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Purpose
Ever since Dr. William S. Halsted coined the term “chief resi-
dent” in 1899, the position has been held in high regard.1-3 
Despite such respect, the role has not been well defined1 and the 
way the position is garnered is even less well understood.1,2,4-8 
Divisions such as emergency medicine, psychiatry, family medi-
cine, pediatrics, and radiology have examined the chief resident 
role and provided good insight.1,2,4-11 To date, there has been no 
published literature on the chief resident within a surgical spe-
cialty, including ophthalmology. Moreover, the selection process 
has been rather vague and mostly inundated with bias. Methods 
of selection vary among training centers with either peers, fac-
ulty, program directors, or chairpersons serving as the main 
voice.1,2,4-8 In an effort to provide a guide for an unbiased selec-
tion process, we sought to determine whether the number of 
surgeries performed correlated with the selection of the oph-
thalmology chief resident at Virginia Commonwealth 
University Health System (VCUHS).

In 1940, the Commission on graduate medical education 
listed duties of the chief resident within the practice of psy-
chiatry.1 Aside from this, there has been no formal defini-
tion of the chief resident role. Without defined roles, it is 
difficult to select the proper person to fill the chief resident 
position. Characteristics such as good teaching skills, 

personality, leadership qualities, organization, strong peer 
advocacy, popularity, and even sense of humor have been 
cited as important in the selection of a chief resident.1,2,4-7,9-11 
Given the frequent demand for high performance, under 
very stressful situations, often times at all hours of the day 
and night under constant scrutiny from attending ophthal-
mologists, one would suppose emotional intelligence should 
be considered in the selection of the ophthalmology chief 
resident. Emotional intelligence can be divided into four 
attributes: self-management, self-awareness, social aware-
ness, and relationship management. Although these are four 
great attributes to have in any leader, Kilpatrick et al8 showed 
although emotional intelligence improves with age, is a 
teachable skill, and is higher in women, administrative chief 
residents did not demonstrate higher emotional intelligence 
than their classmates. With the exception of Panicek and 
Caravelli,7 most studies cited scholastic achievement as an 
important characteristic. In 1949, Ashford stated, “A man 
should receive responsibility as rapidly as he acquired 
knowledge and demonstrates the ability to take responsibil-
ity.”3 Yet in still, this ability to accept such a responsibility is 
subjective at best. Considering the aforementioned charac-
teristics, bestowing the chief residency position is still rather 
misguided and arbitrary.
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Bias is common, normal, and ubiquitous.12 It is even pre-
sent in the assessment of the quality of journal manuscripts. 
Even judges, the personnel we appoint to be impartial, have 
been shown to give more lenient sentences after eating—
which the judges denied.12 To help alleviate bias in residency 
education, Dickey et al go on to propose a simple Microsoft 
excel–based program that graphs competency development 
over time equitably and transparently when assessing resi-
dents that may be helpful as an objective measure to aide in 
selection of a chief resident. Our study aimed to provide a 
measure by which residents could be judged against their 
peers in an unbiased manner. Simply put, would the number 
of Accreditation Council for Graduate Medical Education 
(ACGME) logged surgical cases performed correlate with 
the likelihood of VCUHS ophthalmology residents being 
selected as chief resident?

Methods
Prior to beginning this project, the study was submitted to the 
VCU office of research and innovation for institutional review 
board (IRB) review. It was found not to be subject to the regu-
lations of Health and Human Services Regulations for the 
Protection of Human Subjects and therefore the IRB/Ethics 
Committee ruled that approval was not required for this study. 
This retrospective study was performed using logged data by 
residents archived into the ACGME Case Log System (www.
acgme.org/Data-Collection-Systems/Case-Log-System) 
from 2006 to 2017. The data obtained from the ACGME also 
included the national average for the various procedures or 
categories for each respective year. To identify the respective 
chief resident each year, the records of the residency coordina-
tor of VCUHS department of ophthalmology were used. The 
names were de-identified and assigned a number only known 
to the residency coordinator and therefore no informed con-
sent was obtained. At the conclusion of our data collection and 
analysis, the residency coordinator identified the selected chief 

resident with an asterisk adjacent to the de-identified number 
among each resident class. Based on the vast number of surgi-
cal procedures available within ophthalmology, we created 8 
broad procedure categories based on procedural similarities to 
the specific area involved and type of procedure (Table 1). For 
example, the category of “Corneal Surgery” included all pen-
etrating keratoplasty, pterygium excision, refractive surgery, 
LASIK, and other unnamed surgeries involving the cornea. 
We excluded the 2009-2010 year given there was only 1 resi-
dent instead of 3.

To determine whether there is a correlation between 
being selected as the VCUHS ophthalmology chief resident 
and the volume versus type of procedures performed, the 
data were analyzed with principal components analysis 
(PCA). PCA is a method that reduces data dimensionality by 
performing a covariance analysis between variables as well as 
correcting for overlapping information between 2 or more 
correlated indicators. PCA is recommended as an explora-
tory tool to uncover unknown trends in data. It explores cor-
relations between samples to help remove the signal out of a 
noise variable. PCA was used to assign weight to each of the 
8 procedural categories based on the linear combination of 
all the variables. The weight was generated based on the vari-
ables from the 10 years of data and its correlation to the 
national average of ophthalmology residents. This is a better 
approach because it allowed us to circumvent the biasness of 
arbitrarily assigning weights to each surgical category. 
Although arbitrarily assigning weights to each category 
could have been an option, PCA helped generate a “fair” 
weight through a mathematical procedure which reduced the 
collinearity between the measures, thus giving us a pure 
weight which could be applied to each category (Table 2). 
Based on the weights, we calculated each resident’s overall 
procedures performed in each respective category and 
obtained the sum of each category to give us a total number 
(Tables 3 and 4). In addition, PCA also revealed the 

Table 1. List of procedures included for each category of procedure.

CATEgORiES PROCEDURES iNCLUDED

Cataract Phacoemulsification, non-phacoemulsification ECCE, YAg capsulotomy, anterior vitrectomy

Corneal surgery Penetrating keratoplasty, pterygium excision, refractive surgery, LASiK, other cornea

Strabismus Any eye muscle surgery

glaucoma Filtering procedures, shunting procedures

Laser surgery glaucoma laser, laser trabeculoplasty, laser iridotomy, focal laser photocoagulation, cyclodestructive procedures

Retinal procedure Retinal vitreous (rhegmatogenous retinal detachment repair, posterior vitrectomy [pars plana]), retinal laser, 
cryotherapy, vitreous tap/inject

Oculoplastic & orbit Eye removal and implant, orbitotomy, eyelid laceration/canalicular repair, chalazia excision, tarsorrhaphy, ptosis 
repair, entropion/ectropion repair, blepharoplasty/reconstruction, temporal artery biopsy

globe trauma Corneal/corneoscleral laceration, globe rupture, intraocular foreign body, other globe trauma (eg, anterior chamber 
washout)

www.acgme.org/Data-Collection-Systems/Case-Log-System
www.acgme.org/Data-Collection-Systems/Case-Log-System
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Table 2. Baseline weight per category as generated by principal component analysis using 10 years of data from the ACgME data website national 
averages for each category (P < 0.0001).

WEigHTS  

National average cataracts 0.677 Use as the baseline weights

National average corneal surgery 0.976

National average strabismus 0.027

National average glaucoma 0.560

National average laser surgery 0.783

National average retinal procedures 0.205

National average oculoplastic & orbit 0.581

National average globe trauma 0.584

Table 3. Total number of procedures performed by each VCU resident: Also included is the national resident average (NRA) for each year.

TOTAL CASES PERFORMED iN EACH CATEgORY FOR EACH RESiDENT

TOTAL 
CATARACTS

TOTAL 
CORNEAL 
SURgERY

TOTAL 
STRABiSMUS

TOTAL 
gLAUCOMA

TOTAL 
LASER 
SURgERY

TOTAL 
RETiNAL 
PROCEDURES

TOTAL 
OCULOPLASTiC 
& ORBiT

TOTAL 
gLOBE 
TRAUMA

2006-2007 R1 177 6 21 31 20 167 99 8

 R2 191 11 31 32 18 174 127 22

 R3 227 22 32 29 29 135 94 14

 NRA1 225 26 38 24 25 107 104 13

2007-2008 R4 192 12 30 33 17 136 57 20

 R5 185 6 67 18 20 115 55 18

 R6 318 46 56 20 27 248 102 24

 NRA2 235 26 40 24 27 113 103 14

2008-2009 R7 165 7 38 17 22 161 42 20

 R8 230 9 34 9 30 178 80 18

 R9 229 20 73 30 22 248 89 42

 NRA3 245 29 39 24 28 120 107 14

2009-2010 R10 191 9 86 37 15 184 96 44

 NRA4 247 30 41 24 28 127 113 14

2010-2011 R11 248 21 77 26 13 134 39 18

 R12 299 20 43 16 19 187 60 15

 R13 304 15 41 17 25 95 55 11

 NRA5 254 36 43 25 29 148 113 14

2011-2012 R14 154 16 51 26 72 81 42 6

 R15 185 35 47 24 107 173 60 17

 R16 213 16 29 25 134 164 71 22

 NRA6 243 39 42 25 117 99 119 14

2012-2013 R17 266 12 33 37 209 127 67 17

 R18 233 11 52 31 157 175 71 22

 R19 278 25 59 24 185 250 62 13

 NRA7 246 39 43 25 117 110 118 12

 (Continued)
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correlation between the data points and gave a P value 
of < .0001 leading us to reject the null hypothesis. Thus, we 
deduced that the resident in each class of residents with the 
highest weighted total would be the chief resident.

Results
In all of the years reviewed, there were 3 ophthalmology resi-
dents in each class except 2009-2010 when there was only 1 
VCUHS ophthalmology resident and therefore no chief resi-
dent was selected. Interestingly, the resident with the highest 
weighted total each year was not selected as chief resident. In 
other words, there seems to be no correlation between being 
selected as the VCUHS ophthalmology chief resident and the 
total volume of procedures performed (Table 5). When review-
ing the total procedures performed in each respective category, 
this finding held true (Table 4). The only 2 years in which we 
correctly predicted the chief resident, 2011-2012 and 2013-
2014, those residents logged the most total procedures com-
pared with their 2 colleagues in different categories. The 
2011-2012 chief had more cataracts, lasers, oculoplastics, and 
globe traumas compared with their colleagues versus the 2013-
2014 chief who logged the most total procedures compared 
with their 2 colleagues in all categories except cornea and globes. 
These academic years, 2011-2012 and 2013-2014, are also the 2 
years when the chief had the most categories among total cases 
performed, with the highest weighted values. When taking into 

account total cases logged as surgeon versus assistant, the 2011-
2012 chief resident logged the most procedures as surgeon.

There seemed to be a stronger correlation when consider-
ing those cases logged as surgeon only. This was particularly 
true within the cataract category. The most commonly 
ascribed surgery to the field of ophthalmology is cataract sur-
gery. Currently, cataract surgery is the category of surgery set 
by the ACGME with the highest minimum number as sur-
geon to achieve for graduation from residency. The authors 
therefore believe it is paramount to review this category for 
secondary analysis. For 6 of the 10 years analyzed, the same 
chief resident was correctly predicted when comparing with 
the weighted value of cataracts performed as surgeon only 
(Table 6). This finding suggests there may be a correlation 
between the number of cataract cases performed as surgeon 
and selection as the chief resident.

In 5 of the 10 years analyzed, the VCUHS ophthalmology 
program average of total cases performed was below the 
national average for those respective years but this was not sta-
tistically significant (P = 0.35) (Figure 1).

Discussion
Ophthalmology is a surgical sub-specialty requiring many 
attributes and abilities not unlike other surgical subspecialties. 
The critical desiderata required to become a competent, com-
passionate, successful ophthalmic surgeon are developed over 

TOTAL CASES PERFORMED iN EACH CATEgORY FOR EACH RESiDENT

TOTAL 
CATARACTS

TOTAL 
CORNEAL 
SURgERY

TOTAL 
STRABiSMUS

TOTAL 
gLAUCOMA

TOTAL 
LASER 
SURgERY

TOTAL 
RETiNAL 
PROCEDURES

TOTAL 
OCULOPLASTiC 
& ORBiT

TOTAL 
gLOBE 
TRAUMA

2013-2014 R20 164 23 37 10 153 160 54 18

 R21 182 24 29 21 100 55 60 21

 R22 231 20 47 26 197 212 71 12

 NRA8 248 40 40 25 115 120 115 11

2014-2015 R23 195 20 31 22 176 344 71 9

 R24 163 8 11 25 49 74 29 13

 R25 143 16 32 8 70 163 48 9

 NRA9 258 39 38 25 106 127 114 11

2015-2016 R26 214 21 14 6 59 153 41 11

 R27 318 17 32 23 189 216 47 7

 R28 251 24 26 17 137 158 57 19

 NRA10 268 42 37 25 112 150 113 11

2016-2017 R29 280 33 42 25 106 218 97 6

 R30 341 22 41 17 134 242 62 18

 R31 319 16 21 11 109 240 40 14

 NRA11 262 40 34 24 105 153 111 11

Table 3. (Continued)
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the surgeon’s career and begins in residency. Each year within 
ophthalmology residency programs across the nation, there 
seems to be one resident setting themselves apart from their 
peers. Qualifying attributes used to determine chief resident 
and recognized by a candidate’s peers, program directors, chairs, 
other attending physicians, and others remarking on their 

performance remain imprecise. Such an important honor and 
responsibility should not only be awarded based on biased 
attributes but also on unbiased data. Although our research did 
not uncover these data, it did highlight that surgical volume 
may not be a paramount factor in the selection process of an 
ophthalmology chief resident.

Table 5. Chief resident as predicted by weighted sum vs actual chief resident selected.

CHiEF RESiDENT AS PREDiCTED BY WEigHTED SUM VS ACTUAL CHiEF RESiDENT SELECTED

YEAR RESiDENTS WEigHTED SUM PREDiCTED CHiEF ACTUAL CHiEF

2006-2007 R1 255.7143114 ACTUAL

 R2 295.2286069  

 R3 305.4827105 Predicted  

2007-2008 R4 247.0004385  

 R5 224.7410025 ACTUAL

 R6 418.1989382 Predicted  

  

2008-2009 R7 215.4017912 ACTUAL

 R8 287.450033  

 R9 337.6428376 Predicted  

2010-2011 R11 275.910686  

 R12 328.9343768 Predicted  

 R13 308.5845329 ACTUAL

2011-2012 R14 236.7676949  

 R15 338.2041947  

 R16 367.3042579 Predicted ACTUAL

2012-2013 R17 452.0620276 ACTUAL

 R18 400.2265367  

 R19 467.4305954 Predicted  

2013-2014 R20 334.6202719  

 R21 295.9743075  

 R22 437.7843363 Predicted ACTUAL

2014-2015 R23 419.5201979 Predicted  

 R24 210.4741966 ACTUAL

 R25 239.1588334  

2015-2016 R26 276.9467307  

 R27 469.3633965 Predicted  

 R28 387.5203266 ACTUAL

2016-2017 R29 424.5179602  

 R30 464.0849388 Predicted  

 R31 404.3001853 ACTUAL
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There are limitations of this study and other circumstances 
to consider when determining why surgical volume proved to 
not correlate with selection as chief resident. One major con-
sideration is the ACGME data are based on resident-logged 
cases and therefore it is the sole responsibility of the resident 

for logging cases. It should also be taken into consideration 
that the attending physician will vary the level of autonomy 
and participation depending on what point in time during 
their residency tenure a resident completes a specific rotation. 
This may help to promote anchoring bias when the time 

Table 6. Chief resident as predicted by the weighted total cataracts performed as surgeon only vs actual chief selected.

CHiEF AS PREDiCTED BY TOTAL CATARACTS VS ACTUAL CHiEF SELECTED

YEAR RESiDENTS TOTAL CATARACT (SURgEON) ACTUAL CHiEF

2006-2007 R1 88.7186736 ACTUAL

 R2 83.97798112  

 R3 104.2952346  

2007-2008 R4 84.65522291  

 R5 92.10488252 ACTUAL

 R6 89.39591539  

2008-2009 R7 77.88280507 ACTUAL

 R8 112.422136  

 R9 84.65522291  

2010-2011 R11 122.5807628  

 R12 152.3794012  

 R13 167.2787205 ACTUAL

2011-2012 R14 83.97798112  

 R15 109.7131689  

 R16 132.7393895 ACTUAL

2012-2013 R17 141.5435327 ACTUAL

 R18 119.8717956  

 R19 148.9931923  

2013-2014 R20 98.87730035  

 R21 109.7131689  

 R22 114.4538614 ACTUAL

2014-2015 R23 97.52281679  

 R24 104.9724764 ACTUAL

 R25 93.45936609  

2015-2016 R26 134.7711149  

 R27 190.3049411  

 R28 163.8925115 ACTUAL

2016-2017 R29 136.1255984  

 R30 161.8607862  

 R31 167.9559622 ACTUAL

Chiefs as predicted by the total cataract surgery performed and the actual chief resident selected by VCU department of Ophthalmology.
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comes to select a chief resident.12 It would be interesting to 
perform the same analysis on other programs of varying class 
sizes and surgical volume to investigate if our conclusions 
would remain. It would likewise be interesting to survey cur-
rent ophthalmology professors of all levels affiliated with an 
academic health system to not only better understand their 
perception of the importance of surgical volume in the selec-
tion of a chief resident but other components that are or 
should be considered.
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