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Simon de Lusignan,* Jim Parle,” Robert Grant,’ Jonathan Gabe,® Laura Nice,’

Vari M Drennan’

ABSTRACT

Objective To appraise and synthesise research on

the impact of physician assistants/associates (PA) in
secondary care, specifically acute internal medicine,
care of the elderly, emergency medicine, trauma and
orthopaedics, and mental health.

Design Systematic review.

Setting Electronic databases (Medline, Embase, ASSIA,
CINAHL, SCOPUS, PsycINFO, Social Policy and Practice,
EconLit and Cochrane), reference lists and related
articles.

Included articles Peer-reviewed articles of any study
design, published in English, 1995-2017.

Interventions Blinded parallel processes were used to
screen abstracts and full text, data extractions and quality
assessments against published guidelines. A narrative
synthesis was undertaken.

Outcome measures Impact on: patients’ experiences and
outcomes, service organisation, working practices, other
professional groups and costs.

Results 5472 references were identified and 161 read in

full; 16 were included—emergency medicine (7), trauma and
orthopaedics (6), acute internal medicine (2), mental health (1)
and care of the elderly (0). All studies were observational, with
variable methodological quality. In emergency medicine and

in trauma and orthopaedics, when PAs are added to teams,
reduced waiting and process times, lower charges, equivalent
readmission rate and good acceptability to staff and patients
are reported. Analgesia prescribing, operative complications
and mortality outcomes were variable. In internal medicine
outcomes of care provided by PAs and doctors were equivalent.
Conclusions PAs have been deployed to increase the
capacity of a team, enabling gains in waiting time, throughput,
continuity and medical cover. When PAs were compared with
medical staff, reassuringly there was little or no negative effect
on health outcomes or cost. The difficulty of attributing cause
and effect in complex systems where work is organised in
teams is highlighted. Further rigorous evaluation is required to
address the complexity of the PA role, reporting on more than
one setting, and including comparison between PAs and roles
for which they are substituting.

PROSPERO registration number CRD42016032895.

INTRODUCTION
Healthcare systems internationally face
substantial medical workforce challenges." An
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Strengths and limitations of this study

» This study’s strengths lie in systematically analysing
the empirical evidence for the contribution of phy-
sician associates (PA) to secondary care, following
international guidelines.

» Focusing on specialties in which PAs are increas-
ingly deployed in the UK, while aiming for interna-
tional applicability. This methodological approach
carries limitations in excluding closely related and
sometimes high-quality studies that did not meet
our strict inclusion criteria, but that are relevant to
understanding the impact of PAs in secondary care
settings.

» The review was strengthened by using established
guidelines to carry out quality assessment of the
included studies. Although our approach can be
considered reductionist, it provides decision makers
with consistent information about the quality of the
evidence against which to weight the value of indi-
vidual findings.

approach used in many countries has been to
develop advanced clinical practitioner roles
(also sometimes known as mid-level non-phy-
sician clinicians), who undertake some of the
activities of doctors.” One of these roles is the
physician assistant/associate (PA). The PA role
was first developed by physicians in the 1960s
in the USA in response to medical shortages in
certain specialties and regions.” As of the end
of 2016, there were 115547 nationally certified
and state-licensed PAs in the USA,* following
44% growth since 2010. In the USA, PAs prac-
tice as medical professionals in healthcare
teams with physicians and other providers in
all 50 states.” Over the last two decades other
countries have been introducing PAs into their
health workforce, including Australia, Canada,
Germany, Ghana, India, Kenya, the Nether-
lands, Saudi Arabia, South Africa, Taiwan and
the UK, where they are known as physician
associates. Some countries, including the UK,
have national or federal policy commitments
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to develop PA education programmes and significantly
increase their availability,” ® while others are determining
the value of such roles through demonstration projects.”’
The role has received increasing attention as a potential
growth area from the UK government, particularly in
primary care'” where there is evidence that PAs can be
complementary to general practitioner (GP) and nursing
roles, although with limitations due to not currently having
prescribing rights.!’ However, in the USA only 21% of PAs
work in family medicine/general practice®; similarly in the
UK and the Netherlands they report working in a range of
secondary care specialties.' ?

Like many aspects of workforce innovation and change,
there is very limited published evidence as to the contri-
bution and impact PAs have within this setting. Existing
systematic reviews of the contribution PAs make to
healthcare have considered evidence from primary and
secondary care together,'® just primary care,” rural
healthcare and emergency department (ED)'® or consid-
ered PAs and nurse practitioners together in surgical
services.'” Given the recent trends to use PAs internation-
ally in secondary care, our purpose in conducting this
new review was to systematically summarise the current
evidence in secondary care.

The objective of the review was to appraise and synthesise
the published literature on the impact of PAs on patient
experience and outcomes, service organisation, working
practices, other professional groups and cost. The review
was bounded by consideration of the secondary care
specialties in which PAs were most frequently reported
to be employed in the UK. Using the annual UK Asso-
ciation of Physician Associates Census (conducted in
2016 with 150PA respondents),'® four specialties with
relatively larger numbers of PAs replying to the survey
were clearly identifiable: acute internal medicine (n=23),
emergency medicine (n=23), care of the elderly (n=12)
and trauma and orthopaedics (n=10). While three other
specialties (cardiology, neurology and general surgery)
reported five PAs in each, we selected mental health as
our fifth specialty to explore, with four PAs reported,'
to provide a contrast to the focus on physical health in
the other four specialties selected. The concentration of
PAs in these clinical areas is consistent with evidence from
other European countries developing a PA workforce."
The review is intended to inform clinicians and managers
considering innovation and change in their secondary
care workforce.

METHODS

Search strategy

This systematic review was designed and reported to meet
international guidelines: the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA).*
Full details of the overall search strategy can be found in
the research protocol, registered with the International
Prospective Register of Systematic Reviews (PROSPERO),
CRD42016032895.%

Studies addressing the research question were identi-
fied by systematic searching for keywords in the following
electronic databases: Medline (Ovid), Embase (Ovid),
Applied Social Sciences Index and Abstracts (ASSIA),
Cumulative Index to Nursing and Allied Health Litera-
ture (CINAHL) Plus (EBSCO), SCOPUS—V.4 (Elsevier),
PsycINFO, Social Policy and Practice (Ovid), EconLit
(EBSCO) and Cochrane Central Register of Controlled
Trials (CENTRAL) from the beginning of January 1995
to the beginning of January 2018. The search strategy
was performed on 14 December 2015 and updated on 5
January 2018. No language or publication status restric-
tions were imposed at the electronic search strategy stage.
We present the Medline search strategy, and the defini-
tions of the MeSH terms employed, in online supplemen-
tary file 1.

In addition, we used ‘lateral searching’ techniques”
including checking reference lists of systematic reviews
identified at the abstract screening stage and papers
selected for inclusion after full-text reading; using the
‘Cited by’ option on Scopus, and the ‘Related articles’
option on PubMed, and tracking citations.

2

Inclusion criteria and study selection

Relevant studies were selected according to eligibility

criteria using a two-step screening process: (1) title and

abstract screening and (2) full-text screening. First, two
authors (CW and FP) in parallel sifted titles and abstracts
of all the articles resulting from the searches to ascertain
their potential relevance, with disagreements resolved
by a third author (MH or VMD). All the full texts of the
potentially relevant citations were further examined in
parallel by two authors (pairings among CW, FP or MH)
to analyse whether they met all the inclusion criteria.
Disagreements were resolved by peer discussion and a
third view from the project lead (VMD) if required.
Peerreviewed articles were considered for analysis if
they fitted the following inclusion criteria:

» Population: PAs according to the UK definition.”

» Intervention: the implementation of PAs in the
following secondary healthcare specialties: acute
medicine, care of the elderly, emergency medicine,
mental health, and trauma and orthopaedics (see
online supplementary file 2 for the definitions used).

» Comparison: the comparison group was any health-
care professional to whom PAs were compared.

» Outcome: any measure of impact, informed by recog-
nised dimensions of quality—effectiveness, efficiency,
acceptability, access, equity and relevance.**

» Study design: any study design that allowed measure-
ment of impact of PAs in secondary care utilising a
primary study.

Screening exclusion criteria

Articles were excluded if they did not fulfil one or more
inclusion criteria or if they: (1) were not published in the
English language; (2) reported on PAs working in coun-
tries that are not defined by the International Monetary
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Fund as advanced economies™; (3) did not report empir-
ical findings or were published only in abstract form; (4)
presented their results for PAs in an amalgamated form
with the results for other professions/mid-level providers
or did not describe the specialties they were reporting
on; (5) contained only descriptive accounts of PA demog-
raphy, workload, clinical practice or productivity or PA
self-report of any aspect of their role; (6) focused on and
measured an intervention delivered by PAs rather than
PAs as the intervention; (7) focused on and measured
PA clinical practice or productivity before and after a
service redesign or educational intervention; (8) focused
solely on educational processes; and (9) presented liter-
ature reviews, commentaries and/or non-peer-reviewed
articles.

Data collection and quality assessment

Two authors (pairings among FP, CW and MH) inde-
pendently extracted the data from selected papers, with
any disagreement resolved through discussion. A check-
list was used to extract the following information from
the selected papers: (1) general characteristics of studies
and (2) results, limitations and conclusions as noted by
authors and reviewers.

The same author pairings appraised the quality of
included studies using the QualSyst quality checklists for
quantitative and qualitative studies, selected as a validated
tool for the evaluation of primary research papers from
a variety of ﬁelds,26 with additional questions from the
Mixed Methods Appraisal Tool, selected as a tool tested
for its efficiency and reliability,27 where appropriate. For
the quantitative studies, 12 items (figure 1) were scored
depending on the degree to which the specific criteria
were met (‘yes’=2, ‘partial’=1, ‘no’=0). Scores for the
qualitative studies were calculated in a similar fashion,
based on the scoring of 10 items. Any items not applicable
to a particular study design were marked ‘n/a’ and were
excluded from the calculation of the summary score.
No study was excluded on the basis of its quality score;
the limitations of lower quality evidence are however
explored in considering how much weight can be given
to the evidence when we synthesise studies.”

Data analysis

A meta-analysis was not performed due to the hetero-
geneity of the included studies in terms of scope and
outcomes investigated as found during data extraction.
Therefore, narrative synthesis was undertaken®
conducted against the four elements in published,
accepted guidance on the conduct of narrative synthesis
in systematic reviews’’ *": developing a theory of how
the intervention works, why and for whom; developing
a preliminary synthesis of findings of included studies;
exploring relationships within and between studies;
assessing the robustness of the synthesis (through formal
quality assessment as well as reflection). For the synthesis
the included studies were grouped into specialty (ie,
acute medicine, care of the elderly, emergency medicine,
mental health, and trauma and orthopaedics) and then
subgrouped into the outcomes they measured.

RESULTS

Search results

The overall search strategy identified 5472 references,
from which we selected 161 articles for more detailed
reading. Figure 2 presents the PRISMA flow chart, illus-
trating the literature search and selection process, and
reasons for study exclusion on full-text reading. A total
of 16 articles were included for data collection, quality
appraisal and data analysis.

A summary of the included evidence is presented below
in three subsections: characteristics of included studies,
methodological quality and synthesis of findings on the
impact of PAs.

Characteristics of included studies
Table 1 presents the characteristics for each study in terms
of the specialties they were drawn from.

In summary, seven studies were included from emer-
gency medicine,”™ ™ six studies reported from trauma and
orthopaedics,”™* two from acute internal medicine***
and one from mental health.*” No studies were identified
from care of the elderly medicine.

Conclusions supported by the results

B

Results reported in sufficient det i | — e
| ———— |

Controlled for confounding

Some estimate of variance is reported for the main results
Analytic methods justified and appropriate

Sample size appropriate

Outcome and measure(s) well defined and robust to
Blinding of subjects reported (if reported)

Blinding of investigators reported (if applicable)

Random allocation described (if applicable)

Subject characteristics sufficiently described?

It
I ————————————————— " —
e=e=e—ne——n=—as._ === I

mYes

'[

® Partial
No

uN/A

Method of group selection described and appropriate
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Question / objective described
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The publication year ranged from 1995 t0 201770414247

The majority were from the USA (n=12), with four from
Canada.”® ** # % The studies measured a number of
outcomes; results are shown in table 2.

Two studies employed mixed methods* *; one study
used a qualitative analysis,”” the remainder employed
quantitative approaches. Five quantitative studies anal-
ysed prospectively collected data™ ******0 and seven used
a retrospective analysis.”** % %424 A] studies but one*
were observational.

Methodological quality

The studies were of variable methodological quality. The
mean quality score was 79% (SD 0.20), median 82%,
minimum 32%,* maximum 100%,” ** IQR 783, 92. Figure 1
presents a summary of the degree to which the included
evidence met the criteria of methodological quality and
shows that the most important methodological flaws in the
included quantitative studies were the failure to adjust the
analysis for confounding variables, the absence of informa-
tion to evaluate participants’ selection adequacy, and the
lack of information about baseline and/or demographic
information of the investigated participants. Overall, the
quality of the included qualitative evidence was low, mainly
due to insufficient description of the sampling strategy,
data collection and analysis methods.* ***/

Synthesis of findings on the impact of PAs

We organised our findings by secondary care specialty.
Within each specialty, we described the findings within
the quality dimensions,24 presenting the dimension with
the largest number of studies within each specialty.

Emergency medicine

The seven studies in emergency medicine variously
compared clinical care offered by PAs and physicians of
various grades”™ and operational /service measures.”**
In only two of these studies was the comparison of PAs and
other physicians in a system where the PAs were described
as working ‘solo’, substituting for physicians at particular
times of the day” or seeing patients without the input of
the attending physician.*

Waiting or access outcomes were reported in one Cana-
dian study”; the outcomes were leaving without being seen
and waiting times. The presence of a PA was reported as
significantly reducing the likelihood of a patient leaving
without being seen by 44% (95% CI 31% to 63%, p<0.01),
the crude rate being 6.5 without and 4.9% with a PA. The
odds of a patient being seen within their benchmark wait
time was 1.6 times greater (95%CI 1.3 to 2.1, p<0.05)
when the PA was involved in the patient’s care, with these
analyses strengthened by adjustment for hospital, time of
patient visit and acuity level.” However, the PA was an
additional staff resource rather than a substitute in this
study, giving extra coverage at the busiest times, alongside
also newly appointed nurse practitioners, who increased
the odds of being seen on target more than the PAs did,
with an OR of 2.1.

Length of stay was considered in two studies,” ** with

contradictory results in the comparison against physi-
cians, from different interventions in terms of PAs.
Arnopolin and Smithline™ reported experienced ED
PAs and physicians working solo at different times of day
in a satellite unit. This study provided a direct compar-
ison (and control for patient age in the analysis), with a
result of a statistically significantly mean longer length
of visit (8 min) for patients of PAs (82min vs the physi-
cians’ 75 min, 95% CI -10 to -6, p<0.001), but also noted
that differences in length of visit varied by diagnostic
group, with PAs’ patients between 5 and 32 min longer. In
contrast, Ducharme et al”® reported that where PAs were
an additional staff resource alternating with nurse prac-
titioners, PAs reduced their length of stay by 30% (mean
80min reduction, 183min vs 262min, 95% CI 21.6% to
39%, p<0.01).

Cost was considered through total charge (hospital and
physician charge) for the visit,” with a small but statis-
tically significant decrease per patient reported when
patients were treated by a PA, with differences (not statis-
tically significant) by diagnostic groups.

Treatments offered, in terms of analgesia prescribing,
were reported in three studies,” * ¥ with conflicting
findings. Secondary analysis of national (USA) ED survey
data (1995-2004) reported no significant difference by
type of provider in frequency of prescribing narcotic
or non-narcotic analgesics and in the mean number
of prescriptions per visit, but did observe a statistically
significantly higher proportion of PAs’ cases receiving a
prescription compared with those of physicians and nurse
practitioners (PAs 77.9%, physicians 75.5%, nurse prac-
titioners 75.4%, p=0.001).** No adjustment for potential
confounders was made. Using the same national survey
data but for a subset for long bone fractures, secondary
analysis for 1998-2003 reported similarly, with those seen
by a PA having adjusted odds of 2.05 for receiving opiate
analgesia in the ED (95% CI 1.24 to 3.29).”” This well-pow-
ered retrospective cohort study of high quality differs
from another study of similar quality with somewhat
contrasting findings™ in which for patients contacted
at an undefined time (average 3days following their ED
visit) those attended by an emergency physician had
adjusted odds of 3.58 (95% CI 2.05 to 6.24) for receiving
pain medication while in the ED (29% of their patients)
compared with those attended by PAs (10% of their
patients), in a prospective cohort study based on patient
self-report.” Although the period of time for this study is
not specified, it first reported in 1998, perhaps suggesting
the same decade of data was involved. These three studies
did not report the PAs’ place in the team or whether they
added to or substituted for members of the medical team,
nor whether they saw patients as part of a team or solo.

Two studies considered clinical outcomes of care. One,
the oldest study in the review,” from 1995, reported that
in a large sample of patients presenting with lacerations
at the ED and seen by PAs there was no statistically signif-
icant difference in wound infection rates compared with
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other medical staff providers (medical students, residents
and attending physicians).”® However, the authors noted
a potential Hawthorne effect as all wounds had been eval-
uated by an attending physician prior to allocation to one
of the medical team members, based on their level of
training. It was noted that PAs in this study, with 9-12years’
experience, were classified as experienced (not junior)
practitioners. The other, newer, study’® used a proxy
measure of clinical safety, that is, the 72hours’ reatten-
dance (recidivism) rate to the ED for children aged 6 and
younger, and reports that this was significantly lower for
those patients treated only by a PA (6.8% vs emergency
physician 8.0%, p=0.03), in a large study. However, these
rates were unadjusted, and the characteristics of the study
population show statistically significantly different mean
ages and rate of admission in the patients treated in each
group, with PAs seeing the older of the children who were
much less likely to be admitted. Although analysis of the
recidivism rates by Emergency Severity Index score for
patients seen by PAs versus doctors found no statistically
significant differences between groups and the authors
conclude that PA providers deliver comparable care, the
authors themselves consider that it is not known if PAs
would have made the same decisions as physicians for the
same group of patients.

Study details
McCutchen et al*’

described without detail
» Short report with overview of

» Qualitative analysis methods
themes; no quotations

Key limitations

Quality
score
45%

Trauma and orthopaedics

Six papers reported on PAs working in trauma and ortho-
paedics. These spanned a l4-year period. Four™ *' * #
focused on an aspect of provision of a hospital trauma
service; and two considered planned inpatient care.®*

Three studies described how PAs were substituting for
doctors, for residents* or surgical assistants,” ** while
the others presented service reorganisations of which
PAs were a part, seemingly an addition to the pre-ex-
isting medical team.” *' ** The outcomes assessed were
numerous—patient satisfaction, perceptions of other
clinical staff, costs, time of various aspects of care, patient
throughput, length of stay, fracture malunion and opera-
tive complications and mortality. The strength of evidence
for each outcome is now assessed.

Two prospective studies of the addition of PAs to
surgical teams, preoperatively, intraoperatively and post-
operatively,"” ** reported both patient satisfaction and
acceptability of PAs to other clinical staff from surveys of
these groups. Positive results were presented from both
studies’ patient satisfaction surveys, in large” and small**
response numbers, reporting 91.3% of hip and 87.7%
of knee patients being satisfied or very satisfied* and an
overall rating of PA care of 9.65 out of 10** although no
comparator data were collected. The reports of staff were
more mixed by staff group in Bohm et al’s study™ with
physician team members being positive (100% agree-
ment with all survey items on the positive contribution
of PAs) and nursing staff more equivocal, expressing
concern about the overlap of tasks traditionally consid-
ered to be the responsibility of nurses; and by impact in
different parts of the surgical journey in Hepp et al's*

hierarchy and patient understanding of the term physician

times and improved access to tertiary care and screening
assistant

Participants described: improved access to primary
appointments and longer appointments; equal team
cohesion for the PA or the psychiatrist; decreased wait
programmes; and implementation challenges of triage

Finding(s)
challenges of delivering care for patients; more timely access to psychiatric

psychiatric care with

the PA model

Outcome measures
CHEF, congestive heart failure; ED, emergency department; ER, emergency room; GP, general practitioner; NP, nurse practitioner; NSAID, non-steroidal anti-inflammatory drug; PA, physician

Mental health Perceived effect and
assistant/associate.

Table 2 Continued

Specialty
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Records identified through Additional records 1dentified Records identified through
database searching through other lateral searching update database searching
(14/12/2015) (05/01/2018)
n=6306 n=595 n=1923

MEDLINE (871) 1) Related article (RA) search: MEDLINE (292)
EMEASE (1938) - Pubmed (371) EMBASE (796)
ASSLA ()] - SCOPUS (153) ASSIA @n
CENTRAL (145) CENTRAL (43)
CINHAL Plus  (1903) 3 Hand searchiog o rofsrenc o CINHALPlus  (122)
SCOPUS (1011) tist (71) SCOPUS (525)
Psyclnfo (226) Psyclnfo ICh)
SPP (19) SPP )
Econlit (106Y Econlit (14

Duplicates removed Duplicates removed

n=2346 n= 1006
A
Records screened L Records excluded
n=5472 (n=75311)
Full-text articles excluded
(n=145)
Full-text articles assessed for _ feasons for exclusion: .
eligibility L * Not specialty of interest (46) -of which
n=161 mixed specialties (16), other secondary
settings (15), or primary care (5)

l

Studies included in narrative

synthesis
n=16
EMBASE @
CINHAL Plus (1)
SCOPUS @)

Searchupdate  (5)

o P4 results amalgamated wath another
profession (41)

* No empirical findings (23)

o No P4 impact measurement (28)

o Not P4 according the definition @)

o P4 self-reported (2)

e Duplication (1)

Figure 2 Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA) flow chart. PA, physician assistant/

associate.

study, where staff ratings were mostly above 4 out of 5,
agreeing or strongly agreeing that the PA was a collab-
orative team member. Staff appreciated continuity and
PA advances in skills in the operating room, but did not
feel the role could offer everything a previous surgical
extender did postoperatively, despite being a collabora-
tive team member."

Operational measures were addressed in five of the
studies in this specialty, split into a number of outcomes
pertaining to time™ **** and to cost.”® *

The evidence of the impact of PAs on access times was
equivocal. One study reported how the wait to be seen by
the orthopaedic service in the ED section of their ortho-
paedic pathway was significantly shortened (366 min vs
571 min; p=0.0006) when PAs were substituted directly for
doctors, although the authors attributed this to a combi-
nation of factors, and not just to the PAs, including more
registered nurse cover, introduction of a family practice
resident and other changing practices.” Another found
the same when PAs were added to the team as part of

larger trauma team reorganisation.” Median number of
weeks to wait for surgical procedures was also reported
to be reduced from 44 to 30weeks,” attributed by the
authors to the use of two operating theatres by the
surgeon, made possible by the PA preparing and finishing
the case, similarly to the 30% increased throughputin the
number of new patients in the preoperative stage.*

In terms of time, two studies® ** reported in detail on
operating room times—set-up, wound closure to out
of theatre, average operating room time and postsur-
gery time. Althausen ¢t al’® only noted a minimal (not
statistically significant—26.6 min vs 24 min; p=0.0034)
difference for set-up time in a direct comparison study,
while Hepp et al”® describe a 39% reduction in time at
this stage. PAs also released time for supervising physi-
cians—204 hours/year (p=not reported)*’ or 2hours/
day®, and for GPs (not quantified), who had previ-
ously acted as surgical assistants.”’ Three high-quality
studies™ * ** reported variably on length of hospital stay,
with one showing a significant reduction (3—4hours, a
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fraction of 1day) for all patients when PAs were an addi-
tion to either the resident physician team (mean 4.32 days
vs 4.62days, p=0.05; and median 3.74days vs 3.94 days,
p=0.003) or reorganised trauma panel (mean 4.32days
vs 4.69days, p=0.05; and median 3.74days vs 3.88days,
p=0.02)* and two replacement studies finding no differ-
ence—when carrying out adjusted analyses of lyear
against another* or when PAs were present or not.”

Evidence regarding cost was again mixed. Bohm et al*’
suggest the actual costs of employment for three PAs
(between $270000 and $327 000) were similar to those
of the GPs they replaced ($270 226.88) in the operating
room but argue an opportunity cost for others through
released time for the supervising physicians. However,
a non-replacement model, Althausen et af* reported
specific cost savings in the ED ($133.53 savings per
patient, $41394 in lyear) and operating room ($3207
savings) based on time reduction and PA charges (taking
account that only 50% of PA costs were covered through
charges).

As well as these operational measures, these studies
also reported health outcomes, and all reported no
difference’' or improvement in these.” **** Two consid-
ered the rate of complication from procedures involving
PAs” *' and two reported on mortality.* * In terms of
operating room complication rates® or the likelihood
of fracture malunion if the providers included a PA,41
these did not differ significantly from those of other
providers, but postoperative complications were reported
to have decreased (8.16% vs 12.83%, p=0.0034) and anti-
biotic use (94.35% vs 91.47%, p=0.0302) and deep vein
thrombosis prophylaxis (60.69% vs 53.96%, p=0.0084)
increased (statistically significantly) for cases with a
PA present (although it is noted that the tables in this
paper presented findings contradictory to the text and
abstract).” One study assessing mortality in two yearlong
periods reported that involvement of PAs in the clinical
team had no effect on overall mortality rates** while
another found that mortality decreased by approximately
1% with the introduction of PAs to a trauma panel (9.67%
vs 12.21%, adjusted OR 0.77;95% CI 0.55 to 0.99, p=0.13)
and 1.5% to general surgery residents’ teams (9.03% vs
14.83%, adjusted OR 0.6; 95% CI 0.41 to 0.80, p=0.003)."*
However, this could not be directly attributable to the
addition of the PA because contemporaneous improve-
ments in efficiency of the trauma service occurred.

Acute internal medicine

The two studies considering PAs in acute internal
medicine both examined resource use and clinical
outcomes”™ * in replacement studies, one prospectively
examining the impact of PAs in place of interns/resi-
dents,’® the other retrospectively comparing outcomes
where PAs made up a greater or lesser proportion of
the medical team staff, in place of physicians.” Both
studies measured length of stay, direct costs and inpa-
tient mortality for patients with diagnoses of cerebrovas-
cular accident, pneumonia, acute myocardial infarction

discharged alive, congestive heart failure (CHF) and
gastrointestinal haemorrhage,*® and those with a principal
medical (non-surgical, non-obstetrical) diagnosis code®;
the latter study also measuring 30-day all-cause readmis-
sion. Neither study reported any significant differences in
length of stay between groups, with length of stay consid-
ered to be a proxy for severity of illness. Cost in terms of
relative value units (RVU, based on billing information for
physician-ordered items, excluding administrative costs
outside of the physician’s control) was also mostly similar
although laboratory RVUs were lower for PAs, that s, they
ordered fewer investigations after adjustment for demo-
graphics in each diagnostic group (for stroke p=0.015,
pneumonia p=0.003and CHF p=0.004). In each case,
PAs’ RVUs were lower than those of residents.*® Similarly,
Capstack et al”® reported a statistically significantly lower
mean patient charge for the expanded PA group ($7822
vs $7755 for the conventional PA group (3.52% lower
(95% CI 2.66% to 4.39%); p<0.001)). Inpatient mortality
was stated to be higher for the PA group in pneumonia
care only,*® although the authors reported neither the
percentage nor statistical values, and the larger study
reported no significant differences in mortality or 30-day
all-cause readmission.” The authors concluded that PAs
used resources as effectively as, or more effectively than,
residents*® at the same time as providing similar clinical
quality.®

DISCUSSION

Principal findings

This systematic review identified a large number of studies
of PAs working in secondary care settings, internationally.
However, once studies were excluded that did not meet
the inclusion criteria, only 16 papers remained. Most of
the included studies were from the emergency medicine
and trauma and orthopaedics specialties, with two from
acute internal medicine and one from mental health. We
found no studies in our other specialty of interest—care
of the elderly—where another larger grouping of PAs
worked in the UK according to a national survey'® at the
time of planning this review. Several of the studies were
of high quality, providing comparative data, and some
contained statistical adjustments to address confounding;
however, all findings were observational. While we recog-
nise that trials are rarely feasible in this type of workforce
intervention, adjustment for confounding by indication is
a serious challenge in this setting, especially when using
a limited routine data source, and residual confounding
from imperfect measures of severity” and bias from
adjusting for covariates that were not confounders®
were likely. Quality also varied widely. This is noteworthy
considering that this was a relatively recent set of papers.
In addition, comparison and synthesis has been limited
by the mix in the papers of those who measure outcomes
where PAs are an addition to a team (presenting difficul-
ties in attributing the outcomes to PAs as opposed to any
other increase in team capacity) and those where PAs
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substitute for other physicians where the contribution of
PAs themselves is actually being measured. Although every
paper reported the contribution of PAs in its specialty/
subspecialty as overall positive, it is important that the
following summary of the main findings of the review is
considered in the context of the issues of method and
methodological quality.

Results were spread across a number of outcomes,
though those related to operational measures—waiting
times or times taken for treatment, as well as patient satis-
faction—were most prevalent. Outcomes reported when
employing PAs in emergency medicine were varied. Oper-
ational performance results reported were decreased
waiting time and reduced length of stay in the ED,* an
increase in length of visit for those seen by PAs® and
reduced charges.” Healthcare outcomes reported were
no difference in 72hours’ revisits to the ED*® or wound
infection rate,39 and differences which were difficult to
interpret, for example, an increased prescription rate,*
or increase” or decrease in analgesia prescribing.” The
messages are remarkably similar for trauma and orthopae-
dics. Operational measures highlighted no difference to**
or reduced™ **** * waiting times in the emergency, oper-
ative and postoperative phases of care; released physician
and reduced cost.” Here the evidence on health
outcomes was mostly positive—increased adherence to
treatment processes such as antibiotic administration,”
reduced postoperative complications,” no difference
in fracture malunion*' and either no difference’ or a
reduction® in mortality. High patient satisfaction and
staff acceptability, although with some caveats, were also
reported.*’ **

The two studies in internal (acute) medicine were of
high quality and were among the few replacing physicians
with PAs. Both found no differences in clinical outcomes
between PAs and residents, or in length of stay, although
lower costs were reported.” ** In mental health, the one
study’s qualitative evidence points also to acceptability of
the role through team cohesion and improvements in
whole system working.*’

Summarising across the specialties we have reported
five studies where PAs were an addition to the
team.*® ¥ 2B 4047 11y hese more patients are reported
to have been treated; waiting, ED and operating room
times are said to have been shorter and mortality to be
lower; however, assessment of the contribution of PAs
as opposed to any increase in team capacity is limited.
Eight studies which compared outcomes of care by
PAs and physicians either when one or the other was
providing care or when PAs were substituting overall for
physicians®® % %0 38 0447 b resented mixed results: either
no or a very small difference to length of stay, reduced
resource used but at equal or reduced cost, some time
savings to senior physicians, lower analgesia prescribing,
no difference in wound infection rate, inpatient
mortality or reattendance, or in acceptability to staff
and patients. In three of the studies we do not know if
the PAs were additions or substitutions but two reported

3437 . .
and one no difference in

41

higher prescribing by PAs.
negative outcomes from fracture.

Strengths and weaknesses

This review has systematically assessed the body of PA
literature most immediately applicable to the current
UK secondary care setting. We selected the five special-
ties in which PAs in the UK were mostly reported to be
working'® and therefore drew together the evidence of
most relevance in that context and noted prominent
gaps in evidence. However, this excluded evidence from
other specialties. We excluded any studies including
intensive care data as this overlapped with acute medi-
cine in many abstracts and we could not separately draw
this out, and similarly we excluded studies with medical
and surgical specialties combined. We note that this liter-
ature appeared to include a greater proportion of studies
with stronger study designs, including prospective and
randomised designs; in particular we have excluded the
recent matched controlled large studies from the Nether-
lands in which several specialties—some within and some
without our inclusion criteria—were studied.”” "'

All of the included papers were from North America,
with the majority from the USA, where health service
organisation and the PA role may differ from that in
other countries developing the PA role. In the USA, PAs
can prescribe and order ionising radiation, and are, as a
body, more experienced than in countries more recently
embracing this role.

We planned to carry out meta-analysis as appropriate
to the literature included. The diversity of intervention
as in initiation of PAs or change to PA practice being
measured prevented this, as did identifying the effect of
PAs when there were other simultaneous changes, even
where a body of literature pertaining to a particular
outcome measure, such as length of stay, was included.
Although narrative review is more limited in its preci-
sion, in following a framework for this, we have aimed to
provide a clear rationale for the synthesis and conclusions
we draw from it.

Meaning of the study

This evidence is heavily weighted towards process times and
patient satisfaction, with much less on health outcomes,
although outcomes are crucial to assess safety of practice
for all clinicians. Similar findings have been reported in a
systematic review of new (non-medical) roles in emergency
medicine—reductions in waiting times in EDs, high level
of patient satisfaction, confidence and acceptance of the
roles.” Evidence also suggests that the perception of waiting
times and satisfaction are correlated.”

Evidence from outside of the USA is very slim, as is
evidence from multicentre studies. The implications of this
for policy can be seen in two ways.

First, the limitations to evidence could be considered a
cause for some concern, particularly in light of exponential
growth in training numbers for PAs in England (alongside
other UK countries),”* government support for increased
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numbers (in primary care at least)'” and for recent consul-
tation on the introduction of statutory regulation for PAs,
alongside judgement by employers and workforce planners
of the role’s value, alongside other medical associate profes-
sions.””*® Numbers of PAs are also rising rapidly in the USA.*
That said, the evidence presented in this review is positive
and likely supportive of the direction of travel in policy. In
addition, the case for PAs in the UK secondary care setting
is made on the stability they might offer to medical teams
and their broad knowledge in the face of hyperspeciali-
sation”” and recently acquired knowledge—although not
covered in this review due to its inclusion of PAs from across
multiple specialties—suggests that PAs in England work in
teams of multiple medical and other clinical staff grades™
and that they are seen primarily as a resource where there
are significant medical staffing issues.”’ High-quality, multi-
centre-matched controlled substitution evidence from the
Netherlands™ ' reassuringly also offers similar evidence to
thatincluded in our review regarding no difference in a large
number of inpatient and postdischarge clinical outcomes,
alongside an increase in patient satisfaction. The study found
no difference in total healthcare costs or quality-adjusted life
years, despite lower personnel costs. The authors conclude
that PA substitution appeared safe. The studies included in
this review can be seen as complex interventions in complex
systems and yet this has not been considered in the conclu-
sions the authors draw. Well-controlled studies are needed to
fill in the gaps in our knowledge about the outcomes of PAs’
contribution to the secondary care. More such evidence is
required as well as further evaluation from a realist perspec-
tive—considering context, mechanisms and outcome—if
PAs cannot be separated from service; measurement would
use the principles of realist complex intervention science®
or process evaluation to ‘Clearly describe the intervention
and clarify causal assumptions (in relation to how it will be
implemented, and the mechanisms through which it will
produce change, in a specific context).””!

CONCLUSION

Modest research evidence exists on PAs working in emer-
gency medicine, trauma and orthopaedics, and acute
internal medicine; very limited evidence in mental health
and none meeting our criteria in care of the elderly. The
focus of the research is mainly on organisational and finan-
cial implications because increasing throughput of patients,
while containing costs and without adversely affecting
outcomes, is fundamental to the rationale for the PA role.
Evidence shows that use of PAs can achieve this objective.
The PAs worked as additions as well as substitutes in complex
systems where work is organised in teams which creates chal-
lenges for identifying cause and effect. PA employment is
also often part of wider service redesign or staffing changes
in response to other changes, for example, availability of
medical staff. The evidence here suggests that PAs can make
a positive contribution to medical care and medical teams.
Further research to the standard of more recent publica-
tions is needed to elucidate the impact of PAs in different

specialty areas, including comparators, and reporting on
more than one setting, including countries in which the PA
role is expanding rapidly.

Contributors MH led the design, execution and writing of this paper, under the
direction of the study’s PIVMD and supported by discussion with and written
feedback from all coauthors (CW, FP, HG, SL, JP, RG, JG, LN) on the design of the
review and interpretation of findings. In addition, MH, CW, FP and VMD searched for
literature and carried out data extraction and quality assessment. All authors (CW,
FP, HG, SL, JP, RG, JG, LN, VMD) contributed intellectual content to the paper.

Funding This project was funded by the National Institute for Health Research
Health Services and Delivery Research Programme (project number 14/19/26).

Disclaimer The views and opinions expressed herein are those of the authors
and do not necessarily reflect those of the HS&DR Programme, NIHR, NHS or the
Department of Health.

Competing interests SL: University of Surrey runs a Physician Associate course.
JP: chairs the UK and Ireland Board for Physician Associate Education and is the
director of the Physician Associate programme at the University of Birmingham.

Patient consent Not required.
Provenance and peer review Not commissioned; externally peer reviewed.
Data sharing statement No additional data are available.

Open access This is an open access article distributed in accordance with the
terms of the Creative Commons Attribution (CC BY 4.0) license, which permits
others to distribute, remix, adapt and build upon this work, for commercial use,
provided the original work is properly cited. See: http://creativecommons.org/
licenses/by/4.0/

© Article author(s) (or their employer(s) unless otherwise stated in the text of the
article) 2018. All rights reserved. No commercial use is permitted unless otherwise
expressly granted.

REFERENCES

1. World Health Organisation Global strategy on human resources for
health: Workforce 2030. Draft (2015). 2016. (accessed 12 Nov 2016)
http://www.who.int/hrh/resources/pub_globstrathrh-2030/en/

2. World Health Organisation. Task shifting: rational redistribution of
tasks among health workforce teams - global recommendations and
guidelines. Geneva: World Health Organisation, 2008.

3. Mittman DE, Cawley JF, Fenn WH. Physician assistants in the United
States. BMJ 2002;325:485-7.

4. NCCPA. 2016 Statistical profile of certified physician assistants an
annual report of the national commission on certification of physician
assistants: NCCPA, 2017. https://prodcmsstoragesa.blob.core.
windows.net/uploads/files/2016StatisticalProfileofCertifiedPhysici
anAssistants.pdf (accessed 25 Jun 2018).

5. AAPA. What is a PA? https://www.aapa.org/what-is-a-pa/ (accessed
22 Mar 2017).

6. Hooker RS, Hogan K, Leeker E. The Globalization of the Physician
Assistant Profession. The Journal of Physician Assistant Education
2007;18:76-85.

7. Health Education England. HEE Business Plan 2015/16. 2015https://
hee.nhs.uk/sites/default/files/documents/HEE-Business-Plan-2015-
16.pdf (accessed 02 Nov 2016).

8. Healthforce Ontario 2009 Ontario’s Physician Assistant Initiative: An
Overview. http://www.healthforceontario.ca/en/M4/Ontario%27s_
Physician_Assistant_lInitiative (accessed 13 Nov 2016).

9. Synergia Limited. Phase Il of the physician assistant demonstrations
evaluation report: report for health workforce New Zealand.
Wellington: Ministry of Health, 2015. http://www.health.govt.nz/
publication/phase-ii-physician-assistant-demonstrations-evaluation-
report. (accessed 2 Nov 2016).

10. Department of Health and The Rt Hon Jeremy Hunt MP. New Deal for
General Practice. 2015 https://www.gov.uk/government/speeches/
new-deal-for-general-practice (accessed 25 Jan 2018).

11. Drennan VM, Halter M, Brearley S, et al. Investigating the
contribution of physician assistants to primary care in England:

a mixed-methods study. Health Services and Delivery Research
2014;2:1-136.

12. Velde FVD, Windt WVD. Alumni van de masteropleiding Physician
Assistant. Utrecht: Kiwa Prismant; 2013. Cited in Timmermans
MJ, van Vught AJ, Wensing M, Laurant MG. The effectiveness

20

Halter M, et al. BMJ Open 2018;8:€019573. doi:10.1136/bmjopen-2017-019573

"ybuAdoo Aq paroslold 1senb Aq 8102 Joquiadaq £ uo Jwod fwg-uadolwg//:dny woly papeojumoqd "8T0Z dunC 6T U0 £/66T0-2T02-uadolwa/oeTT 0T Se paysignd isii :uado rINg


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.who.int/hrh/resources/pub_globstrathrh-2030/en/
http://dx.doi.org/10.1136/bmj.325.7362.485
https://prodcmsstoragesa.blob.core.windows.net/uploads/files/2016StatisticalProfileofCertifiedPhysicianAssistants.pdf
https://prodcmsstoragesa.blob.core.windows.net/uploads/files/2016StatisticalProfileofCertifiedPhysicianAssistants.pdf
https://prodcmsstoragesa.blob.core.windows.net/uploads/files/2016StatisticalProfileofCertifiedPhysicianAssistants.pdf
https://www.aapa.org/what-is-a-pa/
http://dx.doi.org/10.1097/01367895-200718030-00011
https://hee.nhs.uk/sites/default/files/documents/HEE-Business-Plan-2015-16.pdf
https://hee.nhs.uk/sites/default/files/documents/HEE-Business-Plan-2015-16.pdf
https://hee.nhs.uk/sites/default/files/documents/HEE-Business-Plan-2015-16.pdf
http://www.healthforceontario.ca/en/M4/Ontario%27s_Physician_Assistant_Initiative
http://www.healthforceontario.ca/en/M4/Ontario%27s_Physician_Assistant_Initiative
http://www.health.govt.nz/publication/phase-ii-physician-assistant-demonstrations-evaluation-report
http://www.health.govt.nz/publication/phase-ii-physician-assistant-demonstrations-evaluation-report
http://www.health.govt.nz/publication/phase-ii-physician-assistant-demonstrations-evaluation-report
https://www.gov.uk/government/speeches/new-deal-for-general-practice
https://www.gov.uk/government/speeches/new-deal-for-general-practice
http://dx.doi.org/10.3310/hsdr02160
http://bmjopen.bmj.com/

of substitution of hospital ward care from medical doctors to
physician assistants: a study protocol. BMC Health Serv Res
2014;14:43.

13. Ritsema T. Faculty of Physician Associates Census results 2017:
Royal College of Physicians Faculty of Physician Associates. http://
www.fparcp.co.uk/about-fpa/fpa-census (accessed 25 Jan 2018).

14. Hooker RS, Everett CM. The contributions of physician assistants in
primary care systems. Health Soc Care Community 2012;20:20-31.

15. Halter M, Drennan V, Chattopadhyay K, et al. The contribution of
physician assistants in primary care: a systematic review. BMC
Health Serv Res 2013;13:223.

16. Doan Q, Sabhaney V, Kissoon N, et al. A systematic review: The role
and impact of the physician assistant in the emergency department.
Emerg Med Australas 2011;23:7-15.

17. Johal J, Dodd A. Physician extenders on surgical services:

a systematic review. Can J Surg 2017;60:172-8.

18. Ritsema TS. Faculty of physician associates census results. 2016.
http://www.fparcp.co.uk/about-fpa/fpa-census (accessed 10 Sep
2017).

19. Merkle F, Ritsema TS, Bauer S, et al. The physician assistant: Shifting
the Paradigm of European medical practice? HSR Proc Intensive
Care Cardiovasc Anesth 2011;3:255-62.

20. Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. J
Clin Epidemiol 2009;62:1006-12.

21. Halter M, Wheeler C, Drennan V, et al. Evidence of impact of
physician associates in secondary care: a systematic mixed studies
review. PROSPERO 2016. CRD42016032895 http://www.crd.york.ac.
uk/PROSPERO/display_record.asp?ID=CRD42016032895 (accessed
on 10 Sep 2017).

22. Greenhalgh T, Peacock R. Effectiveness and efficiency of search
methods in systematic reviews of complex evidence: audit of primary
sources. BMJ 2005;331:1064-5.

23. Department of Health. The competence and curriculum framework
for the physician assistant. London: Department of Health, 2006.

24. Maxwell RJ. Dimensions of quality revisited: from thought to action.
Qual Health Care 1992;1:171-7.

25. International Monetary Fund. Table B1: Advanced Economies:
Unemployment, Employment, and Real GDP per Capita. https://
www.imf.org/external/pubs/ft/weo/2015/01/pdf/tblpartb.pdf
(accessed on 14 Dec 2015).

26. Kmet LM, Lee RC, Cook LS. Standard quality assessment criteria for
evaluating primary research papers from a variety of fields. Alberta
Herit Found Med Res 2004;13:1-11.

27. Pace R, Pluye P, Bartlett G, et al. Testing the reliability and efficiency
of the pilot Mixed Methods Appraisal Tool (MMAT) for systematic
mixed studies review. Int J Nurs Stud 2012;49.

28. Centre for Reviews and Dissemination, University of York. Systematic
Reviews. CRD’s guidance for undertaking reviews in healthcare,
2009.

29. Thomas J, Harden A. Methods for the thematic synthesis of
qualitative research in systematic reviews. BMC Med Res Methodol
2008;8:45.

30. Popay J, Roberts H, Sowden A, et al. Guidance on the conduct of
narrative synthesis in systematic reviews: ESRC Research Methods
Programme, 2006.

31. Noyes J, Lewin S. Chapter 6: Supplemental Guidance on Selecting a
Method of Qualitative Evidence Synthesis, and Integrating Qualitative
Evidence with Cochrane Intervention Reviews. In: Noyes J, Booth A,
Hannes K, eds. Supplementary Guidance for Inclusion of Qualitative
Research in Cochrane Systematic Reviews of Interventions:
Cochrane Collaboration Qualitative Methods Group, 2011. Version
1 (updated August 2011). http://cqrmg.cochrane.org/supplemental-
handbook-guidance. (accessed Jan 2015).

32. Arnopolin SL, Smithline HA. Patient care by physician assistants and
by physicians in an emergency department. JAAPA 2000;13:39-40.

33. Ducharme J, Alder RJ, Pelletier C, et al. The impact on patient flow
after the integration of nurse practitioners and physician assistants in
6 Ontario emergency departments. CJEM 2009;11:455-61.

34. Hooker RS, Cipher DJ, Cawley JF, et al. Emergency medicine
services: Interprofessional care trends. J Interprof Care
2008;22:167-78.

35. Kozlowski MJ, Wiater JG, Pasqual RG, et al. Painful discrimination:
The differential use of analgesia in isolated lower limb injuries. Am J
Emerg Med 2002;20:502-5.

36. Pavlik D, Sacchetti A, Seymour A, et al. Physician Assistant
Management of Pediatric Patients in a General Community

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Emergency Department: A Real-World Analysis. Pediatr Emerg Care
2017;33:26-30.

Ritsema TS, Kelen GD, Pronovost PJ, et al. The national trend in
quality of emergency department pain management for long bone
fractures. Acad Emerg Med 2007;14:163-9.

Singer AJ, Hollander JE, Cassara G, et al. Level of training, wound
care practices, and infection rates. Am J Emerg Med 1995;13:265-8.
Althausen PL, Shannon S, Owens B, et al. Impact of hospital-
employed physician assistants on a level Il community-based
orthopaedic trauma system. J Orthop Trauma 2013;27:e87-e91.
Bohm ER, Dunbar M, Pitman D, et al. Experience with physician
assistants in a Canadian arthroplasty program. Can J Sur
2010;53:103-8.

Garrison S, Eismann EA, Cornwall R. Does using PAs in the closed
treatment of pediatric forearm fractures increase malunion risk? JAAPA
2017;30:41-5.

Hepp SL, Suter E, Nagy D, et al. Utilizing the physician assistant role:
case study in an upper-extremity orthopedic surgical program. Can J
Sur 2017;60:115-21.

Mains C, Scarborough K, Bar-Or R, et al. Staff commitment to
trauma care improves mortality and length of stay at a level | trauma
center. J Trauma 2009;66:1315-20.

Oswanski MF, Sharma OP, Raj SS. Comparative review of use of
physician assistants in a level | trauma center. Am Surg 2004;70:272-9.
Capstack TM, Seguija C, Vollono LM, et al. A comparison of
conventional and expanded physician assistant hospitalist staffing
models at a community hospital. J Clin Outcomes 2016;23:455-61.
Van Rhee J, Ritchie J, Eward AM. Resource use by physician
assistant services versus teaching services. JAAPA 2002;15:33-8.
McCutchen B, Patel S, Copeland D. Expanding the role of PAs in
the treatment of severe and persistent mental illness. J Am Acad
Physician Assist 2017;30:36-7.

Greenland S, Robins JM, Pearl J. Confounding and collapsibility

in causal inference. Statistical Science 2017;14:29-46 http://
www.biostat.harvard.edu/robins/publications/Confounding_and_
collapsibility.pdf

Greenland S, Pearl J, Robins JM. Causal diagrams for epidemiologic
research. Epidemiology 1999;10:37-48.

Timmermans MJC, van Vught A, Peters YAS, et al. The impact of the
implementation of physician assistants in inpatient care: A multicenter
matched-controlled study. PLoS One 2017;12:e0178212.

Timmermans MJC, van den Brink GT, van Vught A, et al. The
involvement of physician assistants in inpatient care in hospitals

in the Netherlands: a cost-effectiveness analysis. BMJ Open
2017;7:e016405.

Hoskins R. Evaluating new roles within emergency care: a literature
review. Int Emerg Nurs 2011;19:125-40.

Saxon K, London K, Bacharouch A, et al. Patients’ Perceptions

of Waiting Times and the Effect on Patient Satisfaction in the
Emergency Department. Ann Emerg Med 2013;62:S82.

Health Education England. Medical Associate Professionals. https://
hee.nhs.uk/printpdf/our-work/developing-our-workforce/medical-
associate-professions (accessed 7 Feb 2017).

Department of Health and Social Care. The regulation of medical
associate professions in the UK Closed consultation. https://www.
gov.uk/government/consultations/regulating-medical-associate-
professions-in-the-uk (accessed 25 Jan 2018).

Department of Health. The regulation of medical associate
professions in the UK Consultation document. 2017 https://www.
gov.uk/government/uploads/system/uploads/attachment_data/file/
650554/The_regulation_of MAPs_in_the_UK.pdf (accessed 25 Jan
2018).

Ross N, Parle J, Begg P, et al. The case for the physician assistant.
Clin Med 2012;12:200-6.

Wheeler C, Halter M, Drennan VM, et al. Physician associates
working in secondary care teams in England: Interprofessional
implications from a national survey. J Interprof Care 2017;6:1-3.
Halter M, Wheeler C, Drennan VM, et al. Physician associates in
England's hospitals: a survey of medical directors exploring current
usage and factors affecting recruitment. Clin Med 2017;17:126-31.
Fletcher A, Jamal F, Moore G, et al. Realist complex intervention
science: Applying realist principles across all phases of the Medical
Research Council framework for developing and evaluating complex
interventions. Evaluation 2016;22:286-303.

Moore GF, Audrey S, Barker M, et al. Process evaluation of
complex interventions: Medical Research Council guidance. BMJ
2015;350:n1258.

Halter M, et al. BMJ Open 2018;8:€019573. doi:10.1136/bmjopen-2017-019573

21

"ybuAdoo Aq paroslold 1senb Aq 8102 Joquiadaq £ uo Jwod fwg-uadolwg//:dny woly papeojumoqd "8T0Z dunC 6T U0 £/66T0-2T02-uadolwa/oeTT 0T Se paysignd isii :uado rINg


http://www.fparcp.co.uk/about-fpa/fpa-census
http://www.fparcp.co.uk/about-fpa/fpa-census
http://dx.doi.org/10.1111/j.1365-2524.2011.01021.x
http://dx.doi.org/10.1186/1472-6963-13-223
http://dx.doi.org/10.1186/1472-6963-13-223
http://dx.doi.org/10.1111/j.1742-6723.2010.01368.x
http://dx.doi.org/10.1503/cjs.001516
http://www.fparcp.co.uk/about-fpa/fpa-census
http://dx.doi.org/10.1016/j.jclinepi.2009.06.005
http://dx.doi.org/10.1016/j.jclinepi.2009.06.005
http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42016032895
http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42016032895
http://dx.doi.org/10.1136/bmj.38636.593461.68
http://dx.doi.org/10.1136/qshc.1.3.171
https://www.imf.org/external/pubs/ft/weo/2015/01/pdf/tblpartb.pdf
https://www.imf.org/external/pubs/ft/weo/2015/01/pdf/tblpartb.pdf
http://dx.doi.org/10.1016/j.ijnurstu.2011.07.002
http://dx.doi.org/10.1186/1471-2288-8-45
http://cqrmg.cochrane.org/supplemental-handbook-guidance
http://cqrmg.cochrane.org/supplemental-handbook-guidance
http://www.ncbi.nlm.nih.gov/pubmed/11523490
http://dx.doi.org/10.1017/S1481803500011659
http://dx.doi.org/10.1080/13561820701751468
http://dx.doi.org/10.1053/ajem.2002.34965
http://dx.doi.org/10.1053/ajem.2002.34965
http://dx.doi.org/10.1097/PEC.0000000000000949
http://dx.doi.org/10.1111/j.1553-2712.2007.tb01762.x
http://dx.doi.org/10.1016/0735-6757(95)90197-3
http://dx.doi.org/10.1097/BOT.0b013e3182647f29
http://dx.doi.org/10.1097/01.JAA.0000526777.00101.b9
http://dx.doi.org/10.1503/cjs.002716
http://dx.doi.org/10.1503/cjs.002716
http://dx.doi.org/10.1097/TA.0b013e31819d96d8
http://www.ncbi.nlm.nih.gov/pubmed/15055854
http://www.ncbi.nlm.nih.gov/pubmed/11845630
http://dx.doi.org/10.1097/01.JAA.0000521138.61409.04
http://dx.doi.org/10.1097/01.JAA.0000521138.61409.04
http://www.biostat.harvard.edu/robins/publications/Confounding_and_collapsibility.pdf
http://www.biostat.harvard.edu/robins/publications/Confounding_and_collapsibility.pdf
http://www.biostat.harvard.edu/robins/publications/Confounding_and_collapsibility.pdf
http://dx.doi.org/10.1097/00001648-199901000-00008
http://dx.doi.org/10.1371/journal.pone.0178212
http://dx.doi.org/10.1136/bmjopen-2017-016405
http://dx.doi.org/10.1016/j.ienj.2010.09.003
http://dx.doi.org/10.1016/j.annemergmed.2013.07.044
https://hee.nhs.uk/printpdf/our-work/developing-our-workforce/medical-associate-professions
https://hee.nhs.uk/printpdf/our-work/developing-our-workforce/medical-associate-professions
https://hee.nhs.uk/printpdf/our-work/developing-our-workforce/medical-associate-professions
https://www.gov.uk/government/consultations/regulating-medical-associate-professions-in-the-uk
https://www.gov.uk/government/consultations/regulating-medical-associate-professions-in-the-uk
https://www.gov.uk/government/consultations/regulating-medical-associate-professions-in-the-uk
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/650554/The_regulation_of_MAPs_in_the_UK.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/650554/The_regulation_of_MAPs_in_the_UK.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/650554/The_regulation_of_MAPs_in_the_UK.pdf
http://dx.doi.org/10.7861/clinmedicine.12-3-200
http://dx.doi.org/10.7861/clinmedicine.17-2-126
http://dx.doi.org/10.1177/1356389016652743
http://dx.doi.org/10.1136/bmj.h1258
http://bmjopen.bmj.com/

	Contribution of physician assistants/associates to secondary care: a systematic review
	Abstract
	Methods
	Search strategy
	Inclusion criteria and study selection
	Screening exclusion criteria
	Data collection and quality assessment
	Data analysis

	Results
	Search results
	Characteristics of included studies
	Methodological quality
	Synthesis of findings on the impact of PAs
	Emergency medicine
	Trauma and orthopaedics
	Acute internal medicine



	Discussion
	Principal findings
	Strengths and weaknesses
	Meaning of the study

	Conclusion
	References


