
O R I G I N A L  R E S E A R C H

Medical Schools’ Ophthalmology Course: An 
Appraisal by Ophthalmology Residents

Yahya Abdulrahman Al- 
Najmi 1 

Ahmed Hussein Subki 2 

Nazih Suwalih Alzaidi3 

Nadeem Shafique Butt 4 

Alaa Abdulhamid Alsammahi5 

Firas Mohamed Madani5 

Mohammed Saad Alsallum 6 

Rakan Salah Al-Harbi7 

Nizar Mohammed Alhibshi5

1Saggaf Eye Center, Jeddah, Saudi Arabia; 
2Department of Internal Medicine, King 
Faisal Specialist Hospital and Research 
Center, Jeddah, Saudi Arabia; 
3Ophthalmology Department, Prince 
Mansour Military Hospital, At Taif, Saudi 
Arabia; 4Department of Community 
Medicine, King Abdulaziz University, 
Jeddah, Saudi Arabia; 5Department of 
Ophthalmology, King Abdulaziz 
University Hospital, Jeddah, Saudi Arabia; 
6Department of Neurology, King 
Abdulaziz Medical City, Jeddah, Saudi 
Arabia; 7Department of Family Medicine, 
King Fahd Armed Forces Hospital, 
Jeddah, Saudi Arabia 

Objective: To investigate the perception and satisfaction of ophthalmology residents with 
the currently provided ophthalmology curricula to medical students.
Methods: A cross-sectional survey involving first to fourth year ophthalmology residents 
(N = 106) from all regions of Saudi Arabia was conducted between December 2018 and 
February 2019. An online questionnaire explored opinions about the ophthalmology course 
regarding three dimensions. Firstly, adequacy in covering essential parts of the specialty; 
secondly, improvements required; and thirdly, effectiveness. A score (0–21) was calculated, 
indicating the overall suitability of the ophthalmology course. In addition, factors of good 
overall suitability (score ≥10) were analyzed.
Results: Regarding adequacy, respondents opined that the ophthalmology course did not 
reasonably cover the basic part (35.8%), clinical part (61.3%), common disease (26.4%), and 
emergencies (39.6%). Concerning improvements required, more than 80% of the participants 
expressed that the course required to be improved for all its features, including duration 
(80.2%), objectives (85.8%), content (82.1%), organization (83.0%), and supervision 
(81.1%). As to effectiveness, half of them deemed the course unhelpful in familiarizing 
general practitioners with common ophthalmic diseases and emergencies. Overall, the 
ophthalmology course was generally deemed suitable (score ≥10) for only 27.4% of the 
participants, with no differences across gender, level, or region.
Conclusion: Ophthalmology residents perceived multiple deficits in the current Saudi 
ophthalmology teaching course. Significant improvements in ophthalmologic curricula are 
required, besides coping with unprecedented technological advancement in the ophthalmo-
logical field.
Keywords: ophthalmology, course, curriculum, academic, specialty, assessment, residents, 
opinions

Introduction
Patients with ophthalmologic complaints represent a considerable proportion of 
those presenting to general practice consultants (19%) and emergency departments 
(20%).1,2 Some of these patients potentially present with conditions that require 
critical evaluation by skilled general practitioners (GPs) or junior doctors to manage 
and refer patients before the development of unfavorable consequences. 
Additionally, the exponential growth of the aged population could have been 
associated with growing numbers of age-related eye diseases.3 Hence, the necessity 
to provide adequate ophthalmologic skills and knowledge to diagnose and manage 
ophthalmic pathologies. To achieve this, medical schools should improve the 
ophthalmologic competence of medical students.
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However, the place of ophthalmology within the curri-
cula of undergraduate medical students has been subject to 
controversial debates for approximately one century.4 The 
first descriptive report about ophthalmology teaching was 
published by the Council of British Ophthalmologists in 
1919,4 when undergraduate ophthalmology curricula were 
investigated regarding their duration and knowledge 
assessment. Nonetheless, the scientific content of the cur-
riculum, the methods, and the teaching environment were 
not explored. Since then, ophthalmologic education has 
received little attention, and the relevant undergraduate 
rotations have become less significant clinically.5 Rather, 
the clinical skills in general practice rotations have been 
emphasized at the expense of specialty attachments such 
as ophthalmology which may have resulted in a significant 
gap in the ability to perform a direct ophthalmologic 
examination by medical students. It is, in turn, reflected 
as a marked deficiency in eye examination performed 
by GPs.

In 2006, the seminal publication of a series of recom-
mendations regarding ophthalmologic education was pub-
lished to guide medical schools on their undergraduate 
curricula.6 The International Council of Ophthalmology 
(ICO)6 emphasized the need to develop evidence-based 
curricula in all medical schools, and their material should 
be able to support the basic skills and knowledge required 
for examination and referral to ophthalmology. In addition, 
the implementation of essential teaching methods, such as 
lectures, case studies, clinical practice, and integration 
with other medical subspecialties was also recommended. 
These subsequently shaped reliable standards for under-
graduate education and eye care in multiple medical insti-
tutions globally.

In Saudi Arabia, medical practice has undergone dras-
tic changes concomitant with the booming economic 
growth during the past few decades. New colleges of 
medicine and multiple modern hospitals have been estab-
lished in various administrative regions in the kingdom, 
increasing the number of medical institutions from 3 to 21 
colleges between 1985 and 2011.7,8 The practice of eye 
care could be further influenced by the continuous expan-
sion of modern technologies in these institutions and the 
applied therapeutic advances.9 Besides, approximately one 
in 7 undergraduate medical students aspire for an ophthal-
mological career, and there was considerable interest in the 
early academic life regarding ophthalmology-related aca-
demic practices and community service activities.10 

However, receiving inadequate education before 

graduation may negatively influence future practice. The 
efficiency of ophthalmologic education in Saudi Arabia 
has been scarcely investigated. Rather than targeting med-
ical students to assess their curricula, it is acceptable that 
ophthalmologic residents can better judge the scientific 
materials provided to undergraduate students. Thus, in 
line with the worldwide deficits in undergraduate educa-
tion and the advanced skills required to handle the sophis-
ticated equipment of eye examination effectively, we 
sought to investigate the perception and satisfaction of 
ophthalmology residents with the currently provided 
Saudi ophthalmology curricula to medical students.

Methods
Design and Participants
This cross-sectional study was conducted from 
December 2018 and February 2019. A nationwide electro-
nic survey included first to fourth-year ophthalmology 
residents from all regions of Saudi Arabia. 
A convenience sampling was used to include all eligible 
participants during the study period. No stratification by 
region or level was applied. A minimum of 100 partici-
pants was acceptable as a sample size. The study was 
approved by the institutional review board of the bioethics 
committee of King Abdulaziz University, Jeddah, Saudi 
Arabia. We affirm that all participants provided informed 
consent. The study was conducted in accordance with the 
Declaration of Helsinki.

Study Questionnaire
An electronically administered, semi-structured question-
naire was designed for this study. It contained two parts: 
A) Participants’ characteristics including level (R1, R2, 
R3, or R4), gender, nationality, university of graduation, 
and region; B) Assessment of ophthalmology course. Part 
B explored the participants’ opinions about the ophthal-
mology course regarding three dimensions, including 1) 
adequacy of the course in covering essential parts of the 
specialty, namely basic science, clinical exposure, com-
mon diseases, and common emergencies (adequacy sub-
scale, 4 items); 2) improvements required in content, 
objectives, duration, organization or supervision (improve-
ments required subscale, 5 items); and 3) effectiveness of 
the course in familiarizing GPs with common diseases and 
common emergencies, prompting specialty choice, and 
providing helpful background among residents (effective-
ness subscale, 4 items).
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Scoring System
Questions from Part B were formulated as a Likert-type 
scale, with 2 (yes; no) or 3 (no; yes to some extent; yes) 
answering options. In the adequacy and effectiveness sub-
scales, answering options were “no” (score = 0), “yes to 
some extent” (score = 1) and “yes” (score = 2). Adequacy 
(score range = 0, 8) and effectiveness (score range = 0, 8) 
subscale scores were calculated by adding up the respec-
tive item scores, with higher scores indicating better ade-
quacy and greater effectiveness, respectively. In the 
improvements required subscale, a reverse scoring was 
used, where the answer “no” was scored as 1 and answer 
“yes” as 0; thus, a higher score (range = 0, 5) indicates 
lesser improvements required, namely more positive opi-
nion. A total score (range = 0–21) was calculated as the 
sum of all 3 subscale scores, where a higher score indi-
cates better overall suitability of the ophthalmology 
course.

Statistical methods
Statistical analyses were performed using the Statistical 
Package for Social Sciences version 21.0 for Windows 
(SPSS Inc., Chicago, IL, USA). Descriptive statistics 
were used to summarize the participants’ characteristics 
and the patterns of answers to the questionnaire’s Part 
B items. The reliability of the questionnaire scale (overall 
suitability) and subscales (adequacy, improvements 
required, and effectiveness) was analyzed by calculating 
Cronbach’s alpha. Mean, standard deviation (SD), median, 
and 75th centile (P75) were calculated for all four vari-
ables. Kolmogorov–Smirnov and Shapiro Wilk’s tests 
were used to analyze the distribution of the scores as 
mentioned above; none of these was normally distributed. 
Subsequently, the overall suitability score was compared 
by resident’s level, gender, and region using nonparametric 
tests, including the four scores were analyzed as catego-
rical variables using the following cutoffs: Adequacy (poor 
<4, good ≥4); improvements required (none [score = 0], 
one aspect [score = 1], 2+ aspects [score ≥2]); effective-
ness (poor <4, good ≥4); and overall suitability (not sui-
table [score <10] and suitable [score ≥10]). Chi-square test 
was used to compare the percentage of overall suitability, 
adequacy level, number of improvements required, and 
effectiveness level between the resident’s factors. 
A p-value of <0.05 was considered to reject the null 
hypothesis.

Our study was approved by the Institutional Review 
Board of the King Abdulaziz University Faculty of 
Medicine, Jeddah, Saudi Arabia, with reference number 
205–17.

Results
Participants’ Characteristics
We included 106 residents, and 53.8% were males. The 
majority were R1 (33.0%) or R2 (26.4%), and were from 
Central (45.3%) and Western (28.3%) regions (Table 1).

Reliability of the Questionnaire
The questionnaire showed high reliability with Cronbach’s 
alpha = 0.877. Similarly, all three subscales showed good 
to high reliability (Table 2).

Assessment of Ophthalmology Course
Figure 1 presents the patterns of answers to different 
scale items, as classified by aspect. Regarding ade-
quacy, respondents opined that the ophthalmology 
course did not reasonably cover the basic part 
(35.8%), clinical part (61.3%), common disease 
(26.4%), and emergencies (39.6%). Regarding 

Table 1 Participants’ characteristics

Parameter Category Frequency Percentage

Level R1 35 33.0

R2 28 26.4
R3 22 20.8

R4 21 19.8

Gender Male 57 53.8

Female 49 46.2

Program region Central 48 45.3

Western 30 28.3

Eastern 13 12.3
Southern 15 14.2

Table 2 Reliability of the Questionnaire Scale and Subscales

Scale No. Items 
(Score 
Range)

Cronbach’s 
Alpha

Comment

Overall 
questionnaire

13 (0–20) 0.877 High reliability

Adequacy 4 (0–8) 0.841 High reliability

Improvements 
required

5 (0–5) 0.761 Good reliability

Effectiveness 4 (0–5) 0.805 High reliability
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improvements needed, more than 80% of the partici-
pants stated that the course needed to be improved for 
all its features, which included duration (80.2%), 
objectives (85.8%), content (82.1%), organization 
(83.0%), and supervision (81.1%). Regarding effective-
ness, 55.7% declared that the ophthalmology course 
contributed partially (42.5%) or exclusively (13.2%) 
in their choice of specialty, while half of them 
opined that it was not helpful for residents or in famil-
iarizing GPs with common ophthalmic diseases and 
emergencies.

Metrical analysis (Table 3) of the overall score showed 
mean (SD)=6.84 (5.19) and median (P75) = 6.00 (10.00), 
which are less than half of the maximum possible score, 
indicating very low scores. Accordingly, the course is 
generally deemed suitable for only 27.4% of the partici-
pants. Similarly, the mean and median of the three sub-
scales were less than half of the respective maximum 
possible scores.

Participants’ Factors Associated with 
a Course Assessment
Females’ overall scores were higher than males’ (mean = 
7.92 versus 5.91, median = 8.00 versus 5.00, respectively), 
and the difference was statistically significant using the 
Mann–Whitney U-test (p = 0.022). However, the differ-
ence in suitability rate between females (32.7%) and males 
(22.8%) was not statistically significant (p = 0.257). No 
statistically significant association of overall suitability 
score or suitability rate with the residents’ level or region 
was observed (Table 4).

Analysis by aspect showed no statistically significant 
association of adequacy, improvements required, and effec-
tiveness with the residents’ gender, level, or region (Table 5).

Discussion
Currently, the provided undergraduate curricula in ophthal-
mology medical schools do not follow any national stan-
dards for teaching. By surveying ophthalmology residents, 
more than half of the respondents declared that ophthalmol-
ogy undergraduate courses inadequately cover the required 
clinical aspects and do not adequately familiarize GPs with 
common ophthalmic diseases and emergencies. Also, the 
metrical analysis indicated low suitability scores since 
72.6% of residents opined that the course was generally 
not suitable for undergraduate students. More specifically, 
the lowest scores were attained for the effectiveness of the 
course, and the majority of residents (94.3%) have agreed 
that the course required at least one improvement.

Our results were in agreement with those reported in 
the literature, although most of the other surveys employed 
medical students or non-ophthalmology specialists who 
had been receiving an ophthalmologic education. These 
studies revealed multiple deficient aspects in ophthalmo-
logic education that would consequently affect graduate 
students. For example, a nationwide survey in Australia 
showed that the taught curricula were inefficient, and there 
was an inadequate emphasis on ophthalmology. The 

Figure 1 Assessment of ophthalmology course by residents: patterns of answers to 
the questionnaire items. Bars represent the percentage of participants who 
answered with the given option for the given aspect.
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Table 5 Adequacy, Improvements Needed, and Effectiveness of Ophthalmology Course by Residents’ Gender, Level, and Region

Factor Category Adequacy Improvements Needed Effectiveness

Good p-value None 1–3 Aspects 4–5 Aspects p-value Good p-value

Level R1 13 (37.1) 2 (5.7) 6 (17.1) 27 (77.1) 17 (48.6)
R2 12 (42.9) 2 (7.1) 3 (10.7) 23 (82.1) 6 (21.4)

R3 10 (45.5) 2 (9.1) 2 (13.6) 17 (77.3) 8 (36.4)
R4 11 (52.4) 0.732 0 (0.0) 7 (33.3) 14 (66.7) 0.426 8 (38.1) 0.176

Gender Male 21 (36.8) 2 (3.5) 11 (19.3) 44 (77.2) 19 (33.3)
Female 25 (51.0) 0.142 4 (8.2) 8 (16.3) 37 (75.5) 0.563 20 (40.8) 0.426

Program Region Central 24 (50.0) 5 (10.4) 4 (8.3) 39 (81.3) 19 (39.6)
Western 10 (33.3) 1 (3.3) 8 (26.7) 21 (70.0) 13 (43.3)

Eastern 4 (30.8) 0 (0.0) 3 (23.1) 10 (76.9) 2 (15.4)
Southern 8 (53.3) 0.316 0 (0.0) 4 (26.7) 11 (73.3) 0.192 5 (33.3) 0.341

Notes: Values are frequencies (percentages) of participants in the given factor category, whose opinions correspond to the given level of adequacy, improvement needed, 
and effectiveness. Chi-square test was used.

Table 3 Assessment of Ophthalmology Course by the Residents

Scale Level Mean (SD) Median (P75) N %

Adequacy Score (0–8) 3.23 (2.45) 3.00 (5.00)
Poor (<4) 60 56.6

Good (≥4) 46 43.4

Improvements required Score (0–5) 0.88 (1.36) 0.00 (1.00)
None 6 5.7
One aspect 19 17.9

2+ aspects 81 76.4

Effectiveness Score (0–8) 2.74 (2.35) 2.00 (5.00)
Poor (<4) 67 63.2
Good (≥4) 39 36.8

Overall suitability Score (0–20) 6.84 (5.19) 6.00 (10.00)
Not suitable (<10) 77 72.6

Suitable (≥10) 29 27.4

Table 4 Overall Suitability of Ophthalmology Course by Residents’ Gender, Level, and Region

Factor Category Overall Assessment

Mean (SD) Median (P75) p-value* Suitable (N, %) p-value‡

Level R1 7.46 (5.14) 7.00 (11.00) 10 (28.6)
R2 5.86 (4.96) 5.00 (8.75) 5 (17.9)

R3 6.73 (6.28) 5.50 (9.25) 5 (22.7)

R4 7.24 (4.44) 8.00 (11.00) 0.464 9 (42.9) 0.254

Gender Male 5.91 (5.23) 5.00 (9.00) 13 (22.8)
Female 7.92 (4.98) 8.00 (11.50) 0.022† 16 (32.7) 0.257

Program Region Central 7.13 (5.78) 6.50 (10.75) 16 (33.3)
Western 6.60 (5.15) 5.00 (9.75) 7 (23.3)

Eastern 6.08 (3.01) 5.00 (8.00) 2 (15.4)

Southern 7.07 (5.12) 8.00 (10.00) 0.989 4 (26.7) 0.562

Notes: The test used: *nonparametric tests (Mann-Whitney U-test or Kruskal-Wallis test, as applicable); †statistically significant result (p<0.05); ‡Chi square test.
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medical students and junior medical officers had low con-
fidence with basic clinical eye examinations, such as slit 
lamp use and direct ophthalmoscopy.11 Another cross- 
sectional survey of United Kingdom (UK) medical schools 
showed significant variations in the organization and 
teaching methods, and their taught curricula failed to 
meet the ICO recommendations.5 Furthermore, in 
Canada, it has been found that only 35.7% of schools 
have implemented a mandatory ophthalmology rotation; 
the duration of each mainly was less than two weeks.12 

Likewise, more than half of the students at New York 
University School of Medicine felt uncomfortable diag-
nosing eye emergencies, and they were less confident in 
testing visual acuity and using a direct ophthalmoscope.13

In the present investigation, no significant differences 
in suitability scores or rates were reported according to 
residency levels and the region of ophthalmology pro-
grams. The same applies to the subcategories of the assess-
ment, including the adequacy and effectiveness of the 
program, as well as the required improvements. Indeed, 
this indicates nationwide consistency in the perception of 
ophthalmology residents, which was mainly criticizing the 
deficient aspects of the program. Moreover, these deficits 
have been consistent with the repeatedly reported negli-
gence of ophthalmologic teaching in multiple settings, 
including ours. The deficiencies, as mentioned earlier in 
ophthalmologic teaching globally and locally, have indi-
cated that medical students have not been adequately pre-
pared to provide competent, high-quality, and confident 
eye care, regardless of the available resources.

Lack of adequate basic knowledge and clinical skills 
was significantly perceived by approximately two-thirds of 
our study residents. This might contribute to reducing the 
clinical competence of GPs and other specialties upon 
graduation. In the UK, the lack of adequate undergraduate 
education has led to marked deficiencies in basic ophthal-
mologic skills, particularly those who worked in emer-
gency departments,14 and 63.9% of senior house officers 
had limited confidence in managing eye emergencies.15 

Basic ophthalmologic examination, including direct 
ophthalmoscopy, should be effectively performed by non- 
specialist clinicians, especially when access to an ophthal-
mologist is not possible. In particular, the findings of direct 
ophthalmoscopy could indicate devastating systemic 
changes, such as the detection of papilledema (indicating 
accelerated hypertension or lesions occupying the cerebral 
space), as well as cytomegalovirus retinitis and endocardi-
tis, which require further invasive investigations.16,17 

Identifying common preventable eye diseases and the sub-
sequent referral of patients at early stages to eye care 
specialists is another crucial aspect of care, which can 
reduce the burden of community ophthalmological 
disorders.18 Therefore, there is an urgent need to make 
significant changes to undergraduate medical curricula to 
enhance patients’ safety and increase the competency of 
future doctors.

Several proposed improvements could be considered to 
increase the competency of students. First, increasing the 
space of ophthalmology lectures to undergraduate students 
might support their competency and interests in such 
a specialty. In Canada, Li et al19 showed that instituting 
additional ophthalmology lectures to undergraduate year 
three has significantly increased their knowledge levels 
and has impacted their desire for teaching. Second, the 
contribution of all teaching staff to integrating basic scien-
tific knowledge with clinical practice to small groups of 
students.20 Third, training methods, such as didactic lec-
tures, case presentations, and PowerPoint presentations, 
may have significant effects with varying efficacy 
outcomes.21,22 Fourth, the timing of educational training 
is another essential aspect. Previous studies have shown 
that distributing ophthalmologic training across four years 
of study would presumably be more effective than single- 
or two-year programs.13,23,24 Finally, providing feedback 
during teaching sessions would be invaluable for promot-
ing examination skills. Therefore, such multi-optional 
approaches should be considered in future reformations 
of medical schools’ undergraduate ophthalmology course, 
to promote a more effective process of teaching and 
improve students’ ophthalmology curriculum and practice.

The technological advances in the ophthalmology sec-
tor should be borne in mind. Innovation and research have 
an integrative role in outlining the upcoming aspects of 
ophthalmology practice both at the national and interna-
tional levels. Only technically prepared professionals will 
cope with the continuous progress achieved in the market, 
while low-skilled doctors will be excluded. Suitable stra-
tegies should be readily applied to meet the inevitable 
technological changes.25

Our analysis selected residents because they have 
received adequate medical training and demonstrated 
high levels of clinical competency, as corroborated in 
a recent cross-sectional study.26 The local residency train-
ing consists of a 4-year structured program, where training 
curricula are divided into monthly rotations in multiple 
specialties. Both clinical and surgical ophthalmological 
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skills are taught during the first two years and are exten-
sively repeated in the following couple of years to support 
the learned skills. These programs were initially developed 
in 1982 as per the recommendations of a nationwide sur-
vey concerning the local etiological factors of blindness.27 

Currently, residency training programs are directly super-
vised by the Saudi Commission for Health Specialties, and 
their curricula have provided cognitive and technical skills 
comparable to those required by the ICO.6,26

The present study has some limitations. Response bias 
is possible due to the cross-sectional nature of our analysis 
(namely, the accuracy of the obtained results and how they 
have truly reflected the population under study is 
unknown). The subjective nature of residents’ judgments 
regarding the adequacy and effectiveness of the curricula 
may have been different than those really existing, by 
excluding student-related factors, such as the student’s 
willingness to study ophthalmology, which would even-
tually change future competence and skills. Therefore, 
future nationwide studies which include both the residents 
and students are needed.

Conclusion
The present study showed multiple deficits in the teaching 
process of the ophthalmology course as perceived by resi-
dents. These were related to inadequate coverage of the basic 
and clinical skills required to manage patients by general 
practitioners and emergency physicians, and the lack of 
effective and informative materials that enable future stu-
dents to be readily familiarized with common ophthalmic 
diseases. Lack of basic ophthalmological skills in future non- 
specialist physicians may pose significant risks to patients’ 
eyes and systemic health. Significant improvements such as 
increasing the number of teaching hours, applying integrated 
teaching methods, and implementing an adequate feedback 
mechanism in ophthalmologic curricula are required.

Disclosure
The authors report no conflicts of interest for this work.
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