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Purpose: To evaluate the adequacy of a Saudi ophthalmology training programs in achieving the competencies outlined by the Saudi 
Commission for Health Specialties (SCFHS) and the Accreditation Council for Graduate Medical Education (ACGME) and to assess 
resident satisfaction with their training.
Methods: A cross-sectional survey was sent electronically to all trainees (n=50) enrolled in the King Khaled Eye Specialist Hospital 
(KKESH) ophthalmology training program by email and messaging app (Whatsapp). The survey was sent between January 20, 2021, 
and January 30, 2021. It evaluated the level of satisfaction with surgical training and skills. The surgical logbooks of all trainees were 
extracted, and identifiers were removed. Then they were compared with SCFHS and ACGME curriculums for ophthalmology training.
Results: Out of 50 invitees, 47 returned the questionnaire. All trainees were confident they could meet surgical requirements by the 
end of their training. Most trainees were satisfied (n=29, 61.7%) with their performance in core competency requirements. There was 
no difference between female and male trainees’ comfort levels when performing surgical steps in core competency requirements 
(P=0.2). Senior trainees seem more satisfied with their performance, especially in core competency requirements (P=0.087). All 
trainees practice at the wet lab and a virtual reality simulator to improve their skills. Obstacles faced during training were highlighted, 
including low exposure in the operating theater (n=18, 37.50%), competition on cases (n=5, 10.42%), attending surgeons not willing to 
teach (n=5, 10.42%), COVID-19 pandemic (n=5, 10.42%), and complex cases (n=4, 8.33%).
Conclusion: The outcomes of the current study indicate that trainees at KKESH were adequately satisfied with their surgical training 
in general. Also, competencies outlined by both the SCFHS and the ACGME were adequately fulfilled.
Keywords: ophthalmology training, curriculum, surgical training, medical education

Introduction
Training resident ophthalmologists is a challenging task for both faculty and trainees.1 Teaching surgical knowledge must 
be a high priority in any successful residency program.1 All surgical training programs aim to enhance residents’ surgical 
judgment, confidence, and skills to ensure patient safety and well-being.2

Technological and surgical advancements within ophthalmology have constantly changed the competencies required 
of trainee surgeons.3 Additionally, there are major challenges in teaching surgery on live patients, such as ethical 
concerns, the nature of ophthalmic microsurgery, and dealing with complications. Therefore, a surgical training program 
must balance the need for trainees to gain surgical competency and ensure patient safety at the same time.1,4,5 The 
ophthalmology residency program began in 1984 in Saudi Arabia.6 It consists of four years. The program curriculum 
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includes an introductory science course in the first two months of the first year, followed by subspecialty lectures, 
conferences, journal clubs, weekly grand rounds, and case presentations. Hence, the curriculum allows trainees to build 
their clinical and surgical knowledge. In addition, to improving the microsurgical skills of trainees, our center engaged in 
proficiency-based virtual reality training and wet lab courses.7 The Saudi Commission for Health Specialties (SCFHS) 
and, in some centers, the Accreditation Council for Graduate Medical Education (ACGME) regulate most training 
programs in Saudi Arabia. The scientific review committee regularly monitors compliance with training requirements. 
Also, SCFHS and ACGME set the minimum number of specific surgical and office-based procedures in their curriculums 
that must be completed before the end of the training and sitting for the board certification examination. This is the 
format in many ophthalmology-training programs. Accordingly, assessment tools have been developed to help the 
supervising surgeon objectively assess the trainee resident’s competency while performing surgery. Even more impor
tantly, resident feedback on their training and level of satisfaction is a key element for continuous improvement, 
perfecting the program outcomes, and graduating competent, well, established future ophthalmologists.

Hence, this study aims to establish the patterns in the cumulative surgical experience of ophthalmology trainees in 
Saudi Arabia and assess trainee satisfaction with their surgical training. Additionally, this study evaluated the adequacy 
of the Saudi ophthalmology training programs in achieving the objectives outlined by both SCFHS and ACGME 
regarding surgical competency.

Methods
The ethical committee at King Khaled Eye Specialist Hospital (KKESH), Riyadh, Saudi Arabia, approved this study 
(study number: 21071-P). This study adhered to the tenets of the Declaration of Helsinki. A questionnaire was sent to all 
residents (n-50) enrolled in the KKESH ophthalmology training program, including batches that graduated in 
September 2019 and September 2020 between January 20, 2021, and January 30, 2021. Participation was voluntary, 
and the study protocol ensured the complete anonymity of participants. Participants included in this study provided 
informed consent. The questionnaire (Appendix 1) consisted of 19 questions that covered mainly age, gender, and level 
of training. Additionally, there were questions regarding the satisfaction with surgical training at KKESH, obstacles the 
residents faced that hindered their progression, and areas they believe need improvement. Also, we inquired about how 
frequently the residents used the surgical wet lab and which procedures they practiced there.

Additionally, through the hospital training portal, the surgical logbooks of all trainees were extracted, and identifiers 
were removed. Then they were compared with SCFHS and ACGME curriculums for ophthalmology training. The 
primary outcome was finding the cumulative surgical experience of ophthalmology trainees while the secondary outcome 
variable was to assess the residents’ satisfaction level with their surgical training.

Statistical Analysis
All analyses were performed using Stata version 16.1 (StataCorp, College Station, Texas, 77845, USA). Qualitative 
variables such as gender and level of training were presented as numbers and percentages. Quantitative variables such as 
age, frequency of wet lab visits per week, and the number of surgeries were presented as mean and standard deviation. 
Fisher’s exact test was used to find associations between categorical variables, and one-way ANOVA was used to 
compare multiple means. A P-value less than 0.05 was considered statistically significant.

Results
Of the 50 total current and previous KKESH ophthalmology residents, 47 (94%) returned the questionnaire. The mean 
age of the participants was 27.64±1.9 years (range:25–31). Out of 47 participants, 23 (48.94%) were females. Fifteen 
respondents (31.91%) finished their residency training and joined subspecialty fellowship training. The remaining 32 
(68.09%) were enrolled in the residency training program. Table 1 summarizes the distribution of respondents among 
training levels. Figure 1 summarizes the desired subspecialties among the participants.

Participants were asked if they were confident that they could meet their surgical requirements. Twenty-four (51.07%) 
trainees reported they were confident of meeting the requirements by the end of their training. Out of 47, twenty trainees 
(42.55%) were somewhat confident, and only 3 (6.38%) were not confident at all that by the end of their training that 
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they would be able to meet the surgical requirements. Figure 2 presents the residents’ satisfaction level with case volume/ 
exposure, case complexity, case variety, quality of teaching, didactic surgical courses, surgical skills they developed, 
videotapes of their surgical cases, and virtual surgical simulation.

Seven trainees reported being extremely satisfied that they could comfortably perform surgical steps in core 
competency requirements. Most trainees were very satisfied (29:61.70%). Only 9 (19.15%) stated they were slightly 
satisfied with their performance in core competency requirements, and two (4.26%) were not satisfied at all. The study 
participants were queried whether they felt competent in performing different ophthalmic assessments and procedures. 
Their responses are summarized in Table 2.

There were no differences between genders in the comfort level when performing surgical steps in core competency 
requirements (P=0.2). However, male trainees were statistically more confident that they would meet the surgical 
requirements by the end of their training than female trainees (P=0.01).

The difference between training level and resident satisfaction with their training in certain aspects was assessed. For 
example, there was no difference between junior and senior trainees regarding training on virtual surgical simulators 

Table 1 The Distribution of Respondents 
Among Training Levels (n=47)

Trainee Level n Percentage

F1 (Batch 2020) 6 12.77

F2 (Batch 2019) 9 19.15

R1 (Batch 2024) 10 21.28

R2 (Batch 2023) 8 17.02

R3 (Batch 2022) 6 12.77

R4 (Batch 2021) 8 17.02

Notes: F1: fellow in year 1 of subspeciality fellowship training; 
F2: fellow in year 2 of subspeciality fellowship training; R1: 
resident in year 1 of residency training; R2: resident in year 2 
of residency training; R3: resident in year 3 of residency train
ing; R4: resident in year 4 of residency training.

Figure 1 The desired subspecialty of ophthalmology residents (n=47).
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(P=0.66), using videotapes to review surgical cases (P=0.90), training in the wet lab (P=0.26), given didactic surgical 
courses (P=0.44), quality of teaching (P=0.40), cases variety (P=0.33), case complexity (P=0.55), case volume and 
exposure (P=0.99). However, compared to junior trainees, senior trainees (including the recent two batches that 
graduated) were slightly more confident they could meet surgical requirements by the end of their training (P=0.32). 
Also, senior trainees seemed somewhat more satisfied with their performance, especially in core competency surgical 
requirements (P=0.087).

Figure 2 Satisfaction levels with surgical training of ophthalmology residents (n=47).

Table 2 Responses of Participants who felt they are competent in Performing Ophthalmic 
Assessments and Procedures (n=47)

Subspecialty Frequency %

Glaucoma procedures

Managing complications of glaucoma surgery 8 17.02%

Performing YAG PI 46 97.88%

Performing glaucoma laser procedures, ie, SLT/ALT 4 8.51%

Cornea, cataract, and refractive surgery procedures

Implanting toric IOL 11 23.40%

Performing corneal surgery 3 6.38%

Performing ECCE 14 29.79%

Performing phacoemulsification 36 76.60%

Performing refractive surgery 7 14.89%

Prescribing contact lenses 3 6.38%

Prescribing glasses 31 65.96%

(Continued)
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Using data obtained through residency office archived data, Table 3 illustrates the trainees’ performance compared to 
SCFHS and ACGME surgical requirements.

We observed the same trend that senior trainees who completed training (batch 2019 and 2020) performed more cases 
compared to their junior colleagues. This difference was evident in the cornea, conjunctiva, and refractive procedures such 
as primary repair (P<0.001), lid surgeries including lid laceration repair (P=0.002), pan-retinal photocoagulation (PRP) 
(P<0.001), intravitreal injection (P<0.001), YAG laser capsulotomy (P<0.001), YAG laser peripheral iridotomy (P<0.001), 
vitreoretinal procedures (P<0.001), glaucoma filtering surgeries (P<0.001), probing ± stent placement (P<0.001), assisting 
in dacryocystorhinostomy (DCR) (P=0.001), evisceration or enucleation (P=0.007), performing in strabismus surgery 
(P=0.001), and minor procedures such as chalazia excision and removal of superficial corneal foreign bodies (P<0.001).

All participants responded “YES” when asked about attending the wet lab and virtual surgical simulator to practice surgical 
techniques. The mean visit weekly to the wet lab was 1.74±0.9 days (range: 1–4 days). The most common surgical procedures 
they commonly performed in the wet lab were: suturing (37:40.22%), phacoemulsification (32:34.78%), capsulorrhexis training 
(13: 9.77%), and simulator use for phacoemulsification training (4:4.35%). The remaining responses indicated that the trainees go 
to the wet lab to practice performing extracapsular cataract extraction (ECCE) (3:3.26%), glaucoma procedures such as Ahmed 
valve placement (1:1.09%), vitreoretinal procedures (1:1.09%) and keratoplasty (2:2.17%). Some trainees responded that they 
went to the wet lab to learn how to adjust the microscope and handle instruments properly inside the eye.

Figure 3 illustrates the obstacles the trainees perceived they faced during their surgical training.
Figure 4 presents the trainee responses regarding the procedures they needed to improve further.

Table 2 (Continued). 

Subspecialty Frequency %

Oculoplastic procedures

Excision of conjunctival tumors 10 21.28%

Performing evisceration/enucleation 21 44.68%

Performing lacrimal surgical procedures 5 10.64%

Performing lid surgical procedures 12 25.53%

Managing eyelid trauma 34 72.34%

Managing orbital trauma 12 25.53%

Retina procedures

Performing vitreoretinal surgical procedures 4 8.51%

Administering intravitreal injections 31 65.96%

Delivering pan-retinal photocoagulation 32 68.09%

Performing posterior segment examination, including scleral depression 35 74.47%

Pediatric ophthalmology procedures

Prescribing low-vision rehabilitative therapies and optical devices 3 6.38%

Managing children with ROP 7 14.89%

Managing children with strabismus 30 63.83%

Performing pediatric clinical assessments 43 91.49%

Performing strabismus surgery 24 51.06%

Abbreviations: SLT, selective laser trabeculoplasty; ALT, argon laser trabeculoplasty; ROP, retinopathy of prematurity; ECCE, 
extracapsular cataract extraction; YAG PI, yttrium-aluminum-garnet laser peripheral iridotomy; IOL, intraocular lens.
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Discussion
The study results showed that most ophthalmology trainees at a major training center in Saudi Arabia were satisfied with 
their surgical training. However, there were some inconsistencies when examining each subspecialty requirement and their 
comfort level in performing their assessment and procedures. Compared to the surgical requirements proposed by SCFHS 
and ACGME, our trainees are performing more cataract surgery cases, glaucoma laser procedures than lid and orbital 
surgeries. The proposed reasons behind these differences are explained below under the obstacles reported by the trainees.

Table 3 Trainees’ Performance Compared to Saudi Commission for Health Specialties and Accreditation Council for Graduate 
Medical Education Surgical Requirements

Procedure Required 
Number by 
SCFHS

Required 
Number by 
ACGME

The Number of 
Procedures Performed 
by KKESH Trainees 
(Mean ±SD)

Percentage of 
Completion 
Compared to 
SCFHS

Percentage of 
Completion 
Compared to 
ACGME

ECCE (main) 15 – 14.4±10.06 96% –

Phacoemulsification (main) 80 86 184.2±94.1 230.25% 214.19%

Keratoplasty (assistant) 6 5 19±13.01 316.67% 380%

CPC (main) 5 – 9.67±8.89 193.4% –

PRIMARY REPAIR/rupture globe 

(main)

4 4 2.13±2.59 53.25% 53.25%

Vitreous Tap/INJ (main) 2 – 1.73±2.09 86.5% –

Filtering W/WO cataract (main) 8 5 4.93±4.42 61.63% 98.6%

DCR (main) 3 – 1.6±1.55 53.33% –

Enucleation/ Evisceration (Main) 2 – 1.93±1.79 96.50% –

Ptosis (main) – 3 1.80±2.01 – 60%

Probing±Stent (main) 5 – 3.40±2.64 68% –

Strabismus (main) 15 10 20.33±11.68 153.5% 203.3%

Vitreoretinal (assistant) 20 10 38.47±29.27 193.7% 387.4%

IV Injection (main) 20 10 756.53±305.95 3780% 7560%

Minor procedures (main) 50 – 57.93±84.42 115.86% –

YAG Laser PI 10 4 21.2±14.90 212% 530%

YAG Laser CAP 10 5 20.73±14.51 207.3% 414.6%

Retinal Laser (PRP) 30 10 41.33±17.25 137.77% 413.3%

Lid laceration repair (main) – 3 0.53±1.35 – 17.67%

Chalazion excision (main) – 3 0.60±0.99 – 20%

Keratorefractive surgery (main 

+assistant)

– 6 2.33±4.51 – 38.83%

Pterygium/conjunctival and other 

cornea procedures (main)
– 3 2.67±7.93 – 89%

Abbreviations: SCFHS, Saudi Commission for Health Specialties; ACGME, Accreditation Council for Graduate Medical Education; YAG PI, yttrium-aluminum-garnet laser 
peripheral iridotomy; CPC, cyclophotocoagulation; IV, intravitreal; PRP, panretinal photocoagulation; W/WO, with/without; DCR, dacryocystorhinostomy; ECCE, 
Extracapsular cataract extraction.
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We explored the differences in responses between the male and female trainees regarding their satisfaction with their 
surgical training, and there were no statistically significant differences in this regard.

Gender disparities in ophthalmology have been previously described in several studies. This disparity was evident in 
surgical exposure, allocated subspecialty fellowship seats, editor-in-chief, and society president positions, last authorship 
and citation in published articles during the last decade, and presentations in subspecialty conferences.8–12 In Gong et al’s 
report, investigators found that female ophthalmology trainees performed fewer surgical cases than their male 
colleagues.8

Female surgical trainees showed lower confidence levels in previous reports.13 A similar observation was noticed 
among female medical students compared to their male peers.13 Similarly, male ophthalmology residents were statisti
cally more confident that they would meet the surgical requirements than their female colleagues.

Figure 3 The perceived obstacles that ophthalmology residents faced during their surgical training.

Figure 4 Procedures that need further training. *Others: further training in glaucoma laser procedures such as selective laser trabeculoplasty/argon laser trabeculoplasty, 
orbital surgery, pediatric lensectomy, complex cataract surgery, and anterior vitrectomy.
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Developing confidence is crucial for trainees to feel satisfied with their training. The confidence level can influence 
the decision to continue in the specialty, leave it, or pursue additional training. In our study, we looked at factors 
influencing satisfaction with various aspects of training based on the training level. We found statistically significantly 
higher satisfaction among senior residents with their performance, specifically in the core competency requirements, 
compared with the junior residents. Additionally, the survey results indicated that senior residents performed a greater 
number of overall cases, which was a consistent trend in data analysis. This difference was evident, particularly in the 
cornea, conjunctiva, and refractive procedures, including cases of primary repair. The trend of senior trainees performing 
more cases than the junior residents varied statistically when the cases were performed as the trainees being the main 
surgeon or assistant surgeons. Similar findings were observed previously as the trainees advanced in their training and 
performed more cases; they became more confident.14–16 In results of the current survey indicated that all the trainees 
attended the wet lab and simulation to practice surgical techniques. The most common procedures performed in the wet 
lab were suturing, phacoemulsification, and capsulorrhexis. The surgical simulator was used for phacoemulsification 
training. These findings are consistent with the conclusion of an earlier study by Alwadani (2018), who considered wet 
lab training an important component of the ophthalmology training program in academic ophthalmology training 
programs in the Kingdom of Saudi Arabia (KSA).17 Traditionally, the trainees grasped technical skills while observing 
and assisting the attending surgeon in the operating room. However, this method is not optimal, especially in ocular 
surgeries, as we deal with sensitive organ, and most patients undergo surgery under local anesthesia while awake. Such 
a situation is considered stressful for the patient, trainee, and attending surgeon. Teaching basic and advanced surgical 
skills in the wet lab before starting on patients can overcome this issue.18,19 Also, this can alleviate trainee distress, 
anxiety, or frustration and allow tutors to provide feedback to their trainees to enhance skills and improve outcomes.14

The major obstacles faced by the trainees in the current study were, in descending order: low exposure in the 
operating theatre secondary to competition on cases, a high number of trainees in each team, faculty resistance to 
training, and rotation timing. In addition, surgical lists contained complex and difficult cases that did not fit the trainee 
level. Residents also indicated that the COVID-19 pandemic reduced exposure to surgical cases. This was clearly 
observed when comparing the number of cases performed by residents who graduated prior to or during the pandemic 
(batch 2019 and 2020) compared to the later batches. The finding of reduced trainee exposure due to the COVID-19 
pandemic concurs with an earlier study by Alahmadi et al, who reported disrupted clinical and surgical training of 
ophthalmology residents in the KSA due to the pandemic.7 Similar findings were also obtained in a global-level study 
that found a reduction in the clinical and surgical activity of ophthalmology trainees after the COVID-19 pandemic.20

This study surveyed the procedures that required further improvement among the trainees. The most frequently 
mentioned procedures included phacoemulsification, strabismus surgery, oculoplastic procedures, glaucoma procedures, 
suturing techniques, capsulorrhexis, secondary IOL implantation techniques, evisceration, enucleation, and keratoplasty.

Surgical skills related to strabismus surgery have been highly emphasized by the Royal College of Ophthalmologists 
of the United Kingdom and were rightly identified by the trainees as an area warranting improvement.21 The trainees 
identified phacoemulsification as a skill that requires further improvement and is consistent with previous research 
findings.1,22,23 A study on phacoemulsification surgeries by residents in the Philippines also emphasized that more cases 
are needed to meet the competency requirements.22 Improving surgical training for ophthalmology residents has been 
highly emphasized in the literature.1,23 Overall, the results of the current study indicate that achieving surgical 
competencies is perceived as very important for ophthalmological trainees. In addition, the study found the trainees to 
be adequately satisfied with their surgical exposure during their training despite the obstacles posed by the COVID-19 
pandemic. These findings are in contrast with an earlier study on an ophthalmological residency training program in the 
KSA that found trainees lacking surgical exposure during their ophthalmology residency.24

The adequate level of satisfaction expressed by the participants in the current study is consistent with earlier studies 
evaluating the satisfaction of ophthalmology trainees worldwide. For example, ophthalmology trainees in Canada were 
highly satisfied with their residency training and considered their training programs to meet international standards.25 

Similarly, the trainees in Iran were found to be adequately pleased with the curriculum of their training programs.26 The 
ophthalmology trainees expressed the highest level of satisfaction in the United States.27 However, the current study’s 
findings contrast with an earlier survey of ophthalmology training in Jordan that reported most trainees were dissatisfied 
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with their training programs.28 Similar to the current study, many studies identified obstacles in training and recom
mended changes to empower the residents to further achieve their competencies and improve their satisfaction with the 
program. For example, a Greek study recommended introducing new structured curricula, reduced interference from 
bureaucracy, and enhanced surgical training of ophthalmological residents.29

All trainees at our center chose to pursue fellowship training. However, we did not explore the reasons behind their 
decision and their subspeciality choice. Many factors were discussed previously that influence the decision of the trainee 
to continue fellowship training, such as prestige, lifestyle consideration, focusing their clinical practice, being known as 
experts in their chosen subspecialty, significant and rapid advances in the field, mastering basic and advanced surgical 
skills, improving confidence levels, and receiving further mentorship.30–36 Grover and Kothari discussed resident 
interests in continuing with fellowship training and the perception that better care can be provided with subspecialty 
training.34

The current study has some limitations, including the analysis being limited to trainees in a single hospital setting and 
a relatively small sample size. Therefore, large-scale studies evaluating trainee satisfaction and achievement of requisite 
competency requirements in multiple settings are recommended in the future to arrive at more generalized conclusions 
about the adequacy of ophthalmology training programs in meeting their objectives in different countries or from 
different programs within Saudi Arabia. Another limitation is that we did not inquire if any leave or approved program 
freeze (and duration) was taken during training, which may affect an individual resident’s case volume. This factor may 
explain the difference in the confidence levels between genders and the subspecialty fellowship choices.

The results of the current survey evaluating the surgical requirements and competencies demonstrated that trainees in 
one of the Saudi Ophthalmology training programs at a tertiary eye specialist hospital achieved competencies outlined by 
SCFHS and ACGME. In addition, the trainees were adequately satisfied with their training.
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