision care. Man 2020 (Australia) [93] evaluated an ocular care model from a trained
optometrist (n = 95) compared to usual care (n = 83) among visually impaired residents. The
model was effective in improving clinical visual outcomes, subjective quality vision, and emo-
tional well-being of residents. Mobility, number of falls, and number of injurious falls also
evaluated.

E. Models for preventing acute care hospital admission or readmission. Although 30
studies aimed to prevent or reduce acute care hospital admissions or readmissions, 29 have
been categorized in A, B, C, or D (n = 14) or are presented below in models for multidisciplin-
ary healthcare service (n = 15) (Section 2: Table E in S6 File).

Overall care. Kane 2017 (USA) [94] evaluated the Interventions to Reduce Acute Care
Transfers (INTERACT) to identify and evaluate acute changes in NH resident condition
(n =9,050) compared to a combination of patients receiving usual care with no contact and
those receiving additional attention (n = 14,428). The intervention had no effect on hospitali-
zation or ED visit rates.

F. Models of care focused on specific conditions/interventions. Three studies were
interventions best represented by models of care focused on specific conditions, specifically,
dementia care (Section 2: Table F in S6 File).

Synopsis of models of care focused on specific conditions/ interventions. All studies were
related to participants with dementia care. Overall, the interventions were beneficial to
staff, reducing aggressive behaviours and increasing self-image. However, there were
mixed results in QoL of residents.

Dementia care, including agitation. Three interventions were evaluated including a demen-
tia outreach service (DEMOS) [95] (n = NR), a movement-oriented restorative care (MRC)
intervention [96] (n = 37), and a face-to-face didactic education intervention for staff (n = 51)
and family members (n = 37) of residents with dementia [97]. Studies were conducted in Aus-
tralia and the Netherlands. Overall, interventions were effective in improving staff awareness
on various symptoms of dementia, positive attitudes of staff, and reducing aggressive and diffi-
cult behaviours [95, 97]. There was also an increase in self-image [96]. However, there were
mixed results related to improvements in QoL of residents [96, 97].

A. and B. Multidisciplinary healthcare service delivery. Three studies evaluated com-
bined care from specialty primary care and a primary care provider (Section 3: Table A&B in
S6 File).

Synopsis of multidisciplinary healthcare service delivery: specialist and primary care. The
addition of a geriatrician and nurse practitioner reduced hospital readmission, and palli-
ative care consults reduced end-of-life acute care.

Overall care. Cordato 2018 (Australia) [98] evaluated the addition of a geriatrician and nurse
practitioner (n = 22) compared to usual post-discharge care (n = 21). The implementation of
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this intervention resulted in a cost-effective reduction in hospital readmissions and utilization
of other medical services.

Palliative care. Two studies in the USA evaluated providing palliative care consults before
death (n = 477 and 203) compared to the residents who did not received palliative care con-
sults (n = 1,174 and 429), which resulted in reduced end-of-life acute care [99, 100].

A. and C. Multidisciplinary healthcare service delivery. Three studies evaluated the
addition of specialty physician care and direct resident care (Section 3: Table A&C in S6 File).

Synopsis of multidisciplinary healthcare service delivery: specialist and direct patient care.

A complex guideline-based intervention reduced agitation and disruption behaviour in
residents with dementia. The Residential Care Intervention Program in the Elderly
(RECIPE) program did not reduce readmissions, however the post-RECIPE study
reduced acute hospital utilization rates.

Overall care. Two studies in Australia evaluated the RECIPE program, which introduced
geriatricians and aged care nurse specialists to the home. The RECIPE program (n = 57) in
the initial study by Harvey 2014 [101] did not reduce readmissions compared to usual care
(n =59), however the post-RECIPE study by Hutchinson 2015 [102] reported that post-REC-
IPE enrollment (n = 1327) may have had a significant impact on reducing acute hospital utili-
zation rates compared to pre-RECIPE enrollment (2 years prior to enrollment).

Dementia care, including agitation. Rapp 2013 (Germany) [103] introduced a complex
guideline-based intervention, which included the training of nursing home staff, the imple-
mentation of structured clinical assessments, the implementation of non-pharmacological
interventions, and the optimization of pharmacological interventions (n = 163) and compared
it to treatment as usual (n = 141). The authors reported a reduction in agitation and disruption
behaviour in residents with dementia. Other outcomes reported are around medication pre-
scriptions (e.g., neuroleptics, antidepressants).

A. and D. Multidisciplinary healthcare service delivery. Six studies evaluated the addi-
tion of specialty physician care in combination with an allied health member (Section 3:

Table A&D in S6 File).

Synopsis of multidisciplinary healthcare service delivery: specialist and allied health care
provider. The addition of a specialist and applied health care provider showed improve-
ment for all conditions, with varying degrees of success, as reported in the main conclu-
sions of the study authors.

Overall care. De Luca 2016 (Ttaly) [104] evaluated the monitoring of vital signs and weekly
tele-consultation with either a neurologist or a psychologist (n = 32) compared to standard
care (n = 27). The authors concluded that telemedicine can be considered an important tool in
improving health and QoL, and reducing hospitalizations.

Depression. McSweeney 2012 (Australia) [105] evaluated a specialist mental health consulta-
tion for residents with depression (n = 21) compared to no advice regarding the management
of depression (n = 23), and reported improving outcomes for depressed residents.

Hip fracture rehabilitation. Two studies in Australia [106, 107] (intervention given to the
same residents in both studies) reported on a geriatric rehabilitation program for residents
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who were recovering from hip fracture surgery (n = 121) compared to usual care (n = 119).
The intervention showed improved mobility, nutritional status and survival.

Optimal/appropriate medication use. Two studies combined a specialist physician and a
pharmacist to evaluate medication use. Doernberg 2015 (USA) [108] reported that the inter-
vention (n = 104) had a decrease in antibiotic utilization when compared to the pre-interven-
tion phase (n = 292). Verrue 2012 (Belgium) [109] reported that the intervention (n = 69)
modestly improved the appropriateness of prescribing compared to usual care (n = 79). How-
ever, both studies reported that the intervention was not used to its full potential.

Overall care. De Luca 2016 (Italy) [104] evaluated the use of an electronic box in combina-
tion with weekly tele-consultation with either a neurologist or a psychologist (n = 32) com-
pared to standard care (n = 27). The authors concluded that telemedicine can be considered
an important tool in improving health and QoL, and reducing hospitalizations.

A. and C. and D. Multidisciplinary healthcare service delivery. One study evaluated a
multidisciplinary team which included members from several care provider groups (Section 3:
Table A&C&D in S6 File).

Overall care. Wu 2010 (Taiwan) [110] introduced an interdisciplinary team, composed of a
geriatrician, nurses, physical therapists, dieticians and social workers, to actively participate in
the daily care of severely disabled residents (n = 42) compared to usual nursing/ personal care
with some professional care (n = 32). The authors reported that the clinical effectiveness of this
team was minimal.

B. and C. Multidisciplinary healthcare service delivery. Nine studies evaluated the com-
bination of primary care and direct resident care (Section 3: Table B&C in S6 File).

Synopsis of multidisciplinary healthcare service delivery: primary care and direct patient
care. Interventions for overall care were beneficial in reducing admissions to emergency
or hospital, and length of stay, but not mortality. Needs Rounds were also beneficial for
reducing admissions, length of stay, and quality of death and dying.

Overall care. Six studies evaluated a variety of combinations of primary care and direct
patient care support. Interventions varied, including off-hour physician coverage by a telemed-
icine service staffed by a medical secretary, RN, NP and physician [111], a clinical manager
appointed to support the primary care physician [112], increased collaborative working and
establishment of partnerships between health and care providers [113, 114], and a follow-up
visit from a geriatric team after discharge [115, 116]. Comparators also varied, including
usual care, and external primary care physicians. Three studies provided study size (median:

n = 568, range: 318 to 648 participants). Studies were conducted in Australia, Denmark, the
UK, and the USA. Briefly, intervention groups were mostly beneficial: telemedicine and in-
house primary care physicians reduced admission to hospitals, the vanguard model reduced
secondary use resource utilization/ emergency admissions, a follow-up visit from a geriatric
team (i.e., doctor and nurse) after discharge from the hospital reduced readmissions and
length of stay [115], but did not impact mortality [116].

Palliative care. Three studies in Australia evaluated ‘Needs Rounds’ run by specialist pallia-
tive care staff (NPs and clinical nurse consultant) to improve communication and relation-
ships between specialist palliative care and the residential facility compared to usual care or
care prior to the intervention starting. The intervention reduced admissions to acute care facil-
ities [117, 118], length of stay [118], and improved the quality of death and dying [119].

C. and D. Multidisciplinary healthcare service delivery. One study evaluated the addi-
tion of a team comprised of a nurse and a psychologist (Section 3: Table C&D in S6 File).
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Optimal/appropriate medication use. Azermai 2017 (Belgium) [120] evaluated transition to
a person-centered support approach (n = 118) compared to no transition towards person-cen-
tred care (n = 275). The intervention was successful in reducing in-house psychotropic drug
use. Several other drug types were reported, including drugs for the nervous system, cardiovas-
cular, blood, respiratory, etc.

Discussion

As an extension to the RSC policy briefing on COVID-19 and the future of LTC in Canada
[12], we conducted a rapid scoping review to identify studies that evaluated care provider
models or services in LTC homes. The identification and mapping of these studies will con-
tribute to the knowledge-base on how healthcare for residents in LTCH may be improved.
This rapid scoping review identified 366 studies published since 2010. Using guidance from
EPOC [29], two main categories were used to map these included studies; healthcare services
delivery and implementation strategies. A preliminary mapping framework, which included
eight subcategories, was created and studies were placed into one or more categories. Although
some studies were easily mapped to one category (e.g., adding a geriatrician to the nursing
home), many interventions were complex and included more than one healthcare provider.
Due to the wide variety of interventions evaluated, our approach was to further classify these
studies based on the condition or focus of the intervention. Overall, different models of direct
care for LTCH residents showed mixed results on systems-level outcomes and little evidence
on resident-level outcomes; this area should be targeted for a future systematic review and
additional primary research. Access to direct primary care by primary care physicians and/or
NPs appeared effective across studies and this is also an area that should be targeted for a
future systematic review. Similarly, access to specialist physicians including geriatricians
appeared helpful across different outcomes and interventions models.

Care aides/PSWs perform approximately 90% of the direct resident care [12], however, few
studies evaluated interventions that included or specifically targeted these workers. COVID-19
has highlighted their vulnerability and how essential this care provider group is for LTCH resi-
dents [12]. Therefore, its paramount that future research include this important group of care
providers.

The main objective of this rapid scoping review was to identify and map the existing
research in this area. However, this mapping exercise has highlighted several gaps in the
literature, as several healthcare areas and interventions covering specific conditions are not
well represented in the literature. For example, vision care, hearing care, foot care activity
involvement, overall care specific to stroke-related disabilities, and pain management were
only covered by one article each. Each of these areas are important for overall quality of life of
any individual, and should be further evaluated by researchers who conduct primary research
studies. Future research priorities and questions should be based on the gaps identified in this
review and guided by the residents’ needs, as well as those of their essential care partners. This
approach should reflect the diversity of the population to ensure strategies will be contextual-
ized to relevant needs including gender, race, and language amongst other factors.

Although outside of the scope of this review, it is important to consider that the standard
healthcare team that is employed in LTCHs in different countries may differ. Additionally,
there may also be differences between for-profit and not-for-profit LTCHs within a country.
For this reason, the country of conduct and profit status of the LTCHs included in the studies
were extracted. This may provide the reader with additional information to contextualize the
information and determine its generalizability. A systematic review may conduct a subgroup
analysis on these two variables (i.e., country of conduct, profit status).
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Methodologically, the standard reporting across primary studies in this realm requires
improvement. For example, in this rapid scoping review, studies were excluded when it was
not clear who was involved in the intervention (i.e., if it was a healthcare provider). Among the
healthcare service delivery studies, 57.8% (54/92) did not report the profit status of the LTCH.
Although this area has not been fully explored, there could be important differences in out-
comes based on this criterion alone. This is an area of interest, particularly in the Canadian
context, where the balance between for profit vs. non-profit LTCHs is shifting across many
Canadian provinces, which has resulted in an increase in the number of chain LTCHs and in
the number of beds per home [121]. In Ontario 58% of LTCH are privately owned, 24% are
non-profit and 16% are publicly owned [122]. In the current COVID-19 pandemic, deaths
from COVID-19 in Ontario were higher in for profit homes compared to non-profit and pub-
licly owned homes, 82.5% vs 17.5%, respectively [123].

There is a wide variety of outcomes reported in these studies, which are largely dependent
on the intervention that was delivered and its focus/objective. The number and similarity of
outcomes would impact meta-analyses in a systematic review and how the rating of the cer-
tainty of the evidence [e.g., Grading of Recommendations Assessment, Development and
Evaluation (GRADE)] would be performed. A search of the Core Outcome Measures in Effec-
tiveness Trials (COMET) (https://www.comet-initiative.org/) was performed to determine if
there are any existing core sets in this area, and resulted in no relevant research. However, the
Worldwide Elements to Harmonize Research in LTC Living Environments (WE-THRIVE)
initiative has developed a consortium of researchers across 21 countries to identify measure-
ment domains that are internationally relevant and to provide a set of data elements to mea-
sure concepts that can be used across studies for data sharing and comparisons [124, 125].

Limitations of the rapid scoping review

One broad search was developed to capture the wide range of models of care, and therefore
may have missed capturing studies if a more specialized search had been done across key con-
ditions or key provider groups. As this was a rapid scoping review, we employed several abbre-
viations or omission of the methods, for feasibility, which may have missed some relevant
studies. For example, in the study identification stage of the review, we included only studies
published since 2010 and did not do any supplemental searching (e.g., no grey literature
searching, no scanning of the bibliographies of the included studies).

We did not include population-based cohort studies that lacked a comparator group and
therefore, we may have missed studies which may have provided further contextual informa-
tion related to the provision of care within a LTCH. For example, we know of one study that
addressed whether residents retained their family physician after LTC entry [126]. This study
did involve a comparator group, it did highlight that few residents retained their family physi-
cian post-admission to LTC and therefore is a potential breakdown point in terms of continu-
ity of care.

Several studies (n = 56) were mapped to implementation interventions (category G and H)
as it was unclear who delivered the intervention. These studies would require additional infor-
mation from the study author to confirm if the provider team member(s) were a newly
accessed service for the LTCH (and therefore would be categorized as healthcare services deliv-
ery) or were part of an existing team of care providers. As some countries (e.g., The Nether-
lands) or jurisdictions may include primary care physician and allied healthcare members as
part of their standard care team or provide access to such services as part of the broader health-
care system, no assumptions were made. Additionally, several studies were excluded as it was
not clear who delivered the interventions. In some cases, authors simply stated the researcher
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staff or principal investigator were involved, but we were unable to confirm their credentials
or training. In a systematic review, authors of these studies would typically be contacted for
additional information, but due to the rapid nature of this scoping review, these studies were
excluded.

A total of 366 studies were included in the larger report, and we aimed to be as consistent as
possible, but there is a chance that some studies that may have involved different types of inter-
vention focus (e.g., dementia care) or several health care providers may not have been consis-
tently categorized. We felt it was important to classify these studies to provide a framework to
potentially identify future research priorities. However, in an effort to minimize inconsistency,
two reviewers mapped all studies together through discussions.

Conclusions

A wide variety of healthcare service delivery and implementation strategy interventions have
been evaluated in the published literature in the last decade. Some areas are well represented in
the current research, including dementia care, oral care, exercise/mobility, overall resident
care, and optimal/appropriate medication use. These areas may present opportunities for addi-
tional formal systematic reviews and syntheses. However, other areas of provider care are not
well researched (e.g., hearing care, vision care, foot care) yet may have the potential to improve
a LTCH resident’s overall quality of life (e.g., promote balance and to prevent falls, subsequent
acute care hospitalizations, and the downstream effects of hospitalizations).

Supporting information

S1 File. This is the completed PRISMA-ScR checklist.
(DOCX)

S2 File. This is the complete description of the methods.
(DOCX)

S3 File. This is the PRESS Guideline 2015—Search submission & peer review assessment.
(DOCX)

S4 File. This is the final search strategy.
(DOCX)

S5 File. This is the data collection forms. This includes the extraction forms details for the
mapping and charting extractions.
(DOCX)

S6 File. This is the included studies mapping and details.
(DOCX)

Acknowledgments

The SPOR Evidence Alliance is supported by the Canadian Institutes of Health Research
(CIHR) under Canada’s Strategy for Patient-Oriented Research (SPOR) Initiative.

Author Contributions
Conceptualization: Candyce Hamel, Chantelle Garritty, Sharon Straus, Brian Hutton.

Data curation: Becky Skidmore.

PLOS ONE | https://doi.org/10.1371/journal.pone.0254527  July 16, 2021 18/26


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0254527.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0254527.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0254527.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0254527.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0254527.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0254527.s006
http://www.cihr-irsc.gc.ca/e/193.html
http://www.cihr-irsc.gc.ca/e/41204.html
https://doi.org/10.1371/journal.pone.0254527

PLOS ONE

Models of provider care in long-term care: A rapid scoping review

Formal analysis: Candyce Hamel, Chantelle Garritty.
Funding acquisition: Brian Hutton.

Investigation: Candyce Hamel, Chantelle Garritty, Mona Hersi, Claire Butler, Leila Esmaeili-
saraji, Danielle Rice.

Methodology: Candyce Hamel, Chantelle Garritty.

Project administration: Candyce Hamel, Chantelle Garritty.

Supervision: Candyce Hamel, Chantelle Garritty, Sharon Straus, Brian Hutton.
Validation: Candyce Hamel, Chantelle Garritty, Mona Hersi.

Visualization: Candyce Hamel, Chantelle Garritty.

Writing - original draft: Candyce Hamel, Chantelle Garritty.

Writing - review & editing: Candyce Hamel, Chantelle Garritty, Mona Hersi, Claire Butler,
Leila Esmaeilisaraji, Danielle Rice, Sharon Straus, Becky Skidmore, Brian Hutton.

References

1. Population ages 65 and above (% of population). The World Bank 2021. https://data.worldbank.org/
indicator/SP.POP.65UP.TO.ZS?end2019&start=2008 (accessed February 12, 2021).

2.  World Population Prospects 2019: Data Query. United Nations: Department of Economic and Social
Affairs Population Dynamics n.d. https://population.un.org/wpp/DataQuery/ (accessed February 12,
2021).

3. United Nations, Department of Economic and Social Affairs, Population Division. World Population
Ageing 2019. New York: United Nations; 2020.

4. Global Health and Ageing. World Health Organization; 2011.

5. Employment and Social Development. Government of Canada—Action for Seniors report 2016.
https://www.canada.ca/en/employment-social-development/programs/seniors-action-report.html
(accessed August 21, 2020).

6. Health Canada. Long-term facilities-based care 2004. https://www.canada.ca/en/health-canada/
services/home-continuing-care/long-term-facilities-based-care.html (accessed August 21, 2020).

7. Bell D, Comas-Herrera A, Henderson D, Jones S, Lemmon E, Moro M, et al. COVID-19 mortality and
long-term care: a UK comparison. International Long Term Care Policy Network; 2020.

8. Harris-Kojetin L, Sengupta M, Lendon J, Rome V, Valverde R, Caffrey C. Long-term Care Providers
and Services Users in the United States, 2015-2016. Hyattsville, Maryland, USA: US Department
of Health and Human Services; 2019. https://doi.org/10.3928/19404921-20181212-03 PMID:
30653649

Canadian Institute of Health Information (CIHI). Health Spending—Nursing Homes. 2014.

10. McGregor MJ, Tate RB, Ronald LA, McGrail KM, Cox MB, Berta W, et al. Trends in long-term care
staffing by facility ownership in British Columbia, 1996 to 2006. Health Rep 2010; 21:27-33. PMID:
21269009

11. Seblega BK, Zhang NJ, Unruh LY, Breen G-M, Paek null Seung Chun, Wan TTH. Changes in nursing
home staffing levels, 1997 to 2007. Med Care Res Rev 2010; 67:232—46. https://doi.org/10.1177/
1077558709342253 PMID: 19671917

12. Estabrooks C, Silvius J, Wolfson M., Armstrong P, Straus S, Flood C, et al. A Policy Briefing by the
Working Group on Long-Term Care. Royal Society of Canada; 2020.

13. Alberta Moves to Regular Health Care Aides; CLPNA to be Regulator. College of Licensed Practical
Nurses of Alberta 2020. https://www.clpna.com/2020/11/alberta-moves-to-regulate-health-care-
aides-clpna-to-be-regulator/ (accessed February 11, 2021).

14. Canadian Institute for Health Information. Pandemic Experience in the Long-Term Care Sector: How
Does Canada Compare With Other Countries? Ottawa, ON, Canada: CIHI; 2020.

15. Gongalves JR, Ramalhinho I, Sleath BL, Lopes MJ, Cavaco AM. Probing pharmacists’ interventions in
Long-Term Care: a systematic review. Eur Geriatr Med 2021. https://doi.org/10.1007/s41999-021-
00469-5 PMID: 33743169

PLOS ONE | https://doi.org/10.1371/journal.pone.0254527  July 16, 2021 19/26


https://data.worldbank.org/indicator/SP.POP.65UP.TO.ZS?end2019&amp;start=2008
https://data.worldbank.org/indicator/SP.POP.65UP.TO.ZS?end2019&amp;start=2008
https://population.un.org/wpp/DataQuery/
https://www.canada.ca/en/employment-social-development/programs/seniors-action-report.html
https://www.canada.ca/en/health-canada/services/home-continuing-care/long-term-facilities-based-care.html
https://www.canada.ca/en/health-canada/services/home-continuing-care/long-term-facilities-based-care.html
https://doi.org/10.3928/19404921-20181212-03
http://www.ncbi.nlm.nih.gov/pubmed/30653649
http://www.ncbi.nlm.nih.gov/pubmed/21269009
https://doi.org/10.1177/1077558709342253
https://doi.org/10.1177/1077558709342253
http://www.ncbi.nlm.nih.gov/pubmed/19671917
https://www.clpna.com/2020/11/alberta-moves-to-regulate-health-care-aides-clpna-to-be-regulator/
https://www.clpna.com/2020/11/alberta-moves-to-regulate-health-care-aides-clpna-to-be-regulator/
https://doi.org/10.1007/s41999-021-00469-5
https://doi.org/10.1007/s41999-021-00469-5
http://www.ncbi.nlm.nih.gov/pubmed/33743169
https://doi.org/10.1371/journal.pone.0254527

PLOS ONE

Models of provider care in long-term care: A rapid scoping review

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Barker RO, Craig D, Spiers G, Kunonga P, Hanratty B. Who Should Deliver Primary Care in Long-term
Care Facilities to Optimize Resident Outcomes? A Systematic Review. J Am Med Dir Assoc 2018;
19:1069-79. https://doi.org/10.1016/j.jamda.2018.07.006 PMID: 30173957

Mileski M, Pannu U, Payne B, Sterling E, McClay R. The Impact of Nurse Practitioners on Hospitaliza-
tions and Discharges from Long-term Nursing Facilities: A Systematic Review. Healthcare (Basel)
2020; 8. https://doi.org/10.3390/healthcare8020114 PMID: 32354015

Brett L, Stapley P, Meedya S, Traynor V. Effect of physical exercise on physical performance and

fall incidents of individuals living with dementia in nursing homes: a randomized controlled trial.
Physiotherapy Theory & Practice 2019:1-14. https://doi.org/10.1080/09593985.2019.1594470 PMID:
30912690

Yorozuya K, Kubo Y, Tomiyama N, Yamane S, Hanaoka H. A Systematic Review of Multimodal Non-
Pharmacological Interventions for Cognitive Function in Older People with Dementia in Nursing
Homes. Dement Geriatr Cogn Disord 2019; 48:1—16. https://doi.org/10.1159/000503445 PMID:
31634894

Brown Wilson C, Arendt L, Nguyen M, Scott TL, Neville CC, Pachana NA. Nonpharmacological Inter-
ventions for Anxiety and Dementia in Nursing Homes: A Systematic Review. Gerontologist 2019; 59:
e731-42. https://doi.org/10.1093/geront/gnz020 PMID: 31054222

Peters, MDJ, Godfrey, C, Mclnerney, P, Munn, Z, Tricco, A, Khalil, H. Chapter 11: Scoping Reviews.
In: Aromataris E, Munn Z (Editors). JBI Manual for Evidence Synthesis. The Joanna Briggs Institute;
2020.

Tricco AC, Lillie E, Zarin W, O’Brien K, Colquhoun H, Kastner M, et al. A scoping review on the conduct
and reporting of scoping reviews. BMC Med Res Methodol 2016; 16:15. https://doi.org/10.1186/
$12874-016-0116-4 PMID: 26857112

Hamel C, Michaud A, Thuku M, Skidmore B, Stevens A, Nussbaumer-Streit B, et al. Defining Rapid
Reviews: a systematic scoping review and thematic analysis of definitions and defining characteristics
of rapid reviews. J Clin Epidemiol 2021; 129:74-85. https://doi.org/10.1016/j.jclinepi.202.09.041
PMID: 33038541

Ganann R, Ciliska D, Thomas H. Expediting systematic reviews: methods and implications of rapid
reviews. Implement Sci 2010; 5:56. https://doi.org/10.1186/1748-5908-5-56 PMID: 20642853

Tricco A, Langlois E, Straus S. Rapid reviews to strengthen health policy and systems: a practical
guide. ( Geneva: World Health Organization) 2017.

Tricco AC, Lillie E, Zarin W, O’'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping
Reviews (PRISMA-ScR): Checklist and Explanation. Ann Intern Med 2018. https://doi.org/10.7326/
M18-0850 PMID: 30178033

Nurse Practitioners. College of Nurses of Ontario 2020. https://www.cno.org/en/learn-about-
standards-guidelines/educational-tools/nurse-practitioners/ (accessed October 13, 2020).

What is a Physician Assistant? Canadian PA 2020. https://canadianpa.ca/whatisapa/ (accessed Octo-
ber 13, 2020).

Effective Practice and Organisation of Care (EPOC). The EPOC taxonomy of health systems interven-
tions. EPOC Resources for review authors 2016.

D’Arcy LP, Stearns SC, Domino ME, Hanson LC, Weinberger M. Is geriatric care associated with less
emergency department use? Journal of the American Geriatrics Society 2013; 61:4—11. https://doi.
org/10.1111/jgs.12039 PMID: 23252966

Gloth FM 3rd G. A comparative effectiveness trial between a post-acute care hospitalist model and a
community-based physician model of nursing home care. Journal of the American Medical Directors
Association 2011; 12:384-6. https://doi.org/10.1016/j.jamda.2010.11.010 PMID: 21450218

Rolland Y, Tavassoli N, De Souto Barreto P, Perrin A, Laffon De Mazieres C, Rapp T, et al. Systematic
Dementia Screening by Multidisciplinary Team Meetings in Nursing Homes for Reducing Emergency
Department Transfers: the IDEM Cluster Randomized Clinical Trial. JAMA Network Open 2020.
https://doi.org/10.1001/jamanetworkopen.2020.0049 PMID: 32101308

Snider KT, Snider EJ, Johnson JC, Hagan C, Schoenwald C. Preventative osteopathic manipulative
treatment and the elderly nursing home resident: a pilot study. Journal of the American Osteopathic
Association 2012; 112:489-501. PMID: 22904246

Cool C, Cestac P, McCambridge C, Rouch L, e Souto Barreto P, Rolland Y, et al. Reducing potentially
inappropriate drug prescribing in nursing home residents: effectiveness of a geriatric intervention. Brit-
ish Journal of Clinical Pharmacology 2018; 84:1598—-610. https://doi.org/10.1111/bcp.13598 PMID:
29607568

de Souto Barreto P, Lapeyre-Mestre M, Cestac P, Vellas B, Rolland Y. Effects of a geriatric interven-
tion aiming to improve quality care in nursing homes on benzodiazepine use and discontinuation.

PLOS ONE | https://doi.org/10.1371/journal.pone.0254527  July 16, 2021 20/26


https://doi.org/10.1016/j.jamda.2018.07.006
http://www.ncbi.nlm.nih.gov/pubmed/30173957
https://doi.org/10.3390/healthcare8020114
http://www.ncbi.nlm.nih.gov/pubmed/32354015
https://doi.org/10.1080/09593985.2019.1594470
http://www.ncbi.nlm.nih.gov/pubmed/30912690
https://doi.org/10.1159/000503445
http://www.ncbi.nlm.nih.gov/pubmed/31634894
https://doi.org/10.1093/geront/gnz020
http://www.ncbi.nlm.nih.gov/pubmed/31054222
https://doi.org/10.1186/s12874-016-0116-4
https://doi.org/10.1186/s12874-016-0116-4
http://www.ncbi.nlm.nih.gov/pubmed/26857112
https://doi.org/10.1016/j.jclinepi.202.09.041
http://www.ncbi.nlm.nih.gov/pubmed/33038541
https://doi.org/10.1186/1748-5908-5-56
http://www.ncbi.nlm.nih.gov/pubmed/20642853
https://doi.org/10.7326/M18-0850
https://doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/pubmed/30178033
https://www.cno.org/en/learn-about-standards-guidelines/educational-tools/nurse-practitioners/
https://www.cno.org/en/learn-about-standards-guidelines/educational-tools/nurse-practitioners/
https://canadianpa.ca/whatisapa/
https://doi.org/10.1111/jgs.12039
https://doi.org/10.1111/jgs.12039
http://www.ncbi.nlm.nih.gov/pubmed/23252966
https://doi.org/10.1016/j.jamda.2010.11.010
http://www.ncbi.nlm.nih.gov/pubmed/21450218
https://doi.org/10.1001/jamanetworkopen.2020.0049
http://www.ncbi.nlm.nih.gov/pubmed/32101308
http://www.ncbi.nlm.nih.gov/pubmed/22904246
https://doi.org/10.1111/bcp.13598
http://www.ncbi.nlm.nih.gov/pubmed/29607568
https://doi.org/10.1371/journal.pone.0254527

PLOS ONE

Models of provider care in long-term care: A rapid scoping review

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

British Journal of Clinical Pharmacology 2016; 81:759-67. https://doi.org/10.1111/bcp.12847 PMID:
26613560

El Haddad K, e Souto Barreto P, e Mazieres CL, Rolland Y. Effect of a geriatric intervention aiming to
improve polypharmacy in nursing homes. European Geriatric Medicine 2020. https://doi.org/10.1007/
s$41999-019-00279-w PMID: 32462509

Guion V, De Souto Barreto P, Sourdet S, Rolland Y. Effect of an Educational and Organizational Inter-
vention on Pain in Nursing Home Residents: A Nonrandomized Controlled Trial. Journal of the Ameri-

can Medical Directors Association 2018; 19:1118-1123.e1112. https://doi.org/10.1016/j.jamda.2018.

09.031 PMID: 30471802

Laffon de Mazieres C, Lapeyre-Mestre M, Vellas B, e Souto Barreto P, Rolland Y. Impact of a geriatric
intervention conducted in nursing homes on inappropriate prescriptions of antipsychotics. European
Geriatric Medicine 2019; 10:285-93. https://doi.org/10.1007/s41999-018-00155-z.

Rolland Y, Mathieu C, Piau C, Cayla F, Bouget C, Vellas B, et al. Improving the Quality of Care of
Long-Stay Nursing Home Residents in France. Journal of the American Geriatrics Society 2016:193—
9. https://doi.org/10.1111/jgs.13874 PMID: 26782872

Arendts G, Deans P, O’'Brien K, Etherton-Beer C, Howard K, Lewin G, et al. A clinical trial of nurse
practitioner care in residential aged care facilities. Archives of Gerontology & Geriatrics 2018; 77:129—
32. https://doi.org/10.1016/j.archger.2018.05.001 PMID: 29753297

Craswell A, Wallis M, Coates K, Marsden E, Taylor A, Broadbent M, et al. Enhanced primary care pro-
vided by a nurse practitioner candidate to aged care facility residents: A mixed methods study. Colle-
gian 2020; 27:281-7. https://doi.org/10.1016/j.colegn.2019.08.009.

Lacny S, Zarrabi M, Martin-Misener R, Donald F, Sketris |, Murphy AL, et al. Cost-effectiveness of a
nurse practitioner-family physician model of care in a nursing home: controlled before and after study.
Journal of Advanced Nursing 2016; 72:2138-52. https://doi.org/10.1111/jan.12989 PMID: 27119440

Kobewka DM, Kunkel E, Hsu A, Talarico R, Tanuseputro P. Physician Availability in Long-Term

Care and Resident Hospital Transfer: A Retrospective Cohort Study. Journal of the American Medical
Directors Association 2020; 21:469-475.e1. hitps://doi.org/10.1016/j.jamda.2019.06.004 PMID:
31395493

Weatherall CD, Hansen AT, Nicholson S. The effect of assigning dedicated general practitioners to
nursing homes. Health Services Research 2019; 54:547-54. https://doi.org/10.1111/1475-6773.
13112 PMID: 30653660

Kaasalainen S, Wickson-Giriffiths A, Akhtar-Danesh N, Brazil K, Donald F, Martin-Misener R, et al. The
effectiveness of a nurse practitioner-led pain management team in long-term care: A mixed methods
study. International Journal of Nursing Studies 2016; 62:156—67. https://doi.org/10.1016/j.ijnurstu.
2016.07.022 PMID: 27490328

Temkin-Greener H, Ladwig S, Ye Z, Norton SA, Mukamel DB. Improving palliative care through team-
work (IMPACTT) in nursing homes: Study design and baseline findings. Contemporary Clinical Trials
2017; 56:1-8. https://doi.org/10.1016/j.cct.2017.01.011 PMID: 28315478

Temkin-Greener H, Mukamel DB, Ladd H, Ladwig S, Caprio TV, Norton SA, et al. Impact of Nursing
Home Palliative Care Teams on End-of-Life Outcomes: A Randomized Controlled Trial. Medical Care
2018; 56:11-8. https://doi.org/10.1097/MLR.0000000000000835 PMID: 29068904

Boorsma M, Frijters DH, Knol DL, Ribbe ME, Nijpels G, van Hout HP. Effects of multidisciplinary inte-
grated care on quality of care in residential care facilities for elderly people: a cluster randomized trial.
CMAJ Canadian Medical Association Journal 2011; 183:E724—732. https://doi.org/10.1503/cmaj.
101498 PMID: 21708967

Rantz MJ, Popejoy L, Vogelsmeier A, Galambos C, Alexander G, Flesner M, et al. Impact of Advanced
Practice Registered Nurses on Quality Measures: The Missouri Quality Initiative Experience. Journal
of the American Medical Directors Association 2018; 19:541-50. https://doi.org/10.1016/j.jamda.2017.
10.014 PMID: 29208447

Boyd M, Armstrong D, Parker J, Pilcher C, Zhou L, McKenzie-Green B, et al. Do gerontology nurse
specialists make a difference in hospitalization of long-term care residents? Results of a randomized
comparison trial. Journal of the American Geriatrics Society 2014; 62:1962—7. https://doi.org/10.1111/
jgs.13022 PMID: 25283552

Kulakci H, Emiroglu ON. Impact of nursing care services on self-efficacy perceptions and healthy life-
style behaviors of nursing home residents. Research in Gerontological Nursing 2013; 6:242-52.
https://doi.org/10.3928/19404921-20130729-01 PMID: 23938158

Conway J, Higgins I, Hullick C, Hewitt J, Dilworth S. Nurse-led ED support for residential aged care
facility staff: an evaluation study. International Emergency Nursing 2015; 23:190-6. https://doi.org/10.
1016/j.ienj.2014.11.005 PMID: 25543200

PLOS ONE | https://doi.org/10.1371/journal.pone.0254527  July 16, 2021 21/26


https://doi.org/10.1111/bcp.12847
http://www.ncbi.nlm.nih.gov/pubmed/26613560
https://doi.org/10.1007/s41999-019-00279-w
https://doi.org/10.1007/s41999-019-00279-w
http://www.ncbi.nlm.nih.gov/pubmed/32462509
https://doi.org/10.1016/j.jamda.2018.09.031
https://doi.org/10.1016/j.jamda.2018.09.031
http://www.ncbi.nlm.nih.gov/pubmed/30471802
https://doi.org/10.1007/s41999-018-00155-z
https://doi.org/10.1111/jgs.13874
http://www.ncbi.nlm.nih.gov/pubmed/26782872
https://doi.org/10.1016/j.archger.2018.05.001
http://www.ncbi.nlm.nih.gov/pubmed/29753297
https://doi.org/10.1016/j.colegn.2019.08.009
https://doi.org/10.1111/jan.12989
http://www.ncbi.nlm.nih.gov/pubmed/27119440
https://doi.org/10.1016/j.jamda.2019.06.004
http://www.ncbi.nlm.nih.gov/pubmed/31395493
https://doi.org/10.1111/1475-6773.13112
https://doi.org/10.1111/1475-6773.13112
http://www.ncbi.nlm.nih.gov/pubmed/30653660
https://doi.org/10.1016/j.ijnurstu.2016.07.022
https://doi.org/10.1016/j.ijnurstu.2016.07.022
http://www.ncbi.nlm.nih.gov/pubmed/27490328
https://doi.org/10.1016/j.cct.2017.01.011
http://www.ncbi.nlm.nih.gov/pubmed/28315478
https://doi.org/10.1097/MLR.0000000000000835
http://www.ncbi.nlm.nih.gov/pubmed/29068904
https://doi.org/10.1503/cmaj.101498
https://doi.org/10.1503/cmaj.101498
http://www.ncbi.nlm.nih.gov/pubmed/21708967
https://doi.org/10.1016/j.jamda.2017.10.014
https://doi.org/10.1016/j.jamda.2017.10.014
http://www.ncbi.nlm.nih.gov/pubmed/29208447
https://doi.org/10.1111/jgs.13022
https://doi.org/10.1111/jgs.13022
http://www.ncbi.nlm.nih.gov/pubmed/25283552
https://doi.org/10.3928/19404921-20130729-01
http://www.ncbi.nlm.nih.gov/pubmed/23938158
https://doi.org/10.1016/j.ienj.2014.11.005
https://doi.org/10.1016/j.ienj.2014.11.005
http://www.ncbi.nlm.nih.gov/pubmed/25543200
https://doi.org/10.1371/journal.pone.0254527

PLOS ONE

Models of provider care in long-term care: A rapid scoping review

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Hullick C, Conway J, Higgins |, Hewitt J, Dilworth S, Holliday E, et al. Emergency department transfers
and hospital admissions from residential aged care facilities: a controlled pre-post design study. BMC
Geriatrics 2016; 16:102. https://doi.org/10.1186/s12877-016-0279-1 PMID: 27175921

Connolly MJ, Boyd M, Broad JB, Kerse N, Lumley T, Whitehead N, et al. The Aged Residential Care
Healthcare Utilization Study (ARCHUS): a multidisciplinary, cluster randomized controlled trial
designed to reduce acute avoidable hospitalizations from long-term care facilities. Journal of the Amer-
ican Medical Directors Association 2015; 16:49-55. https://doi.org/10.1016/j.jamda.2014.07.008
PMID: 25239019

Connolly MJ, Broad JB, Boyd M, Zhang TX, Kerse N, Foster S, et al. The “Big Five”. Hypothesis gener-
ation: a multidisciplinary intervention package reduces disease-specific hospitalisations from long-
term care: a post hoc analysis of the ARCHUS cluster-randomised controlled trial. Age & Ageing 2016;
45:415-20. https://doi.org/10.1093/ageing/afw037.

Connolly MJ, Broad JB, Bish T, Zhang X, Bramley D, Kerse N, et al. Reducing emergency presenta-
tions from long-term care: A before-and-after study of a multidisciplinary team intervention. Maturitas
2018; 117:45-50. https://doi.org/10.1016/j.maturitas.2018.08.014 PMID: 30314560

Verkaik R, Francke AL, van Meijel B, Spreeuwenberg PM, Ribbe MW, Bensing JM. The effects of

a nursing guideline on depression in psychogeriatric nursing home residents with dementia. Interna-
tional Journal of Geriatric Psychiatry 2011; 26:723-32. https://doi.org/10.1002/gps.2586 PMID:
21495077

Wenborn J, Challis D, Head J, Miranda-Castillo C, Popham C, Thakur R, et al. Providing activity for
people with dementia in care homes: a cluster randomised controlled trial. International Journal of
Geriatric Psychiatry 2013; 28:1296—-304. https://doi.org/10.1002/gps.3960 PMID: 23637069

Moyle W, Cooke ML, Beattie E, Shum DHK, O’'Dwyer ST, Barrett S. Foot massage versus quiet pres-
ence on agitation and mood in people with dementia: A randomised controlled trial. International Jour-
nal of Nursing Studies 2014; 51:856—64. https://doi.org/10.1016/}.ijnurstu.2013.10.019 PMID:
24216598

Moyle W, Cooke ML, Beattie E, Shum DH, O’Dwyer ST, Barrett S, et al. Foot massage and physiologi-
cal stress in people with dementia: a randomized controlled trial. Journal of Alternative and Comple-
mentary Medicine (New York, NY) 2014; 20:305—-11. https://doi.org/10.1089/acm.2013.0177 PMID:
24047244

Rodriguez-Mansilla J, Gonzalez-Lopez-Arza MV, Varela-Donoso E, Montanero-Fernandez J, Jime-
nez-Palomares M, Garrido-Ardila EM. Ear therapy and massage therapy in the elderly with dementia:
a pilot study. Journal of Traditional Chinese Medicine 2013; 33:461-7. https://doi.org/10.1016/s0254-
6272(13)60149-1 PMID: 24187866

Travers C. Increasing enjoyable activities to treat depression in nursing home residents with dementia:
a pilot study. Dementia (London, England) 2017; 16:204—18. https://doi.org/10.1177/
1471301215586069 PMID: 25972128

Hewitt J, Saing S, Goodall S, Henwood T, Clemson L, Refshauge K. An economic evaluation of the
SUNBEAM programme: a falls-prevention randomized controlled trial in residential aged care. Clinical
Rehabilitation 2019; 33:524—34. https://doi.org/10.1177/0269215518808051 PMID: 30375234

Justine M, Hamid TA, Kamalden TFT, Ahmad Z. A multicomponent exercise program’s effects on
health-related quality of life of institutionalized elderly. Topics in Geriatric Rehabilitation 2010; 26:70-9.
https://doi.org/10.1097/TGR.0b013e3181cd6949.

Lindelof N, Rosendahl E, Gustafsson S, Nygaard J, Gustafson Y, Nyberg L. Perceptions of participat-
ing in high-intensity functional exercise among older people dependent in activities of daily living
(ADL). Archives of Gerontology and Geriatrics 2013; 57:369-76. https://doi.org/10.1016/j.archger.
2013.05.003 PMID: 23768799

Telenius EW, Engedal K, Bergland A. Effect of a high-intensity exercise program on physical function
and mental health in nursing home residents with dementia: an assessor blinded randomized con-
trolled trial. PLoS ONE [Electronic Resource] 2015; 10:e0126102. https://doi.org/10.1371/journal.
pone.0126102 PMID: 25974049

Telenius EW, Engedal K, Bergland A. Long-term effects of a 12 weeks high-intensity functional exer-
cise program on physical function and mental health in nursing home residents with dementia: a single
blinded randomized controlled trial. BMC Geriatrics 2015; 15. https://doi.org/10.1186/s12877-015-
0151-8 PMID: 26630910

Wylie G, Menz HB, McFarlane S, Ogston S, Sullivan F, Williams B, et al. Podiatry intervention versus
usual care to prevent falls in care homes: pilot randomised controlled trial (the PIRFECT study). BMC
Geriatrics 2017; 17:143. https://doi.org/10.1186/s12877-017-0541-1 PMID: 28701161

Hopper T, Slaughter SE, Hodgetts B, Ostevik A, Ickert C. Hearing loss and cognitive-communication
test performance of long-term care residents with dementia: Effects of amplification. [References].

PLOS ONE | https://doi.org/10.1371/journal.pone.0254527  July 16, 2021 22/26


https://doi.org/10.1186/s12877-016-0279-1
http://www.ncbi.nlm.nih.gov/pubmed/27175921
https://doi.org/10.1016/j.jamda.2014.07.008
http://www.ncbi.nlm.nih.gov/pubmed/25239019
https://doi.org/10.1093/ageing/afw037
https://doi.org/10.1016/j.maturitas.2018.08.014
http://www.ncbi.nlm.nih.gov/pubmed/30314560
https://doi.org/10.1002/gps.2586
http://www.ncbi.nlm.nih.gov/pubmed/21495077
https://doi.org/10.1002/gps.3960
http://www.ncbi.nlm.nih.gov/pubmed/23637069
https://doi.org/10.1016/j.ijnurstu.2013.10.019
http://www.ncbi.nlm.nih.gov/pubmed/24216598
https://doi.org/10.1089/acm.2013.0177
http://www.ncbi.nlm.nih.gov/pubmed/24047244
https://doi.org/10.1016/s0254-6272%2813%2960149-1
https://doi.org/10.1016/s0254-6272%2813%2960149-1
http://www.ncbi.nlm.nih.gov/pubmed/24187866
https://doi.org/10.1177/1471301215586069
https://doi.org/10.1177/1471301215586069
http://www.ncbi.nlm.nih.gov/pubmed/25972128
https://doi.org/10.1177/0269215518808051
http://www.ncbi.nlm.nih.gov/pubmed/30375234
https://doi.org/10.1097/TGR.0b013e3181cd6949
https://doi.org/10.1016/j.archger.2013.05.003
https://doi.org/10.1016/j.archger.2013.05.003
http://www.ncbi.nlm.nih.gov/pubmed/23768799
https://doi.org/10.1371/journal.pone.0126102
https://doi.org/10.1371/journal.pone.0126102
http://www.ncbi.nlm.nih.gov/pubmed/25974049
https://doi.org/10.1186/s12877-015-0151-8
https://doi.org/10.1186/s12877-015-0151-8
http://www.ncbi.nlm.nih.gov/pubmed/26630910
https://doi.org/10.1186/s12877-017-0541-1
http://www.ncbi.nlm.nih.gov/pubmed/28701161
https://doi.org/10.1371/journal.pone.0254527

PLOS ONE

Models of provider care in long-term care: A rapid scoping review

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Journal of Speech, Language, and Hearing Research 2016; 59:1533—42. https://doi.org/10.1044/
2016_JSLHR-H-15-0135 PMID: 27973661

Beaupre LA, Lier D, Magaziner JS, Jones CA, Johnston DWC, Wilson DM, et al. An Outreach Rehabil-
itation Program for Nursing Home Residents after Hip Fracture may be Cost-Saving. The Journals of
Gerontology Series A, Biological Sciences and Medical Sciences 2020; 75:e159-65. https://doi.org/
10.1093/gerona/glaa074 PMID: 32215562

Beck AM, Christensen AG, Hansen BS, Damsbo-Svendsen S, Moller TK. Multidisciplinary nutritional
support for undernutrition in nursing home and home-care: A cluster randomized controlled trial. Nutri-
tion 2016; 32:199-205. https://doi.org/10.1016/j.nut.2015.08.009 PMID: 26553461

Lin WY, Huang HY, Liu CS, Li Cl, Lee SD, Lin CC, et al. A hospital-based multidisciplinary approach
improves nutritional status of the elderly living in long-term care facilities in middle Taiwan. Archives of
Gerontology & Geriatrics 2010; 50:S22—-26. https://doi.org/10.1016/S0167-4943(10)70007-8 PMID:
20171451

Torma J, Winblad U, Saletti A, Cederholm T. Strategies to implement community guidelines on nutri-
tion and their long-term clinical effects in nursing home residents. Journal of Nutrition, Health & Aging
2015; 19:70-6. https://doi.org/10.1007/s12603-014-0522-4 PMID: 25560819

Balsom C, Pittman N, King R, Kelly D. Impact of a pharmacist-administered deprescribing intervention
on nursing home residents: a randomized controlled trial. International Journal of Clinical Pharmacy
2019; 03:03. https://doi.org/10.1007/s11096-020-01073-6.

Dorfman R, London Z, Metias M, Kabakchiev B, Mukerjee G, Moser A. Individualized Medication Man-
agement in Ontario Long-Term Care Clinical Impact on Management of Depression, Pain, and
Dementia. Journal of the American Medical Directors Association 2020; 21:823-829.e825. https://doi.
org/10.1016/j.jamda.2020.04.009 PMID: 32536434

Hashimoto R, Fujii K, Shimoji S, Utsumi A, Hosokawa K, Tochino H, et al. Study of pharmacist inter-
vention in polypharmacy among older patients: Non-randomized, controlled trial. Geriatrics & Geron-
tology International 2020; 20:229-37. https://doi.org/10.1111/ggi.13850 PMID: 31858696

McDerby N, Kosari S, Bail K, Shield A, Peterson G, Naunton M. The effect of a residential care phar-
macist on medication administration practices in aged care: A controlled trial. Journal of Clinical Phar-
macy & Therapeutics 2019; 44:595-602. https://doi.org/10.1111/jcpt.12822.

McDerby N, Kosari S, Bail K, Shield A, Peterson G, Naunton M. Residential Aged Care Pharmacist:
An Australian Pilot Trial Exploring the Impact on Quality Use of Medicines Indicators. Medicines 2020;
7:20. https://doi.org/10.3390/medicines7040020.

Patterson SM, Hughes CM, Crealey G, Cardwell C, Lapane KL. An evaluation of an adapted U.S.
model of pharmaceutical care to improve psychoactive prescribing for nursing home residents in north-
ern ireland (fleetwood northern ireland study). Journal of the American Geriatrics Society 2010; 58:44—
53. https://doi.org/10.1111/j.1532-5415.2009.02617.x PMID: 20002510

Sluggett JK, Chen EYH, llomaki J, Corlis M, Van Emden J, Hogan M, et al. Reducing the Burden of
Complex Medication Regimens: Simplification of Medications Prescribed to Long-tErm care Residents
(SIMPLER) Cluster Randomized Controlled Trial. Journal of the American Medical Directors Associa-
tion 2020; 21. https://doi.org/10.1016/j.jamda.2020.02.003 PMID: 32179001

Barbe AG, Kottmann HE, Derman SHM, Noack MJ. Efficacy of regular professional brushing by a den-
tal nurse for 3 months in nursing home residents-A randomized, controlled clinical trial. International
Journal of Dental Hygiene 2019; 17:327-35. https://doi.org/10.1111/idh.12389 PMID: 30710418

Barbe AG, Kupeli LS, Hamacher S, Noack MJ. Impact of regular professional toothbrushing on oral
health, related quality of life, and nutritional and cognitive status in nursing home residents. Interna-
tional Journal of Dental Hygiene 2020; 18:238-50. https://doi.org/10.1111/idh.12439 PMID:
32329175

Morino T, Ookawa K, Haruta N, Hagiwara Y, Seki M. Effects of professional oral health care on elderly:
randomized trial. International Journal of Dental Hygiene 2014; 12:291-7. https://doi.org/10.1111/idh.
12068 PMID: 24502652

Nishiyama Y, Inaba E, Uematsu H, Senpuku H. Effects of mucosal care on oral pathogens in profes-
sional oral hygiene to the elderly. Archives of Gerontology & Geriatrics 2010; 51:€139-143. hitps://doi.
org/10.1016/j.archger.2010.04.009 PMID: 20494464

Seleskog B, Lindqvist L, Wardh I, Engstrom A, von Bultzingslowen |. Theoretical and hands-on guid-
ance from dental hygienists promotes good oral health in elderly people living in nursing homes, a pilot
study. International Journal of Dental Hygiene 2018; 16:476-83. https://doi.org/10.1111/idh.12343
PMID: 29651816

SumiY, Ozawa N, Miura H, Michiwaki Y, Umemura O. Oral care help to maintain nutritional status in
frail older people. Archives of Gerontology & Geriatrics 2010; 51:125-8. https://doi.org/10.1016/j.
archger.2009.09.038 PMID: 19892414

PLOS ONE | https://doi.org/10.1371/journal.pone.0254527  July 16, 2021 23/26


https://doi.org/10.1044/2016_JSLHR-H-15-0135
https://doi.org/10.1044/2016_JSLHR-H-15-0135
http://www.ncbi.nlm.nih.gov/pubmed/27973661
https://doi.org/10.1093/gerona/glaa074
https://doi.org/10.1093/gerona/glaa074
http://www.ncbi.nlm.nih.gov/pubmed/32215562
https://doi.org/10.1016/j.nut.2015.08.009
http://www.ncbi.nlm.nih.gov/pubmed/26553461
https://doi.org/10.1016/S0167-4943%2810%2970007-8
http://www.ncbi.nlm.nih.gov/pubmed/20171451
https://doi.org/10.1007/s12603-014-0522-4
http://www.ncbi.nlm.nih.gov/pubmed/25560819
https://doi.org/10.1007/s11096-020-01073-6
https://doi.org/10.1016/j.jamda.2020.04.009
https://doi.org/10.1016/j.jamda.2020.04.009
http://www.ncbi.nlm.nih.gov/pubmed/32536434
https://doi.org/10.1111/ggi.13850
http://www.ncbi.nlm.nih.gov/pubmed/31858696
https://doi.org/10.1111/jcpt.12822
https://doi.org/10.3390/medicines7040020
https://doi.org/10.1111/j.1532-5415.2009.02617.x
http://www.ncbi.nlm.nih.gov/pubmed/20002510
https://doi.org/10.1016/j.jamda.2020.02.003
http://www.ncbi.nlm.nih.gov/pubmed/32179001
https://doi.org/10.1111/idh.12389
http://www.ncbi.nlm.nih.gov/pubmed/30710418
https://doi.org/10.1111/idh.12439
http://www.ncbi.nlm.nih.gov/pubmed/32329175
https://doi.org/10.1111/idh.12068
https://doi.org/10.1111/idh.12068
http://www.ncbi.nlm.nih.gov/pubmed/24502652
https://doi.org/10.1016/j.archger.2010.04.009
https://doi.org/10.1016/j.archger.2010.04.009
http://www.ncbi.nlm.nih.gov/pubmed/20494464
https://doi.org/10.1111/idh.12343
http://www.ncbi.nlm.nih.gov/pubmed/29651816
https://doi.org/10.1016/j.archger.2009.09.038
https://doi.org/10.1016/j.archger.2009.09.038
http://www.ncbi.nlm.nih.gov/pubmed/19892414
https://doi.org/10.1371/journal.pone.0254527

PLOS ONE

Models of provider care in long-term care: A rapid scoping review

87.

88.

89.

90.

91.

92,

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

Tynan A, Deeth L, McKenzie D. An integrated oral health program for rural residential aged care facili-
ties: a mixed methods comparative study. BMC Health Services Research 2018; 18:515. https://doi.
org/10.1186/s12913-018-3321-5 PMID: 29970073

Wikstrom M, Kareem KL, Almstahl A, Palmgren E, Lingstrom P, Wardh |. Effect of 12-month weekly
professional oral hygiene care on the composition of the oral flora in dentate, dependent elderly resi-
dents: A prospective study. Gerodontology 2017; 34:240-8. https://doi.org/10.1111/ger.12256 PMID:
27990688

Zenthofer A, Dieke R, Dieke A, Wege KC, Rammelsberg P, Hassel AJ. Improving oral hygiene in the
long-term care of the elderly—a RCT. Community Dentistry & Oral Epidemiology 2013; 41:261-8.
https://doi.org/10.1111/cdoe.12007 PMID: 23020631

Zenthofer A, Meyer-Kuhling I, Hufeland AL, Schroder J, Cabrera T, Baumgart D, et al. Carers’ educa-
tion improves oral health of older people suffering from dementia—results of an intervention study.
Clinical Interventions In Aging 2016; 11:1755-62. https://doi.org/10.2147/CIA.S118330 PMID:
27942206

Marchini L, Recker E, Hartshorn J, Cowen H, Lynch D, Drake D, et al. lowa nursing facility oral hygiene
(INFOH) intervention: A clinical and microbiological pilot randomized trial. Special Care in Dentistry
2018; 38:345-55. https://doi.org/10.1111/scd.12327 PMID: 30194737

Sackley CM, Walker MF, Burton CR, Watkins CL, Mant J, Roalfe AK, et al. An Occupational Therapy
intervention for residents with stroke-related disabilities in UK Care Homes (OTCH): cluster rando-
mised controlled trial with economic evaluation. Health Technology Assessment (Winchester,
England) 2016; 20:1-138. https://doi.org/10.3310/hta20150 PMID: 26927209

Man REK, Gan ATL, Constantinou M, Fenwick EK, Holloway E, Finkelstein EA, et al. Effectiveness of
an innovative and comprehensive eye care model for individuals in residential care facilities: results of
the residential ocular care (ROC) multicentred randomised controlled trial. British Journal of Ophthal-
mology 2020. https://doi.org/10.1136/bjophthalmol-2019-315620 PMID: 32075817

Kane RL, Huckfeldt P, Tappen R, Engstrom G, Rojido C, Newman D, et al. Effects of an Intervention to
Reduce Hospitalizations From Nursing Homes: A Randomized Implementation Trial of the INTERACT
Program. JAMA Internal Medicine 2017; 177:1257—64. https://doi.org/10.1001/jamainternmed.2017.
2657 PMID: 28672291

Borbasi S, Emmanuel E, Farrelly B, Ashcroft J. Report of an evaluation of a nurse-led dementia out-
reach service for people with the behavioural and psychological symptoms of dementia living in resi-
dential aged care facilities. Perspectives in Public Health 2011; 131:124-30. https://doi.org/10.1177/
1757913911400143 PMID: 21692400

Henskens M, Nauta IM, Scherder EJA, Oosterveld FGJ, Vrijkotte S. Implementation and effects of
Movement-oriented Restorative Care in a nursing home—a quasi-experimental study. BMC Geriatrics
2017;17:1—11. https://doi.org/10.1186/s12877-017-0642-x PMID: 28049446

Moyle W, Venturato L, Cooke M, Murfield J, Griffiths S, Hughes J, et al. Evaluating the capabilities
model of dementia care: a non-randomized controlled trial exploring resident quality of life and care
staff attitudes and experiences. International Psychogeriatrics 2016; 28:1091-100. https://doi.org/10.
1017/S1041610216000296 PMID: 26960255

Cordato NJ, Kearns M, Smerdely P, Seeher KM, Gardiner MD, Brodaty H. Management of Nursing
Home Residents Following Acute Hospitalization: Efficacy of the “Regular Early Assessment Post-Dis-
charge (REAP)” Intervention. Journal of the American Medical Directors Association 2018; 19:276.
e211-276.e219. https://doi.org/10.1016/j.jamda.2017.12.008 PMID: 29396192

Miller SC, Lima JC, Intrator O, Martin E, Bull J, Hanson LC. Palliative Care Consultations in Nursing
Homes and Reductions in Acute Care Use and Potentially Burdensome End-of-Life Transitions. Jour-
nal of the American Geriatrics Society 2016; 64:2280—7. https://doi.org/10.1111/jgs.14469 PMID:
27641157

Miller SC, Lima JC, Intrator O, Martin E, Bull J, Hanson LC. Specialty Palliative Care Consultations for
Nursing Home Residents With Dementia. Journal of Pain and Symptom Management 2017; 54:9-16.
e5. https://doi.org/10.1016/j.jpainsymman.2017.03.005 PMID: 28438589

Harvey P, Storer M, Berlowitz DJ, Jackson B, Hutchinson A, Lim WK. Feasibility and impact of a post-
discharge geriatric evaluation and management service for patients from residential care: the Residen-
tial Care Intervention Program in the Elderly (RECIPE). BMC Geriatrics 2014; 14:48. https://doi.org/
10.1186/1471-2318-14-48 PMID: 24735110

Hutchinson AF, Parikh S, Tacey M, Harvey PA, Lim WK. A longitudinal cohort study evaluating the
impact of a geriatrician-led residential care outreach service on acute healthcare utilisation. Age &
Ageing 2015; 44:365-70. https://doi.org/10.1093/ageing/afu196 PMID: 25536957

Rapp MA, Mell T, Majic T, Treusch Y, Nordheim J, Niemann-Mirmehdi M, et al. Agitation in nursing
home residents with dementia (VIDEANT trial): effects of a cluster-randomized, controlled, guideline

PLOS ONE | https://doi.org/10.1371/journal.pone.0254527  July 16, 2021 24/26


https://doi.org/10.1186/s12913-018-3321-5
https://doi.org/10.1186/s12913-018-3321-5
http://www.ncbi.nlm.nih.gov/pubmed/29970073
https://doi.org/10.1111/ger.12256
http://www.ncbi.nlm.nih.gov/pubmed/27990688
https://doi.org/10.1111/cdoe.12007
http://www.ncbi.nlm.nih.gov/pubmed/23020631
https://doi.org/10.2147/CIA.S118330
http://www.ncbi.nlm.nih.gov/pubmed/27942206
https://doi.org/10.1111/scd.12327
http://www.ncbi.nlm.nih.gov/pubmed/30194737
https://doi.org/10.3310/hta20150
http://www.ncbi.nlm.nih.gov/pubmed/26927209
https://doi.org/10.1136/bjophthalmol-2019-315620
http://www.ncbi.nlm.nih.gov/pubmed/32075817
https://doi.org/10.1001/jamainternmed.2017.2657
https://doi.org/10.1001/jamainternmed.2017.2657
http://www.ncbi.nlm.nih.gov/pubmed/28672291
https://doi.org/10.1177/1757913911400143
https://doi.org/10.1177/1757913911400143
http://www.ncbi.nlm.nih.gov/pubmed/21692400
https://doi.org/10.1186/s12877-017-0642-x
http://www.ncbi.nlm.nih.gov/pubmed/28049446
https://doi.org/10.1017/S1041610216000296
https://doi.org/10.1017/S1041610216000296
http://www.ncbi.nlm.nih.gov/pubmed/26960255
https://doi.org/10.1016/j.jamda.2017.12.008
http://www.ncbi.nlm.nih.gov/pubmed/29396192
https://doi.org/10.1111/jgs.14469
http://www.ncbi.nlm.nih.gov/pubmed/27641157
https://doi.org/10.1016/j.jpainsymman.2017.03.005
http://www.ncbi.nlm.nih.gov/pubmed/28438589
https://doi.org/10.1186/1471-2318-14-48
https://doi.org/10.1186/1471-2318-14-48
http://www.ncbi.nlm.nih.gov/pubmed/24735110
https://doi.org/10.1093/ageing/afu196
http://www.ncbi.nlm.nih.gov/pubmed/25536957
https://doi.org/10.1371/journal.pone.0254527

PLOS ONE

Models of provider care in long-term care: A rapid scoping review

104.

105.

106.

107.

108.

109.

110.

111.

112,

113.

114.

115.

116.

117.

118.

119.

120.

implementation trial. Journal of the American Medical Directors Association 2013; 14:690-5. https://
doi.org/10.1016/j.jamda.2013.05.017 PMID: 23827658

De Luca R, Bramanti A, De Cola MC, Trifiletti A, Tomasello P, Torrisi M, et al. Tele-health-care in the
elderly living in nursing home: the first Sicilian multimodal approach. Aging-Clinical & Experimental
Research 2016; 28:753-9. https://doi.org/10.1007/s40520-015-0463-8 PMID: 26420423

McSweeney K, Jeffreys A, Griffith J, Plakiotis C, Kharsas R, O’Connor DW. Specialist mental health
consultation for depression in Australian aged care residents with dementia: a cluster randomized trial.
International Journal of Geriatric Psychiatry 2012; 27:1163-71. https://doi.org/10.1002/gps.3762
PMID: 22344753

Crotty M, Killington M, Liu E, Cameron ID, Kurrle S, Kaambwa B, et al. Should we provide outreach
rehabilitation to very old people living in Nursing Care Facilities after a hip fracture? A randomised
controlled trial. Age and Ageing 2019; 48:373-80. https://doi.org/10.1093/ageing/afz005 PMID:
30794284

Killington M, Davies O, Crotty M, Crane R, Pratt N, Mills K, et al. People living in nursing care facilities
who are ambulant and fracture their hips: description of usual care and an alternative rehabilitation
pathway. BMC Geriatrics 2020; 20:128. https://doi.org/10.1186/s12877-019-1321-x PMID: 32272888

Doernberg SB, Dudas V, Trivedi KK. Implementation of an antimicrobial stewardship program target-
ing residents with urinary tract infections in three community long-term care facilities: a quasi-experi-
mental study using time-series analysis. Antimicrobial Resistance & Infection Control 2015; 4:54.
https://doi.org/10.1186/s13756-015-0095-y PMID: 26634119

Verrue C, Mehuys E, Boussery K, Adriaens E, Remon JP, Petrovic M. A pharmacist-conducted medi-
cation review in nursing home residents: impact on the appropriateness of prescribing. Acta Clinica
Belgica 2012; 67:423-9. https://doi.org/10.2143/ACB.67.6.2062707 PMID: 23340148

Wu MP, Lin PF, Lin KJ, Sun RS, Yu WR, Peng LN, et al. Integrated care for severely disabled long-
term care facility residents: is it better? Archives of Gerontology & Geriatrics 2010; 50:315-8. https://
doi.org/10.1016/j.archger.2009.05.004 PMID: 19520440

Grabowski DC, O’Malley AJ. Use of telemedicine can reduce hospitalizations of nursing home resi-
dents and generate savings for medicare. Health Affairs 2014; 33:244-50. https://doi.org/10.1377/
hlthaff.2013.0922 PMID: 24493767

Haines TP, Palmer AJ, Tierney P, SiL, Robinson AL. A new model of care and in-house general practi-
tioners for residential aged care facilities: a stepped wedge, cluster randomised trial. Medical Journal
of Australia 2020; 212:409-15. https://doi.org/10.5694/mja2.50565.

McCarthy A, McMeekin P, Haining S, Bainbridge L, Laing C, Gray J. Rapid evaluation for health and
social care innovations: challenges for “quick wins” using interrupted time series. BMC Health Services
Research 2019; 19:964. https://doi.org/10.1186/s12913-019-4821-7 PMID: 31836001

Morciano M, Checkland K, Billings J, Coleman A, Stokes J, Tallack C, et al. New integrated care mod-
els in England associated with small reduction in hospital admissions in longer-term: A difference-in-
differences analysis. Health Policy 2020; 124:826-33. https://doi.org/10.1016/j.healthpol.2020.06.004
PMID: 32595094

Pedersen LH, Gregersen M, Barat |, Damsgaard EM. Early geriatric follow-up after discharge reduces
mortality among patients living in their own home. A randomised controlled trial. European Geriatric
Medicine 2017; 8:330-6. https://doi.org/10.1016/j.eurger.2017.05.006.

Pedersen LH, Gregersen M, Barat |, Damsgaard EM. Early geriatric follow-up visits to nursing home
residents reduce the number of readmissions: a quasi-randomised controlled trial. European Geriatric
Medicine 2018; 9:329-37. https://doi.org/10.1007/s41999-018-0045-3.

Chapman M, Johnston N, Lovell C, Forbat L, Liu WM. Avoiding costly hospitalisation at end of life: find-
ings from a specialist palliative care pilot in residential care for older adults. BMJ Supportive & Pallia-
tive Care 2018; 8:102-9. https://doi.org/10.1136/bmjspcare-2015-001071 PMID: 27496356

Forbat L, Liu WM, Koerner J, Lam L, Samara J, Chapman M, et al. Reducing time in acute hospitals: A
stepped-wedge randomised control trial of a specialist palliative care intervention in residential care
homes. Palliative Medicine 2020; 34:571-9. https://doi.org/10.1177/0269216319891077 PMID:
31894731

Liu WM, Koerner J, Lam L, Johnston N, Samara J, Chapman M, et al. Improved Quality of Death and
Dying in Care Homes: A Palliative Care Stepped Wedge Randomized Control Trial in Australia. Jour-
nal of the American Geriatrics Society 2020; 68:305—12. https://doi.org/10.1111/jgs. 16192 PMID:
31681981

Azermai M, Wauters M, De Meester D, Renson L, Pauwels D, Peeters L, et al. A quality improvement
initiative on the use of psychotropic drugs in nursing homes in Flanders. Acta Clinica Belgica: Interna-
tional Journal of Clinical and Laboratory Medicine 2017; 72:163—71. https://doi.org/10.1080/
17843286.2017.1287230.

PLOS ONE | https://doi.org/10.1371/journal.pone.0254527  July 16, 2021 25/26


https://doi.org/10.1016/j.jamda.2013.05.017
https://doi.org/10.1016/j.jamda.2013.05.017
http://www.ncbi.nlm.nih.gov/pubmed/23827658
https://doi.org/10.1007/s40520-015-0463-8
http://www.ncbi.nlm.nih.gov/pubmed/26420423
https://doi.org/10.1002/gps.3762
http://www.ncbi.nlm.nih.gov/pubmed/22344753
https://doi.org/10.1093/ageing/afz005
http://www.ncbi.nlm.nih.gov/pubmed/30794284
https://doi.org/10.1186/s12877-019-1321-x
http://www.ncbi.nlm.nih.gov/pubmed/32272888
https://doi.org/10.1186/s13756-015-0095-y
http://www.ncbi.nlm.nih.gov/pubmed/26634119
https://doi.org/10.2143/ACB.67.6.2062707
http://www.ncbi.nlm.nih.gov/pubmed/23340148
https://doi.org/10.1016/j.archger.2009.05.004
https://doi.org/10.1016/j.archger.2009.05.004
http://www.ncbi.nlm.nih.gov/pubmed/19520440
https://doi.org/10.1377/hlthaff.2013.0922
https://doi.org/10.1377/hlthaff.2013.0922
http://www.ncbi.nlm.nih.gov/pubmed/24493767
https://doi.org/10.5694/mja2.50565
https://doi.org/10.1186/s12913-019-4821-7
http://www.ncbi.nlm.nih.gov/pubmed/31836001
https://doi.org/10.1016/j.healthpol.2020.06.004
http://www.ncbi.nlm.nih.gov/pubmed/32595094
https://doi.org/10.1016/j.eurger.2017.05.006
https://doi.org/10.1007/s41999-018-0045-3
https://doi.org/10.1136/bmjspcare-2015-001071
http://www.ncbi.nlm.nih.gov/pubmed/27496356
https://doi.org/10.1177/0269216319891077
http://www.ncbi.nlm.nih.gov/pubmed/31894731
https://doi.org/10.1111/jgs.16192
http://www.ncbi.nlm.nih.gov/pubmed/31681981
https://doi.org/10.1080/17843286.2017.1287230
https://doi.org/10.1080/17843286.2017.1287230
https://doi.org/10.1371/journal.pone.0254527

PLOS ONE

Models of provider care in long-term care: A rapid scoping review

121.

122,

123.

124.

125.

126.

Hsu AT, Berta W, Coyte PC, Laporte A. Staffing in Ontario’s Long-Term Care Homes: Differences by
Profit Status and Chain Ownership. Canadian Journal on Aging / La Revue Canadienne Du Vieillisse-
ment 2016; 35:175-89. https://doi.org/10.1017/S0714980816000192 PMID: 27223577

Hauen J. Death Rates at For-Profit Nursing Homes Significantly Higher than Non-Profits. QP Briefing
2020.

COVID-19: Majority of region’s long-term care deaths occurred in for-profit homes. CBC 2020. https://
www.cbc.ca/news/canada/ottawa/for-profit-nursing-homes-83-percent-of-covid-deaths-eastern-
ontario-1.5604880 (accessed January 13, 2021).

Corazzini KN, Anderson RA, Bowers BJ, Chu CH, Edvardsson D, Fagertun A, et al. Toward Common
Data Elements for International Research in Long-term Care Homes: Advancing Person-Centered
Care. Journal of the American Medical Directors Association 2019; 20:598-603. https://doi.org/10.
1016/j.jamda.2019.01.123 PMID: 30826271

Edvardsson D, Baxter R, Corneliusson L, Anderson RA, Beeber A, Boas PV, et al. Advancing Long-
Term Care Science Through Using Common Data Elements: Candidate Measures for Care Outcomes
of Personhood, Well-Being, and Quality of Life. Gerontology and Geriatric Medicine 2019;
5:2333721419842672. https://doi.org/10.1177/2333721419842672 PMID: 31106240

Staykov E, Qureshi D, Scott M, Talarico R, Hsu AT, Howard M, et al. Do Patients Retain their Family
Physicians after Long-Term Care Entry? A Retrospective Cohort Study. Journal of the American Medi-
cal Directors Association 2020; 0. https://doi.org/10.1016/j.jamda.2020.04.016 PMID: 32586719

PLOS ONE | https://doi.org/10.1371/journal.pone.0254527  July 16, 2021 26/26


https://doi.org/10.1017/S0714980816000192
http://www.ncbi.nlm.nih.gov/pubmed/27223577
https://www.cbc.ca/news/canada/ottawa/for-profit-nursing-homes-83-percent-of-covid-deaths-eastern-ontario-1.5604880
https://www.cbc.ca/news/canada/ottawa/for-profit-nursing-homes-83-percent-of-covid-deaths-eastern-ontario-1.5604880
https://www.cbc.ca/news/canada/ottawa/for-profit-nursing-homes-83-percent-of-covid-deaths-eastern-ontario-1.5604880
https://doi.org/10.1016/j.jamda.2019.01.123
https://doi.org/10.1016/j.jamda.2019.01.123
http://www.ncbi.nlm.nih.gov/pubmed/30826271
https://doi.org/10.1177/2333721419842672
http://www.ncbi.nlm.nih.gov/pubmed/31106240
https://doi.org/10.1016/j.jamda.2020.04.016
http://www.ncbi.nlm.nih.gov/pubmed/32586719
https://doi.org/10.1371/journal.pone.0254527

