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Abstract

Background: Primary care provision is important in the delivery of health care but many countries face primary
care workforce challenges. Increasing demand, enlarged workloads, and current and anticipated physician shortages
in many countries have led to the introduction of mid-level professionals, such as Physician Assistants (PAs).
Objective: This systematic review aimed to appraise the evidence of the contribution of PAs within primary care,
defined for this study as general practice, relevant to the UK or similar systems.

Methods: Medline, CINAHL, PsycINFO, BNI, SSCI and SCOPUS databases were searched from 1950 to 2010. Eligibility
criteria: PAs with a recognised PA qualification, general practice/family medicine included and the findings relevant
to it presented separately and an English language journal publication. Two reviewers independently identified
relevant publications, assessed quality using Critical Appraisal Skills Programme tools and extracted findings.
Findings were classified and synthesised narratively as factors related to structure, process or outcome of care.

Results: 2167 publications were identified, of which 49 met our inclusion criteria, with 46 from the United States of
America (USA). Structure: approximately half of PAs are reported to work in primary care in the USA with good
support and a willingness to employ amongst doctors. Process: the majority of PAs’ workload is the management
of patients with acute presentations. PAs tend to see younger patients and a different caseload to doctors,
and require supervision. Studies of costs provide mixed results. Outcomes: acceptability to patients and potential
patients is consistently found to be high, and studies of appropriateness report positively. Overall the evidence was
appraised as of weak to moderate quality, with little comparative data presented and little change in research
questions over time.
Limitations: identification of a broad range of studies examining ‘contribution’ made meta analysis or meta
synthesis untenable.

Conclusions: The research evidence of the contribution of PAs to primary care was mixed and limited. However,
the continued growth in employment of PAs in American primary care suggests that this professional group is
judged to be of value by increasing numbers of employers. Further specific studies are needed to fill in the gaps in
our knowledge about the effectiveness of PAs’ contribution to the international primary care workforce.
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Background
Primary care is important to the delivery of health care
[1,2]. The major domains of clinical primary care are first
contact care and entry into the health care system [1],
continuous and ongoing patient focused care for a defined
population, coordination of care and comprehensiveness
of services [3]. Clinical primary care is increasingly being
required to deliver both on public health policies of health
promotion and prevention and also chronic disease ma-
nagement strategies [1]. The combination of increasing
patient and policy demands, current and approaching
medical shortages as well as access issues in remote and
rural areas has placed the primary care workforce in sharp
focus in many countries [1,4]. While in some systems cli-
nical primary care is only provided by medical practi-
tioners, known as general practitioners or family doctors
[5], others have developed team approaches of differently
skilled types of staff some including mid-level practitioners
such as nurse practitioners and medical assistants [3]. In
some settings, such as rural areas with shortages of doc-
tors, the mid-level practitioners become the first contact
providers of primary care [6,7]. One such group of mid-
level practitioners is physician assistants (PAs).
PAs were introduced in the United States of America

(USA) in the 1960s in response to medical shortages and
misdistribution [8] and over 70,000 are now employed in
health services [9]. PAs are health professionals, with a
PA qualification, who undertake physical examinations,
investigations, diagnosis and treatment within their
scope of practice as agreed with their supervising doctor
[8]. In the USA PAs also have prescribing rights [8].
Since the 1970s demand for PAs has outstripped supply,
particularly from solo primary care practices [10]. A
recent survey by the American Academy of Physician
Assistants (AAPA) of 19,830 PAs (less than a quarter of
their membership) found that 2,966 were employed in
family medicine and another 1,768 in family medicine
with urgent care provision, with 25% employed in solo
practice physician offices and rural and community
health centres [11]. Over the last decade other countries
have started to see small numbers of PAs in their health
care workforce and have been exploring the contribution
PAs could make in their health care system [12]. The
employment of PAs in general practice/family medicine
has been reported in Canada [13], Netherlands [14],
Australia [15] and the UK [16], albeit in small numbers
and in isolated developments [17].
The introduction of new professional groups into the

health care workforce raises questions for the public and
for health service managers and planners as to their de-
ployment, effectiveness, safety and cost. One challenge in
considering evidence from a range of health care systems
is the applicability to country-specific health care delivery
systems. Previous reviews of evidence concerning physician
assistants [18-25] were of limited applicability to the UK
general practice setting. The objective of this systematic
review was to appraise the published evidence as to the
contribution (numbers, retention, employability, consul-
tation type, activity levels, impact on the work of others,
cost, acceptability to patients, appropriateness of care) of
PAs within primary care, defined for this study as general
or family practice, in comparison to physicians or nurses if
data are available, drawing on studies of any method.
Method
This review of evidence was undertaken in accordance
with the guidance for reviews of health care produced by
the Centre for Reviews and Dissemination [26]. Seven
English language electronic databases were searched
(from 1950 or their start date if later) Medline (1950),
CINAHL (1981), Embase (1996), PsycINFO (1987), BNI
(2004), SSCI (1955) and Scopus (2004) to the date of this
review’s last search (14/9/10), using search terms as
detailed in Table 1.
We used the definition of general practice/family

medicine provided by the European Region of the World
Organisation of Family Doctors (WONCA Europe) [27]
though we used a broad range of key terms within our
initial literature search (Table 1). An example of a full
search (from Medline) is presented in Table 2.
Electronic search results were downloaded into biblio-

graphic software, screened by at least one of three re-
searchers (MH, KC, VMD) with at least 10% receiving a
quality check, using the predefined inclusion and exclu-
sion criteria. Inclusion criteria were: that the PA role
was based on the medical model with a recognised PA
qualification, the setting included general practice/family
medicine (including community paediatrics in the USA),
the findings relevant to ‘family medicine’ were presented
separately from findings meeting a broader definition of
‘primary care’; and the publication was a journal article.
Exclusion criteria were that: the setting was secondary
care, in-patient care, outpatient care or ambulatory care
(that is, consultations, treatments, tests etc. in the USA
that are similar to UK outpatient activity); the activities
were primary care specialty activities (USA) that would
be regarded as secondary care in the UK, or according
to the WONCA definition [26] (that is care provided by
Obstetricians/Gynaecologists, Internists or Primary Care
Physicians); the PAs were still in training; the personnel
were nurses or others who had trained as ‘medical assis-
tants’ for a particular disease condition without a
recognised PA course. We also excluded papers that did
not distinguish between PAs and other providers (such
as physicians and nurse practitioners) in its presentation
of results or the paper did not distinguish the data from
the general practice/family medicine setting within the



Table 1 Search terms for each database (as described or entered into each database)

Principle for the search Database Index terms Additional keywords

Physician Assistant MEDLINE Physician Assistants physician* assistant*

EMBASE physician assistant physician* assistant*

CINAHL Physician Assistants physician* assistant*

Physician Assistant Attitudes

American Academy of Physician Assistants

PsycINFO - physician* assistant*

BNI - physician* assistant*

SSCI - physician* assistant*

SCOPUS - physician* assistant*

Primary Care MEDLINE Primary Health Care general practi*

Physicians, Family

Family Practice

EMBASE primary medical care primary care

general practice family practice

general practi*

CINAHL Primary Health Care general practi*

Physicians, Family

Family Practice

PsycINFO Primary Health Care primary care

Family Physicians family practice

BNI - primary care

general practi*

family practice

SSCI - primary care

- primary health care

primary medical care

general practi*

family practi*

SCOPUS primary care

primary health care

primary medical care

general practi*

family practi*

English language All Limiters: English Language

The asterisk * was used to truncate the search term. For example, physician* assistant* will search for physician assistant, physician’s assistant, physician
assistants, etc.
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presentation of results from ‘primary care’ overall; and
the publication was a report or thesis.
Relevant citations were retrieved in full, where available.

Two researchers independently assessed each retrieved paper
(MH, KC, WC, JY) with a third researcher mediating where
eligibility was uncertain or there was disagreement (VMD,
MH), and other members of the research team offered
expert advice on health systems where this was required to
enable the researchers to make decisions (HG, SdeL).
A data extraction framework (variables for which data
were sought) was developed based on describing the study
in terms of its aim, setting, PAs’ activities, method/s,
population, sample size and key findings regarding the
contribution (including interventions and outcomes) of
PAs to primary care, and was piloted on five studies
(MH, KC, WC). The framework proposed by Donabedian
(1988) for assessing the quality of care was used as a basis
for investigating evidence of the contribution of PAs. This



Table 2 Search carried out in MEDLINE

Search ID# Search terms Search options

S9 S6 and S7 Limiters- English Language

Search modes – Boolean/Phrase

S8 S6 and S7 Search modes – Boolean/Phrase

S7 S3 or S4 Search modes – Boolean/Phrase

S6 S1 or S2 or S5 Search modes – Boolean/Phrase

S5 (MH “Family Practice”) Search modes – Boolean/Phrase

S4 Physician* assistant* Search modes – Boolean/Phrase

S3 (MH “Physician Assistants”) Search modes – Boolean/Phrase

S2 General practi* Search modes – Boolean/Phrase

S1 (MH “Primary Health Care”) OR (MH “Physicians, Family”) Search modes – Boolean/Phrase

The asterisk * was used to truncate the search term. For example, physician* assistant* will search for physician assistant, physician’s assistant, physician
assistants, etc.

Records identified through database 
searching

(n = 6229 )

Sc
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g

In
cl
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ed
E
lig

ib
ili
ty

Id
en

ti
fi
ca
ti
on Additional records identified 

through other sources
(n = 0)

Records after duplicates removed
(n = 2167)

Records screened
(n = 2167)

Records excluded
(n = 1958)

Full-text articles assessed 
for eligibility

(n = 209)

Full-text articles excluded 
(n = 165)

PAs cannot be 
distinguished from other 
providers in analysis 
(n=60)
PA/s in training (n=2)
Cannot distinguish family 
practice within broader US 
primary care (n=69)
Not recognised PA course 
(n=16)
Not primary care (n=8)
Only describe personal 
characteristics of PAs 
(n=2)
No empirical data (n=3)

Studies included in 
narrative synthesis

(n = 49)

Figure 1 PRISMA flowchart.
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distinguishes factors related to the structure (personnel
and their qualifications, facilities and equipment, fiscal
and operational policies); process (elements of consulta-
tions, technical competency, roles and responsibilities,
coordination and continuity and acceptability to those
receiving the care); and outcomes (patient health and
wellbeing, survival, rehabilitation, recovery, satisfac-
tion, perceived appropriateness and cost effectiveness)
of care [28].
Due to the wide variety of types of studies retrieved, a

broad quality assessment of the studies was undertaken
using the Critical Appraisal Skills Programme (CASP)
tools [29] with the additional questions from the British
Medical Journal guidance for peer reviews: “Do the inter-
pretation and conclusion follow from the findings?” and
“Do you believe the results?” [30] Ratings of evidence were
made qualitatively, from a judgment of the combination of
answers to the CASP and additional questions. A study
would be described as strong if each CASP question could
be answered fully, medium if the answer was yes to each
question based on scant reporting or weak if answering
the CASP questions highlighted gaps e.g. in method/de-
scription of method or results.
As very few studies reported on the same interventions

or outcomes, no summary measures could be made. As-
sessment of bias is included in the description of major
strengths and limitations in Additional files 1, 2 and 3.
Studies were not excluded on the basis of their quality

assessment. The review report conforms to the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) [31]. A PRISMA flowchart [31] de-
tailing the numbers of studies at each stage of the search
was used (Figure 1).
Results
Forty nine studies were included in the review, 46 of
which are from the USA and one each from the UK, the
Netherlands and Australia, as presented in the PRISMA
[31] flowchart (Figure 1). Twenty seven report from quan-
titative surveys (five of which are secondary analyses), five
from medical record reviews, three from structured/quan-
titative observations of practice, four from interview or
focus groups (three of which are qualitative), and one from
administrative cost data only. The remaining nine are
mixed method studies. The heterogeneity in study type,
populations and outcome measures precluded any meta-
analysis and a narrative review was undertaken. The narra-
tive account of synthesised findings is organised into
evidence related to the structure, process and outcome of
PAs in primary care. The term ‘doctor’ is used to cover
the range of terms – physician, family physician, family
practitioner and general practitioner – used to describe
the medical practitioners in the studies we included.
Additional files 1, 2 and 3 provide detail for each
study – study design, study aim, setting, population,
sample (size), key findings (referring to interventions
and outcomes) and major strengths and limitations.

Evidence concerning questions of the structure of care
involving PAs in primary care
The measures of structure reported in the studies focused
predominantly on PAs as a human resource in primary
care (Additional file 1), investigating numbers, retention
and willingness to employ, and physician and managers’
views on the value of or barriers to employing PAs.

Numbers of PAs working in primary care
The studies that report on the numbers of PAs employed
in primary care (n = 11), range in publication date from
1977 to 2007, are all from the USA (Additional file 1) and
inform about the growing numbers of PAs and uncertainty
about the proportion working in primary care. Three stu-
dies report about PA employment in a single state, gradu-
ates of a single university and a single health maintenance
organisation [32-34]. These studies report that between
49% and 61% of primary care PAs work in family medi-
cine, general or family practice according to our definition.
Nine studies report on national surveys or secondary data
analyses conducted by professional organisations [35-43].
Chronologically the sample number surveyed or in routine
datasets increased with each study. Surveys of PA gradu-
ates in 1977 and 1978 reported 44% [35] and 52% [36]
working respectively in family practice. The numbers of
PAs forming the population for later studies is significantly
higher, but these studies invited only a sample of the
population to participate [37] or do not report the
response rate for the data they conduct secondary analyses
upon [38,39,41,42]. Four of these studies used the
American Association of Physician Assistant (AAPA)
databases and annual census and report that between
30–40% of PAs are practising in family medicine
[37-39,41]. A later study reports 73% then 56% at different
points in time [43]. Only two of these studies provide any
comparative data with doctors or other mid level pro-
viders, one of which reports double the proportion of PAs
to Nurse Practitioners (NPs) in a small sample in family
medicine [38], while the other reports a very similar pro-
portion of NPs as PAs in family practice in a large dataset
[41]. A survey of randomly selected family physicians re-
ports 33% of its respondents to be working with PAs [42].

Retention of PAs in general practice
The evidence about retention is limited to two small stud-
ies from the USA [44,45]. One observational study reports
that 14 of 17 PAs had been working in the same practice
for one year or more [44] and a qualitative interview study
suggests that confidence in their ability to provide
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adequate health care, a desire for small town life, and res-
iding in and being involved in the community influence
PAs to remain in primary care in remote locations [45].

Clinician support and willingness to employ PAs
The level of support from doctors for the PA role, the rea-
sons for this, and willingness to employ PAs is reported in
eight American studies. Support for the concept of the
role is reported as high amongst family practice doctors
[46]. The reasons stated for employing a PA are numer-
ous, with the following appearing in more than one study:
a) size of the patient caseload [47,48] and the potential to
decrease the doctor’s own workload [49], b) improvements
to care [47-50] with reduced waiting times [50], c) poten-
tial to increase the number of patients cared for or other
measures of practice productivity [47,48,50], d) increased
doctor time for complex tasks [47,48,50] and e) increased
patient satisfaction [50], with the role being liked and
well accepted by patients [51]. Another study reports
favourable views from 30 PA employers of both the need
for PAs in rural and urban areas and also the quality of
training and the usefulness of PA services [47]. One small
observational study suggests some NPs view PA employ-
ment less favourably [51] although PAs themselves consid-
ered NPs to be less qualified for a mid level role [52].
Two studies give contradictory findings about the will-

ingness of doctors who do not currently employ a PA. In
the USA 61% of final year family practice residents (over
half of whom were already familiar with the PA role)
were reported as willing to hire a PA [49]. However, just
20% of ‘office based doctor’ respondents are reported as
willing to employ a PA, with slightly more supporting a
conditional trial of a PA in their practice on a low salary,
in a contemporary study [10]. One UK study [53] reports
in part on staff interviews and, similarly to the majority
of the studies from the USA, suggests that doctors,
nurses and non-clinical staff appreciated PAs’ enthusi-
asm and input to the practices. The limited description
of both methods and findings regarding these interviews
in this paper restricts any more detailed comparison
with the other literature.

Structural barriers to the employment of PAs
The perceived structural impediments to PA practice are
reported in five studies from the USA [46,47,49,50,54].
The reasons include: a poorer doctor-patient relation-
ship or lower quality care [46,49], increased administra-
tion [47], malpractice claim fears [47,49,50], third party
payment limitations [54], federal regulations [54], and
patient [50] or medical community [54] opposition.

Summary of evidence regarding the structure of care
The apparent growth over time in the USA suggests that
PAs have been increasingly chosen by doctors and health
service managers to be employed in family medicine.
However the quality and comprehensiveness of the sam-
ples and method improvements over time may also impact
on these findings. The studies that explore doctors’ wil-
lingness and intention to employ PAs in family medicine
in the USA and the UK suggest that support for the role is
relatively high in some groups – particularly amongst
those already employing a PA or with experience of wor-
king with PAs. Some ambivalence is also reported and a
need for more evidence about the role in practice.

Evidence concerning questions of the process of care
involving PAs in primary care
The measures of process in care the studies report are
mainly in the classification of the activities of PAs (n = 18),
the activity level or patient throughput of the PAs (n = 8),
the support or supervision required for PAs (n = 5)
and the PAs’ impact on the workload of others (n = 4).
Other process measures reported are PAs’ use of other
healthcare services for their patients (n = 1) and the cost
of a PA in a service (n = 2) (Additional file 2).

Patient consultation types
The largest group of papers (n = 18) offers descriptive ac-
counts of the type of work activities performed by PAs
[44,48,51,53,55-68]; all except two [53,68] are from USA,
and the majority provide no comparative data with physi-
cians or other staff the PAs work with (Additional file 2).
These studies use survey, observation and medical record
review methods with small and large samples and provide
widely varying levels of detail about the clinical activities,
age groups and other clinical and non-clinical activities
undertaken by PAs. When the patient presenting condi-
tions are classified as acute, chronic or preventative,
the majority of studies report on acute conditions
[44,55,56,58-60,63,65], ranging from conditions of un-
known severity on presentation [59] to minor conditions
[44,55,58-60,63,65]. Preventative and well person or insur-
ance checks are also reported to form a large proportion
of the PA workload [44,51,61,62,64-66], while providing
care to patients with chronic conditions is reported less
frequently amongst these USA studies [56,59,61]. Other
studies make more general statements about the PAs’ type
of activity [48,60] or provide long lists by condition type
rather than severity [64,66].
The first PA graduates in the 1970s are reported to

spend a large proportion of their patient contact time
with paediatric patients [51,61,63] and young adults [63].
The activities of PAs vary by the size of the population

served, with those in smaller communities carrying out a
wider range of activities [66].
Comparative data with other groups present a picture

of different consultation types between PAs and doctors:
PAs see patients of all levels of complexity but patients
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are selected for consultations with PAs by presenting com-
plaint [61]; doctors working in the same general practices
as PAs attend more chronic, fewer acute conditions
[58,67] and more serious problems [44], and PAs see pa-
tients with a younger age profile than that of those seen by
doctors [67]. Similarity of the distributions of acute,
chronic and preventative conditions seen by the PA with
those seen by a nurse is suggested [56]. Doctors are
reported to see more patients of higher socio economic
status and white ethnicity than PAs [57].
Non clinical or indirect clinical activities are also

reported in a small number of studies and include paper-
work [51], documentation relating to the patient visit and
consulting the doctor [58], administrative and data collec-
tion [61], and patient education, dispensing medication
and specialist referrals [66].
The two non-USA studies present a similar picture in

terms of providing detailed lists of condition groupings of
patients seen by PAs [68], and, like the USA studies, lack
any description of the severity of condition [53,68]. Both
the non-USA studies state that the PAs attend more pa-
tients with unspecified conditions [53,68] than doctors,
but similarity with the role of the nurse is disputed [53].
The younger patient age profile is also replicated in the
Netherlands [68].
Activity level of PAs in primary care
The studies (n = 10) presenting data on the activity level
are mostly evaluations of local schemes and use various
methods and unit measures of throughput for PAs
(Additional file 2), making synthesis of the results diffi-
cult. Contextual factors about the practice are not
utilised within papers’ analyses, also limiting compari-
sons across studies.
In summary, the descriptive data without comparators

suggest that a range of average numbers of patients is
consulted per day by the PA (19 to 30 reporting from
one of three decades each) [51,63,66]. Those studies that
use within-practice comparisons report that PAs have a
patient load comparable with other (unspecified) clinic
staff [60], or a slightly higher patient consultation rate
than nurse practitioners [38,41]. It is also suggested that
the numbers seen per week increase by one third from
one year to the next with the introduction of the PA in
the family medicine practice [56]. Finally, regarding pa-
tient throughput, modelling of the reasons for the vari-
ability concludes that the reason for the visit, the
number of tasks performed in the consultation, patient
age and payment source are predictive of time spent
[69]. Comparison with the studies from outside of the
USA is limited by different units of measurement used.
A UK study suggests that PAs achieve close to equiva-
lence in individual capacity of a doctor in general
practice in the UK [53], while 60% of the throughput of
a GP in whole time equivalence is reported in the
Netherlands [68].

PAs’ impact on the workload of others
The impact of the PA on the workload of others has been
considered in two ways: the productivity and caseload of
the employing physician and the support or supervision
required for the PA role (n = 8) (Additional file 2).
Three studies published in the 1970s consider phy-

sician productivity, two of which report positive impact
on the workload of others in modelling of the potential
productivity of a physician comparing PA and non-PA
employing practices [55] and in a before and after study
[58]. However, the physician’s time on supervisory mat-
ters is also seen to have increased with the introduction
of PAs [58] and 80% of PAs’ patient consultations also
involved a nurse [61].
Outside of the USA and at least two decades later, a UK

study suggests that eight of the nine general practices in
the study had an increase in overall practice list size (num-
ber of patients registered) ranging from 2.4 to 5.3% in the
one year following employment of the PA/s, with the PAs
carrying out an average of 16.5 consultations per day
against the GPs’ average of 17 [53]. Further, PAs are taking
on tasks previously performed by GPs, although this is not
quantified [53]. This redistribution of the physician’s tasks
is examined in more detail in the Netherlands (in a report
of the activity of a single, USA trained PA in one practice)
with GPs observed to see greater numbers of older
patients with undifferentiated diagnoses after introduction
of the PA [68].
Support and/or supervision of the PA is reported on in

seven studies, which show similar results for different
PA configurations with the use of either clinical (medical
record) data or observation methods, though all of these
studies are from the late 1970s or early 1980s. All stu-
dies from the USA report a low rate of immediate sup-
port or supervision required in patient care episodes.
The highest reported was 20% of patient care episodes
either seen by or discussed with the physician by PAs in
the first six months of practice with an unspecified sam-
ple [70]. In studies using observation, 12% of PA consul-
tations are described as seen or discussed with the
physician [69] for immediate consultation for ‘selected
diagnoses’ [59] or for the 28 most common complaints
as observed [61]; and for all workload analysed from
clinical records [60,62]. Two studies seek to describe this
supervision contact – the first [61] suggests that for pa-
tient sequences involving a PA, the physician tasks were
usually taking a partial history, performing a partial
examination or writing a prescription. The one study
from the UK (where USA-trained PAs were working in
UK general practice without prescribing rights) is more
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recent and describes 36-68% of all contacts from PA to
GP about a particular patient as seeking a signature on a
prepared prescription, and 1-16% of cases consulted as a
review of treatment plans [53].

Use of other healthcare services and cost
One study attempts to measure the impact of PAs on
the primary care system through their use of other
healthcare services. Using patient encounter data and
patient health survey data from six practices in one USA
County at points in a three year period, PAs are reported
to increase the tendency to hospitalise insured versus
uninsured patients [56]. The sample size is not explicit
in this paper, and the tendency is not quantified.
The issue of cost associated with employing a PA and

the impact of the PA on practice finances is addressed in
papers (n = 8) mainly from the 1970s and early 1980s
and one from the 2000s. A number of studies suggest
that PAs are expensive to employ or reduce profits. One
study notes that, while the average total cost per patient
episode was not related to the type of provider, PAs ac-
crue significantly higher medication and laboratory costs
than other providers, and this was most noticeable in
patients with poor outcomes of care [71]. Four studies
report low revenue per patient encounter [60,62,67,72],
although the reasons for this or its interpretation differ,
for example undercharging [60] or the PA undertaking
tasks that are time consuming yet simple and therefore
less remunerative [71]. Three descriptive studies suggest
that in most cases the PA contributes positively to prac-
tice revenue/profit and quantify that small profit, com-
paring direct costs and overheads against patient visit
revenue [59], also taking the patient throughput [63] and
same-task ratio (PA: physician) [67] into account.

Summary of evidence regarding the process of care
The deployment of PAs has largely been to address the
acute patient workload usually undertaken by doctors in
family practice in the USA and in early development in
the UK and the Netherlands. The extent to which these
are undifferentiated conditions of unknown severity or
minor and self limiting conditions is sometimes deter-
mined by the setting and the primary care practice’s ope-
rational policies regarding triaging patients with differently
presenting problems to doctors, PAs or others. The evi-
dence on productivity is mixed, regardless of country of
origin, with some authors suggesting lower productivity by
PAs compared to physicians, some suggesting similar rates
of consultation and others stating that PAs increase the
capacity or productivity of a practice. These studies are
mainly descriptive and do not control for any factors
found likely to influence throughput, limiting reliance on
the absolute figures they provide. Studies which con-
sidered efficiency, examined through the impact of
employing PAs on the workload and activities of the doc-
tors in a practice, show that physician productivity may in-
crease and indeed change focus with the introduction of a
PA. However, this may be countered by the evidence that
PAs work to a supervising doctor where supervision or ad-
vice is requested by the PA for up to one in six patients.
The time spent in supervision of PAs by doctors was
reported to be highest in recently qualified PAs or USA-
trained PAs working in the UK (related to the absence of
prescribing rights) and least for those with more experi-
ence working in their home country. In a more localised
sense evidence is presented about the economic aspect of
PAs in family practice. The evidence is mixed and USA-
specific and challenging to transfer to other systems for
funding family practice.

Evidence concerning questions of the outcomes of care
involving PAs in primary care
The measures of outcome reported in the studies were
in two main groups: the acceptability of PAs to patients
(n = 10) and the appropriateness of their care (n = 6). De-
tails of the studies are given in Additional file 3.

Acceptability of PAs to patients
Ten studies investigate or include measures of the ac-
ceptability of the PA role, either in hypothetical situa-
tions, or of the PA’s care where the patient had seen a
PA (Additional file 3). The evidence presented in these
studies is relatively consistent in that the PA was accep-
table to the majority of respondents/participants stud-
ied across the four decades of PA research.
Where the patient had been treated by a PA the level of

satisfaction with the encounter was reported to be very
high in a small interview study [45], high in medium sized
survey studies [60,65,72,73] and in one large study of
Medicare recipients [74,75] with very similar results for
NPs and physicians. The evidence is more mixed in one
focus group study of community residents in an area
where the PA had been the sole primary care provider for
the previous two years, with the residents suggesting that
they would sometimes prefer to see a doctor due to: a) not
having confidence in the PA (not being a doctor), b)
already having a doctor or c) having a long term condition
requiring specialist care [45].
Studies from the USA in which acceptability of the PA

role was posed as a hypothetical question in interviews
of general householders report positive findings [76,77].
These were tempered a little by decreasing willingness
to see a PA over a physician for more complex condi-
tions or those having greater severity [77]. An Australian
study reports that 99% of patients presented with choice
of provider versus time delays to consultation scenarios
state that they would elect to see a PA, even when the
scenario time delay to seeing a doctor was reduced [78].
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The difference to the USA studies is that this Australian
sample was naïve to the concept of the PA role [78].

Appropriateness of care provided by PAs
The evidence about the appropriateness of care provided
by PAs is weak addressing this measure in several stud-
ies (n = 7, Additional file 3), all from the USA. Five
of the studies report positive outcomes for PAs
[44,48,59,72,73] with all bar one from the 1970s, al-
though two of these are purely statements from either
other health care professionals that patients were ‘ad-
equately and appropriately treated’ [73] or from inter-
views with family practice faculty and residents who
generally thought PAs provide high quality care [48].
The other three studies, again from the 1970s, provide
quantitative comparisons of the PAs’ care against NPs
and/or physicians of different training levels and report
equivalence of care: no significant difference in the con-
trol of hypertension by PAs and physicians in a chart
review study [59], highly correlated diagnostic and thera-
peutic appropriateness scores from observation of PAs
and their employing physicians [44] and no significant
difference in self reported patient functional status out-
comes across PAs, family practice residents or family
practice faculty physicians [72].
The positive findings are however not universal, with

poor documentation of history and physical examination
reported at a remote clinic in the 1970s [60], and with
PAs being rated less favourably on all measures to moni-
tor patients with diabetes and their patients less likely to
achieve targets for disease control in 2002 [79].
Summary of evidence regarding the outcome of care
These studies highlight that the aspect of PAs’ impact that
has been reported consistently is that of acceptability to
patients and potential patients in family medicine settings
in the USA, as well as to potential patients in a country
where the PA role did not operate at that time [78]. There
are some situations where they would prefer to see a doc-
tor either for the complexity or severity of their condition,
suggesting that patients who have experienced a PA or
who envision such care feel they can determine which
level of provider is appropriate for their need. The evi-
dence on technically appropriate care provided by PAs,
while mainly positive, is from often poorly reported stu-
dies, and there are also some less favourable comparisons
with other providers. In addition, there is limited reported
exploration of the appropriateness of care to patients who
form the majority of the workload – the patients consul-
ting with acute, undifferentiated conditions, or compari-
son with care provided by doctors for the same case mix
of patients.
Discussion
According to the literature presented, the number of
PAs in family practice has increased over the profession’s
40-year history with approximately 50% working in fa-
mily practice. Retention of PAs is considered possible if
the conditions of the local area, as well as their employ-
ment, fit their personal circumstance. Clinician support
for the profession is reported to be high, particularly
amongst those already employing PAs, though some
consider it to be a low salaried position. PAs are also
considered to be expensive, because their work involves
low revenue-generating patients. The apparent support
for PAs, coupled with increasing numbers, appears to fit
with a picture of need in terms of workload demand in
family practice. The evidence for this comes in the stud-
ies that describe that the consultation type carried out
by PAs is the acute, often undifferentiated caseload in
family practice, with some suggestion however that the
doctors see the older patients with more chronic or se-
rious conditions. PAs are presented in several studies to
potentially increase the workload of others through the
need for supervision and (in the UK in particular) for
prescribing support, though they may also enable an in-
crease in physician or practice productivity. Acceptability
to patients appears to be very high in actual and hypo-
thetical situations, although it was reported that there
were conditions patients would prefer to see a doctor
for. Other reports on the outcomes of care are positive
in the main, though limited, with surprisingly little on
the appropriateness of the care provided for the major
reported workload group of acute conditions. When
summarised against the contemporarily used three di-
mensions of quality – patient safety, effectiveness of care
and patient experience - in the UK NHS [80], the review
suggests that some supportive evidence for the PA in
general practice has been found in each of these dimen-
sions, albeit in limited form outside of patient experi-
ence. However, there are a number of caveats to the
support regarding patient safety and effectiveness of care
as the findings do not provide robust evidence and there
is a complete absence of studies in some areas.
The second key message from the review is the issue of

context and method. The majority of the studies included
are from the USA, reflecting the development of this pro-
fessional group since the 1970s and its relatively recent
introduction in a small number of other countries. Most
of the studies are of weak to moderate quality as assessed
against critical appraisal checklists. Quantitative descrip-
tive studies with no, or limited, comparative data domi-
nate the literature. Where comparative data are presented,
contextual factors, potentially confounding any analyses,
are only controlled for in modelling studies. Qualitative
studies rarely described their methods and analysis tho-
roughly. Although methodological strength and reporting
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quality (particularly of study methods) were considered to
have improved over the 40 year period of the literature in-
cluded in the review, large numbers of the studies were
from the 1970s. It might be assumed that the concentra-
tion of studies from the 1970s reflected interest (and po-
tentially attempts to promote the role through local
evaluation) in what was then a new occupational group in
the USA. However, the apparent lack of change in re-
search questions over time was more surprising, particu-
larly in light of remaining gaps in the literature. This is
exemplified in the limited reported exploration of the ap-
propriateness of care to patients who form the majority of
the workload – the patients consulting with acute, undif-
ferentiated conditions - or comparison with care provided
by doctors for the same case mix of patients. It might be
that the slowing down of evidence production alongside
the growth in PA numbers can be seen as acceptance of
the contribution of PAs as an occupational group. How-
ever, these issues of context and method limit the general-
isability of the findings to PAs in family practice not only
within the USA but also to the newly developing roles in
the UK, Netherlands and Australia. Notwithstanding the
low quality there is reasonable consistency of findings,
particularly regarding conditions seen and acceptability of
the role.
The implications of the findings of this review are two-

fold: the implications for the development of the PA role
in primary care in the UK and countries with similar cli-
nical primary care systems, and those for further research.
The way in which the PA role is being utilised (and deve-
loped) in the UK is very much in line with the way of
working in the USA, focusing on acute presentations or
‘same day’ workload in general practice [17]. The literature
suggests that this use of the role may enable doctors to
focus on complexity in their caseload, utilising their trai-
ning and experience while PAs deliver care that might be
considered more straightforward, but at a level that is ac-
ceptable to both patients and the PAs’ employing doctors.
If the findings from the USA are replicable it is also pos-
sible that PAs might fill any geographical gaps in the me-
dical primary care workforce. This niche for PAs is
identified in a small qualitative study of employers of PAs
in the UK [16]. Despite 40 years of studies, the evidence
pertaining to PAs in family practice remains descriptive
and weak, accentuated by poor reporting. This issue has
not been addressed in previous reviews, but is acknowl-
edged in a recently published review [25]. This lack of evi-
dence does not appear to be unique to the PA role. A
dearth of evidence is reported about changing workforce
skill mix, especially for role changes out with doctors and
nurses, and most particularly a lack of evaluation of cost
effectiveness and impact on the wider health care system
[81]. As changing workforce skill mix is a strategy in use
to improve effectiveness and efficiency of healthcare, good
research evidence is needed about the likely consequences
of any skill mix change [81]. While our review of PAs in
general practice settings provides some evidence of the
consequence of the change from doctors to PAs, the re-
view also makes it clear that a number of research ques-
tions remain, in general and in relation to primary care in
the UK and similar clinical primary care elsewhere. The
questions we consider merit further investigation are:

� What is the volume of PAs as part of the total
primary care workforce in the USA or elsewhere?

� What motivates PAs to work in primary care?
� What impacts on other human resource aspects

such as retention and turnover rates? What is the
efficiency of the shift in work between professional
groups?

� What is the impact of contextual factors in the work
place, for example practice configuration, PA
experience, expectations of others on the activity,
productivity and outcomes of PAs?

� What is the value in terms of health outcomes of
re-directing doctors’ time to patients with complex,
chronic conditions (and away from patients with
relatively minor, self limiting conditions)? What is
the economic cost and benefit of PAs in primary
care?

� How appropriate is the care to patients who form
the majority of the PAs’ workload – the patients
consulting with acute, undifferentiated conditions?

We suggest that these are questions that warrant further,
country specific, investigation in good quality studies pro-
viding comparative data with other relevant professional
groups. In this way, health service planners, managers and
commissioners might be provided with evidence to sup-
port their decision making as to the best deployment of
their finite resources.
This review has a number of limitations. Firstly, the re-

view had a specific question, focusing on primary care as
relevant to the UK and European definition of primary
care, that is, care provided in general practice. This tightly
defined focus together with the exclusion of studies where
the primary care data could not be disaggregated from
data in the secondary care setting [82] may have limited
the available evidence. However, this approach has assisted
in identifying the evidence as relevant to those countries
with similar primary care systems to the UK in which PAs
are starting to be employed and even trained, even though
the setting for the majority of the studies was the USA.
The approach can also aid those trying to transfer know-
ledge about workforce issues from one health care system
to others. Secondly, the review included many studies that
might be considered outdated being from the 1970s
and 1980s and therefore being carried out when family
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practice in the USA (and indeed elsewhere) was more
dominated by single handed physician practices prior to
the move to the health managed organisations or other
group practice configurations more prevalent today. This
historical contextual change potentially limits the genera-
lisability of the findings. The age of the studies is also rele-
vant in that standards of research reporting were less
rigorous at that time and the several studies with limited
descriptions of method, for example, limit the opportu-
nities for synthesis of findings and the strength of conclu-
sions that can be drawn. However, the rationale for the
inclusion of such studies rested on the fact that the PA
role is only recently introduced in many countries and
findings from the early phases of role development in the
USA may therefore be highly relevant. The fact that the
vast majority of the literature is from the USA might also
be seen as an interesting finding of itself, particularly as
other countries are appearing willing to at least trial the
PA role without health system-specific evidence. There ap-
pears to be a progression in the reporting of new work-
force roles which moves from the descriptive to single site
evaluations to multi-site evaluations [83,84] and to ignore
this would diminish the evidence for those considering
introducing new roles. Interestingly, no dramatic changes
in findings are reported in the included studies over the
40 year period or in the papers from settings outside of
the USA, potentially suggesting that issues of context and
method are not a complete barrier to the usefulness of the
evidence presented in this review. Lastly, the review only
included published studies and did not include any grey
literature. While the value of the inclusion of unpublished
literature in meta-analysis of randomised control trials has
been established [85] it has not been established for a nar-
rative review such as this whether the absence of unpub-
lished empirical studies biases or detracts from the overall
conclusions. However, there may well be unpublished
reports, particularly those internal to health care providing
organisations, and of a commercially sensitive nature,
which provide further evidence.

Conclusions
The evidence of the contribution of PAs to general prac-
tice as a subset of primary care, mainly in the USA, was
mixed in its findings across a range of measures consti-
tuting ‘contribution’ and somewhat limited in its gener-
alisability. The evidence regarding structure indicated
the USA experience has been one of growth in numbers
of PAs working in primary care over thirty years, indicat-
ing a tacit, positive, view of the value of PAs as a new
health provider role to some employers in meeting de-
mand for health care. In terms of other processes and
outcomes, their acceptability to both patients and pro-
fessional colleagues is repeatedly reported. There is some
indication that this positive experience of contribution
to the workforce is being replicated outside of the USA.
However, the published evidence is, in the main, of weak
or moderate quality and with little that provides com-
parative or economic analysis to help inform decision
makers looking for strong research evidence, particularly
outside of the USA in countries where the PA role is
much earlier in its development, as to the potential ben-
efits of the PA role as either a substitute or complement
to other mid level roles and/or physicians, in addition to
the strong inferred endorsement of the role. A number
of questions merit further investigation to assist those
making choices in which staff to employ to best meet
the needs of their patient population within finite re-
sources and in their own health system.

Additional files

Additional file 1: Studies of structure – data extraction.

Additional file 2: Studies of process – data extraction.

Additional file 3: Studies of outcome – data extraction.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
MH, VMD, SdeL, JG, HG designed the review. MH, KC, WC, JY, VMD, SdL and
HG screened titles and abstracts and evaluated article inclusion and study
quality. MH wrote the first draft of the manuscript. All authors revised for
important intellectual content and approved the final manuscript.

Acknowledgements
This project was funded by the National Institute for Health Services and
Delivery Research programme (project number 09-1801-1006). The views and
opinions expressed therein are those of the authors and do not necessarily
reflect those of the HS&DR programme, NIHR, NHS or the Department of
Health.
The authors also thank Dr Louise Joly for her review of the paper before
submission and the reviewers for BMC Health Services Research for
constructive comments which improved the paper.

Author details
1Faculty of Health and Social Care Sciences, Kingston University and St
George’s, University of London, Cranmer Terrace, London SW17 0RE, UK.
2Department of Primary Care & Public Health Sciences, King’s College
London, 7th Floor, Capital House, 42 Weston Street, London SE1 3QD, UK.
3Department of Health Care Management and Policy, University of Surrey,
Guildford GU2 7XH, UK. 4School of Economics, University of Surrey, Guildford
GU2 7XH, UK. 5Centre for Criminology and Sociology, Royal Holloway
University of London, Egham, Surrey TW20 0EX, UK.

Received: 17 September 2012 Accepted: 5 June 2013
Published: 18 June 2013

References
1. World Health Organisation: Primary Care: Now More than ever, World Health

Report 2008. [http://www.who.int/whr/2008/en/index.html]
2. Starfield B, Shi L, Macinko J: Contribution of primary care to health

systems and health. Milbank Q 2005, 83:457–502.
3. Starfield B: Primary Health Care: Balancing Health Needs, Services and

Technology. New York: Oxford University Press Inc; 1998.
4. World Organization of National Colleges, Academies and Academic

Associations of General Practitioners/Family Physicians: What’s in a
Name?. [http://www.globalfamilydoctor.com/AboutWonca/brief.aspx]

http://www.biomedcentral.com/content/supplementary/1472-6963-13-223-S1.docx
http://www.biomedcentral.com/content/supplementary/1472-6963-13-223-S2.docx
http://www.biomedcentral.com/content/supplementary/1472-6963-13-223-S3.docx
http://www.who.int/whr/2008/en/index.html
http://www.globalfamilydoctor.com/AboutWonca/brief.aspx


Halter et al. BMC Health Services Research 2013, 13:223 Page 12 of 13
http://www.biomedcentral.com/1472-6963/13/223
5. World Health Organisation: Working Together for HealthWorld Health Report
2006. [http://www.who.int/whr/2006/en/index.html]

6. Everett CM, Schumacher JR, Wright A, Smith MA: Physician assistants
and nurse practitioners as a usual source of care. J Rural Health 2009,
25:407–414.

7. Dovlo D: Using mid-level cadres as substitutes for internationally mobile
health professionals in Africa. A desk review. Hum Resour Health 2004, 2:7.

8. Mittman DE, Cawley JF, Fenn WH: Physician assistants in the United
States. BMJ 2002, 31:485–487.

9. National Centre for Health Statistics: Health, United States 2010. [http://www.
cdc.gov/nchs/data/hus/hus10.pdf]

10. Scheffler RM, Gillings DB: Survey approach to estimating demand for
physician assistants. Soc Sci Med 1982, 16:1039–1047.

11. American Academy of Physician Assistants: Physician Assistant Census Report
2010. [http://www.aapa.org/uploadedFiles/content/Research/2010%
20Census%20Report%20National%20_Final.pdf]

12. Frossard LA, Liebich G, Hooker RS, Brooks PM, Robinson L: Introducing
physician assistants into new roles: international experiences. Med J Aust
2008, 188:199–201.

13. Jones IW, Hooker RS: Physician assistants in Canada: update on health
policy initiatives. Can Fam Physician 2011, 57:e83–e88.

14. Nederlandse Associate Physician Assistants: Profile. [http://napa.artsennet.nl/
English.htm]

15. O’Connor TM, Hooker RS: Extending rural and remote medicine with a new
type of health worker: Physician assistants. Aust J Rural Health 2007, 15:346–351.

16. Drennan V, Halter M, Levenson R, Tye C: Physician assistants in English
general practice: a qualitative study of the employers’ viewpoint.
J Health Serv Res Policy 2011, 16:75–80.

17. Drennan VM, Chattopadhyay K, Halter M, Brearley S, de Lusignan S, Gabe J,
Gage H: Physician assistants in English primary care teams: a survey.
J Interprof Care 2012, 26:416–8.

18. Laurant M, Harmsen M, Wollersheim H, Grol R, Faber M, Sibbald B: The
impact of nonphysician clinicians: do they improve the quality and
cost-effectiveness of health care services? Med Care Res Rev 2009,
66:36S–89S.

19. Doan Q, Sabhaney V, Kissoon N, Sheps S, Singer J: A systematic review:
The role and impact of the physician assistant in the emergency
department. Emerg Med Australas 2011, 23:7–15.

20. Kleinpell RM, Ely EW, Grabenkort R: Nurse practitioners and physician
assistants in the intensive care unit: an evidence-based review. Crit Care
Med 2008, 36:2888–2897.

21. Henry LR, Hooker RS, Yates KL: The role of physician assistants in rural health
care: a systematic review of the literature. J Rural Health 2011, 27:220–229.

22. Watson P, Hendey N, Dingwall R, Spencer E, Wilson P: The mid-level
practitioner: a review of the literature on nurse practitioner and physician
assistant programmes, Trent Institute Discussion Paper. Sheffield UK:
Sheffield University; 1996.

23. Kelvin JF, Moore-Higgs GJ, Maher KE, Dubey AK, Austin-Seymour MM, Daly
NR, Mendenhall NP, Kuehn EF: Non-physician practitioners in radiation
oncology: advanced practice nurses and physician assistants. Int J Radiat
Oncol Biol Phys 1999, 45:255–263.

24. Clark AR, Monroe JR, Feldman SR, Fleischer ABJR, Hauser DA, Hinds MA: The
emerging role of physician assistants in the delivery of dermatologic
health care. Dermatol Clin 2000, 18:297–302.

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

26. Centre for Reviews and Dissemination: Systematic Reviews: CRDs Guidance
for Undertaking Reviews in Healthcare. York: Centre for Reviews
and Dissemination, University of York; 2009.

27. WONCA Europe: European Definition of General Practice/Family Medicine
Short Version. [http://www.woncaeurope.org/sites/default/files/documents/
Definition%203rd%20ed%202011%20with%20revised%20wonca%20tree.pdf]

28. Donabedian A: The quality of care. How can it be assessed? JAMA 1988,
260:1743–1748.

29. Critical Appraisal Skills Programme (CASP): Critical Appraisal Checklists.
[http://www.casp-uk.net/homepage/]

30. British Medical Journal: Guidance for peer reviewers. Br Med J 2011: [http://
www.bmj.com/about-bmj/resources-reviewers/guidance-peer-reviewers]

31. Moher D, Liberati A, Tetzlaff J, Altman DG: The PRISMA group (2009).
Preferred reporting items for systematic reviews and meta-analyses: the
PRISMA statement. PLoS Med 2009, 6:e1000097.
32. Oliver DR, Laube DW, Gerstbrein JJ, Wombacher N: Distribution of
primary care physicians assistants in state of Iowa. J Iowa Med Soc 1977,
67:320–323.

33. Larson EH, Hart LG, Hummell J: Rural physician assistants: a survey of
graduates of MEDEX Northwest. Public Health Rep 1994, 109:266–274.

34. Hooker RS, Freeborn DK: Use of physician assistants in a managed health
care system. Public Health Rep 1991, 106:90–94.

35. Perry HB: Physician assistants: an overview of an emerging health
profession. Med Care 1977, 15:982–990.

36. Perry HB, Fisher DW: The physician’s assistant profession: results of a 1978
survey of graduates. J Med Educ 1981, 56:839–845.

37. Muus KJ, Geller JM, Ludtke RL, Pan S, Kassab C, Luloff AE, Hart G:
Implications for recruitment: comparing urban and rural primary care
PAs. JAAPA 1996, 9:49.

38. Pan S, Geller JM, Gullicks JN, Muus KJ, Larson AC: A comparative analysis of
primary care nurse practitioners and physician assistants. Nurse Pract
1997, 22:14. 16-17.

39. Duryea WR, Hooker RS: “Elder” physician assistants and their practices.
JAAPA 2000, 13:67. 71-74,80.

40. Larson EH, Hart LG, Ballweg R: National estimates of physician assistant
productivity. J Allied Health 2001, 30:146–152.

41. Hooker RS, Berlin LE: Trends in the supply of physician assistants and
nurse practitioners in the United States. Health Aff (Millwood) 2002,
21:174–181.

42. Oliveria SA, Altman JF, Christos PJ, Halpern AC: Use of nonphysician
health care providers for skin cancer screening in the primary care
setting. Prev Med 2002, 34:374–379.

43. Larson EH, Hart L: Growth and change in the physician assistant workforce
in the United States, 1967–2000. J Allied Health 2007, 36:121–130.

44. Duttera MJ, Harlan WR: Evaluation of physician assistants in rural primary
care. Arch Intern Med 1978, 138:224–228.

45. Henry LR, Hooker RS: Retention of physician assistants in rural health
clinics. J Rural Health 2007, 23:207–214.

46. Joiner CL: Attitudes of primary care physicians in the state of Alabama
toward physician assistants: a preliminary report. Ala J Med Sci 1974,
11:363–365.

47. Oliver D, Preston D: What Iowa family physicians, residents and medical
students think about physician's assistants. J Iowa Med Soc 1980,
70:466–470.

48. Ford VH, Kish CP: What's happening. Family physician perceptions of
nurse practitioners and physician assistants in a family practice setting.
J Am Acad Nurse Pract 1998, 10:167–171.

49. Engel GV, Roy A, Martin LR, Matheny SC: Projections for the viability of the
physician assistant occupation based on the intended hiring practices of
family medicine physicians. Fam Pract Res J 1984, 4:122–124.

50. Isberner FR, Lloyd L, Simon B, Craven JM: Utilization of physician
assistants: incentives and constraints for rural physicians. Perspective on
Physician Assistant Educ 2003, 14:69–73.

51. Sells CJ, Herdener RS: Medex: a time motion study. Pediatrics 1975,
56:255–261.

52. Drass KA: Discourse and occupational perspective - a comparison of
nurse practitioners and physician assistants. Discourse Process 1988,
11:163–181.

53. Parle JV, Ross NM, Doe WF: The medical care practitioner: developing a
physician assistant equivalent for the United Kingdom. Med JAust 2006,
185:13–17.

54. Dehn RW, Asprey DP: A study of PA perceptions: impediments to the
practice of medicine in Iowa. JAAPA 1995, 8:49.

55. Golladay FL, Miller M, Smith KR: Allied health manpower strategies:
estimates of the potential gains from efficient task delegation. Med Care
1973, B:457–469.

56. Miles DL, Rushing WA: A study of physicians’ assistants in a rural setting.
Med Care 1976, B:987–995.

57. Rushing WA, Miles DL: Physicians, physicians’ assistants, and the social
characteristics of patients in Southern Appalachia. Med Care 1977,
B:1004–1013.

58. Nelson EC, Johnson KG, Jacobs AR: Impact of medex on physician
activities: redistribution of physician time after incorporating a medex
into the practice. J Fam Pract 1977, 5:607–612.

59. Frame PS, Wetterau NW, Parey B: A model for the use of physician’s
assistants in primary care. J Fam Pract 1978, 7:1195–1201.

http://www.who.int/whr/2006/en/index.html
http://www.cdc.gov/nchs/hus.htm
http://www.cdc.gov/nchs/hus.htm
http://www.aapa.org/uploadedFiles/content/Research/2010%20Census%20Report%20National%20_Final.pdf
http://www.aapa.org/uploadedFiles/content/Research/2010%20Census%20Report%20National%20_Final.pdf
http://napa.artsennet.nl/English.htm
http://napa.artsennet.nl/English.htm
http://www.woncaeurope.org/Definition%20GP-FM.htm
http://www.woncaeurope.org/Definition%20GP-FM.htm
http://www.casp-uk.net/homepage/
http://www.bmj.com/about-bmj/resources-reviewers/guidance-peer-reviewers
http://www.bmj.com/about-bmj/resources-reviewers/guidance-peer-reviewers


Halter et al. BMC Health Services Research 2013, 13:223 Page 13 of 13
http://www.biomedcentral.com/1472-6963/13/223
60. Hill RF, Greenwood JG, Wert FS: An evaluation of a remote, rural clinic
manned by a physician’s assistant. Public Health Rep 1979, 94:60–66.

61. Fethke C, Ekwo E, Daniels M: Management practices: task allocation between
physicians and physician assistants. J Ambul Care Manage 1979, 2:31–45.

62. Larsen KM, Kirkwood CR: Procedures performed by family physicians, internists,
and a Medex in a small group practice. J Fam Pract 1982, 15:285–292.

63. Martin E, Sophocles AM Jr: Analysis of a rural family-practice-based
evening clinic staffed by a PA. Physician Assist 1984, 8:16. 19-20,24-26.

64. Willis JB, Cyr B, Schafft G, Steinbrueck SP: 1985 physician assistant role
delineation study: ten years later. Physician Assist 1986, 10:33–38. 81.

65. Mainous IAG, Bertolino JG, Harrell PL: Physician extenders: Who is using
them? Fam Med 1992, 24:201–204.

66. Dehn RW, Hooker RS: Implications for practice and education. Clinical
activities of Iowa family practice PAs. JAAPA 1999, 12:63–64. 67.

67. Grzybicki DM, Sullivan PJ, Oppy JM, Bethke AM, Raab SS: The economic
benefit for family/general medicine practices employing physician
assistants. Am J Manag Care 2002, 8:613–620.

68. Simkens ABM, van Baar ME, van Balen FAM, Verheij RA, van den Hoogen
HJM, Schrijvers AJP: The physician assistant in general practice in the
Netherlands. J Physician Assist Educ 2009, 20:30–38.

69. Ekwo EE, Dusdieker LB, Bean JA, Daniels MA: How lengths of office visits
vary when primary care practices employ physician assistants. Inquiry
1980, 17:145–154.

70. Henry RA: Use of physician’s assistants in Gilchrist County, Florida.
Health Serv Rep 1972, 87:687–692.

71. Wright DD, Kane RL, Snell GF, Woolley FR: Costs and outcomes for
different primary care providers. JAMA 1977, 238:46–50.

72. Kane RL, Gardner J, Wright DD, Woolley FR, Snell GF, Sundwall DN, Castle
CH: Differences in the outcomes of acute episodes of care provided by
various types of family practitioners. J Fam Pract 1978, 6:133–138.

73. Henry RA: Evaluation of physician’s assistants in Gilchrist County, Florida.
Public Health Rep 1974, 89:429–432.

74. Hooker RS, Cipher DJ, Sekscenski E: Patient satisfaction with physician
assistant, nurse practitioner, and physician care: a national survey of
medicare beneficiaries. J Clin Outcomes Manag 2005, 12:88–92.

75. Cipher DJ, Hooker RS, Sekscenski E: Are older patients satisfied with physician
assistants and nurse practitioners? JAAPA 2006, 19:36. 39-40,42-44.

76. Litman TJ: Public perceptions of the physicians’ assistant–a survey of the
attitudes and opinions of rural Iowa and Minnesota residents.
Am J Public Health 1972, 62:343–346.

77. Smith CW Jr: Patient attitudes toward physicians’ assistants. J Fam Pract
1981, 13:201–204.

78. Hooker RS, Harrison K, Pashen D: Are Australians willing to be treated by a
physician assistant? AMJ 2010, 3:407–413.

79. Ohman-Strickland PA, Orzano AJ, Hudson SV, Solberg LI, DiCiccio-Bloom B,
O’Malley D, Tallia AF, Balasubramanian BA, Crabtree BF: Quality of diabetes
care in family medicine practices: influence of nurse-practitioners and
physician’s assistants. Ann Fam Med 2008, 6:14–22.

80. Darzi A: High Quality of Care for All. London: Department of Health; 2008.
81. Sibbald B, Shen J, McBride A: Changing the skill-mix of the health care

workforce. J Health Serv Res Policy 2004, 9:28–38.
82. Buchan J, O’May F, Ball J: New role, new country: introducing US

physician assistants to Scotland. Hum Resour Health 2007, 4:13.
83. Drennan VM, Goodman C: Sustaining innovation in the health care

workforce: a case study of community nurse consultant posts in
England. BMC Health Serv Res 2011, 11:200.

84. Drennan V, Goodman C, Manthorpe J, Davies S, Scott C, Gage H, Iliffe S:
Establishing new nursing roles: a case study of the English community
matron initiative. J Clin Nurs 2011, 20:2948–2957.

85. Hopewell S, McDonald S, Clarke MJ, Egger M: Grey literature in meta-analyses
of randomized trials of health care interventions.
Cochrane Database Syst Rev 2007, 2:1–16.

doi:10.1186/1472-6963-13-223
Cite this article as: Halter et al.: The contribution of Physician Assistants
in primary care: a systematic review. BMC Health Services Research 2013
13:223.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Method
	Results
	Evidence concerning questions of the structure of care involving PAs in primary care
	Numbers of PAs working in primary care
	Retention of PAs in general practice
	Clinician support and willingness to employ PAs
	Structural barriers to the employment of PAs
	Summary of evidence regarding the structure of care

	Evidence concerning questions of the process of care involving PAs in primary care
	Patient consultation types
	Activity level of PAs in primary care
	PAs’ impact on the workload of others
	Use of other healthcare services and cost
	Summary of evidence regarding the process of care

	Evidence concerning questions of the outcomes of care involving PAs in primary care
	Acceptability of PAs to patients
	Appropriateness of care provided by PAs
	Summary of evidence regarding the outcome of care


	Discussion
	Conclusions
	Additional files
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

