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Background. Traditional models of physical therapy clinical education are experiencing

unprecedented pressures. Simulation-based education with simulated (standardized) patients

(SPs) is one alternative that has significant potential value, and implementation is increasing

globally. However, no review evaluating the effects of SPs on professional (entry-level) physical

therapy education is available.

Purpose. The purpose of this study was to synthesize and critically appraise the findings of

empirical studies evaluating the contribution of SPs to entry-level physical therapy education,

compared with no SP interaction or an alternative education strategy, on any outcome relevant

to learning.

Data Sources. A systematic search was conducted of Ovid MEDLINE, PubMed, AMED,

ERIC, and CINAHL Plus databases and reference lists of included articles, relevant reviews, and

gray literature up to May 2015.

Study Selection. Articles reporting quantitative or qualitative data evaluating the contri-

bution of SPs to entry-level physical therapy education were included.

Data Extraction. Two reviewers independently extracted study characteristics, interven-

tion details, and quantitative and qualitative evaluation data from the 14 articles that met the

eligibility criteria.

Data Synthesis. Pooled random-effects meta-analysis indicated that replacing up to 25%

of authentic patient–based physical therapist practice with SP-based education results in

comparable competency (mean difference�1.55/100; 95% confidence interval��1.08, 4.18;

P�.25). Thematic analysis of qualitative data indicated that students value learning with SPs.

Limitations. Assumptions were made to enable pooling of data, and the search strategy

was limited to English.

Conclusion. Simulated patients appear to have an effect comparable to that of alternative

educational strategies on development of physical therapy clinical practice competencies and

serve a valuable role in entry-level physical therapy education. However, available research

lacks the rigor required for confidence in findings. Given the potential advantages for students,

high-quality studies that include an economic analysis should be conducted.
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Health care education is designed

to graduate caring and competent

health care professionals.1 Educa-

tion in clinical environments provides

students with supervised opportunities

for interactions with people seeking

health services through which students

can consolidate knowledge, refine clini-

cal skills, and enable attainment of com-

petency to practice.2 Traditional models

of clinical education are experiencing

unprecedented pressures, with a global

push for more health care professional

graduates to meet the growing demand

for services.2,3

Simulation-based education (SBE) is

increasingly being embraced as a substi-

tute for traditional methods of clinical

education across health care professions

to increase clinical education opportuni-

ties.3–5 Simulation in health care refers

to “a technique—not a technology—to

replace or amplify real experiences with

guided experiences that evoke or repli-

cate substantial aspects of the real world

in a fully interactive manner.”6(p126) Sim-

ulated patients (SPs) (also referred to as

standardized patients7) are people who

are well and trained to portray a patient

role.4,8

Simulating the authentic practice envi-

ronment provides students with oppor-

tunities to apply cognitive knowledge;

practice psychomotor skills; and learn

communication, teamwork, and clinical

decision-making skills in a way that is

safe and low risk to patients and stu-

dents.6,9–11 In addition, education ses-

sions can be scheduled to suit the stu-

dent, reducing dependence on patient

availability.1,5,12,13 An SP’s behavior can

vary according to the educational con-

text, be tailored to student needs and

learning outcomes of the experience,

and model authentic variation in human

behavior.7 Feedback from an SP’s

“authentic patient” perspective about an

interaction also is considered valuable in

facilitating development of patient-

centered care.7

Simulation-based education is not new in

physical therapy education. Students

have long “acted” as patients for peer

practice in preclinical activities. In addi-

tion, students learn with low-fidelity

mannequins or part-task trainers to prac-

tice basic psychomotor skills.5,14 Simu-

lated patients have contributed to

teaching sessions and assessments in

musculoskeletal, cardiorespiratory, and

neurological physical therapy educa-

tion.15–18 Specific SP scenarios have been

created to facilitate development of

knowledge, clinical reasoning,17–19 pro-

fessionalism,12,15,19,20 and skills in com-

munication16 and physical examina-

tion.21,22 There is general consensus that

SBE is valuable in both professional

(entry-level) and postgraduate educa-

tion.11,23,24 Simulated patients have been

described as a valuable and effective

resource for teaching and assessing com-

munication and physical examination

skills in medical students.1,25–27

The effects of SP practice in physical

therapy education are not clear. In a sys-

tematic review of SPs in education across

health disciplines (69 articles, 1996–

2005), May et al4 reported that 73% of

studies were in medicine; 15% were in

nursing; and the remaining 12% were in

other areas such as dentistry, pharmacy,

and dietetics; no research into SPs in

physical therapy was identified. The

authors of a narrative review on SBE in

entry-level physical therapy curricula (23

articles, 1946–2013) concluded that SBE

is usually well received by students and

may improve skill attainment.28 A narra-

tive review exploring the potential

impact of SBE on the clinical placement

outcomes of physical therapy students

concluded that opportunities exist for

SBE, but evidence of effects on skill

acquisition is sparse.5

There are substantial costs in setting up

and running SP activities, and these costs

are consistently identified as barriers to

uptake.1,25 In national surveys of SBE in

Australian entry-level physical therapy

curricula, major barriers to increasing

simulation were lack of resources, lack

of facilities, and lack of dedicated recur-

rent funding.5

The potential application and value of

SPs to physical therapy education are sig-

nificant. Implementation and resource

allocation are increasing, although

research that informs best practice is

sparse. To our knowledge, no systematic

review or meta-analysis evaluating the

contribution of SPs to physical therapy

education is currently available. System-

atic review provides an in-depth analysis

and summary of the best available evi-

dence to a specific research question and

is a valid method to seek and substantiate

the effects of health profession educa-

tion interventions.29

Given the substantial costs required to

set up and run SP activities, it is timely to

consolidate information regarding the

potential merit of adopting such signifi-

cant changes in learning environments

for physical therapy students. With

knowledge of effects, costs associated

with SP-based education could be con-

sidered with respect to the likely bene-

fits. This systematic review of SPs in

physical therapy education was designed

to inform current practice and guide

future directions for physical therapy

education research.

The primary aim of this review was to

synthesize and critically appraise the

findings of empirical studies (qualitative

or quantitative) evaluating the contribu-

tion of SPs to entry-level physical therapy

education. The secondary aim was

to explore how SPs have been incorpo-

rated into entry-level physical therapy

education.

The focused review question was: “What

is known about the effects of SP interac-

tions in entry-level physical therapy pro-

grams, on any outcome relevant to learn-

ing, compared with no SP interaction or

an alternative education strategy?”

Method
Data Sources and Searches
The full holdings of 5 databases (Ovid

MEDLINE, PubMed, AMED, ERIC, and

CINAHL Plus) were searched to May

2015. The reference lists of systematic

reviews, gray literature, and other rele-

vant articles also were searched. Search

terms were compiled in consultation

with experts in SP methodology and

from review of systematic reviews and

high-quality articles on SPs. Terms were

grouped (with truncation [*]) into 3 cat-

egories: (1) health profession (physio-

therap*, physical therap*), (2) learning

method (simulat*, patient simulat*, simu-
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lated patient*, standardi* patient*), and

(3) outcome (educat*, learn*, curricu-

lum*, skill* develop*, teach*, skill* prac-

tic*, feedback*, skill*). Terms within each

category were searched in each database

using the Boolean operator “OR” and

then across categories using “AND.” An

example of the search strategy is pro-

vided in eAppendix 1 (available at

ptjournal.apta.org).

Study Selection
Articles were included in the review if

they met specific criteria: an empirical

study that reported quantitative or qual-

itative data evaluating the effect of SPs on

any relevant learning outcome (eg, com-

munication skills, clinical reasoning,

safety, technical skills, assessment

grades, student self-reported compe-

tency scores), study participants were

students completing undergraduate or

postgraduate entry-level physical therapy

programs, simulated patients were

defined as (or implied to be) a well per-

son portraying the role of a patient, arti-

cles were published in English in a peer-

reviewed journal, and full text was

available for review. Articles were

excluded if data specific to physical ther-

apy students were not clearly reported, if

only data where SPs were involved in

high-stakes assessment were reported, or

if SPs were physical therapy students

(considered peer or near-peer role play).

One researcher (S.A.P.) screened titles

and abstracts to discard clearly irrelevant

articles. Two independent researchers

(S.A.P. and J.L.K., F.C.B., or D.N.)

reviewed full texts to determine eligibil-

ity for inclusion. Disagreements were dis-

cussed until consensus was achieved on

included and excluded articles.

A randomized controlled trial (RCT) is

the ideal research design to study the

effects of interventions.30 Including non-

randomized and single-cohort studies in

a systematic review is likely to increase

the influence of biases on study findings.

We included all study designs in this

review to enable a view of the available

data. However, when considering quan-

titative data, we assessed studies for

potential bias using the standards

expected of a well-designed RCT to iden-

tify the influence that this factor may

have on results.

Data Extraction and Quality
Assessment
Study characteristics and educational

intervention details were extracted. Data

describing the effect of SPs on outcomes

were arranged first by like comparisons

and then by the construct measured.

Means and standard deviations were

extracted or, if unavailable, imputed

from available data. In uncontrolled,

observational studies, preintervention

data were used as the best estimate of

control data and labeled accordingly.

Scale directions were reversed and

expanded as required to align interpreta-

tion of results. Qualitative evaluation

data (key themes with supportive or rep-

resentative quotes) that enabled a view

of the effect of learning with SPs were

extracted. Authors of included studies

were contacted if difficulties arose in

interpreting or extracting data. One

researcher (S.A.P.) performed data

extraction, and one other independent

researcher (J.L.K., F.C.B., or D.N.) con-

firmed accuracy of extracted data.

Two tools for assessing risk of bias were

used. Studies reporting quantitative data

on effects of SPs were assessed using the

PEDro scale.31 The PEDro scale has ade-

quate validity31 and reliability32 for

assessing method quality of clinical trials.

Low scores for studies (eg, with no con-

trol group) would reflect the greater

potential for biases to affect study

results. Studies reporting qualitative data

were assessed using our consensus-

developed appraisal system (eAppendix

2, available at ptjournal.apta.org) that

was based on a comprehensive review

by 2 independent reviewers of methods

used to assess the method quality of qual-

itative studies. This Quality Assessment

for Qualitative Research Reports

(QAQRR) scale has face validity for

assessing key sources of bias that may

influence study results. It differs from

published scales in describing specified

and unambiguous decision rules for each

scale item that enable determination of

whether threshold criteria were

reported. Content validity of the scale is

likely given its systematic derivation

from existing instruments. A full report

on the scale development is being final-

ized for publication. Studies containing

quantitative and qualitative data were

assessed using both scales. Two

researchers independently assessed each

study (S.A.P. and J.L.K., F.C.B., or D.N.).

Disagreements were resolved with

discussion.

Data Synthesis and Analysis
Study characteristics were summarized.

Two researchers (S.A.P., D.N.) indepen-

dently conducted thematic analysis

according to the principles of Bearman

and Dawson33 on intervention details

and other qualitative data. Results

were assembled (with examples of sup-

porting evidence) to illuminate key

themes, relationships, and recurring

reflections on incorporating SPs into

physical therapy education.

Where possible, quantitative data were

pooled across studies using Review Man-

ager 5 meta-analysis software (The Nor-

dic Cochrane Centre, The Cochrane Col-

laboration, Copenhagen, Denmark) for

each set of like comparisons. Otherwise,

2-tailed t tests (alpha level�.05) were

conducted to test individual study out-

comes for statistically significant differ-

ences between groups. In meta-analysis,

heterogeneity between trials was

assessed using the I2 statistic. If I2 was

greater than 50%, a random-effects

model was applied. Otherwise, a fixed-

effects model was used.34 Standardized

mean differences (SMDs) were used

where different outcome measures were

used for comparable constructs across

studies.

Results
Search Yield
The initial search identified 342 unique

records. After screening on title and

abstract of each article, 293 records were

excluded. Four records were excluded

because full texts could not be located

despite extensive searching. Two inde-

pendent researchers (S.A.P. and J.L.K.,

F.C.B., or D.N.) screened the full texts of

45 records for inclusion. Fourteen arti-

cles reporting on 16 studies met all cri-

teria.15–20,35–42 A PRISMA flow diagram43

(Fig. 1) summarizes the pathway of

included studies.
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Quality Assessment
The PEDro scores ranged from 0/10 to

6/10. Only 5 of 13 studies reporting

quantitative data allocated participants

to intervention and control groups.16–18

One of these studies did not randomly

allocate participants to groups.16 With

no control group, the remaining 8 stud-

ies provided postintervention data that

cannot be confidently attributed to the

intervention.15,35,36,38–42 No studies

included student (“participant”) or edu-

cator (“therapist”) blinding, introducing

potentially unavoidable performance

and detection bias. Briefing students and

educators on what to expect in simula-

tion activities is commonplace in SP

practice.7 Considering this, the 4 RCTs

that achieved scores of 6/10 were con-

sidered higher quality for the purpose of

this review and pooled separately in

meta-analysis.

The QAQRR scale scores ranged from

4/24 to 15/24. Most studies did not pro-

vide adequate information or justifica-

tion about the study design or data col-

lection and analysis methods, indicating

that significant risk of reporting bias may

have influenced conclusions.

Characteristics of Studies
Most studies (n�7) used a case series

(single-cohort) study design, incorporat-

ing a posttest evaluation only (n�2) or a

pretest-posttest evaluation (n�5). Three

articles reported on 5 RCTs.16–18 Two of

these articles (each reporting on 2 sepa-

rate RCTs) stemmed from the same

national research project.17,18 One arti-

cle reported on a nonrandomized trial,42

and 3 articles reported on qualitative

studies.19,20,37 Six included studies

reported on SPs incorporated into under-

graduate entry-level programs, 7 studies

reported on SPs incorporated into post-

graduate entry-level programs (master’s,

n�3; doctorate, n�4), and 3 studies did

not specify the degree or year level of

participants. Countries in which studies

were conducted were the United States

(n�9), Australia (n�5), and the United

Kingdom (n�2). Characteristics of

included studies are shown in Table 1.

Educational Intervention Details
Thematic analysis indicated substantially

varied program foci, development, exe-

cution, and SP practices. Underreporting

obscured analysis of elements in some

educational interventions. A summary of

extracted data is shown in Table 2.

The SP programs were designed to

advance knowledge, skills, behaviors, or

attitudes. Educational foci broadly tar-

geted clinical reasoning, communica-

tion, professionalism, working in a mul-

tidisciplinary team, therapeutic

technique, and ethical issues. Some inter-

ventions were designed for specialized

areas, including gait retraining,16 electro-

cardiogram (ECG) interpretation,41

patient assessment and management in

an intensive care unit,40 and diabetes

management.35 Educational strategies in

control or comparison groups included

clinical placement without simula-

tion,17,18 simulation with high-

technology mannequins,41 and peer role

play.16 One article had no alternative

strategy for the control group42; all other

studies used a single-cohort design.

Of the 4 RCTs from the same national

project,17,18 2 replaced clinical place-

ment with SP interactions for 1 week of

a 4-week placement (1 in the musculo-

skeletal domain, 1 in the cardiorespira-

tory domain); the other 2 studies

replaced the equivalent of 1 week of clin-

ical placement with SP interactions

interspersed across 2 weeks (1 in the

musculoskeletal domain, 1 in the cardio-

respiratory domain). Two of these stud-

ies also provided detailed information on

program design and integration and SP

scenario development and training.

Other studies poorly described methods

used to develop and implement SP pro-

grams or for curriculum or scenario

Figure 1.
PRISMA flow diagram summarizing pathway of included studies. SP�simulated patient.
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development. From the limited available

data, SPs generally received training

prior to interacting with students

(n�10). Training activities included

instruction on giving feedback to stu-

dents, observing real therapist-patient

interactions, rehearsing with supervision

and feedback, and receiving written

information about a role. Three studies

reported paying SPs.36,38,41 Simulated

patients were recruited from various

backgrounds, including formally trained

actors (n�9), community-dwelling

adults (n�3), physical therapists (n�1),

and medical students (n�1). Two studies

did not specify the background of the

SPs.

The cost of implementing SP programs

was underreported. Black and Mar-

coux16 reported a total cost of $1,760.60

for 19 students who each had a

90-minute interaction with an SP. Black-

stock et al17 acknowledged that imple-

mentation of SP programs with this

design can be expensive and that com-

prehensive cost analyses were being

conducted.

The 4 RCTs substituting placement with

SPs used simulation strategies such as

time in/out (where students, educators,

or SPs may pause the interaction),

rewind for repetition, and accelerated

progression. Feedback was included for

students in most studies (n�12) from

various sources (faculty, SPs, peers) in

various formats (written, audiovisual,

verbal). Audiovisual recording was used

in some studies to encourage student

reflection (n�5). Students worked in

groups with the SP (n�11) and individ-

ually (n�5).

Synthesis of Quantitative Data
Figures 2, 3, and 4 present summary data,

effect estimates, and confidence intervals

for data pooled in meta-analysis. Table 3

presents results of tests for significant

differences between groups for individ-

ual articles that could not be pooled with

other studies.

Comparison 1: clinical placement
with 25% SP substitution compared
with usual clinical placement (no
SPs). Pooled analysis of 4 RCTs com-

paring substitution of 25% of clinical
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placements with SP interactions with

usual clinical placements (no SPs) indi-

cated that there were no significant dif-

ferences on educator-assessed compe-

tency to practice17,18 (Fig. 2). The

Assessment of Physiotherapy Practice, a

validated measure of competence in

physical therapist practice with high

interrater reliability,44 was administered

in all 4 RCTs at the conclusion of the

clinical placement. Data reported in the

studies with a 0–4 scale were converted

to a 0–100 scale to facilitate interpreta-

tion. No significant differences were

found between groups on student-

assessed competency to practice (Fig. 2),

assessed using a self-report questionnaire

(5-point Likert scale, higher score indi-

cating more competent) designed for

standardizing assessment of this con-

struct in the 4 included RCTs and not

tested for validity or reliability. All stud-

ies were reasonably well protected

against bias (PEDro score 6/10). Scores

on the questionnaire also were con-

verted to a 0–100 scale for meta-analysis.

Comparison 2: SPs compared with
peer role play. One RCT comparing

SP interactions with peer role-play inter-

actions (PEDro score 3/10) reported on

self-administered questionnaires (no

validity or reliability data provided) com-

pleted within 2 weeks of interactions for

student-assessed competency to practice

(clinical skills), satisfaction with the

experience, value of the experience, and

anxiety of the experience.16 No signifi-

cant differences were found for student-

assessed competency to practice or sat-

isfaction with the experience (Tab. 3).

Statistically significant differences were

found favoring the SP group for the value

of the experience and anxiety felt by

students (Tab. 3).

Comparison 3: SPs compared with
no SPs. One nonrandomized trial

comparing SP interactions with no addi-

tional intervention (PEDro score 2/10)

showed no significant difference

between groups on student-assessed

competency to practice (interprofes-

sional skills) assessed using a self-

administered questionnaire42 (time of

administration unspecified, no validity or

reliability data provided) (Tab. 3).
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Comparison 4: before and after SP
interaction. Several studies imple-

mented SP interactions for a single

cohort and assessed students before and

after interaction. One study (PEDro score

2/10) reported student-assessed compe-

tency to practice (interprofessional

skills) using self-report questionnaires

(time of administration unspecified, no

validity or reliability data provided) and

reported significantly higher postinter-

vention scores35 (Tab. 3).

The effect of SP interactions on student-

assessed clinical skills was reported in 3

pretest-posttest studies35,36,40; fixed-

effects meta-analysis determined a signif-

icantly higher postinteraction score

(Fig. 3). Two studies reported signifi-

cantly higher postinteraction scores for

student-assessed confidence15,36 (Fig. 4).

One study specified that data were col-

lected 2 weeks prior to SP interaction

and 1 week after the interaction15; other

studies did not specify when preinterac-

tion or postinteraction data were

collected.36,40

Some study outcomes could not be syn-

thesized in this review. No clear con-

struct was apparent for data reported by

Hale et al.35 Ladyshewsky and Gotjama-

nos39 did not report standard deviations

and or sufficient data to enable us to

impute or estimate standard deviations.

Standard deviations also could not be

imputed for the survey results of Hay-

ward et al20 or for results reported by

Jensen and Richert,38 and raw data were

requested but not available from Smith

and colleagues.41

Figure 2.
Meta-analysis forest plot of clinical placement with 25% SP substitution compared with usual clinical placement (no SPs). SP�simulated

patient, IV�inverse variance, RCT�randomized controlled trial.

Figure 3.
Meta-analysis forest plot of pre- and post-SP interaction scores on student-assessed clinical skills. SP�simulated patient, IV�inverse variance,

RCT�randomized controlled trial.

Figure 4.
Meta-analysis forest plot of pre- and post-SP interaction scores on student-assessed confidence. SP�simulated patient, IV�inverse variance,

RCT�randomized controlled trial.
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Thematic Analysis of Qualitative
Data
One major theme (learning with SPs is

valuable) and one minor theme (learning

with SPs can be challenging) emerged

from thematic analysis of qualitative eval-

uation data. Themes for studies with SP

interactions were compared with those

of studies without SP interactions.

Students consistently reported that learn-

ing with SPs was valuable for learning.

Simulation felt more “real” than role play

and was perceived as useful for develop-

ing competencies, and the feedback

from SPs and educators was valuable:

I really think this is a great way to learn.

Working with each other is good, but

we tend to be a little more lax with each

other.16

I think the feedback from a variety of

sources with different backgrounds

(academic, patient, peers) is very help-

ful to give us a very well-rounded view

of what we do well and what we need

to improve.36

Practice with simultation enabled gaps in

knowledge to be identified, improved

student perceptions of clinical skills, and

contributed to higher self-perceived clin-

ical readiness and confidence for prac-

tice. Students considered the simulation

environment to be realistic, which

enabled learning:

I believe I learned a great deal about

myself during these experiences. I

found some areas of weakness that I can

address, as well as strengths I can con-

tinue to enhance.38

This experience aided in the prepara-

tion for our first clinical affiliation

in that it forced me to truly think in the

therapist’s shoes, think about the

sequence of what I was going to say, do,

examine, test.36

Simulated patient interactions were not

always better than optional education:

learning ECG monitoring with SPs who

recited a standardized script was consid-

ered by students to be not as valuable as

use of a mannequin with real-life ECG

monitoring.41

Clinical educators noted that the clinical

performance of students who had

worked with SPs appeared to be no dif-

ferent from that of students who had not

worked with SPs.36 Some students also

expressed that learning with SPs is chal-

lenging because it induces anxiety and

can be stressful. Particularly challenging

aspects of learning with SPs were being

observed by peers and receiving feed-

back from clinical educators.

Discussion
This review indicates that SPs appear to

have an effect comparable to that of

alternative educational strategies on

development of physical therapy clinical

practice competencies for entry to prac-

tice. However, it may be that the time

allocated to SP practice has not been

sufficient to enable a full view of effects

(if indeed they are present). It also may

be that methods used to assess learning

outcomes are inadequately sensitive to

small differences in performance that

might occur. In any case, under the con-

ditions reported in current literature,

there are no obvious effects (detrimental

or positive) associated with replacing

optional educational approaches with

education involving SPs. Students con-

sider that learning with SPs is valuable.

However, methodological weaknesses in

studies investigating the contribution of

SPs to physical therapy education make

it difficult to arrive at unequivocal con-

clusions about their value. Empirical

studies assessed as having a low risk of

bias demonstrated that 25% of a 4-week

clinical placement substituted with SP

interactions enabled similar levels of clin-

ical competence over 7 key domains of

physical therapist practice (professional

behavior, communication, assessment,

analysis and planning, intervention,

evidence-based practice, and risk man-

agement). Substitution of authentic prac-

tice with SP practice may expand the

practical learning opportunities available

to learners.

In this review, evidence from lower-

quality empirical studies supported the

finding that SPs make a positive contri-

bution to physical therapy education.

Students reported that learning with SPs

was valuable for their sense of clinical

readiness, confidence, and other skills.

This learning was thought to be the prod-

uct of a realistic replication of an authen-

tic clinical environment, structured feed-

back, and debriefing with educators.

Learning with SPs may be more valuable

than peer role play or no SP exercises.

Immediate pre- and post-SP interaction

data indicated that students perceive

clinical skills and interprofessional skills,

and confidence improved as a result of

interactions with SPs. Without compari-

son data, it is not possible to determine

whether pre-existing (and potentially

cheaper) physical therapy curricula con-

tent already achieves similar outcomes

for students. Due to methodological

weaknesses of the included single-cohort

studies, it also is not possible to conclude

whether the magnitude of observed

effects in self-assessed skills would have

occurred with time alone, other educa-

tional interventions, or no SP practice.

Simulated patients challenged students

because the interactions induced anxiety

and stress. Anxiety and stress are also

common for students working with real

patients on clinical placements.45 An

area for further investigation is whether

learning to deal with anxiety and stress

in preclinical SP interactions reduces

anxiety and stress that might occur early

in real practice.

Most studies in this review provided

some information about the methods

used to implement an SP program into

entry-level physical therapy education. A

common practice was to formally train

SPs prior to interactions with students,

using activities such as supervised

rehearsal and instruction on how to give

feedback. These are widely accepted and

endorsed practices.7,25 It also was com-

mon to draw on the SPs’ experiences to

provide feedback to students on their

performance, and this feedback was con-

sidered valuable. In most studies, insuffi-

cient detail was provided to enable

direct replication or integration of meth-

ods used in SP programs into current

practice. An exception was Blackstock et

al,17 who provided information on pro-

gram design, integration, SP scenario

development, and SP training.

The high cost of SPs in physical therapy

education has previously been docu-

mented as a major barrier to uptake.5,46

Other studies have concluded that simu-

lation programs with high-fidelity man-
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nequins were considered too costly to

justify their use as alternatives to clinical

placement.12,47 Simulated patient pro-

gram costs were mostly underreported

in this review; few data are available to

provide an economic evaluation of the

effects of substituting traditional clinical

placement with reduced clinical place-

ment plus SPs. The cost of implementing

SP programs consistent with the proto-

col of Watson et al18 was flagged as a

potential barrier to future replication of

the program, and Blackstock et al17

acknowledged that implementation of SP

programs to the level reported in their

study could be expensive. Detailed eval-

uations of the costs involved to set up

and sustain these programs matched

against effects on student outcomes

using long-term follow-up studies would

be beneficial. A systematic review of eco-

nomic analyses of SBE in health care pro-

fessions (59 articles, pre-2011) showed

that cost reporting in SBE is essential but

infrequent and incomplete.48 These

results informed the development of a

framework for accounting and reporting

costs of SBE. If implementing an SP pro-

gram, educators may need to conduct

pilot interventions that include eco-

nomic evaluations, think strategically

about the target skills, and consider the

nature of the simulation that best serves

learning needs for physical therapy stu-

dents to ensure the program is viable for

clinical education budgets.

Four studies in this review demonstrated

that it was feasible to determine the

effect of SPs on educator-assessed phys-

ical therapy student competency and

suitability for independent practice using

the RCT.17,18 Due to robust study

designs, use of valid outcome measures,

and transparent reporting of procedures

and results, these data can influence

future policy regarding funding direc-

tives for SBE projects in physical therapy.

Future research in this area could target

comparable investigation standards. Sev-

eral factors, including but not limited to

the use of weak study designs (single-

cohort or nonrandomized trials), nonvali-

dated and nonspecific outcome mea-

sures (purpose-designed self-report

questionnaires), and the significant

underreporting of statistical methods,

training of SPs, and educational interven-

tion details, limited the potential for pub-

lished work to influence current prac-

tice. Furthermore, all studies included in

this review investigated the short-term

outcomes of learning with SPs; follow-up

data collection ranged from immediately

after intervention to up to 2 weeks after

intervention. No study, to our knowl-

edge, has investigated the impact of

learning with SPs on long-term student

outcomes (eg, later in their physical ther-

apy training, after graduation as clini-

cians) or patient outcomes. Longer-term

effects of SP education might justify the

expense.

Strengths and Weaknesses
Independent data sorting, bias assess-

ment, and data extraction and the inclu-

sion of both quantitative and qualitative

evaluation data strengthen this review.

Pooling individual survey items across

the construct that they were evaluating

enabled synthesis of all available data

from varied methods and sources. How-

ever, assumptions were made to enable

pooling data, and the results, at best, can

serve as indicators of possible outcomes

from employing SPs in physical therapy

education. Review findings need valida-

tion with empirical data. The search

strategy was limited to work published in

English. Additionally, we cannot be sure

all possible literature has been accessed

using this search strategy. One of the

review authors led one of the included

studies17 and was a coinvestigator on

another study.18 This author did not par-

ticipate in the quality assessment or data

extraction of either of these articles. We

used a quality assessment method for

qualitative studies that has not been val-

idated. However, we have provided the

items and decision rules for reader con-

sideration, and we prefer the transparent

and unambiguous nature of the item set

to other published approaches.

Insufficient evidence is available to

unequivocally determine the effect of SP

interactions in entry-level physical ther-

apy programs compared with no SP

interaction or an alternative education

strategy on learning outcomes. However,

no detrimental outcomes have been

reported, and no harms associated with

substitution are apparent. Lower

strength evidence suggests that SP prac-

tice has the potential to be a valuable

addition to skill development, although

sources of bias inherent in pretest-

posttest studies exclude this as a defini-

tive conclusion. Future research with

robust study designs, transparent report-

ing, and cost analyses that report effects

on short- and long-term student out-

comes are needed to determine whether

implementing SP programs is a viable

education strategy.
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