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Objective: This study aimed to assess the quality of the educational environments within which an orthopedic residency training
program is being conducted throughout Saudi Arabia and to identify the areas of weaknesses so that the necessary improvements can
be made to build a healthy and supportive environment.

Methods: This cross-sectional study included all orthopedic residents in Saudi Arabia and was surveyed using the validated
Postgraduate Health Educational Environment Measure (PHEEM). We used Google Forms to Email the online survey to Saudi
trainees in the orthopedic residency program from January 1 through September 30, 2022.

Results: The majority of participants were between 26 and 30 years; 15.6% were women. Among the subscales of PHEEM, perception
of role autonomy scores were statistically significantly associated with participants’ regions and their level of training (p = 0.026 and p =
0.019, respectively). The association of perception of teaching and participants’ regions was also statistically significant (p = 0.004). The
mean score for the perception of social support subscale was 25.99, which indicates that residents are generally satisfied with the level of
support they receive in the training program. However, there is still room for improvement in this area.

Conclusion: The overall PHEEM score was positive but highlighted areas for improvement. Role autonomy and instructional
subscales were perceived positively, yet still have room for growth. Social support showed more advantages than disadvantages.
Despite the generally favorable environment, enhancements are needed in workloads, working hours, clarity of clinical protocols, and
teaching supervision quality.
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Introduction
There is increasing interest in research examining the learning environments of residency programs worldwide and
locally. The learning environment and facility of each program play an essential role, as healthy and supportive
environments are thought to lead to better outcomes in medical education. By contrast, an unsupportive environment
may affect the level of medical education the trainees receive and lead to mental problems." Therefore, assessment of the
learning environment is crucial in delivering high-impact educational and training attainment. Their accomplishments
and successes primarily influence trainees’ perceptions of their educational environments. It has been discovered that
trainee and trainer development is influenced by how positive their educational environments are.”* Knowing students’
and trainees’ views of their learning environments, as well as the factors that influence them, is believed to aid in the
modification of these factors to ensure that residents are satisfied with the level of teaching such that both educators and
trainees can achieve their goals.”

A popular method for evaluating the learning environment and training program in hospitals is the use of the
Postgraduate Hospital Educational Environment Measure (PHEEM). It includes a total score and some subscale scores
that shed light on several facets of the learning environment, including autonomy, instruction, and social support. Several
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studies applying various methods have been conducted to assess the learning environment and measure trainees’
perceptions of those environments. Previously employed learning environment assessments include the PHEEM and
the Dundee Ready Education Environment Measure (DREEM).>’ One PHEEM assessment across departments in
a single hospital in Pakistan reported that the teaching subscale had the highest overall score, neurology had the highest
score across branches, and the lowest overall score was reported for anesthesia.® Similarly, a University of Nigeria
Teaching Hospital assessment found that the overall environment was more positive than negative, but significant
differences in the total score and subscales were found across different specialties.’

Regarding the residency programs in Saudi Arabia, a study evaluating the educational environment of the primary
care training programs in Saudi Arabia using a PHEEM survey’ identified certain elements, such as the curriculum and
training methods, for which changes were necessary to meet family physicians’ needs. In addition, they found that
training institutions and the level of training were positive predictors of the educational environment. Another study
regarding the Family Medicine environment in Riyadh reported a better result than the previous articles emphasizing the
continuous Evaluation of the environment, which could be applied to different specialties.'® PHEEM has also been used
for learning environment assessment in Urology, and residents in Saudi Arabia reported low satisfaction; no differences
were found across training levels or geographic zones. However, there were differences between hospitals in terms of
teaching quality,'' which highlights the need to assess the educational environment of a training program to identify areas
of concern that require further development.

Orthopedic residency is a 5-year training program under the Saudi Commission for Health Specialties (SCFHS). After
completing five years of training and passing the final board exam, residents graduate as specialists in orthopedic surgery.
The current study aimed to assess the quality of the educational environment of the orthopedic residency training
program to identify areas of weaknesses and suggest improvements necessary to build a healthy and supportive

environment.

Materials and Methods

Study Design and Participants

This cross-sectional study included total 141 orthopedic residents in Saudi Arabia using the validated PHEEM.'? An
online survey was sent to Saudi trainees in the orthopedic residency training program from January 1 through
September 30, 2022, using Email created via Google Forms. To reduce the risk of bias and to improve the response
rate, the survey was distributed to participants by an independent third party who had been given clear instructions about
the survey. The Email with the same survey was resent to the participants after four weeks with an instruction that anyone
who already completed the first survey must not participate again, in order to improve the response rate. The second
Email was sent as a result of low response rate in first Survey.

Participants
Participants were recruited from the orthopedic residency training program at a large academic medical center in Saudi
Arabia. Inclusion criteria were as follows: Currently enrolled in the orthopedic residency training program, Age 18 years
or older, Able to read and speak English.

Exclusion criteria were as follows: Cognitive impairment, Severe psychiatric illness, Active substance abuse.

Data Collection
The questionnaire consisted of socio-demographic characteristics (age, gender, region, marital status), professional
characteristics (level of training, health sector), and PHEEM survey items.'? PHEEM comprises 40 questions rated on
a 5-point Likert'? scale ranging from 4 (strongly agree) to 0 (strongly disagree). Questions are divided into three
categories and scored between 0 and 160 points.

- Perception of role autonomy consists of 14 items with a maximum score of 56.

- Perception of teaching subscale contains 15 questions with a maximum score of 60.

- Perception of social support contains 11 questions with a maximum score of 44.
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The scale items are reversed for questions 7, 8, 11, and 13 for correct score analysis because they include negative
statements.'?

The overall survey scores were interpreted as follows: scores from 0 — 40 indicate a very poor educational
environment; 41 — 80 indicates an abundance of problems; 81 — 120 indicates that the environment is more positive
than negative, but there are some areas of concern where improvements are needed; 121 — 160 indicates an excellent
educational environment.'?

The interpretation of the scores for the perception of role autonomy, teaching subscales, and social support subscales
was as follows:

Perception of role autonomy:

* 0 — 14: Very poor.

* 15 — 28: A negative view of one’s role

* 29 — 42: A more positive perception of one’s job

* 43 — 56: Excellent perception of one’s job

Teaching subscales:

* 0 — 15: Very poor quality.

* 16 — 30: In need of some retraining.

* 31 — 45: Moving in the right direction.

* 46 — 60: Model teachers

Social support:

* 0 — 11: Non-existent.

* 12 — 22: Not a pleasant place.

* 23 - 33: More pros than cons.

* 34 — 44: A good supportive environment.

Cronbach’s alpha in the current study is 0.95 for the 40 statements and 0.92 for the teaching subscale, which is
considered excellent. The role autonomy and social support subscales showed good reliability.

Statistical Analysis

Descriptive statistics were analyzed using SPSS. v. 23.0 (IBM Corp., Armonk, NY, USA), and the data analysis process
we used comprised two stages. The first stage included a descriptive analysis where numerical variables were reported in
terms of means and standard deviations, while categorical variables were described using frequencies and percentages.
The second stage included Likert' scale analysis and hypothesis testing using the chi-square test. The reliability of the
survey was tested using Cronbach’s alpha.

Results

Of the 491 registered residents, only 141 (28.7%) completed the survey. Of the 5640 possible responses, there were no
missing values, suggesting that the questionnaire was practical and understandable. The demographic characteristics of
participants are summarized in Table 1. Most participants were aged between 26 and 30 years, and only 15.6% were
women. R3 was the most reported level of training (26.2%), followed by R4 (24.8%) and R2 (20.6%). The highest
proportion of the sample worked at the National Guard (38.3%), followed by the Ministry of Health (30.5%).

Table 2 summarizes the mean scores for each question in the survey. The overall PHEEM score was 92.67,
representing more positive than negative ratings while still indicating room for improvement. The overall score for
perception of role autonomy was 30.79 out of 56. The teaching and social support subscales scored a mean of 35.88 and
25.99, respectively. The majority of the items were ranked between 2 and 3. Only one highly rated item scored above a 3:
“I have good collaboration with other doctors in my grade.” Seven items were poorly rated, with a mean score of less
than 2.

Table 3 reports the associations between PHEEM scores and socio-demographic factors (level of training, region,
health sector). There was a statistically significant association between the perception of role autonomy score (PHEEM)
and participants’ level of training and region (p = 0.019, p = 0.026). Statistically significant associations were found
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Table | Socio-Demographic Characteristics

Variables Frequency n | Percentage (%)
Age

20-25 years 9 6.4
26-30 years 122 86.5
More than 30 years 10 7.1
Gender

Male 19 84.4
Female 22 15.6
Marital status

Married 58 41.1
Single 83 58.9
Level of training

RI 17 12.1
R2 29 20.6
R3 37 26.2
R4 35 24.8
R5 23 16.3
Region

Central 68 48.2
Western 44 31.2
Eastern 24 17
Southern 5 35
Health sector

National Guard 54 383
Ministry of Health 43 30.5
Military hospital 17 12.1
Specialist hospital 3 2.1
Security forces hospital | 4 2.8
University hospital 16 1.3
Others 4 2.8

Table 2 Postgraduate Health Educational Environment Measures (Mean Score)

Mean | SD
Perception of Role Autonomy (Mean score out of 56) 30.79 | 8.98
1. I have a clear description of work that provides information about hours of work 1.91 1.25
2. | had an informative induction program 2.18 1.03
3. I have the appropriate level of responsibility during my training 2.55 1.07
4. | have to perform inappropriate tasks 2.18 1.21
5. There is an informative house officer’s handbook 1.73 0.89
6. | am bleeped inappropriately 1.62 1.25
7. There are clear clinical protocols in this post 2.38 0.85
8. My working hours conform to what is required in the internship regulations 1.89 1.07
9. | have the opportunity to provide continuity of care 2.78 0.86
10. | feel part of a team working here 2.79 0.95
I'l. 1 have opportunities to acquire the appropriate practical procedures for my grade 2.15 1.24
12. My workload in this job is fine 1.77 1.24
13. The training in this post makes me feel ready for postgraduate studies 2.1 1.04
14. My clinical teachers promote an atmosphere of mutual respect 2.77 0.95

(Continued)
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Table 2 (Continued).

Mean | SD
Perception of Teaching (Mean score out of 60) 35.88 11.32
1. My clinical teachers set clear expectations 2.1 1.03
2. | have protected educational time during my training 2.12 1.29
3. | have good clinical supervision at all times 2.55 1.04
4. My clinical teachers have good communication skills 2.65 1.03
5. 1 am able to participate actively in educational events 2.63 0.94
6. My clinical teachers are enthusiastic 2.51 0.96
7. There is access to an educational program relevant to my needs 2.16 1.18
8. | get feedback from seniors regularly 2.25 1.09
9. My clinical teachers are well organized 2.27 1.13
10. | have enough clinical learning opportunities for my needs 1.96 1.18
I'l. My clinical teachers have good teaching skills 2.56 1.01
12. My clinical teachers are accessible 2.84 0.92
13. Senior staff utilize learning opportunities effectively 2.21 .11
14. My clinical teachers encourage me to be an independent learner 2.79 0.84
15. The clinical teachers provide me with good feedback on my 2.28 .11
strengths and weaknesses
Perception of Social Support (mean score out of 44) 2599 | 7.08
1. There is racism in this post 2.87 1.09
2. There is sex discrimination in this post 2.68 1.18
3. | have good collaboration with other doctors in my grade 3.09 0.8
4. | have suitable access to career advice 2.25 1.15
5. This hospital has good quality accommodation for junior doctors, especially when on call 2.03 1.32
6. | feel physically safe within the hospital environment 29 0.95
7. There is no blame culture in this post 2.18 1.21
8. There are adequate catering facilities when | am on call 1.35 1.24
9. My cdlinical teachers have good mentoring skills 227 1.08
10. | get a lot of enjoyment out of my present job 2.34 .12
I'l. There are good counseling opportunities for junior doctors who fail to complete their training satisfactorily | 2.04 1.04
Overall Mean Score for All the Above Items (out of 160) 92.67 | 25.82

Notes: Adapted with permission from 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
(4):326-331. Rights manged by Taylor & Francis.'

Table 3 Comparison of PHEEM Scores of Participants with Socio-Demographics

Postgraduate Health Educational Environment Measure

Perception of Role
Autonomy (Mean
Score Out of 56)

Perception of
Teaching (Mean
Score Out of 60)

Perception of Social
Support (Mean
Score Out of 44)

Overall (Mean
Score Out of
160)

Level of training
RI

p value = 0.019*
34.18

p value = 0.599
40.76

p value = 0.187
27.35

p value = 0.037*
102.29

R2 30.55 34.76 23.86 89.17

R3 30.89 36.76 2781 95.46

R4 29.74 34.8 26.03 90.57

RS 30.04 3391 247 88.65

Region p value = 0.026* p value = 0.004* p value = 0.008%* p value = 0.007*

Central 31.43 36.66 27.1 95.19

Western 33.68 39.2 27.7 100.59
(Continued)
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Table 3 (Continued).

Postgraduate Health Educational Environment Measure
Perception of Role Perception of Perception of Social | Overall (Mean
Autonomy (Mean Teaching (Mean Support (Mean Score Out of
Score Out of 56) Score Out of 60) Score Out of 44) 160)

Eastern 2429 29 20.58 73.88

Southern 28 29 21.8 78.8

Health sector p value = 0.298 p value = 0.071 p value = 0.626 p value = 0.104

National Guard 3119 36.72 26.81 94.72

Ministry of Health 29.93 33.09 24.33 87.35

Military hospital 29.29 36.88 26.24 92.41

Specialist hospital 30.33 3433 29.67 94.33

Security forces 33.75 42.25 30 106

hospital

University hospital 33.19 3881 25.69 97.69

Others 30.79 35.88 25.99 92.67

Note: * Statistically significant at p < 0.05.

between the perception of teaching and participants’ regions (p = 0.004), perception of social support and region (p =
0.008), and between the overall PHEEM score and both participants’ level of training and region (p =0.037 and p =0.007,
respectively). No significant difference was found between the health sector and overall PHEEM scores or the perception
of role autonomy, teaching, and social support subscales.

The results show the reliability of the subscales. The perception of role autonomy subscale consisted of 14 items; o =
0.86, indicating good reliability. The perception of the teaching subscale consists of 15 items; o = 0.93, indicating
excellent reliability. The perception of social support subscale consists of 11 items; with good reliability (o = 0.80), and

the overall scale comprises 40 items (o = 0.95).

Discussion

The learning process of trainees in residency programs must be assessed regularly to gauge the effectiveness of changes and
new approaches and to provide relevant evaluations as the learning environment evolves owing to changes in technology as
well as knowledge and medical procedures. Certain validated learning environment assessment tools, such as PHEEM, are
available to identify the weaknesses and strengths of educational programs. Our study was, to our knowledge, the first to
utilize PHEEM to evaluate the learning environment of the orthopedic residency training program in Saudi Arabia. This study
was conducted to provide a basis for program directors and stakeholders to make decisions to identify the problems in the
system and to advocate for the development of the quality and implementation of the residency program.

The articles that adopted and reported data using the PHEEM between 2005 and October 2015 were subjected to
a systematic review. There were 30 studies in total, with information from 14 different nations. There were noticeable
variations in the PHEEM ratings across disciplines, training levels, and clinical training sites. There were notable
relationships between PHEEM scores and ITE performance (positive correlation) and level of burnout (negative
correlation) as well as common strengths and weaknesses in learning environments.'*

The residents participated in this study, with R3 and R4 representing almost half of the participants. Residents in the
final stages of the program were expected to judge the program more accurately than junior residents; however, only
approximately 40% of participants were seniors. The level of training had an effect on the overall total PHEEM score and
the teaching subscale (p < 0.05), which contradicted the results of the urology program in Saudi Arabia.'' We noticed that
higher scores were reported by junior residents, and lower scores were given by seniors. This difference may be
attributed to a lack of adequate hands-on experience and insufficient teaching of surgical skills.
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A similar study with a population of 131 students had a median age of 28 years (interquartile range: 4), and 43.8% of
them were men. A total of 87.9% of residents responded to the poll. Of these, 34.1% were pursuing surgical residencies
and 65.9% were pursuing medical residencies. With a mean total mental wellness of 52.96 8.44, the mean PHEEM score
was 107.96 18.88, the mean happy emotions subscale was 29.32 5.18, and the mean positive functioning was 23.61 3.57.
The total PHEEM score and each of the two subscales measuring mental health were shown to be positively and
moderately correlated (p 0.001).'

Similarly, the majority of the participants were from the central region, representing approximately half of the
sample. This was also reported in a urology study, although in the study, the region appeared to have no effect on the
educational environment.'' However, in our study, the region displayed a significant difference in terms of teaching,
autonomy, social support, and the total score of PHEEM. This can be attributed to the fact that the central and western
provinces have provided training in orthopedic residency earlier than others. Furthermore, a diverse group of centers
and programs is present in the central and western provinces. The majority of consultants completed their training in
North America and Europe, and they might have implemented what was being developed abroad in the central
province.

Residents from different health sectors did not show any differences in the total score and other subscales, including
teaching, autonomy, and social support. This might indicate that minor differences among local sectors did not differ
significantly, as the orthopedic curriculum is similarly applied all over Saudi Arabia. In contrast to the urology residency
program, urology residents from the National Guard displayed higher satisfaction with their teaching environment and
the available time for education.

Similarly, urology residents from the Security Forces Hospital perceived more involvement in teamwork and
decision-making.!' The present study showed that only one item was rated positively (mean score of three or more),
while seven items were rated poorly (mean score of two or less). The only positively rated item was (I have good
collaboration with other doctors in my grade) from the social support subscale. This can be encouraged by stakeholders
to improve collaboration among colleagues to create a cooperative environment. The lowest recorded score was 1.35 for
item 26 (there are adequate catering facilities when I am on call). This result is similar to that of a urology study,'' where
the authors stated that this could be improved by enhancing the center management, including adding more catering
facilities to ameliorate call time for residents. Poorly rated items from the role autonomy subscales, including those that
evaluate workload and describe working hours, are named inappropriately. Only one item was poorly rated in the
teaching subscale (I have enough clinical learning opportunities for my needs, mean score 1.96).

No other item in the teaching subscale was rated poorly or positively. Regarding social support, only one item was
positively rated, and one item was poorly rated. The total inventory score was 92.67, which reflects more positive than
negative score; however, there is room for improvement. The perception of role autonomy reflects a more positive
perception of one’s job. The teaching subscale was perceived as moving in the right direction, pointing towards that the
teaching subscale is positive, but there is still room for improvement. Whereas social support indicated more advantages
71 the orthopedic
residency program scored better on the total inventory score and the three subscales. However, the results of their

than disadvantages. In comparison to the urology and family medicine programs in Saudi Arabia,

studies'' were published in 2015, which may have improved over the last few years.

Cronbach’s alpha in the current study is 0.95 for the 40 statements and 0.92 for the teaching subscale, which is
considered excellent. The role autonomy and social support subscales showed good reliability. PHEEM’s high
reliability was also demonstrated by previous studies as it was shown to be a feasible and reliable questionnaire for
the assessment of weaknesses and strengths of an educational program.” ' In a similar study, 193 interns and residents
participated in a study and answered the PHEEM. There were no missing responses. The 40-item survey had an
internal consistency of 0.936 (Cronbach’s alpha), and a maximum score of 160. The mean score for PHEEM was §9.21
+21.6.'

One other study conducted by Ezomike et al from Nigeria in 2020 concluded that in order to provide students with
a better learning environment with more facilities and supportive systems, faculty members and course managers must
put more effort into observing principles of instructional designs, creating an appropriate educational environment, and
reducing deficits.”
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We noticed that PHEEM score was found to be similar in Saudi Arabia (a high income country) and some Low and
middle income countries like Nigeria. Possibility is that the PHEEM score is not sensitive to differences in income level.
The PHEEM score is a measure of the learning environment in a residency program, and it is possible that the factors that
contribute to a positive learning environment are similar in both high-income countries and LMICs. For example,
residents in both high-income countries and LMICs may benefit from having access to experienced mentors, adequate
resources, and a supportive learning community.

The findings of this study suggest that the challenges identified in the present study are common to orthopedic
residency programs around the world. Curriculum planners, stakeholders, and program directors should consider
implementing the findings of this study to improve the orthopedic residency training program in Saudi Arabia.

Study Limitations

Our study was limited by its design, which was a cross-sectional quantitative study. Another limitation is the small
sample size and the low proportion of female residents, which hindered the comparison between sexes. Also the
questionnaire was not pilot-tested, as pilot-testing may have helped us to identify and address any problems with the
questionnaire before it was used in a larger study.

Recommendations

This study is the first to evaluate the orthopedic residency training program and could serve as a base for improvement of
the program and for future qualitative, quantitative, and combined studies to observe improvements to the program in the
upcoming years. Curriculum planners, stakeholders, and program directors should consider implementing the findings of
this study as they might help in the improvement of the orthopedic residency training program. Supervision level,
teaching activities, flexibility in the work, participation in decision-making and hands-on training are important areas for
investigation and enhancement. Residents’ perceptions of their programs should be taken into account regularly for the
quality enhancement of the program. Clear clinical standards, workload, working hours, and quality of teaching super-
vision are all areas that need to be developed and improved. Many worldwide guidelines have been implemented to
assure this objective is embraced, including Saudi Orthopedic Residency Program. However, the present recommenda-
tions are still vague and need to be revised, and mandatory changes should be made promptly.

Future research should use a longitudinal design studies to track changes in residents’ perceptions of the program over
the time and also include a larger sample size and a more diverse population of residents to allow for more meaningful
comparisons between groups along with the use of qualitative methods to explore residents’ experiences in the program
in more depth.

In addition to the above points, future research could also investigate the specific reasons why residents in the western
and central regions have higher PHEEM scores than residents in other regions and development of effective strategies for
improving role autonomy, teaching, and social support in orthopedic residency programs.

Conclusion
The overall PHEEM score was positive but indicates that improvements are needed in some areas, which indicates that
there is still an opportunity for development while also reflecting more positive than negative feedback. The sense of
role autonomy reflects a more positive perception of one’s job. The instructional subscale was perceived as more
positive than negative, but there is still room for improvement, while social support indicated more advantages than
disadvantages.

Although the overall PHEEM score indicates that the environment is more positive than negative, some improve-
ments and developments are still needed regarding workloads, working hours, the clarity of clinical protocols, and the
quality of teaching supervision.

Data Sharing Statement
The datasets used and/or analysed during the current study are available from the corresponding author on reasonable
request.
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Ethical Approval and Consent to Participate

Participants were assured anonymity, and they were free to complete the survey without any restraints. Ethical approval
was obtained from the King Abdullah International Medical Research Center (KAIMRC) (protocol number SP22R\020
\03). Written informed consent was obtained from all participants prior to the study. The informed consent form was
attached to the survey Email and participants were asked to sign the form before completing the survey. Completion of
survey was considered as informed consent and this method of obtaining informed consent was approved by our
Institutional Review Board/Ethics Committee.
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