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Abstract

e AIM: To evaluate residents’ perceptions and attitudes
toward the various aspects of a comprehensive ophthalmic
examination, and to determine if these factors correlate
with their choices for fellowship and future career plans.

e METHODS: This is a cross-sectional study. A questionnaire
on the perception of the ophthalmic exam was sent via
SurveyMonkey to ophthalmology residents throughout Israel.
Eighty of them (one-half of all ophthalmology residents
in 2019) completed it. The first part related to how they
perceived each component of the ophthalmic evaluation.
The second part related to their future fellowship plans.
The Chi-squared test was used to compare categorical
variables and Student’s t-test and One-way ANOVA were
used to compare continuous variables. Multivariate logistic
regression analysis was applied as needed to detect
interactions between variables and to exclude confounder
effects.

e RESULTS: Slit-lamp examination of the anterior and
posterior segments ranked as the most likeable aspects,
whereas gonioscopy, ocular motility examination and visual
acuity assessment were least likeable. Anterior segment
and retina subspecialties were the ones most sought after.
Forty-nine respondents (61.3%) noted a direct correlation
between their preferred parts of comprehensive ophthalmic
evaluations and their choice of subspecialty. Perceptions of
selected components of those evaluations were significantly
associated with responders’ intentions to pursue anterior
segment, retina, or oculoplastic fellowships (P<0.05).

o CONCLUSION: Perspectives of residents toward the
ophthalmic examination, and most specifically its individual
components, play an important role in their choice of
subspecialty training.
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INTRODUCTION

rofessional training of ophthalmology residents begins
P with early acquisition of basic skills that are relatively
new to the medical graduate, since most of the medical
curriculum focuses upon internal medicine and general
surgery. Toward this end, residents are required to learn the
use of various unique diagnostic and imaging tools which have
become standard of care in the 21* century. Mastering the
various aspects of a comprehensive ophthalmic examination
has a learning curve individual to each ophthalmic resident.
These tests differ in various aspects: some require patient
cooperation, such as visual acuity assessment, while others
require special equipment, such as a gonio lens for gonioscopy
or Goldmann’s 3-mirror lens for evaluation of the peripheral
retina. Few may be technically challenging for the young
resident, such as using an indirect ophthalmoscope for optic
nerve and retina examinations. Finally, parts of the exam can
be relatively cumbersome for the patients, such as posterior
segment evaluation.
A physician’s degree of comfort and confidence in performing
a certain task might provoke either aversion or proneness'".
While a complete set of these skills is required by all residents
in order to become ophthalmic specialists, some are more
routinely performed in the setting of certain subspecialties.
For example, the use of an indirect ophthalmoscope is more
wildly used by retina specialists, while evaluation of ocular
movement is commonly performed by pediatric ophthalmology
and strabismus specialists. Therefore, residents’ perceptions
or apprehension towards executing the various tasks might
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influence their decision in choosing a subspecialty, by inclining
to select those perceived as being associated with a more
comfortable clinical examination or with clinical skills that are
relatively easier to acquire”.

Our study evaluated the perceptions of ophthalmology
residents toward the ophthalmic examination as a whole and
towards its various components. Our goal was to assess the
correlation between those perceptions and their choice for
future subspecialty, while identifying the major influencing
factors.

SUBJECTS AND METHODS

Ethical Approval All authors declared no financial or non-
financial conflict of interest, and the questionnaire was
anonymous, therefore no formal consent to participate was
required. The study was approved by the Sheba Medical
Center Institutional Review Board.

An anonymous questionnaire was sent to all ophthalmology
residents in Israel during November 2019. The sections
of the questionnaire were: 1) demographic data including
current stage in residency; 2) information relating attitude
and perceptions to the various aspects or components
of the ophthalmic examination; 3) prospects of future
subspecialization and the influence that the perceptions of
the ophthalmic exam on this choice. The respondents were
asked to rank on a Likert scale how much they liked or
disliked performing 13 different aspects of the ophthalmic
exam including: evaluation by 1) slit-lamp of the anterior
segment, 2) slit-lamp of the posterior segment, 3) visual acuity
testing, 4) applanation tonometry, 5) gonioscopy, 6) evaluation
of a relative afferent pupillary defect (RAPD), 7) indirect
ophthalmoscopy, 8) evaluation of ocular movement, 9) use
of Goldmann 3-mirror lens, 10) refraction, 11) color vision
exam, 12) confrontational visual fields exam, 13) corneal
scraping. In addition, they were asked to rank the contribution
of each of the following factors to their decisions: 1) need for
patient cooperation, 2) time required, 3) technical difficulty, 4)
reliability, 5) patient discomfort, 6) requirement for special
equipment, 7) fear of missed or wrong diagnosis, 8) need
for acquired skill to perform correctly. Lastly, the residents
were asked to select which subspecialties they considered for
their future careers and whether they felt their choice correlated
to their ranking of certain ophthalmic exam components.
Statistical Analysis Data were analyzed using IBM SPSS
statistics (IBM SPSS for Windows, version 25). Significance
was defined as an alpha error probability <0.05. The Chi-
squared test was used for comparison of categorical variables
and Student’s #-test and One-way ANOVA were used for
comparison of continuous variables. Multivariate logistic
regression analysis was applied as needed to detect interactions
between variables and to exclude confounder effects.
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Figure 1 Residents’ rankings of individual ophthalmic exam

components.

RESULTS

Eighty residents (38 females, 42 males) responded to the
questionnaire (over one-half of the residents in the country at
the time). Their mean age was 33.6y [standard deviation (SD) 3.4].
The respondents were in residency for a mean of 2.5y (SD 1.7).
Figure 1 summarizes the responders’ perceptions of each
component of the ophthalmic exam. Slit-lamp examination of
the anterior segment received the highest score (i.e., the most
liked component) followed by slit-lamp examination of the
posterior segment and evaluation for RAPD. Gonioscopy and
evaluation of extraocular muscles received the lowest scores
(i.e., most disliked components) followed closely by visual
acuity testing and use of the Goldmann 3-mirror lens.

No significant differences were observed between male
and female responders, with the exception of refraction and
gonioscopy which were more disliked by female responders
(mean difference 0.6+0.26, P=0.024 and 1.1+0.24, P<0.001
respectively). A significant negative correlation was found
between responders’ age and years in residency and ranking of
gonioscopy, evaluation of extraocular muscles and refraction.
Use of Goldman’s 3-mirror lens and indirect ophthalmoscopy
correlated only with responders’ age.

Figure 2 depicts the average score given to each of the §
factors contributing to the ranking of examination components.
Need for patient cooperation was considered by the majority
of responders as an important factor (63/80, 78.8%). Technical
difficulty and time consumption were also considered
important by over one-half of the responders (48/80, 60%).
Conversely, the need for special equipment and the patient’s
experience were considered important by the fewest number of
responders (16/80, 20% and 21/80, 26.3% respectively).

Males gave a lower ranking to the need for skill proficiency
and fear of wrong diagnosis than females (P<0.05).
Responder’s age correlated significantly with a lower ranking
assigned to the importance of examination time (Pearson’s
correlation 0.273, P=0.017), technical difficulty (0.393,
P<0.001), skill (0.351, P=0.002), and fear of wrong diagnosis
(0.447, P<0.001).
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Figure 2 Contribution of selected factors in the ranking of the

individual ophthalmic examination components.

Figure 3 Distribution of future career preferences among the

residents.

Effect on Future Career Choices Preferences regarding
future career plans are presented in Figure 3. The most popular
choices for subspecialty were anterior segment (48/80, 60%),
retina (29/80, 36.25%, of which 15 considered a surgical
fellowship, 5 considered a medical fellowship and 9 both)
and oculoplastics (20/80, 25%). Twenty-seven (27/80, 33.2%)
responders considered only one future career option, nearly
one-half of whom chose an anterior segment fellowship
(13/27, 48.1%). A very small overlap was noted between
responders considering an anterior segment fellowship and
those considering a pediatric-strabismus fellowship (P=0.030),
as well as between responders considering a retina fellowship
and an oculoplastics fellowship (P=0.031).

Overall, the majority of responders (49/80, 61.3%) stated that
there was a direct correlation between the ranking of certain
ophthalmic exam components and their future career choices.
Responders who were considering a career in an anterior
segment subspecialty gave a significantly higher ranking
(liked) to the anterior segment examination in comparison to
responders not considering that career path (P=0.006). A subset
of responders who chose an anterior segment subspecialty
as the only career option gave a significantly higher ranking
to both gonioscopy and refraction (Figure 4A). Responders

considering a career in retina (surgical or medical) gave a
significantly higher ranking to posterior segment evaluation
by slit-lamp or indirect ophthalmoscope, and a significantly
lower ranking to aspects related to neurologic evaluations
(Figure 4B). Responders considering a career in oculoplastics
gave a significantly lower ranking to slit-lamp evaluation
of the posterior segment and a significantly higher ranking
to performing corneal scraping (Figure 4C). Responders
considering a career in pediatric ophthalmology gave a
significantly lower ranking to slit-lamp examination of the
anterior segment (P=0.040).

Responders’ age, sex, and years in residency had no significant
effect on the reported career preferences. The multivariate
logistics regression model found that the ranking of the
anterior segment aspect of slit-lamp examination was the only
significant factor associated with responders’ choosing an
anterior segment fellowship as their sole future career choice.
The multivariate regression model for selecting a future career
in retina found a positive association with posterior segment
evaluation by both slit-lamp and indirect ophthalmoscope.
Among the aspects in which a negative ranking was associated
with a future career in retina in the univariate analysis, only
evaluation of extraocular muscles was found to be statistically
significant in the multivariate model.

DISCUSSION

In this study, we found that anterior and posterior segment
slit-lamp examinations were the most likeable components
of the ophthalmic exam, whereas gonioscopy, ocular motility
evaluation and visual acuity assessment were least favored.
There was a significant association between the perception
of certain aspects of the ophthalmic exam and their related
subspecialty fields. Forty-nine (61.3%) of the respondents
noted a direct correlation between their perception of the
ophthalmic exam components and their choice of subspecialty.
Correspondingly, anterior segment and retina subspecialties
were the most sought-after ones. The most significant factor
contributing to a negative perception of an exam component
was the need for patient cooperation, while special equipment
and patient discomfort were ranked as least significant.

The findings from this study provide new insight into
residents’ perceptions toward the ophthalmic examination.
By gaining a deeper insight into the specific challenges that
residents encounter during the ophthalmic exam, we were
able to pinpoint areas in need of innovation and enhancement.
While there has been prior research that focused on assessing
residents’ clinical performance, to the best of our knowledge,
this is the first investigation of residents’ perceptions of
the clinical examination process. We also explored various
implications of our findings in connection with earlier

publications on this topic.
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Figure 4 Ranking of ophthalmic examination components in a subset of residents considering pursuing a fellowship in anterior segment (A),

retina (B) or oculoplastics (C) Indirect: Indirect ophthalmoscopy; RAPD: Relative afferent pupillary defect; CV: Color vision; CVF: Confrontational

visual fields; EOM: Extraocular movement.

Perception of the Ophthalmic Examination Previous
reports support our findings of resident preferences towards
certain components of the ophthalmic examination™. The least
likeable components in our study were gonioscopy, ocular
motility testing and visual acuity testing. Mihlstin et a/'* found
low compliance for performing gonioscopy. Quigley et al*”
also observed that residents performed gonioscopy on only
50% of open angle glaucoma patients. In another study aimed
to evaluate residents’ perception of gonioscopy, 20% of them
stated they were not confident in performing the exam'”. These
findings are consistent with gonioscopy having received the
lowest overall ranking in our cohort.

Following gonioscopy, ocular motility testing and visual
acuity assessment were the next least liked aspects of the
ophthalmic examination. This might be due to the difficulty of
performing pediatric evaluations or the residents’ perception
of their training. Parija and Mahajan' reported that the ocular
examination in children is commonly perceived as difficult and
requiring a great deal of patience. In accordance, 63 (78.8%)
of the residents in our study responded that the need for patient
cooperation was the most significant factor contributing to
a negative perception of an exam component. Gogate et al'”’
found that a majority of young ophthalmologists felt they
received poorer training in refraction, orthoptic evaluation and
pediatric visual acuity testing compared to other ophthalmic
exam components. Residents may not yet feel comfortable
with certain examination techniques, particularly early in their
training period, and as a result elect to abstain from performing
them when given the choice.

In our study, most of the lower-ranking examination
components were those less frequently performed. Unlike
the slit-lamp examination, which is the mainstay of routine
ophthalmic evaluation, gonioscopy, ocular motility testing
and Goldman’s 3-mirror lens exams are performed only
when indicated. Residents might rank gonioscopy low due to
some degree of aversion, resulting from a lack of experience
and a lower level of confidence. Conversely, residents may
rank slit-lamp examination high due to increased comfort in

performing, resulting from greater experience, improved skills
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and confidence. However, this relationship of performance
frequency and likeability does not explain why visual acuity
testing, a frequently performed examination component, was
ranked third lowest. Furthermore, technical difficulty or skill
were not considered particularly strong contributing factors in
determining ranking.

In addition to reflecting the level of confidence in certain
areas of the examination, the variability in rankings may
indicate suboptimal elements and present opportunity for
innovation. For example, several recent developments have
been made to more easily evaluate ocular motility and
visual acuity, both components of which were ranked low
by our cohort. These include contemporary commercial
software aiming at automatic strabismus assessment using
eye tracking, near vision assessment using smartphones,
and application of artificial intelligence in the diagnosis of
anterior and posterior segment diseases'"). The introduction
of these innovations may alter a resident’s perception of
these exam aspects for the better, consequently enhancing
the desire to pursue a fellowship in related subspecialties,
such as pediatric ophthalmology and strabismus or neuro-
ophthalmology. Additional developments under evaluation
are gonio-photographic systems, which allow for qualitative
assessment, similar to gonioscopy. More recently developed
systems include learning algorithms that help classify angle
findings, which could greatly aid residents in diagnosis'*"",
Gonioscopy ranked as the least popular component in our
study, potentially due to its relative complexity and the high
level of skill required for appropriate examination. Innovations
in the field could therefore serve to increase the attractiveness
of the ophthalmic exam components'*.

Choosing a Medical Career Choosing a medical specialty
and subspecialty is one of the most important decisions made
by physicians throughout their professional career. Several
motivating factors have been described in the pursuit of
residency in ophthalmology"*"”". These include the ability
to combine the practice of medicine and surgery, perceived
intellectual stimulation, mentorship, teaching and research
opportunities, and flexibility!®’. Time spent with patients,
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physician teamwork, autonomy, and responsibility were also
7 In 1989, a controllable lifestyle

was reported as a “new factor in career choice by medical

perceived advantages

students”, and lifestyle considerations, such as working hours

18-19
1 as were

20-21]

and location, were found to be significant factors!
degree of diagnostic uncertainty and peer interactions"
Subspecialty training is considered by some as the pinnacle

®2 During this time, individuals move

of medical training
from a general training process to the start of their specialist
careers. Factors influencing the decision whether to pursue a
subspecialty and the choice of subspecialty include research
and academic opportunities and delectation from subspecialty’s
surgical procedures and/or clinic visits™**. In addition to pure
professional interest and personal inclination, a subspecialty’s
prestige, earning potential and job opportunities contribute

[25-

to these decisions™”>. Faculty role models and mentorship,

adequate teaching and surgical exposure were found to

26-28 .
26 ]. In cases where residents

be additional considerations
displayed lower levels of surgical competence, they were often
advised to continue practicing as medical ophthalmologists, or
to seek additional training in fellowship programs'*”.

Anterior segment and retina subspecialties are commonly
reported among the most popular, as supported by our current
findings'"'****'"". This tendency may be attributed to the high
ranking given to the anterior and posterior segment slit-lamp
examinations, in addition to the multiple variables cited above.
In further support, anterior segment slit-lamp examination was
the only significant factor associated with choosing anterior
segment fellowship as a sole future career choice. Interestingly,
those considering a career in pediatric ophthalmology gave a
significantly lower ranking to anterior slit-lamp examination,
in agreement with the slight overlap between responders who
were considering an anterior segment fellowship and those
considering a pediatric-strabismus fellowship. The scarcity
of residents mutually interested in both fields may also be
attributed to differences in “time consumption”, ranked as
being of high importance in our study: specifically, while an
anterior segment examination tends to be relatively rapid,
a pediatric examination can be time consuming. Residents
interested in retina fellowships tended to favor ophthalmic
exam aspects pertaining to visualization of the posterior
segment (by either slit-lamp or indirect ophthalmoscopy)
while also deterring from aspects related to neuro-ophthalmic
evaluations. Although supportive literature is lacking, it
is possible that the differing focus of the examinations
contribute to this relationship, with a retinal examination
being mainly intraocular with focus on structure and a
neurological examination being mostly extraocular with focus
upon function. A fellowship in pediatric ophthalmology and
strabismus was sought after by 14 (18%) of the residents in our

cohort, possibly attributed to the lower ranking given to ocular
motility testing. Additionally, difficulties in handling children
and stress were found to contribute to dissuading physicians
from pursuing a career in pediatric ophthalmology™. This
finding further supports the influence the physician’s feeling
during the ophthalmic exam has on attraction versus aversion
toward the relevant subspecialty™. A glaucoma fellowship
was sought after by 10 (12.5%) residents, corresponding to
the lowest likeability ranking given to gonioscopy. Residents
interested in oculoplastics assigned a significantly lower
ranking to posterior segment evaluations, coinciding with
the paucity of residents interested in both oculoplastics and
retina fellowships. Among the ophthalmology subspecialties,
the techniques implemented in the operating room by
oculoplasticians are closest to those used in classic surgery,
thus the high ranking given to “scraping” by residents
interested in oculoplastics might be related to their desire to
perform surgery.

This study has several limitations, mainly the inherent
drawbacks of questionnaire studies originating from
variabilities in individuals’ interpretation of the questions. The
survey may have been subject to recall bias since it relied upon
self-reported data. Another limitation is the small sample size.
Only one-half of the residents participated in this nationwide
study, and different trends might have been observed among
larger sample sizes. Furthermore, since this survey pertains to
residents training in a number of institutions, they may have
had varying levels of access to supplementary tests, such
as optical coherence tomography and corneal topography,
potentially influencing their perceptions.

Although our study suggests that residents’ perceptions of
various aspects of the ophthalmic exam might affect their
inclinations towards certain subspecialties, a reciprocal
relationship might also coexist. The inclination toward
certain subspecialties results in the resident’s attaining more
experience in a certain part of the comprehensive exam,
thereby creating a positive feedback loop of improvement of
those skills and favoring of that particular aspect of the exam.
Residents’ perceptions of various components of the
ophthalmic exam correlated with their future practice choices.
As the performance of many of the exam’s components
will be performed in the future by technicians or automated
devices, further technological advancement may make the
ophthalmological examination more pleasant for both the
patient and the physician. These advancements could alleviate
many of the intrinsic difficulties and influence the rate and
reliability of these examinations as performed by residents
as well as senior physicians. Beyond greatly improving
patient care, further investigation may reveal whether these

innovations alter resident perceptions, and in turn, lead
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to a positive change in the current trends in subspecialty

preferences among future physicians.

ACKNOWLEDGEMENTS

Conflicts of Interest: Leshno A, None; Shalev D, None;

Landau Prat D, None.

REFERENCES

1 Gedde SJ, Budenz DL, Haft P, Lee Y, Quigley HA. Factors affecting
the decision to pursue glaucoma fellowship training. J Glaucoma
2007;16(1):81-87.

2 Parija S, Mahajan P. Is pediatric ophthalmology a popular subspecialty
in India: present scenario and future remedies. Indian J Ophthalmol
2017;65(11):1187-1191.

3 Lee KE, Sussberg JA, Nelson LB, Thuma TBT. In the setting of
heightened economic and workforce issues, what are third-year (PGY-
4) ophthalmology residents’ perspectives of pediatric ophthalmology? J

Pediatr Ophthalmol Strabismus 2023;60(2):95-100.

4 Mihlstin M, Juzych MS, Kromrei HT, et al. Resident compliance with
the American academy of ophthalmology preferred practice patterns for
primary open-angle glaucoma suspect. J Glaucoma 2016;25(12):963-967.

5 Quigley HA, Friedman DS, Hahn SR. Evaluation of practice patterns
for the care of open-angle glaucoma compared with claims data:
the Glaucoma Adherence and Persistency Study. Ophthalmology
2007;114(9):1599-1606.

6 Feng R, Luk SMH, Wu CHK, Crawley L, Murdoch I. Perceptions of
training in gonioscopy. Eye (Lond) 2019;33(11):1798-1802.

7 Gogate P, Biswas P, Natarajan S, et al. Residency evaluation and
adherence design study: young ophthalmologists’ perception of their
residency programs - clinical and surgical skills. Indian J Ophthalmol
2017;65(6):452-460.

8 Wiedemann P. Artificial intelligence in ophthalmology. Int J Ophthalmol
2023;16(9):1357-1360.

9 Shao Y, Jie Y, Liu ZG, Expert Workgroup of Guidelines for the
application of artificial intelligence in the diagnosis of anterior segment
diseases (2023); Ophthalmic Imaging and Intelligent Medicine
Branch of Chinese Medicine Education Association; Ophthalmology
Committee of International Association of Translational Medicine;
Chinese Ophthalmic Imaging Study Groups. Guidelines for the
application of artificial intelligence in the diagnosis of anterior segment
diseases (2023). Int J Ophthalmol 2023;16(9):1373-1385.

10 Chen ZH, Fu H, Lo WL, Chi ZR. Strabismus recognition using eye-
tracking data and convolutional neural networks. J Healthc Eng

2018;2018:7692198.

11 Zhao L, Stinnett SS, Prakalapakorn SG. Visual acuity assessment
and vision screening using a novel smartphone application. J Pediatr
2019;213:203-210.¢el.

12 Porporato N, Baskaran M, Husain R, Aung T. Recent advances in
anterior chamber angle imaging. Eye (Lond) 2020;34(1):51-59.

13 Riva I, Micheletti E, Oddone F, Bruttini C, Montescani S, de Angelis
G, Rovati L, Weinreb RN, Quaranta L. Anterior chamber angle
assessment techniques: a review. J Clin Med 2020;9(12):3814.

14 Alageel SA, Alhammad BK, Basuhail SM, et al. Investigating factors

364

that influence residency program selection among medical students.
BMC Med Educ 2023;23(1):615.

15 Pankratz MJ, Helveston EM. Ophthalmology. The resident’s
perspective. Arch Ophthalmol 1992;110(1):37-43.

16 Noble J, Schendel S, Daniel S, Baerlocher MO. Motivations and
future trends: a survey of Canadian ophthalmology residents. Can J
Ophthalmol 2007;42(6):821-825.

17 Scott J, Gunderson C. A study of prospective ophthalmology residents’
career perceptions. Med Educ Online 2003;8(1):4332.

18 Schwartz RW, Simpson WG, Strodel WE, ef al. Career change: in
quest of a controllable lifestyle. J Surg Res 1989;47(3):189-192.

19 Schwartz RW, Jarecky RK, Strodel WE, Haley JV, Young B, Griffen
WO Jr. Controllable lifestyle: a new factor in career choice by medical
students. J Assoc Am Med Coll 1989;64(10):606-609.

20 Lieu TA, Schroeder SA, Altman DF. Specialty choices at one medical
school: recent trends and analysis of predictive factors. Acad Med
1989;64(10):622-629.

21 Ramsdell JW. The timing of career decisions in internal medicine. J
Med Educ 1983;58(7):547-554.

22 Sandhu SS, Lim LL. Ophthalmology subspecialty fellowships: town or
gown? Clin Exp Ophthalmol 2018;46(1):11-12.

23 Czyz CN, Kashyap R, Wayman LL. Factors influencing fellowship
training among ophthalmology residents: a pilot study. HCA Healthc J
Med 2022;3(5):271-282.

24 Gedde SJ, Feuer WJ, Crane AM, Shi W. Factors influencing career
decisions and satisfaction among newly practicing ophthalmologists.
Am J Ophthalmol 2022;234:285-326.

25 Lee KE, Sussberg JA, Nelson LB, Thuma T. The economic factors
impacting the viability of pediatric ophthalmology. J Pediatr
Ophthalmol Strabismus 2022;59(6):362-368.

26 Gedde SJ, Budenz DL, Haft P, et al. Factors influencing career choices
among graduating ophthalmology residents. Ophthalmology 2005;
112(7):1247-1254.

27 O’Fee JR, Rayess N, Pan CK, Toy BC. Factors affecting
ophthalmology trainees to pursue vitreoretinal surgery fellowship. J
Acad Ophthalmol 2022;14(1):e110-e119.

28 Solomon AM, Patel VR, Francis CE. Factors affecting ophthalmology
resident choice to pursue neuro-ophthalmology fellowship training. J
Neuroophthalmol 2022;42(1):56-61.

29 Gedde SJ, Volpe NJ, Feuer WJ, Binenbaum G. Ophthalmology resident
surgical competence: a survey of program directors. Ophthalmology
2020;127(8):1123-1125.

30 Alwadani F, Alrushood A, Altokhy H, Alasbali T. A forecast of
ophthalmology practice trends in Saudi Arabia: a survey of junior
residents. Middle East Afr J Ophthalmol 2010;17(4):343-348.

31 Sivachandran N, Noble J, Dollin M, et al. Trends in subspecialty
training by Canadian ophthalmology graduates. Can J Ophthalmol
2016;51(3):201-206.

32 Dotan G, Karr DJ, Levin AV. Pediatric ophthalmology and
strabismus fellowship match outcomes, 2000-2015. J A4POS 2017,
21(3):181.e1-181.e8.



	OLE_LINK1
	_Hlk153980435
	OLE_LINK2
	_Hlk497904036
	OLE_LINK3
	OLE_LINK4
	OLE_LINK7
	OLE_LINK6
	_Hlk155087113
	OLE_LINK19
	OLE_LINK1
	_Hlk108183234
	OLE_LINK4
	OLE_LINK3
	_Hlk144110637
	_Hlk143699779
	OLE_LINK2
	_Hlk153184806
	_Hlk153963765
	OLE_LINK4
	OLE_LINK5
	OLE_LINK3
	OLE_LINK6
	_Hlk154412031
	_Hlk155345943
	_Hlk155118750
	_bookmark2
	_bookmark0
	OLE_LINK19
	_Hlk154656288
	_Hlk142210946
	_Hlk108183234
	_Hlk148600599
	_Hlk155309063
	_Hlk148631675
	OLE_LINK3
	OLE_LINK1
	OLE_LINK2
	OLE_LINK12
	_Hlk109776729
	_Hlk89613148
	OLE_LINK14
	OLE_LINK15
	OLE_LINK5
	OLE_LINK10
	OLE_LINK17
	OLE_LINK18
	OLE_LINK16
	_Hlk154670734
	_Hlk529541727
	_Hlk790823
	_Hlk89787106
	_Hlk153963975
	OLE_LINK21
	OLE_LINK22
	OLE_LINK38
	OLE_LINK39
	OLE_LINK40
	OLE_LINK41
	OLE_LINK32
	OLE_LINK33
	_Hlk155964871
	_Hlk155937011
	_Hlk155937081
	_Hlk155937096
	OLE_LINK19
	_Hlk151967548
	_Hlk108183234
	_Hlk155937705
	_Hlk97471926
	_Hlk36934333
	_Hlk151914951
	_Hlk120173505
	_Hlk142073013
	_Hlk142071728
	_Hlk119481332
	_Hlk119481371
	_Hlk142073083
	_Hlk119503895
	_Hlk142124773
	_Hlk119481543
	_Hlk118086145
	_Hlk38228873
	_Hlk142079559
	_Hlk142076790
	_Hlk37401618
	_Hlk60170133
	_Hlk37585750
	_Hlk37585628
	_Hlk37585724
	_Hlk118624916
	OLE_LINK16
	_Hlk790823
	_Hlk89787106
	_GoBack
	_Hlk138842481
	OLE_LINK119
	OLE_LINK120
	_Hlk146838352
	_Hlk146837875
	_Hlk146956660
	A highly sensitive fluorescent probe RN-NA reveals peroxynitrite as a novel biomarker for primary open angle glaucoma
	Bo Qin1,2, Yuan Lei1,2, Luo Bao3, You-Jia Zhang1,2, Ke-Yin Liu3, Yu-Hong Chen1,2

	N-acetylserotonin alleviates retinal ischemia-reperfusion injury via HMGB1/RAGE/NF-κB pathway in rats
	Yu-Ze Zhao1, Xue-Ning Zhang2, Yi Yin1, Pei-Lun Xiao3, Meng Gao1, Lu-Ming Zhang2, Shuan-Hu Zhou4, Shu-Na Yu3, Xiao-Li Wang2, Yan-Song Zhao1

	Digital measuring the ocular morphological parameters of guinea pig eye in vivo with Python
	Yue Di, Zhong-Bao Qiao, Hai-Yun Ye, Xin-Yue Li, Wen-Ting Luo, Wang-Yi Fang, Tong Qiao

	Impact of multifocal gas-permeable lens designs on short-term choroidal response, axial length, and retinal defocus profile
	Muteb Alanazi1, Patrick Caroline2, Amane A. Alshamrani2, Maria Liu3

	Glaucoma drainage device implantation and cyclophotocoagulation in the management of refractory glaucoma after Descemet-stripping automated endothelial keratoplasty
	Min-Shu Wang1,2, Xue-Chuan Dong3, Mi-Yun Zheng4, Xiang Fan1,2, Ge-Ge Xiao1,2, Jing Hong1,2, Ling-Ling Wu1,2

	Baerveldt glaucoma implant with Supramid© ripcord stent in neovascular glaucoma: a case series
	Yuen Keat Gan1, Shiivaa Manjare Birapadian1, Muhammad Irfan Abdul Jalal2, Norshamsiah Md Din1,3

	Efficacy and safety of Usights UC100 illuminated microcatheter in microcatheter-assisted trabeculotomy
	Shuo Yu1,2, Ke Xu1,2, Chun Zhang1,2

	Quantifying peripapillary vessel density and retinal nerve fibre layer in type 1 diabetic children without clinically detectable retinopathy using OCTA
	Ling Chen, Yun Feng, Sha-Sha Zhang, Yan-Fang Liu, Ping Lin

	Nomogram to predict severe retinopathy of prematurity in Southeast China
	Dan Liu1, Xing-Yong Li2,3, Hong-Wu He1, Ka-Lu Jin1, Ling-Xia Zhang4, Yang Zhou3, Zhi-Min Zhu5, Chen-Chen Jiang6, Hai-Jian Wu7, Sui-Lian Zheng1

	OCTA characteristics in non-arteritic central retinal artery occlusion and correlation with visual acuity
	Hong-Xia Gong1, Bin Wu2, Shi-Yong Xie3

	Effect of aflibercept combined with triamcinolone acetonide on aqueous humor growth factor and inflammatory mediators in diabetic macular edema
	De-Shuang Li1, Hong-Xia Liao1, Jing-Lin Zhang2, Bo Qin1

	Intravitreal injection of conbercept for diabetic macular edema complicated with diabetic nephropathy
	Yuan-Zhang Zhu, Zhi-Zhi Dou, Wen-Ying Wang, Qing-Yue Ma, Wen-Dan Yi, Ning-Ning Yao, Yi-Chong Liu, Xiao-Di Gao, Qian Zhang, Wen-Juan Luo

	RDH12-associated retinal degeneration caused by a homozygous pathogenic variant of 146C>T and literature review
	Jin Li, Yi-Qun Hu, Hong-Bo Cheng, Ting Wang, Long-Hao Kuang, Tao Huang, Xiao-He Yan

	Using choroidal thickness to detect myopic macular degeneration
	Ran Liu1,2, Meng Xuan1, De-Cai Wang1, Ou Xiao1, Xin-Xing Guo3, Jian Zhang1, Wei Wang1, Monica Jong4,5, Padmaja Sankaridurg4,5, Kyoko Ohno-Matsui6, Qiu-Xia Yin, Ming-Guang He1,7,8,9, Zhi-Xi Li1

	One-year results for myopia control of orthokeratology with different back optic zone diameters: a randomized trial using a novel multispectral-based topographer
	Wen-Ting Tang, Xiang-Ning Luo, Wen-Jing Zhao, Jia Liao, Xin-Yue Xu, Hui-Dan Zhang, Li Zhang

	Two different autorefractors for vision screening in children and adolescents
	Xiao-Jun Chen1, Lin-Jie Liu2, Bing Sun1, Dan-Dan Jiang2, Shu-Shu Zuo1, Yan-Hui Wang1, Chun-Hua Zhang1, Yan-Yan Chen2

	Brain mechanism of acupuncture for children with anisometropic amblyopia: a resting functional magnetic resonance imaging study based on voxel-mirrored homotopic connectivity
	Jue Wang1, Jing Jia1, Yan Sun2, Chong-Bing Ma1, Yu-Zhu Chen1, An-Guo Liu1, Xing-Ke Yan1

	Clinical usefulness of the baby vision test in young children and its correlation with the Snellen chart
	Ya-Lan Wang1,2, Jia-Jun Wang1,2, Xi-Cong Lou1,2, Han Zou1,2, Yun-E Zhao1,2

	Comparison of vergence mechanisms between university students with good and poor sleep quality
	Pui Juan Woi1, Joyce Yi Ling Lu1, Mohd Izzuddin Hairol1, Wan Nur Amirah Ibrahim2

	Ophthalmic exam and ophthalmology residents’ subspecialty preference 
	Ari Leshno1,2, Daf Shalev2,3, Daphna Landau Prat1,2

	Predictive visual field outcomes after optic chiasm decompressive surgery by retinal vessels parameters using optical coherence tomography angiography 
	Wen-Juan Yu1, Jin Xiao2, Guang-Xin Wang3, Chang Jiang1, Wei Zha1, Rong-Feng Liao1

	Frequency and associated factors of accommodation and non-strabismic binocular vision dysfunction among medical university students
	Jie Cai1, Wen-Wen Fan2, Yun-Hui Zhong3, Cai-Lan Wen3, Xiao-Dan Wei3, Wan-Chen Wei3, Wan-Yan Xiang3, Jin-Mao Chen1

	Insight into small eyes: a practical description from phenotypes presentations to the management
	Sana Niazi1, Sorcha Ní Dhubhghaill2,3, Farideh Doroodgar1,4, Zisis Gatzioufas5, Mohammad Hossein Dehghan4

	Rhegmatogenous retinal detachment in highly myopic eyes with implantable collamer lens
	Jun Li, Chong-Lin Chen, Jia-Qing Li, Xiao-Ling Liang, Chun Zhang

	Ocular decompression retinopathy after phacoemulsification in a patient with primary acute angle-closure glaucoma undergoing chemotherapy
	Yi-Lin Chen, Xiao-Nan Yang, Ying-Li Liu, Wen-Tao Li, Li-Jun Huo


