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Abstract Purpose The aim of this article is to investigate the impact of a 1-minute video
describing resident training with a cataract surgical simulator on patients’ perceptions
regarding resident involvement in cataract surgery and to identify factors associated
with patient willingness to have cataract surgery performed by a resident.
Design Cross-sectional survey.
Methods An anonymous Likert-style survey was conducted among 430 consecutive
adult patients who presented for eye examination at the Penn State Health Eye Center.
The survey included questions regarding demographics, understanding of the medical
training hierarchy, and patient willingness to have a resident perform their cataract
surgery. There were six questions regarding patient willingness to have residents
perform their cataract surgery and the second question in this set informs the patient
that residents are supervised by an experienced cataract surgeon. Patients were
randomly assigned to one of two groups: patients in Group 1 completed the survey
only, while patients in Group 2 watched a 1-minute video describing resident training
with a cataract surgical simulator prior to completing the survey.
Results Four hundred fourteen of the 430 patients (96.3%) completed the survey.
Overall, 24.7% (n¼102) of respondents expressed willingness to allow an ophthalmol-
ogy resident to perform their cataract surgery, and that proportion increased to 54.0%
(n¼223) if the patient was informed that the resident would be supervised by an
experienced cataract surgeon. Patients in Group 2 were twice as likely compared with
patients in Group 1 to express willingness to allow an ophthalmology resident to
perform their cataract surgery (odds ratio 1.92 [1.18–3.11], p¼ 0.009).
Conclusions A thorough informed consent process including information regarding
attending supervision and a brief video detailing resident training with a cataract surgery
simulatormay increasepatientwillingness toallowresidentparticipation incataract surgery.
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Cataract remains a leading cause of vision loss in the United
States andworldwide, and cataract surgery rates continue to
rise in developed countries.1 As the demand for cataract
surgery continues to increase, high-quality cataract surgical
training during ophthalmology residency is essential. The
Accreditation Council for Graduate Medical Education
(ACGME) requires that residents perform a minimum of 86
cataract surgeries as primary surgeon prior to graduation;
the majority of ophthalmology residents perform over twice
this number.2,3

Cataract surgery presents a steep learning curve for the
novice resident surgeon. Resources such as wet laborato-
ries and surgical simulators can help residents learn the
microsurgical techniques of intraocular surgery before
performing surgery on a patient. In fact, the ACGME
now requires that ophthalmology residency programs
have a resource available to residents for surgical skills
development, either in the form of a wet laboratory or a
surgical simulator.4

Surgical simulators have garnered considerable attention
as a useful stepping stone to performing cataract surgery on
patients, offering residents the opportunity to hone fine
motor skills required to perform microsurgery in a con-
trolled setting without risk of harm. Various eye surgery
simulators are currently available, including EYESi (VRMa-
gic), PhacoVision (Melerit Medical), and MicrovisTouch
(ImmersiveTouch). Several studies have demonstrated that
surgical simulators are equally effective to traditional wet
laboratories with respect to improving resident performance
in various steps of cataract surgery.5–8 Surgical simulators
may be most beneficial to less surgically adept residents and
may identify residents who require additional training in
cataract surgery.9,10

Even in the most experienced hands, complications can
occur during cataract surgery. A central tenet of medical
ethics and the Hippocratic oath is primum non nocere, or do
no harm. The risk of harm in the operating room may be
minimized by residents training on surgical simulators and
in wet laboratories prior to operating on patients. Another
essential principle in medical ethics is patient autonomy.
As cataract surgery is almost always an elective procedure,
patients have significant autonomy regarding who per-
forms their surgery. An honest discussion between surgeon
and patient about resident involvement with cataract
surgery is essential to the patient’s ability to give informed
consent.

Previous studies have reported variable results regarding
patients’willingness to have residents perform their cataract
surgery, ranging from very low (16%) to very high (95%).11–14

One study reported a range of 21 to 86% even among patients
living in the same geographic location.13 Another study
reported that although most patients are willing to have
residents assist with their cataract surgery if patients are
fully informed and asked in advance, one-quarter of these
patients reported they would be likely or very likely to seek
treatment elsewhere if residents were the primary surgeon
of their cataract surgery.14

To our knowledge, and based on a search of the PubMed
literature database, there is no published information on the
potential impact of resident training with a cataract surgical
simulator on patients’ willingness to have residents perform
their cataract surgery. The purpose of the current study is to
investigate the impact of a 1-minute Video describing resident
training with a cataract surgical simulator on patients’ per-
ceptions regarding resident involvement in cataract surgery
and to identify factors associated with patient willingness to
have cataract surgery performed by a resident.

Methods

The study protocol was approved by the Institutional Review
Board of the Penn State College of Medicine. An anonymous
Likert-style survey was provided to 430 consecutive adult
patientswhopresented for eye examination at the Penn State
Health Eye Center. Study participants included patients
presenting for cataract evaluation, patients with a history
of cataract surgery, and patients presenting for numerous
other reasons, including routine eye examinations and
appointments within subspecialty clinics including cornea,
glaucoma, retina, oculoplastics, and neuro-ophthalmology.
Surveys were distributed by office staff who checked the
patients into the eye clinic and were self-administered or
administered with the assistance of a person accompanying
the patient to the appointment.

The survey included questions regarding demographics
and understanding of the medical training hierarchy, and
Likert-style statements to assess patient willingness to have
a resident perform their cataract surgery (►Supplemental

Material S1 [online only]). Demographic information collect-
ed included age, gender, ethnicity and level of education.

Patients were randomly assigned to one of two groups:
patients in Group 1 were asked to complete the survey, while
patients in Group 2 watched a 1-minute video (on a tablet)
describing resident training with a cataract surgical simulator
(EyeSi, VR Magic, Mannheim, Germany) prior to filling out the
survey. The video was created by the authors and highlighted
features of the simulator, including the components of the
simulator and their relation to real surgical instruments and
the training regimen for residents using the simulator at our
institution (►Video 1 [online only]).

Online content including video sequences viewable at:
https://www.thieme-connect.com/products/
ejournals/html/10.1055/s-0041-1728659.

Demographic and survey response data were compared
between groups using two-sample t-tests for continuous
variables and chi-square tests for categorical variables. Lo-
gistic regression was then used to control for age, gender,
ethnicity, education, and prior cataract surgery.

Video 1
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Results

Four hundred fourteen of the 430 patients (96.3%) completed
the survey, including 207 in Group 1 and 207 in Group 2. The
average age of patients in Group 1was younger than patients
in Group 2 (57.8�16.6 vs. 64.6�16.1 years, p<0.001); there
were no other significant differences in demographics be-
tween the two groups (►Table 1). There were significantly
more patients in Group 2 (n¼79 [38.2%]) than in Group 1
(n¼58 [28.0%]) who had previously undergone cataract
surgery (p¼0.0288). There were no other differences be-
tween the two groups with regard to proportion of patients
who had previously undergone any type of eye surgery
(Group 1 n¼89 [43.0%] vs. Group 2 n¼84 [40.6%],
p¼0.61840) or proportion scheduled for cataract surgery
to be performed in the next 60 days (Group 1 n¼8 [3.9%] vs.
Group 2 n¼7 [3.4%], p¼0.8705). There was also no signifi-
cant difference between the groups in patients’ understand-
ing of the levels of training in medicine (►Table 2).

Overall, 24.7% (n¼102) of respondents expressed will-
ingness (a response of agree or strongly agree) to allow an
ophthalmology resident to perform their cataract surgery,
and that proportion increased to 54.0% (n¼223) if the
resident was supervised by an experienced cataract surgeon.
Significantly more patients in Group 2 reported they would
feel comfortable having an eye surgeon in training perform
their cataract surgery if the trainee had already successfully
performed cataract surgery on a surgical simulator (Group 1
n¼7034.1 vs. Group 2 n¼101 [48.8%], p¼0.002). After
controlling for age, gender, ethnicity, education, and prior
cataract surgery, patients in Group 2 (31.1%, n¼64) were

significantly more likely than patients in Group 1 (18.4%,
n¼38) to express willingness to allow an ophthalmology
resident to perform their cataract surgery (odds ratio [OR]:
1.92 [1.18–3.11], p¼0.009). The difference between Group 1
(48.3%, n¼100) and Group 2 (59.7%, n¼123) was borderline
statistically significant if the resident was supervised by an
experienced cataract surgeon (OR: 1.50 [1.00–2.27],
p¼0.051) (►Table 3).

Ninety-five percent (n¼392) of all patients agreed or
strongly agreed that they should be informed if their cataract
surgery is to be performed by a resident (►Table 3). Control-
ling for age, gender, ethnicity, education, and prior cataract
surgery, the proportion of patients who agreed or strongly
agreed that theywould be less likely to have cataract surgery
performed at a hospital where a resident performs their
cataract surgery was not significantly different between
Groups 1 and 2 (32.5 vs. 30.4%, respectively; p¼0.521).
Similarly, there was no significant difference between
Groups 1 and 2 in the proportion of respondents who agreed
or strongly agreed that they would not have cataract surgery
performed at a hospital where a resident performs their
cataract surgery supervised by an experienced cataract
surgeon (26.2 vs. 23.7%, respectively; p¼0.498).

Discussion

To our knowledge, and based on a computerized search of the
PubMed literature, the current study represents the first
investigation of the impact of a video describing resident
training with a cataract surgical simulator on patients’
perceptions regarding resident involvement in cataract

Table 1 Baseline demographics

Cumulative data Group 1 Group 2 p-Value

Age (y) 61.2�16.4 57.8�16.6 64.6� 16.1 <0.001

Gender 0.059

Female 235 (56.8%) 127 (61.4%) 108 (52.2%)

Male 179 (43.2%) 80 (38.6%) 99 (47.8%)

Ethnicity 0.817

White 363 (88.5%) 181 (87.9%) 182 (89.2%)

African American 23 (5.6%) 11 (5.3%) 12 (5.9%)

Hispanic 11 (2.7%) 7 (3.4%) 4 (2.0%)

Other 13 (3.2%) 7 (3.4%) 6 (2.9%)

Education 0.170

< High school 28 (6.8%) 14 (6.8%) 14 (6.8%)

High school/GED 173 (42.2%) 76 (37.1%) 97 (47.3%)

College 132 (32.2%) 75 (36.6%) 57 (27.8%)

Graduate school 77 (18.8%) 40 (19.5%) 37 (18.0%)

Group 1¼ subjects who did not watch the video prior to survey completion. Group 2¼ subjects who watched a short video explaining the role of
surgical simulators in resident training prior to survey completion. Total n¼ 414; however, not all patients completed all demographic information (4
patients in Group 2 did not report age, 1 patient in Group 1 and 3 patients in Group 2 did not report ethnicity, 2 patients in Group 1 and 2 patients in
Group 2 did not report education).
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Table 2 Patients’ correct responses to questions assessing understanding of medical training hierarchy

Statement Cumulative data Group 1 Group 2 Odds ratio (95% CI) p-Value

A medical student
is a medical doctor
(false)

374 (91%) 189 (92.2%) 185 (90.7%) 1.40 (0.66–2.99) 0.379

A resident has
completed medical
school (true)

334 (81.9%) 161 (79.3%) 173 (84.4%) 1.43 (0.81–2.53) 0.218

An attending
requires supervi-
sion by a resident
(false)

197 (50.3%) 105 (55.3%) 92 (45.5%) 1.22 (0.80–1.88) 0.358

A resident requires
no supervision to
perform surgery
(false)

332 (82.2%) 162 (81.4%) 170 (82.9%) 0.77 (0.45–1.33) 0.356

Medical students
and residents are at
different levels of
training (true)

392 (96.6%) 192 (95.5%) 200 (97.6%) 1.54 (0.47–5.09) 0.480

Abbreviation: CI, confidence interval.
Group 1¼ subjects who did not watch the video prior to survey completion. Group 2¼ subjects who watched a short video explaining the role of
surgical simulators in resident training prior to survey completion.

Table 3 Rates of agreement with survey statements

Statement Group Agree or strongly
agree

Odds ratio (95% CI) p-Value

I would feel comfortable having an eye
surgeon in training perform my cataract
surgery

1 (n¼207)
2 (n¼206)

18.4% (n¼38)
31.1% (n¼64)

1.92 (1.18–3.11) 0.009

I would feel comfortable having an eye
surgeon in training perform my cataract
surgery as long as the trainee is super-
vised by an experienced cataract surgeon

1 (n¼207)
2 (n¼206)

48.3% (n¼100)
59.7% (n¼123)

1.50 (1.00–2.27) 0.051

I would feel comfortable having an eye
surgeon in training perform my cataract
surgery if the trainee had already suc-
cessfully performed cataract surgery on a
surgical simulator

1 (n¼205)
2 (n¼207)

34.1% (n¼70)
48.8% (n¼101)

1.97 (1.30–3.00) 0.002

If my cataract surgery would be per-
formed by an eye surgeon in training who
would be supervised by an experienced
cataract surgeon, I would be less likely to
have my cataract surgery at this hospital

1 (n¼207)
2 (n¼206)

32.4% (n¼67)
30.6% (n¼63)

0.87 (0.56–1.35) 0.521

If my cataract surgery would be per-
formed by an eye surgeon in training who
would be supervised by an experienced
cataract surgeon, I would NOT have my
cataract surgery at this hospital

1 (n¼205)
2 (n¼206)

26.3% (n¼54)
23.8% (n¼49)

0.85 (0.52–1.37) 0.498

I should be informed if my cataract sur-
gery is to be performed by an eye surgeon
in training

1 (n¼206)
2 (n¼207)

94.2% (n¼194)
95.7% (n¼198)

2.03 (0.75–5.50) 0.162

Abbreviation: CI, confidence interval.
Group 1¼ subjects who did not watch the video prior to survey completion. Group 2¼ subjects who watched a short video explaining the role of
surgical simulators in resident training prior to survey completion. The differing n values represent a patient not selecting an answer for that
particular statement.
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surgery. Patients responding to the survey were more likely
to express willingness to allow a resident to perform their
cataract surgery if they first watched a 1-minute video
demonstrating an ophthalmology resident training on a
cataract surgical simulator and explaining that the resident
must complete the surgical simulator training prior to
performing cataract surgery on humans. However, when
patients were informed the resident would be supervised
by an experienced cataract surgeon, the impact of watching
the video on patient willingness to have their cataract
surgery performed by a resident was only borderline signifi-
cant; of note, a larger sample size may have yielded a
statistically significant result. Thus, both informing the
patient that the resident would be supervised by an experi-
enced cataract surgeon and showing the patient a video
describing resident training with a cataract surgical simula-
tor increases a patient’s comfort level with having a resident
perform the cataract surgery. About one-quarter of patients
expressed that they would not have cataract surgery at a
hospital where a resident performed their cataract surgery
even if the residents were supervised by an experienced
cataract surgeon; having patients watch the video describing
resident training on a cataract surgical simulator did not
have a significant impact on this proportion.

Previous studies have reported a wide range of results
regarding patients’ willingness to have residents perform
their cataract surgery, ranging from 16 to 95%.11–14 The
current study found that 24.6% of patients expressed will-
ingness to have a resident perform their cataract surgery and
this number increased to 53.9% if they were informed the
resident would be supervised by an experienced cataract
surgeon. Reasons patients may be unwilling to have a resi-
dent perform their surgery may be previous unfavorable
experience with a resident, lack of prior experience with a
resident, and poor understanding of the role and level of
experience of a resident. In contrast, patients may be more
willing to have a resident perform their care if they have had
previous favorable interactions with residents, and if they
understand the role and level of training of residents.

The current study found that patients who watched a 1-
minute video explaining the training that residents undergo
before performing cataract surgery in a patient aremore likely
to express awillingness to allowan ophthalmology resident to
perform their cataract surgery (30.9 vs. 18.4%), and this
difference remained significant even after controlling for
age, gender, ethnicity, education, and prior cataract surgery.
However, the percentage of patients that reported theywould
be comfortable with resident-performed cataract surgery
increased even more with the knowledge that they would be
supervised by an experienced surgeon rather (54.0 vs. 30.9%).
The level of resident supervision during cataract surgery is
vital to discuss during the consent process. This ensures that
patients are well educated regarding their care team.

There are limitations of this study. The survey was com-
pleted by patientswhilewaiting for an eye examination at an
academic teaching hospital; it is possible that the subjects’
responses may be biased either positively or negatively by
seeking care in this setting. Additionally, the wording and

ordering of questions can leave some areas for interpretation
by the subject. For example, statement 3 (►Table 3) leaves
the aspect of attending supervision to interpretation; the
subjects may have interpreted this statement as being with
or without attending supervision in the setting of surgical
simulator training. Likewise, statement 1 (►Table 3) also
leaves the role of attending supervision up to interpretation.
If the patient was informed that all resident cataract surger-
ies are supervised by an attending physician, this number
would likely be higher (as is reflected in statement 2).

Another limitation of this survey is the relatively homog-
enous patient population. The patients included in this study
were 88.5% Caucasian, which is not representative of the
United States population as awhole. Additionally, the major-
ity (51.0%) of patients reported having a college education or
greater. While these variables were controlled for in the
analysis, this may limit the external validity of these results
for patients in other practice settings.

A recent study identified trust in the attending surgeon,
assurance of resident supervision, and belief in contributing
to future physician education as factors that contributed to
patient consent to resident involvement in surgery, while
fear and trust only in the attending surgeonwere factors that
contributed to patients not consenting to resident involve-
ment in surgery.15 We believe that being transparent about
the resident surgical training process and their roles in
surgery is essential to optimizing the patient-physician
relationship. Limited time can be a barrier in health care,
but the use of a video or even a small brochure demonstrat-
ing the preparation a resident physician undergoes prior to
performing surgery on patients can helpmake patients more
aware of the medical hierarchy, the skills, and knowledge
that residents acquire through successive years of training,
and the level of supervision that takes place in an operating
room setting.

The data presented in this study and previous studies
support that patients are more willing to have residents
perform their cataract surgery if they are informed that the
resident is supervised by an experienced cataract surgeon.
This study also demonstrates that a brief video detailing
resident training with a cataract surgery simulator is associ-
atedwith increased patient willingness to allow a resident to
perform cataract surgery.
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