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Abstract

Background

The number of physician associates (PAs) training and working in the UK has increased

over the last few years following the proliferation of postgraduate courses. Understanding

early experiences and what impacts on engagement is important if we are to appropriately

support this relatively new professional group.

Methods

This paper reports on a cross-sectional analysis of the first year of data from a prospective

10-year longitudinal cohort study. First year PA students (n = 89) were enrolled from five uni-

versities in one UK region where the training programmes were less than 2 years old. Data

collected were: demographic information, wellbeing, burnout and engagement, expecta-

tions, placement experience, performance and caring responsibilities. Pearson’s correla-

tions were used to examine relationships between variables and to select variables for a

hierarchical regression analysis to understand which factors were associated with engage-

ment. Descriptive statistics were calculated for questions relating to experience.

Results

The experiences of PA students during their first 3–6 months were mixed. For example,

78.7% of students felt that there were staff on placement they could go to for support, how-

ever, 44.8% reported that staff did not know about the role and 61.3% reported that staff did

not know what clinical work they should undertake. Regression analysis found that their

level of engagement was associated with their perceived career satisfaction, overall well-

being, and caring responsibilities.
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Conclusions

The support systems required for PAs may need to be examined as results showed that the

PA student demographic is different to that of medical students and caring responsibilities

are highly associated with engagement. A lack of understanding around the PA role in clini-

cal settings may also need to be addressed in order to better support and develop this

workforce.

Introduction

Faced with significant staff shortages, growing demand and rising costs, healthcare systems

internationally have increasingly scrutinised their models of care and the configuration of the

workforce they employ. In the UK the development of new roles, like that of the Physician

Associate (PA), has been declared vital for the future of the NHS [1]. The PA is a mid-level

practitioner trained in the medical model to assess, diagnose and commence treatment under

the supervision of a physician. Whilst PAs have been integral to the workforce in the United

States since the 1960s, only 450 were reportedly practicing in the UK in 2017 and 600 in 2018

[2–3]. This number is expected to rise dramatically over the coming years.

Thus far, research involving this group in the UK has examined patient satisfaction and

jurisdictional boundaries in primary care [4–5], their deployment, integration and contribu-

tion across hospital settings [6–7] and their impact on postgraduate medical training [8]. One

thread of commonality is that the PA role is not well understood by clinical staff [e.g. 9] and

that professional boundaries are malleable and subject to negotiation at the point of service

delivery [e.g. 4]. This indicates that it may be challenging for PA students to learn their scope

of practice in clinical settings, and for PA educators to prepare students for these situations. In

the Yorkshire and Humber region in particular, the role is relatively new or unknown in most

NHS settings because the first cohort of approximately 25 PA students did not graduate here

until 2017. An additional four university programmes have had students graduating since

2018. Consequently, there have been very few qualified PAs employed in this region. More-

over, the majority of new roles in healthcare have been developed from upscaling existing

nursing and allied health roles (e.g. Advanced Nurse Practitioners), whereas the training of

PAs is arguably unique. They undertake a bespoke 2-year postgraduate educational pro-

gramme after completing a health-related undergraduate degree, primarily in biomedical sci-

ence. This is significant as we do not know how this will inform their experience as a

healthcare practitioner or as a postgraduate learner.

Exploring PA student engagement is key in this early phase of the development of the disci-

pline. Engagement plays a critical role in setting students up for academic success and it is also

associated with positive health outcomes [10]. It is particularly important to capture during

the early stages of healthcare training, as this is when students are constructing their knowl-

edge of their profession [11] and evidence suggests that it is when they are most at risk of

social, health, emotional and financial problems [12–13]. There are many perspectives on how

student engagement research should be approached [14]. Kahu’s conceptual framework of

engagement [15] and its recent refinement [16] have been widely used [e.g. 17] as a way to

develop a more comprehensive understanding of engagement and depict more clearly the

mechanisms at work (see Fig 1).

The framework highlights the importance of structural influences, such as student back-

ground, and psychosocial influences, such as motivations and expectations. These are also
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Fig 1. An interpretation of the framework of engagement presented by Kahu and Nelson [16].

https://doi.org/10.1371/journal.pone.0232515.g001
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extensively explored within the wider literature as they define the relationship between each stu-

dent and the learning environment [18]. Kahu and Nelson [16] suggest that structural and psy-

chosocial influences affect students’ levels of engagement which is conceptualised as a factor

comprising emotional, cognitive and behavioural components. Students’ academic self-efficacy,

emotions, sense of belonging and wellbeing are also psychosocial constructs but they make up

the educational interface that engagement operates in. Kahu and Nelson suggest that the educa-
tional interface contains mechanisms at the intersection of institutional and student factors and

that they have the potential to be mediators (i.e. increase or decrease the likelihood of engage-

ment). The level of engagement is then thought to have immediate academic and social out-

comes. These operate in a feedback loop with engagement, with more positive immediate

outcomes contributing in turn to higher engagement. Finally, the model suggests that immedi-

ate outcomes then contribute to long-term outcomes such as retention and personal growth.

Based on this work, we identified two issues that needed addressing presently. First, factors

associated with engagement have rarely been assessed collectively in any group of first year

healthcare students and so it is unclear which factors may be most important. Second, no

engagement research has yet been conducted with PA students. In order to address these

issues, the present study investigated factors associated with early engagement in PA students.

The study was cross-sectional but occurred within the context of a 10-year longitudinal Physi-

cian Associate Cohort Study (PACS), which will comprehensively explore the PA experience

from student to practitioner. The study focused on factors which can be viewed as reflecting

Kahu and Nelson’s [16]: ‘structural influences’ (caring responsibilities and placement experi-

ence), ‘psychosocial influences’ (expectations), ‘educational interface’ (wellbeing and exhaus-

tion) and ‘immediate outcomes’ (performance and career satisfaction).

In summary, the overarching aim of the study was to explore early PA experiences and engage-

ment, in a region where the role is relatively new, in order to be able to better support and train

this professional group in the future. More specifically, our two principal research aims were:

i. explore the experiences of PA students in their first 3–6 months of training; and,

ii. identify which factors are associated with greater engagement in this group.

Methods

Study design

The present study used a cross-sectional survey design, reporting the first year data from PACS.

PACS is a prospective longitudinal cohort study following five successive years of PA stu-

dents, beginning at the start of their training, with a follow up of five years (see Fig 2).

Participants

The present study reported the first year’s data from the first cohort of PACS in order to

answer specific research questions. There was a response rate of 74% in year 1 with a total of

89/120 students completing the survey. All students enrolled on PA courses between the aca-

demic years 2017 to 2021 (inclusive) at five higher education institutions across the Yorkshire

& Humber region will be invited to participate in PACS.

Measures

The Year 1 PACS questionnaire contains several survey measures. This includes pre-existing

measures commonly used in this type of research (e.g. General Health Questionnaire) and

measures that have been constructed for this study. These questions were informed by research
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and reviewed by a Steering Group made up of invited academics and representatives from the

institutions involved in PA training. Table 1 presents the measures included in the present

study and how they relate to Kahu and Nelson’s Conceptual Framework of Engagement [16].

Each follow-up questionnaire in PACS will have some of the same measures (e.g. GHQ-12

and OLBI) and some will be different to reflect the stage of PA training.

Fig 2. Cohort recruitment and follow-up over 5 years.

https://doi.org/10.1371/journal.pone.0232515.g002

Table 1. Study measures and how they relate to the Conceptual Framework of Engagement.

Measure Description Framework of Engagement [16]

Demographic information Age, gender, ethnicity, highest academic attainment and prior healthcare experience. Structural influences

General Health Questionnaire

(GHQ -12) [19–20]

This 12-item measure detects minor psychiatric disorders and identifies the severity of any

psychological distress experienced over the last few weeks. Each item is scored using a

4-point Likert-type scale from 0 to 3. Sample item: “Have you recently been able to

concentrate on what you’re doing?”. This gives a possible total score ranging from 0 to 36,

with higher scores indicating more psychological distress (Cronbach’s α = .82). Scores over

12 can be classified as possible cases of psychiatric illness [21–22]

Educational interface/ Immediate

outcomes

Oldenburg Burnout Inventory

(OLBI) [23]

This 16-item questionnaire measures two dimensions: exhaustion and disengagement from

work. It was chosen as the scale is both positively and negatively phrased so as to avoid

answering bias, which is why it is seen as psychometrically superior to the Maslach Burnout

Inventory [24]. Studies have reported its internal consistency is good, the factor structure is

robust and test-retest reliability is satisfactory [25]. The items are measured on a 4-point

Likert scale with higher scores indicating higher levels of disengagement, or conversely,

lower levels of engagement (Cronbach’s α = .70) or exhaustion (α = .80).

Exhaustion: Educational interface/

Immediate outcomes

Disengagement: Student

engagement

Expectations and career

satisfaction

Four-items were concerned with expectations around training and employment; one sample

item being “so far my expectations for the academic content of the course have been met”.

Each item is scored using a 5-point Likert scale. Higher total scores indicate that the student

feels positively that expectations are being met (Cronbach’s alpha α = .66). One-item also

measured career satisfaction: “I am satisfied with choosing a career as a PA”. This was

measured on the same 5-point Likert scale with a higher score indicating more satisfaction.

Expectations: Psychosocial

influences

Career satisfaction: Immediate

outcomes

Placement experience Five-items measured PA student experience whilst on placement using a 5-point Likert

scale. Sample item: “other staff knew what the physician associate role is”. Higher total

scores indicate a better placement experience (Cronbach’s α = .66).

Structural influences

Caring responsibilities This was measured by 2-items “I have childcare responsibilities for children aged 16 and

under” and “I have caring responsibilities for adult relatives/family members” which were

scored dichotomously (1-no or 2-yes). A higher total score therefore indicated more caring

responsibilities.

Structural influences

Performance Four items measured student perceptions of their academic and clinical performance, such

as “I am satisfied with my current performance in clinical work on the physician associate

course”. These items were scored using a 5-point Likert scale. Higher scores indicated more

satisfaction with their performance (Cronbach’s α = .58). Four items measured performance

concerns, such as “I have had concerns raised about my professionalism/fitness to practice”

which were scored dichotomously (1-yes or 2-no). Lower total scores indicated more

concerns around performance (Cronbach’s α = .89).

Satisfaction with performance:

Immediate outcomes

Performance concerns: Immediate

outcomes

https://doi.org/10.1371/journal.pone.0232515.t001
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Procedure

Within the first three months of commencing the PA Studies course, students were contacted

directly (both face-to-face and via email) with information about PACS. At the end of those 3

months an optional computer session was timetabled at each university and the students in

attendance were given the web address and passcode to access the questionnaire on Online
Surveys. This time period was chosen because students from four of the five universities had

some placement experience by then (between 6 and 22 days). The number of placement days

varied depending on the setup of the programme (1 primary care day per week or 1 primary

care and 1.5 secondary care days per week). For the one university where the students had not

been on placement at all, the relevant questions were removed. The questionnaire details were

also circulated via email so that they had the option of completing it remotely if desired and a

reminder email was sent one month after.

Data analysis

The number of missing data values was low. There were single missing items on two measures

(GHQ-12 0.19%; OLBI 0.002%), which were replaced by the mean of the completed scores for

that item across the dataset. As two students did not complete any items on the OLBI measure,

these were removed casewise for the purposes of inferential statistics. Six-items measuring

placement experience, along with three-items relating to performance and one-item relating

to expectations, were not relevant for 16 of the 89 respondents as these students had not yet

been on placement at the time of the survey, and so N was adjusted accordingly for both.

There was no deviation from normality for all variables.

All data analysis was undertaken using SPSS version 24. In order to address the first aim of

the study to investigate participant experiences, descriptive data (means, standard deviations,

minimum and maximum values) relating to all variables was calculated and presented. In

order to identify associations between the variables, bivariate correlations were are also under-

taken using Pearson’s correlation coefficient.

To address the second aim of the study and investigate factors associated with engagement,

a hierarchical regression analysis was conducted using the variables which correlated with

engagement in the correlation analyses. We entered ‘wellbeing’ into the model first as previous

research has suggested it has a strong and consistent association with engagement [26–28] and

it sits within the ‘educational interface’ of Kahu and Nelson’s framework [16]. The ‘immediate

outcomes’ variables (career satisfaction, satisfaction with performance and performance con-

cerns) were entered next as they are thought to operate in a feedback loop with engagement,

and as such could be expected to have a close association. We then added the variable which

would be considered a ‘structural influence’ (caring responsibilities), as the model views these

as having the most distal contributory relationship to engagement.

Ethical considerations

The study received ethical approval from the University of Leeds (MREC16-140) and written

informed consent was obtained from all participants at the beginning of the survey.

Results

Participant descriptive statistics

There was a total of 89 respondents and they ranged in age from 19 to 49 with a mean age of

24.99. The majority were female (71%) with 28% male and 1% other. The majority were also

White British (51%) with 22.5% Asian or Asian British–Pakistani, 8% Black or Black British–
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African and 17 from a range of other ethnicities. To undertake the course, an undergraduate

degree in a health-related subject is required, however, 10% also had a postgraduate degree

and 1% a doctorate. 58% stated that they had prior experience working in healthcare.

Research Aim 1. Experiences of first year PA students

Items relating directly to PA student experience were extracted and descriptive statistics con-

ducted (see S1 Table). These suggested that 78.7% and 88.1% of students respectively felt that

there were staff on placement that they could go to for support and that they had a good rela-

tionship with their supervisor. The majority of students (84.2%) felt that there were not any

work-related factors that made their practice unsafe. Yet, 44.8% of students felt that staff did

not know about the role and even more staff (61.3%) did not know what clinical work they

should undertake. 16.9% said they were finding clinical work difficult and 33.7% said they

were finding the academic side of the course difficult.

S2 Table displays the descriptive statistics and the correlations of all variables. These sug-

gested that 44 (49%) participants would be classed as having a possible psychiatric disorder

such as minor anxiety or depression. Studies exploring wellbeing in first year medical students

found that between 25% and 37% had poor mental health in the first half of the year, which

potentially indicates that poor mental health may be more prevalent amongst PA students

[29–30]. The means calculated for engagement and exhaustion were 14.78 and 18.96 respec-

tively. This is broadly similar to research undertaken with first year medical students [31].

Wellbeing, career satisfaction, performance satisfaction and caring responsibilities all sig-

nificantly correlated with engagement (all p < .01), as well as performance concerns (p< .05).

These correlations were all in the expected directions and indicated that those who reported

more psychological distress and performance concerns; those less satisfied with their career

choice and performance; and, those who had more caring responsibilities tended to report

being less engaged. Expectations around training and employment and their placement experi-

ence were not significantly correlated with engagement.

Research Aim 2. Factors that predict engagement

To examine which factors were associated with PA student engagement, a hierarchical regres-

sion analysis was performed. Variables were entered in 4 steps. Age, gender, ethnicity, highest

academic attainment and healthcare experience were input as possible confounding variables.

The results can be seen in Table 2.

Once the confounding variables were controlled for, wellbeing was significantly associated

with engagement F(6,66) = 3.751, p< .01, R2 = .254. This model accounted for 21.1% more of

the variance than accounted for by the controls. When career satisfaction and satisfaction with

performance were added in step 3, the model retained statistical significance F(9,63) = 4.395, p

< .001, R2 = .386 with an additional 13% of the variance accounted for. Wellbeing and career

satisfaction added statistical variance to the model (p< .05), satisfaction with performance (p

= .547) and performance concerns (.091) did not. In step 4, caring responsibilities was added

and this model was also statistically significant F(10,62) = 5.169, p< .001, R2 = .455 with an

additional 7% of the variance accounted for. Wellbeing and career satisfaction maintained

their significance along with caring responsibilities (p< .01).

Discussion

Using the first year of data from a 10 year longitudinal cohort study, this paper explored the

early experiences of PA students and which factors contributed to their engagement. Higher

engagement was associated with greater general wellbeing, higher career satisfaction and not
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having caring responsibilities. These findings aligned with the conceptual framework of

engagement established by Kahu and Nelson [16] in that this study indicated a strong interac-

tion between student engagement and the educational interface (wellbeing) and immediate
outcomes (satisfaction with performance, career satisfaction and performance concerns). The

interaction with structural influences was mixed with caring responsibilities proving to be sig-

nificant whilst placement experience was not. In this group, there was no significant interac-

tion found between student engagement and the psychosocial influences (expectations around

training and employment) which did not align with the conceptual framework [16].

This is the first study to investigate wellbeing and engagement in PAs in the UK. The find-

ing that PA students reported high levels of psychiatric distress and have comparatively poorer

mental health than medical students in their first 6 months of training [29–30] is concerning

Table 2. Hierarchical regression analysis predicting engagementa.

Step Variable Entered β SE β p-value TotalR2 ChangeR2

1 Age .047 .062 .452

Gender -.716 .683 .299

Ethnicity .109 .105 .302

Healthcare experience .304 .837 .717

Prior Academic achievement .020 1.021 .984 .043

2 Age .032 .055 .560

Gender -.252 .617 .684

Ethnicity .087 .094 .354

Healthcare experience .477 .745 .524

Prior Academic achievement -.255 .911 .780

Wellbeing .279 .065��� .000 .254�� .211

3 Age .036 .053 .495

Gender -.742 .597 .218

Ethnicity .087 .087 .321

Healthcare experience .255 .704 .718

Prior Academic achievement -.260 .851 .761

Wellbeing .186 .069�� .009

Career satisfaction -1.466 .515� .006

Satisfaction with performance -.085 .140 .547

Performance concerns -1.178 .687 .091 .386��� .131

4 Age -.060 .061 .326

Gender -.384 .581 .511

Ethnicity .102 .083 .223

Healthcare experience .263 .668 .696

Prior Academic achievement -.253 .808 .755

Wellbeing .216 .066�� .002

Career satisfaction -1.430 .489�� .005

Satisfaction with performance -.077 .133 .563

Performance concerns -.210 .738 .777

Caring responsibilities 2.362 .844�� .007 .455��� .069

�p<0.05

��p<0.01

��� p < .001
aLower scores on this scale indicated higher engagement.

https://doi.org/10.1371/journal.pone.0232515.t002
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and may indicate that further support is required. There is also reason to expect that these

problems may further increase over time, as research has shown that the number of medical

students with poor mental health significantly increases over the course of the year [30]. Fur-

thermore, poor mental health has been found to have several ramifications in this group,

including impaired academic performance, poorer physical health and reduced self-care prac-

tices (e.g. poor diet) [32]. There are, however, significant differences between PA students and

medical students, particularly in the design of the programmes. For instance, most PAs are on

a clinical placement within their first term (4 out of 5 programmes in the Yorkshire and Hum-

ber region) whereas medical students start clinical placements usually from Year 2 or 3. Stu-

dent wellbeing may then be impacted in very different ways at different stages due to the

unique structure of PA Studies programmes.

The level of engagement reported was moderate. When it was high, however, students

reported greater general wellbeing, higher career satisfaction and that they did not have caring

responsibilities. The finding that wellbeing is linked with engagement is unsurprising and in

line with the current literature [33], as is the link between career satisfaction and engagement

[34]. The present study extends the existing literature by showing that these factors are also rel-

evant for engagement in PAs. PAs are a new discipline whose remit in the UK is still being

defined, with regulation requirements currently under review with the General Medical Coun-

cil [35]. Ensuring that the job role and career path matches PA student expectations and goals

will be important to maintaining the engagement of those in the profession.

One highly significant finding was that PA students with more caring responsibilities were

less engaged. Few studies have previously investigated this in other healthcare groups, possibly

because these students tend to be undergraduates, and PAs need to be understood as a demo-

graphic that is different to that of other healthcare students. PAs are starting the course when

they are on average 25 years old, whereas only 7.8% of students are 25 or over when enrolling

on undergraduate medical degrees in the UK [36]. The proportion of female PA students is

also slightly higher and there is an indication of potentially more ethnic diversity compared

with medical students [37]. This suggests that the support systems required may need to be dif-

ferent. Many of the UK-based PA Studies programmes have been set up within medical

schools, and there are many advantages to this (e.g. sharing of resources), yet these findings

raise important questions around how we can adequately support the individual needs of PA

students in ways beyond that provided normally by medical schools. There may also be impli-

cations for this in the workplace when supporting PAs once qualified and training in practice

too. Lastly, as health services around the world are diversifying their workforce to meet

increasing pressures, this work also highlights the importance of recognising the demographic

of each professional group as distinct in order to maintain engagement, promote wellbeing

and ultimately have a positive impact on patient care.

One interesting finding was that the majority of students found that clinical staff on place-

ment did not know about or fully understand the PA role. Existing research studies have also

found this and have argued that it can negatively impact PA integration [9] and restrict PAs in

their ability to assume their role [38]. More generally in healthcare this is also not a new phe-

nomenon. Disciplinary tribalism and professional silos have long existed and are a known

cause of patient safety incidents [e.g. 39]. However, PA students, certainly those in this region,

are in the unusual position of predominantly not being clinically supervised by their own pro-

fession. Professional isolation is not currently possible for them in most healthcare settings

because very few currently employ qualified PAs. This could be beneficial for breaking down

some of the barriers in place in multidisciplinary team working, or it could be an early indica-

tion that there will be repercussions if the lack of knowledge around the PA scope of practice is

not tackled. More research on this is needed but our findings add to a growing body of
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evidence suggesting steps should be taken to try and disperse information on the PA role more

effectively within clinical settings.

Limitations

As this paper only reports the first year of data from PACS, it is limited by its cross-sectional

design which prevents inferences about the direction of associations. As the PA role is also rel-

atively new and the growth in numbers has been over a short time frame, some of the factors

(e.g. average age at enrolment) may change and there will be additional factors impacting PA

student experience not captured by this survey. More qualitative research would be useful in

unpicking this. Data collection was undertaken within 3–6 months of students starting the

course, which meant students had not been on their placements for very long when answering

the related questions. Initial conclusions will be strengthened once data has been collected lon-

gitudinally. Caring responsibilities proved significant in the analyses but it would have been

valuable to stratify between adult and child responsibilities had there been enough power to do

this. Whilst pre-existing measures were used (GHQ-12 and OLBI) some of the questions were

constructed by the study steering group. It will be important to undertake further validation of

these survey measures as we gather data over the cohort period.

Conclusions

Understanding the early experiences of PA students is important if we are to appropriately

support this important new healthcare profession. We found that the experiences of PA stu-

dents in their first 3–6 months were mixed, with a significant number of healthcare staff per-

ceived to have a lack of understanding about the PA role. This is likely to present a variety of

problems for PAs as students and also once they are employed and should be addressed by

training programmes and employers. Further, we found that engagement was predicted by

career satisfaction, overall well-being, and caring responsibilities. Whilst the cross-sectional

design limits inferences in terms of the direction of these associations, it suggests that pro-

grammes may benefit from providing additional support to those who have active caring

responsibilities, if these students are to continue being engaged members of the PA student

community.
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