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ABSTRACT

Purpose: Educational climate (EC) and safety climate (SC) are key determinants of residents’
professional development. This study addresses a lack of longitudinal EC data, a lack of data on
perceptions of SC in residency, and provides data on practices related to perceptions of EC and
SC, by: identifying factors associated with, and changes in, perceptions of EC and SC across the
first year of practice; and elucidating good and poor practice relating to key elements of EC and

SC.

Methods: A mixed methods design was adopted. First, 131 first-year residents in Ireland were
surveyed at the end of each of their first three rotations (August 2016-March 2017). The survey
measured EC (using the Postgraduate Hospital Educational Environment Measure) and SC
(using Durani et al.’s ‘safety climate of my ward/in my department’ scale). Next, 69 semi-
structured interviews were conducted with a representative sample of residents (March-May
2017) that involved in-depth probing of EC and SC.

Results: Perceptions of EC worsened over time. The EC and SC of surgical rotations was
significantly poorer than that of medical rotations. Residents were more likely to describe team
practices, rather than organizational practices, that contributed positively to their perceptions of

EC and SC.

Conclusions: Further research is necessary to facilitate the improvement of EC and SC for
residents, particularly within surgical training. Future research exploring the contribution of
organizational practices to EC and SC, the impact of targeted improvement activities, and best

practice for involving residents in quality and safety initiatives is recommended.



The early years of clinical practice comprise a key foundation for later professional
practice, and may be considered a ‘critically intensive learning period’.! Residents cycle through
a series of rotations, transitioning between hospital sites and clinical environments, and must
adjust to practice in different specialties, and with a range of teams and supervisors.! Although
such rotations constitute an important learning opportunity?, there is the potential for these
experiences to impact negatively on performance, patient safety, and teamwork depending on the

educational climate (EC) and safety climate (SC) that residents encounter. '+

Within organizations, ‘climate’ reflects perceptions of, or attitudes, towards related
surface features of the work environment®. Measurement of climate offers a snapshot of the
“atmosphere, or ethos, tone or ambience, the culture or personality of the institution”.* America’s
Accreditation Council for Graduate Medical Education,’ has emphasized the importance of
improving EC for residents. However, studies of EC have been one-off, cross-sectional
explorations of EC at a single time point which limits our understanding.® Further, although
patients’ safety should be a priority in graduate medical education,’ perceived SC among

residents in the workplace has received almost no attention.®

Exploration of the climate in an institution, and examination of how particular features
are perceived, can allow for changes to improve the learning experience of trainees.’ The aims of
this mixed methods study were: 1) to identify factors associated with, and changes in,
perceptions of the EC and the SC across the first year of clinical practice, and 2) to use rich
qualitative data to explore good practice and poor practice within key aspects of the EC and SC

in order to improve our understanding of changes in, and factors related to, the EC and the SC.



Methods

Context

The intern year is the first year of postgraduate clinical practice for doctors in Ireland.
Each intern/resident is attached to one of six national intern training networks (ITN) and rotates
through four clinical attachments called rotations, each of three-month duration, within the
hospital group associated with their ITN. The ITN from which the residents were sampled in this
study had one main 708 bed hub hospital and 8 smaller affiliated hospitals varying in size from

72 to 359 beds.
Research design

A mixed methods research design was employed. During an initial quantitative phase,
residents from one ITN completed a survey assessing the EC and SC for each of their first three
rotations. During the qualitative phase, residents participated in semi-structured interviews that

further probed their experiences.
Ethical consideration

Ethical approval was obtained from Galway University Hospitals’ Clinical Research

Ethics Committee.
Quantitative phase: Survey (August 2016-March 2017)

Instrument. The survey was divided into two sections. The first EC section presented the
Postgraduate Hospital Educational Environment Measure (PHEEM)®, a 40-item measure with a
five-point Likert rating scale ranging from ‘Strongly agree’ to ‘Strongly disagree’. The PHEEM

has been demonstrated to be reliable.®!® Although the instrument consists of three subscales



erceptions of role autonomy, perceptions of teaching and perceptions of social support),’ some
(percep Y, percep g and percep pport),

t’IO

research suggests that it may have greater validity as a one-dimensional instrument, ~ with a

focus on total score. Minor wording changes were made to the survey to reflect the Irish context.

The second SC section of the survey presented a 15-item ‘safety climate in my
ward/department’ scale, which uses a five-point Likert rating scale that ranges from ‘Strongly
agree’ to ‘Strongly disagree’, that has been developed specifically for use with residents and
captures their perception of safe practices in their ward or department.® The face validity of this
instrument has been demonstrated but its psychometric properties have not been established

beyond this.

Procedure. The survey was administered as part of a quality improvement exercise. A link to a
web-based version of the questionnaire was distributed via the resident email list of the ITN
(C.W.). The questionnaire was sent at the end of months 2, 6, and 8 of the intern year (four
weeks before the end of each of the first three rotations). Residents were asked to include their
Medical Council registration number on their survey to allow their surveys to be matched across
time points. A reminder email was sent two weeks after the initial email, and an individual
reminder was sent in the final week of each rotation, for those residents who had not responded
(all C.W.). Residents were required to provide consent to have their data from the surveys

included as part of this research study.

Data analysis. All quantitative data analysis was conducted by A.V. The dataset had a
hierarchical structure with multiple measurements (1-3, level 1) clustered within participants
(level 2). To account for clustering, the repeated measurement of PHEEM and SC scores were
analyzed with the ‘MIXED’ routine (STATA 11) using maximum likelihood with a significance

level of a= 0.05 with the participant as group variable.



The model analyzed ‘specialty of rotation’ (surgery, medicine, and ‘other’ specialty such
as psychiatry or anesthesia) and ‘hospital type’ (hub or affiliated) as predictors of the PHEEM
and SC questionnaire outcomes. All regression analyses were controlled for age, gender and

nationality.

Qualitative phase: Semi-structured interviews (March-May 2017)

Interview design. The purpose of the interviews was to provide in-depth information on the EC
and SC of the rotations, and to allow for the development of an understanding of good practices
and poor practices that contributed to perceptions of a rotation. The interview schedule was
developed by two PhD-level psychologists with expertise in medical education (S.L. and P.OC.)
through consideration of the concepts addressed in the questionnaire and how to reflect these;
that is the three PHEEM subscales and the SC scale. It was subsequently reviewed by two
colleagues (including D.B.) with expertise in graduate medical education and training. The
interviews were semi-structured but there was the opportunity to ask follow-up questions or
probe statements made if necessary. The questions asked related to perceptions of role
autonomy, perceptions of teaching, perceptions of social support, and patient safety and quality

of care (for full interview guide, see Supplemental Digital Appendix 1).

Procedure. Our goal was to interview a sample of residents that were representative in terms of
gender, hospital type, and specialty. Therefore, participants were identified using purposive
sampling (D.B.), and approached via email regarding participation in the study. Interviews were
conducted at the hospital sites by a member of the research team (either C.W., C.M., or F.C.) and

lasted between 4 and 15 minutes.



Data analysis. All interviews were audio recorded and subsequently transcribed (C.W. and
F.C.). A deductive content analysis approach was adopted.'! Interview transcripts were reviewed
with reference to the three PHEEM subscales and the SC scale. Each time one of the four themes
emerged within an interview, the researchers coded whether the related assertion was: 1) due to
either organization-level or team-level functioning, and 2) whether it constituted a positive (i.e.,
good practice) or negative exemplar (i.e., poor practice). Statements which were neutral in nature
(i.e., provided factual information with no emotional valence discernible) were not coded as the
focus of this paper was on identifying good and poor practices that contribute to resident
perceptions of their EC or SC. Two researchers (S.L. and P.OC.) reviewed the transcripts and
considered the data in tandem. Disagreements were resolved through discussion until consensus

was achieved.

Results

Participants

A total of 131 residents (of 133; 98%) provided consent for their data to be used, and
completed the survey at each timepoint. Of these, 65 were female (50%). The majority of

respondents were Irish (n=117; 89%).

Sixty nine residents (51%, 35 female, 34 male) took part in the interviews, of whom 45
(65%) described a medical rotation, 21 (30%) a surgical rotation, and 3 (4%) a rotation from a
different specialty (psychiatry, anesthesia, and obstetrics and gynecology). A total of 41 of the
rotations (59%) were within the hospital group’s main hub hospital and 28 rotations (41%) were

within one of the affiliated hospitals.



Quantitative Phase: Survey

Results from the analysis of the survey data are presented in Table 1. The hospital type
(hub or affiliated) was not significantly associated with PHEEM score. Clinical discipline was
shown to be significantly associated with the total PHEEM score and compared to ‘medical’
rotations, ‘surgery’ rotations scored significantly lower (coefficient-5.9, SE 1.9, p=0.002) while
‘other’ specialties scored significantly higher (coefficient-13.1, SE 3.5, p=0.000). The timing of
rotation was also independently associated with total PHEEM score (coefficient -2.9, SE 1.0,
p=0.004) showing a declining PHEEM score over time, i.e. interns generally had a poorer

perception of EC in their later rotations as compared to their earlier rotations.

Table 1. Outcomes of the ‘mixed’ procedure (STATA) conducted to explore changes in
Educational Climate and Safety Climate across the first year of residency and variables
associated with educational climate and safety climate scores among first-year residents in

Ireland.
PHEEM (Educational Climate) SAFETY CLIMATE

Variable Coefficient | 95% CI | p-value | Coefficient | 95% CI p-value
Age (in years) -0.5 -1.4-0.4 0.3 0.04 -0.4-0.5 0.8
Gender (reference 34 -1.8-8.6 0.2 1.4 -0.9-3.7 0.2
‘male”)
Irish (reference ‘no’) 6.3 -2.3-14.9 0.2 2.1 -1.6-5.9 0.3
Speciality (reference
‘medicine”’)
Surgery -5.9 -96—2.3 0.002 -1.6 -3.1--0.1 0.03
Other 13.1 6.1-10.0 | <0.001 2.6 -0.1-5.5 0.06
Hospital (reference
‘Hub’)
Periphery 1.2 -2.4-5.0 0.5 0.06 -1.4-1.6 0.08
Other 3.2 -13.4-7.0 0.5 -0.9 -5.1-3.3 0.7

Time -2.9 -4.9--09 0.004 -0.6 -1.4-0.2 0.1




Note. CI= Confidence Interval; For the interpretation of p-values, a significance level of a= 0.05
was used.

Neither hospital type nor timing of rotation were significantly associated with SC scores.
However, similar to the PHEEM, surgical rotations were associated with significantly lower SC
scores compared to medical rotations (coefficient -1.6, SE 0.8, p=0.034), even though other

specialties were not significantly different in their SC score compared to medical rotations.
Qualitative Phase: Semi-structured interviews

Table 2 presents data on the frequency with which each of the four themes emerged
across the 69 interviews at both organization and team level, along with exemplar quotes related
to good and poor practices described by residents. Additional exemplar quotes for each theme

are provided in Supplemental Digital Appendix 2.



Table 2. Good Practice examples, Poor Practice examples, Frequency of emergence data, and exemplar quotes for each interview
theme that emerged from data collected across 69 interviews conducted with first-year residents in Ireland.

Theme n of Exemplar Quotes
Reside
nts
(%)
Role Autonomy- Organisation Level

Good 6 “When we first came... there was the induction week” (Resident 57).
Practice  (8.7%)

Poor 17 “I had to go into Human Resources this week to talk to them about a lack of support... I’ve kind of felt I was the only
Practice  (24.6% person on the ward” (Resident 36).

)
Role Autonomy- Team Level

Good 51 "Every time there's a skill that [ haven't done before, or that they think I might benefit from in the department, they call

Practice  (73.9%) me and I can do it. So I've done chest drains... thoracentesis.... loads of suturing, loads of casting... so skills-wise I'm
really benefitting from this job" (Resident 65).

Poor 24 “They [the more senior doctors] just went off and did their own thing so just left you to do your own thing without really

Practice  (34.8%) giving you any good guidance or really even informing you how it should be done” (Resident 6).
Teaching- Organisation Level

Good 32 "Every morning at half eight there is teaching done with the non-consultant hospital doctors so you're always going to
Practice ~ (46.4%) something like that" (Resident 47).

Poor 29 “Some of [the formal teaching] is more for them to say that they’ve educated us on it, or it is more, very theoretical or
Practice ~ (42%)  not very useful” (Resident 18).

Teaching- Team level

Good 43 “The culture of teaching comes from the consultant, who is very eager to teach; nearly at every patient we see there is a
Practice  (62.3%) learning point” (Resident 15).

Poor 16 "Obviously you need the clinical impromptu learning and I don't feel I get a huge amount of that" (Resident 51).
Practice  (23.2%)

Support- Organisation level

Good 6 "[at this hospital], there was always room... always enough staff. We could always cope. I never stayed in past 7pm"
Practice ~ (8.7%)  (Resident 41).

Poor 20 “If anyone was sick or missing, straight away you were stretched. There was no service provision for extra staff. It
Practice =~ (29%)  definitely impacted on the team big time” (Resident 20).
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Support- Team level

Good 65 “[My team] keep hitting home on the “no hierarchy” theme, that we are all here for the patient, all trying to achieve the
Practice  (94.2%) same goals at the end of the day. From Day 1, there is a team mentality and that encompasses all the allied health
professionals as well” (Resident 15).
Poor 29 "The support there was fairly poor, in that whenever you were trying to get in contact with the team members, you could
Practice ~ (42%)  be waiting hours for them to get back to you" (Resident 35).
Quality and Safety of Care- Organisation Level
Good 2 “There’s a good kind of system in place...the nurses are on the wards all the time so it’s them that alerts you most of the
Practice ~ (2.9%)  time if there is an issue...there’s a fairly clear protocol [at this site] to pass it up the line if something is an issue”
(Resident 66).
Poor 25 “[We had] no room, no beds... so people were backlogged. We were seeing up to 50-100 people per day waiting, trying
Practice ~ (36.2%)  to triage as best we can...Everyone was new, the system was new and flawed...It was not good for the patient in that
they might be waiting 8-12 hours, even though it might be something serious” (Resident 14).
“With the cuts and being so bare-boned... I think sometimes it does get dangerous with staff, not having adequate staff”
(Resident 9).
Quality and Safety of Care- Team level
Good 58 “One [of my consultants] was very respectful towards [patients], really listened to what they said, had time for everyone.
Practice ~ (84.1%) I would definitely have looked at him and said ‘Yeah, that’s definitely how I'd like to be’ (Resident 21).
“Patients are seen every day by the consultant or the registrar; they do a thorough round, they are looking at their
medications, full picture of the patient, for discharge- what their home setup is like, things like that” (Resident 18).
Poor 35 “I don’t think enough doctors here talk to patients as much as they should... half the patients here don’t know what’s
Practice ~ (50.7%)  going on with their treatment” (Resident 3).

"I think would I be happy to be treated by this team, or have someone that I cared about [treated by this team]... I would
say no...I feel like I'm flagging things up but I suppose I'm concerned that I'm the very bottom rung of the ladder and if
I'm noticing things, how many more things that I don't know are being missed?" (Resident 67).

11



Role autonomy. This theme captured residents’ perceptions of the supports that they were
provided with, by their organization or team, to develop core clinical and procedural skills
and to perform well. As can be seen in Table 2, positive comments regarding role autonomy
were more frequently in relation to the team, while it was more common for residents to
make negative comments regarding organizational support for role autonomy. Positive
perceptions of role autonomy at the organizational level were typically focused on activities
that provided role clarity or clarified hospital practices or systems. Examples of poor practice
typically related to poor organizational systems within the hospital that impacted the
residents’ performance or lack of role clarity. At a team-level, positive comments relating to
role autonomy were typically focused on the team’s commitment and efforts towards
ensuring that residents developed core skills. Negative comments relating to role autonomy at
a team-level tended to focus on the opposite; a lack of support from team members in

developing key skills.

Teaching. This theme reflected residents’ perceptions of teaching they received in their role,
both formal teaching set in place by the organization, and informal teaching provided by their
clinical team. As shown in Table 2, perceptions of team-led training appeared to be more
positive than perceptions of formal teaching offered by the organization. However, other
residents remarked on negative aspects of the same teaching. With regards team-level
teaching, residents appreciated attempts by their senior colleagues to make patient care a

learning experience for the resident.

Support. The third theme ‘support’ related to the residents’ perceptions of the availability
and willingness of their organization and/or team to provide them with any supports that they
may need. Residents tended to describe more positive perceptions and examples of team-
level support (see Table 2). At the organizational-level, support was typically conceptualized
in terms of staff provision and availability of facilities or resources needed to perform,

12



although some residents did make reference to the culture or work environment. At the team-
level, support was typically described in terms of positive interpersonal relations between

colleagues or with other health professionals.

Safety and quality of care. Residents reflected on the safety and quality of care that they
had witnessed within their rotation. As illustrated in Table 2, residents were more likely to
describe negative perceptions of the organization’s approach to, or impact on, quality and
safety of care. In almost all cases, understaffing of the hospital or ward by the organization
was noted to have a negative impact on quality and safety of care. When discussing quality
and safety at the team level, good practice was typically considered to involve respectful
communication with patients, a focus on patient-centered care, or a notable emphasis on
checking and ensuring patient safety. Examples of poor practice typically related to staff
speaking inappropriately or disrespectfully to, or about, patients or concerns regarding the

safety of the care provided.

Discussion

The early years of postgraduate medical training comprise a critical foundation for
subsequent effective and safe clinical practice.>’ However, in spite of their recognized
importance, there has been little investigation of SC among residents while studies of EC in
this population have comprised one-off, quantitative-only studies.® This mixed methods
study explored perceptions, and correlates, of the EC and SC among residents across the first
year of clinical practice. It also examined, qualitatively, perceptions of good and poor
practices relating to key aspects of the EC and SC. Qualitative consideration of both EC and
SC is both novel and important; it is well-recognized that qualitative data are important for
adding meaning and context to survey data, and substantially enhance our understanding of a

phenomenon.'? Our data have clear implications for practice and future research on EC and
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SC, revealing poorer experiences of the EC and SC among surgical residents, an important
effect of rotation or increased clinical experience, and elucidate key good and poor practices

relating to the EC and SC.

In this study, the EC and the SC of surgical rotations was found to be significantly
poorer than that of medical rotations. These findings may not be unexpected; previous

13,14 and

research has evidenced low satisfaction among surgical residents internationally,
explored increased attrition among surgical residents.!>!® Further exploration of the
experience of surgical residents using the Surgical Theatre Educational Environment Measure

(STEEM)!” may be suggested, along with the solicitation of surgical resident insight into

current good practice and poor practice relating to both EC and SC.

Residents expressed poorer perceptions of EC as they progressed through successive
rotations. It is not possible to determine if this downward trend is a general phenomenon as
research in this area to date has not been longitudinal in nature and one-off comparisons of
EC scores between trainees of differing seniority levels have yielded conflicting findings. ' It
may be that the early rotations of residency offer the most significant learning opportunity
and constitute the true “critically intensive learning period’,! and that the rotations that follow
may not offer residents the same opportunities to learn new skills and master new areas of
professional practice beyond those acquired within their first rotation. In line with this
suggestion, residents made frequent references to a “steep learning curve” or a “trial by fire”
when speaking about the initial months, and several residents noted that they were doing the
same things all across the year as “the skills you’re doing are the same ones you did four
months ago”. A shift to a competency-based, rather than time-based, system of postgraduate
medical training'® would allow residents to progress when rotations are no longer offering
them learning opportunities. Future research may wish to explore this point in further detail,
and ascertain whether worsening perceptions of EC are observed elsewhere and are linked to

14



the development of competence in core skills and/or a lack of perceived opportunity to

develop further.

Residents readily described examples of good and poor practice relating to EC and SC
within rotations. These insights into good and poor practice in the core domains of EC and
SC are important given that previous research has evidenced an association between learning
environment and intention to leave clinical practice'?, career decision making®’, wellbeing?!,
and training exam scores®*, emphasizing the importance of a focus on improving and
developing EC and SC where they may be deficient. Previous research? has similarly taken
a qualitative approach in order to inform the improvement of general pediatric training and
offer a list of best practices (e.g. curriculum-mapped pan-hospital teaching programs and rota
design to include clinic and teaching time). Our data emphasized the importance of key
aspects of both EC and SC that could inform future quality improvement endeavors in
healthcare settings with a responsibility for resident training. These key aspects include: role
clarity, clinical supervisors who are proactive about creating learning opportunities for
residents, embedding the resident within an inter-professional team that functions cohesively,
ensuring the relevance of teaching topics through engagement with the residents regarding
their perceived learning needs, recognizing the potential for residents to contribute to the
quality and safety of patient care, and ensuring those in senior positions recognize their
responsibility as a role model for early-stage residents. Future research could use these data
to support targeted improvement activities, particularly during the early part of the residency

when they are still focused on learning new skills and procedures.
Limitations

A number of limitations of our study should be noted. First, the PHEEM has been

criticized for lacking a specific theoretical base and its underlying factor structure has been
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t> and was

questioned.?* However, the PHEEM was previously used in the Irish contex
considered appropriate given the structure of our intern year and the aims of the quality
evaluation exercise undertaken. We utilized total PHEEM scores within analyses out of
consideration of the potential issues with its underlying factor structure.'® Second, the
quantification (i.e., presentation of frequencies) of qualitative data has been criticized as it
may be considered to indicate the generalizability of the data.?® However, our analysis was
felt to offer the reader a useful insight into the residents’ perceptions of their EC and SC.
Next, consideration must be given to other factors that were not explored but which may have
impacted upon the residents’ assessments of their EC or SC. For example, it is unclear how
well the residents were able to assess climate after a relatively short period in the clinical
setting. It is also possible that the first questionnaire may have primed residents to pay more
attention to EC or SC and resulted in the more critical evaluations that were observed
subsequently. Finally, although the survey was anonymous, it is possible that residents did

not feel secure enough to express criticism in the initial survey. Future research could

usefully give consideration to how such variables may impact on resident evaluations.

Future Research

Important contributors to the EC and SC such as organizational practices, systems,
and culture!?” were infrequently identified by residents. Without recognition and exploration
of these organizational influences, deficits cannot be addressed. Future research with
healthcare professionals with a more specific focus on organization impacts of EC and SC is

merited.
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Residents in the current study were readily able to identify instances of deficient
safety or quality. A failure to involve residents in safety and quality improvement activities in
the health services is a missed opportunity,?® and the ‘trainee as tourist’ mindset has been
challenged elsewhere.? There is a clear need for future research that is focused on exploring
how best to involve early stage residents in safety and quality improvement and how best to
‘tap’ into residents’ knowledge and experiences for informing change within health

systems.29

Conclusions

Both EC and SC are key determinants of what a resident learns, their development as
a safe and effective clinician, and how, and whether, they practice medicine in the future. The
current study highlights declining perceptions of EC across the first year of practice, a poorer
perception of the surgical EC and SC, and offers insight into good and poor practices that
impact upon residents’ perceptions of EC and SC. Future research should explore means of
improving the climate within surgical rotations, ensuring that successive rotations offer

learning opportunities, and better involving residents in quality and safety improvement.

Acknowledgments and Disclosures

Acknowledgments: None

Funding/Support: The research reported in this paper was funded by National Doctors
Training and Planning, the Health Service Executive, Dublin, Ireland.

Other disclosures: None

Ethical approval: Ethical approval was obtained from Galway University Hospitals’ Clinical

Research Ethics Committee.

17



Data: All data reported in this paper were collected by the research team.
Disclaimers: None

Previous presentations: None

References

1. Kilminster S, Zukas M, Quinton N, Roberts T. Preparedness is not enough:

understanding transitions as critically intensive learning periods. Med Ed. 2011;45:1006-15.

2. Holmboe E, Ginsburg S, Bernabeo E. The rotational approach to medical education:

time to confront our assumptions? Med Ed. 2011;45:69-80.

3. Cox S, Flin R. Safety culture: philosopher's stone or man of straw? Work Stress.
1998; 12:189-201.

4, McAleer SRS. What is educational climate? Med Teach. 2001;23:333-4.

5. Weiss KB, Wagner R, Nasca TJ. Development, testing, and implementation of the
ACGME Clinical Learning Environment Review (CLER) program. J Graduate Med Ed.
2012;4:396-8.

18



6. Kang I, Foster Page L., Anderson V, Thomson W, Broadbent J. Changes in students'
perceptions of their dental education environment. Europ J Dent Ed. 2015;19:122-30.

7. Silkens M, Arah OA, Wagner C, Scherpbier A, Heineman MJ, Lombarts K. The
relationship between the learning and patient safety climates of clinical departments and
residents' patient safety behaviors. Acad Med. 2018. Doi: 10.1097/ACM.0000000000002286.

8. Durani P, Dias J, Singh HP, Taub N. Junior doctors and patient safety: evaluating
knowledge, attitudes and perception of safety climate. BMJ Qual Saf 2013;22:65-71.

9. Roff S, McAleer S, Skinner A. Development and validation of an instrument to
measure the postgraduate clinical learning and teaching educational environment for hospital-
based junior doctors in the UK. Med Teach. 2005;27:326-31.

10. Chan CYW, Sum MY, Lim WS, Chew NWM, Samarasekera DD, Sim K. Adoption
and correlates of Postgraduate Hospital Educational Environment Measure (PHEEM) in the
evaluation of learning environments—a systematic review. Med Teach. 2016;38:1248-55.

11.  Elo S, Kyngis H. The qualitative content analysis process. J Adv Nurs. 2008; 62: 107-
15.

12. Malterud K. Qualitative research: standards, challenges, and guidelines. Lancet.
2001;358:483-488.

13. O’Sullivan K, Byrne J, Walsh T. Basic surgical training in Ireland: the impact of
operative experience, training program allocation and mentorship on trainee satisfaction. Ir J
Med Sci. 2013;182:687-92.

14.  von Websky MW, Oberkofler CE, Rufibach K, et al. Trainee satisfaction in surgery
residency programs: modern management tools ensure trainee motivation and success. Surg.
2012;152:794-801.

15.  Dodson TF, Webb AL. Why do residents leave general surgery? The hidden problem
in today’s programs. Curr Surg. 2005;62:128-31.

16. Sullivan MC, Yeo H, Roman SA, et al. Surgical residency and attrition: defining the
individual and programmatic factors predictive of trainee losses. ] Am Coll Surg.
2013;216:461-71.

17. Soemantri D, Herrera C, Riquelme A. Measuring the educational environment in
health professions studies: a systematic review. Med Teach. 2010;32:947-52.

18. Iobst WF, Sherbino J, Cate OT, et al. Competency-based medical education in
postgraduate medical education. Med Teach. 2010;32:651-6.

19. Degen C, Weigl M, Glaser J, Li J, Angerer P. The impact of training and working
conditions on junior doctors’ intention to leave clinical practice. BMC Med Educ. 2014; 14:
119.

20. Moore J, McDiarmid A, Johnston P, Cleland J. Identifying and exploring factors
influencing career choice, recruitment and retention of anaesthesia trainees in the UK.
Postgrad Med J. 2017:93;61-66.

19



21. Llera J, Durante E. Correlation between the educational environment and burn-out
syndrome in residency programs at a university hospital. Arch Argent Pediatr 2014; 112: 6-
11.

22. Shimizu T, Tsugawa Y, Tanoue Y, et al. The hospital educational environment and
performance of residents in the General Medicine In-Training Examination: a multicenter
study in Japan. Int J Gen Med 2013; 6: 637.

23. Al-Yassin A, Long A, Sharma S, May J. How can general paediatric training be
optimised in highly specialised tertiary settings? Twelve tips from an interview-based study
of trainees. BMJ Paediatr Open. 2017;1(1).

24, Boor K, Van Der Vleuten C, Teunissen P, Scherpbier A, Scheele F. Development and
analysis of D-RECT, an instrument measuring residents’ learning climate. Med Teach.
2011;33:820-7.

25. Flaherty G, Connolly R, O’Brien T. Measurement of the postgraduate educational
environment of junior doctors training in medicine at an Irish university teaching hospital. Ir
J Med Sci. 2016;185:565-71.

26. Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method
for the analysis of qualitative data in multi-disciplinary health research. BMC Med
Res Methodol. 2013;13:117.

27. Lawton R, McEachan RR, Giles SJ, Sirriyeh R, Watt IS, Wright J. Development of an
evidence-based framework of factors contributing to patient safety incidents in hospital
settings: a systematic review. BMJ Qual Saf. 2012;21:369-80.

28. Lemer C, Moss F. Patient safety and junior doctors: are we missing the obvious? :
BMJ Publishing Group Ltd; 2013.

29. Elias Ibrahim J, Jeffcott S, Davis M-C, Chadwick L. Recognizing junior doctors'
potential contribution to patient safety and health care quality improvement. J Health Org
Manag. 2013;27:273-86.

20



Supplemental Digital Appendix 1: Interview Schedule exploring perceptions of Educational

Climate and Safety Climate during the intern year rotations.

Perceptions of role autonomy

1. Canyou tell me about the support you are given to do your job correctly?

Perceptions of teaching
1. What are the perceptions of the teaching you have received in this role?

2. How are you given the opportunity to develop your clinical skills?

Perceptions of social support
1. What factors facilitate teamwork and collaboration in your current post?

2. What barriers prevent effective teamwork and collaboration in this environment?

Patient Safety and Quality of Care
1. What are your perceptions of how patient safety is managed?
2. How would you describe the level of professionalism you have witnessed from colleagues in
their relationship with:
e other healthcare professionals

e patients?
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Supplemental Digital Appendix 2: Additional Exemplar Quotations for Good Practices and Bad Practices relating to each Theme.

Theme Exemplar Quotes
Role Autonomy- | Good Practice
Organisational e “We were well-staffed to be fair” (Resident 11)
Level e “Those jobs are better defined, what an intern job is, what a nurse job is. It makes everything much easier”
(Resident 16)
e “Onday one, the consultant explained exactly what happens in the rotation, what’s expected from you, the
rotations the clinics and all that... we were taught about clinic, how to use the software and all that” (Resident 41)
Poor Practice
e “I'found that there is a lot of changing [of staff] to the point that...there were some days that you would turn up
and be the only person who was there for the last few weeks and knew what was going on with the patients. It was
difficult for continuity of care” (Resident 2)
e “There's no real protection for the intern teaching time...it should be reinforced that this is protected time and
[everyone] can be told that" (Resident 38)
e “Nights were a disaster across the board, dangerous at times, [no] policies, definitely the transfer of tasks wasn’t
happening” (Resident 9)
e "We got our induction on the Monday and then | turned up on the Tuesday and | had no other non-consultant
hospital doctors with me, it was just me. The Reg and the SHO were both away and no-one bothered to plan... that
was kind of like a baptism by fire" (Resident 53)
e "Role uncertainty is something that becomes apparent when you're moving from medicine to surgery... [there is]
uncertainty there when you first start a job as to who does what, how much of this job you are going to do, and so
on" (Resident 68)
Role Autonomy- | Good Practice
Team Level e “When we started our first week, there was a talk by the registrars to our whole team about the roles, what was

expected of us, so from that point of view we knew where we stood... and we kind of knew our jobs” (Resident 2)
“I definitely did do things | hadn’t done before in that job but it was always kind of supervised ... if it was my first
time doing it” (Resident 28)

"We were asked to do things that we hadn't done before under supervision so that we could [then] do it on our
own" (Resident 40)

"I have a lot of opportunity to do the basic stuff that you should be able to do at the end of your internship, like
tons of cannulas, tons of bloods, taking bloods from central lines...all that kind of stuff" (Resident 48)

"Even simple things, [the team would] show you how to do it and then you'd have it" (Resident 54)
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"I think | get adequate exposure to new challenging clinical procedures" (Resident 63)

Poor Practice

“They loved their surgical things in that it was exciting for them, but if it [was medical it] didn’t excite them, they
didn’t want to know about it, but they wouldn’t even respond well enough to refer it on to a specialist so you were
just left floating” (Resident 6)

“You definitely had to sink or swim a little bit. Nights especially and on call a bit, you either did it or nobody did....
So yeah, it was harsh at the beginning and you get thrown in the deep end” (Resident 9)

“Some teams are very vague and expect the interns to read minds is what you can find... the instruction was not

clear” (Resident 13)

“I've been in situations where [the team] is in [operating room] and you’re stressed and you can’t call anyone.
That’s a big challenge. It’s gotten very tough at times” (Resident 16)

"You have to seek [opportunities to improve your skills] a lot. You have to be very proactive if you want to do more
than basic clinical skills.... you have to ask to do things and get yourself out there and do them" (Resident 42)

"You don't really get surgical experience as a surgical intern" (Resident 45)

Teaching-
Organisation
Level

Good Practice

“There’s a lot of effort put into teaching. | thought they did a lot to encourage us to go and do [other] courses”
(Resident 34)

"I felt some of the intern teaching has been beneficial ... stuff about how to get on to specific schemes like the
medical scheme, the surgical scheme... it puts out kind of a road map for you" (Resident 49)

"I think the content is great when you can get to it" (Resident 59)

Poor Practice

“Time was limited so formal teaching... was close to non-existent” (Resident 5)
“The classroom teaching...sometimes the topics can be a bit off...sometimes it should be a bit more hands on and
interactive because it’s just somebody talking at you...it’s a bit boring” (Resident 32)

Teaching- Team
Level

Good Practice

“Informal teaching was excellent, it was sort of a ‘show you first, do it next time’, that kind of way” (Resident 9)
“If [the more senior doctors] were doing something, they would bring you with them. The would give you the
opportunity to teach you each step, what they were doing and what you needed to do it for” (Resident 12)

“The senior staff were really good. If it was your first time doing anything they would come with you and talk you
through it so that you were comfortable to do it yourself and there was a lot of opportunities to do things that
interns might not always be able to do” (Resident 18)
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e "The consultants were quite keen to get us into theatre at least once to show us what to do, how to scrub, and they
would always point out the anatomy as they knew your baseline knowledge was quite poor" (Resident 43)

Poor Practice
e “Informal ward teaching, it depended on who was on, if you asked questions or not. A mixture of your general
interest and their desire to teach” (Resident 2)
e “lcan’t say | got too much teaching form my team really. It was only if they were doing something and | might ask
why did you do that” (Resident 3)
e “Sometimes it’s such a fast paced job that there is just no time to teach” (Resident 14)

Support-
Organisational
Level

Good Practice
e "I'minthe ED at the moment so there's definitely a lot of support there. If | want to make a decision about
discharging or referring on a patient then | have to pass it through the Regs...It always has to be run by someone
more senior" (Resident 47)

Poor Practice
e “Interms of a good work environment, it just wasn’t there” (Resident 14)
e “One of the registrars was leaving and they didn’t replace him so ...there was a lot of tension from that point of
view” (Resident 17)

Support-Team
Level

Good Practice

e “It's avery good team spirit [here]” (Resident 1)

e “l'was actually really well supported as we had a group of really good Regs, technically good but very good to junior
members of the team as well” (Resident 4)

e “[The consultant] has a lot of respect for nurses... he would always listen to them. When you see that,
subconsciously, it makes everyone do it around them so he does lead by example” (Resident 8)

e “I'have a supportive team here from top to bottom” (Resident 13)

e “Hereitis clear, people are supportive, there is a safe zone to come back to. It is very important a leader is not a
scary person as you will not ask for help. That is what they try to do here” (Resident 13)

e  “On my current job we were told ‘there is no hierarchy on this job, we’ll be doing discharges, cannulas’... that really
helps to get a good team ethos going” (Resident 15)

e  “There was no real hierarchy...everybody would do the same jobs. It’s a nice feeling that you’re not just always
given the crappy jobs because you’re the intern...it was very equally shared between everyone” (Resident 28)

e "It was just the nice atmosphere... people were friendly... you felt like people genuinely cared about you... You
come in and people were nice to you, you're happy to see them, happy to work with them, it was fun." (Resident
57)
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Poor Practice

“It was definitely some of the old mind set of ‘we don’t do this, this is your job” (Resident 9)

“Nurses and doctors have an ongoing feud” (Resident 11)

“There was hardly any teamwork, there was a lot of conflict on this team” (Resident 17)

“I've definitely seen other healthcare professionals being disrespected and their input not being valued” (Resident
18)

“[The nurse] annihilated me on the phone. She was so rude, she screamed at me....I was like ‘Can we just
remember that | didn’t do this?”... | hung up and | cried for like half an hour. It was horrible” (Resident 22)

Quality and Good Practice
Safety of Care-
Organisation No additional useful, non-identifiable exemplar quotes available.
Level
Poor Practice
e “The sheer volume of patients [compromised care]. So there were days where we had 60 people on the list, and
you just can’t look after people like that... so sometimes there would be mistakes made on prescriptions or things
would be missed” (Resident 26)
e "l could find out how to report [a patient safety incident] but that protocol hasn't been communicated to us"
(Resident 48)
e "We're understaffed so patient safety suffers because you can't look after the patients as much as you'd like"
(Resident 59)
Quality and Good Practice
Safety of Care- e “Every discharge is checked by the Reg, the Reg will book all appointments and double check that everything is
Team Level booked. She is very involved, does not leave it to you to inform her, she will text you during the day to ask if there

is anyone that she should know about” (Resident 15)

“Unparalleled [professionalism]. The most patient-centred I've ever come across...everything is about what the
patient wants....everything was about restoring dignity” (Resident 20)

“I never really feel that I’'m going to put someone at risk because | don’t what I’'m doing because | can always call
someone” (Resident 33)

"My team is hard hitting with a lot of antibiotics... they had gotten into a routine of say 'here are five antibiotics,
they can have them'...we started saying 'no, that is not the guidelines, it puts them at risk', trying to do it in a very
diplomatic way so they started to understand that we were not doing things just to disagree with the, we were
doing what was best for the patient" (Resident 38).
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Poor Practice

“There are some moments where you would question what was said to patients” (Resident 2)

“I didn’t really think patients were all that safe to be honest...sometimes we were really busy and we might have let
little thing slip... No one was ever in big danger but sometimes you might think ‘oh, we missed that’ or ‘Oh, we
didn’t check their chest until now’ (Resident 3)

“I think that discharge moment is so important but we weren’t able to give it the time required so that is kind of
dangerous” (Resident 4)

“There was one episode where someone was giving out about a patient episode in front of a patient to the extent
that the patient was almost apologising about it to other members of the team” (Resident 8)

"There can be quite a level of unprofessionalism... people just commenting about other people in the corridors and
stuff like that where other people can hear" (Resident 52)

"The consultant would be giving the patient bad news and [the other non-consultant hospital doctors would] be
chatting a way and having a laugh...that's unprofessional" (Resident 53)

"One of the issues that I've had is with the ward rounds not always being done through English...I think for patient
safety it's not great at all because I'm probably missing out on things they're saying and then possibly I'm missing
out on things | could have input on" (Resident 67)
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