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OBJECTIVE: The medical profession seeks to hire and train

individuals who consistently meet and/or exceed both job

and cultural expectations. Resident selection is often not

structured to meet this goal. The objective of this quality

improvement project was to evaluate a classic unscripted

interview process (OI) in conjunction with a structured,

scripted interview process (SI) developed using an estab-
lished hiring methodology from industry not yet utilized in

health care. Qualitative questions we sought to answer:

(1) Can SI be practically applied to the selection of resi-

dents? (2) Is there a significant difference in the relative

position of applicants between the OI and SI rank lists? (3)

Qualitatively, does SI help the evaluation/discussion of the

affective domain?

METHODS: Design: Prospective qualitative comparison

of OI versus SI.

Setting: Dartmouth Hitchcock Medical Center, Leba-

non, NH.
Participants: Applicants were assessed by OI and SI. SI

factors were selected based on a job profile. Interview

scripts were created from validated behavioral and attitudi-

nal questions. Online assessments assessed 2 important

attributes - adaptability and values. Rank lists were com-

pared for relative rank position of applicants. Feedback

from faculty was obtained.

RESULTS: Fifty-two applicants. Critical attributes were

self-management, integrator-synthesizer, versatility, com-

munication, and achievement. Absolute mean difference

in rank/applicant was 9.8 (standard deviation 8.9, Range

0-36) positions. Comparing the top 20 candidates of
each rank list, 40% of those applicants were only on one
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list. Faculty felt that applicants were given a greater

opportunity to show “who they are.”

CONCLUSIONS: In conjunction with OI, an industry

proven methodology was practically applied to define

and select for high performance for the authors’ specific

institution. Comparing OI and SI resulted in substantial

differences in rank lists. This initiative seemed to pro-

vide a structure to evaluate values and motivations that

are inherently difficult to assess. Faculty felt SI in con-

junction with OI gave a greater chance for applicants to
show “who they are.” ( J Surg Ed 76:949�961. � 2019

Association of Program Directors in Surgery. Published

by Elsevier Inc. All rights reserved.)

KEY WORDS: Selection, education, resident, perfor-
mance, metrics

COMPETENCIES: Professionalism, Interpersonal and

Communication Skills, Practice-Based Learning and
Improvement
INTRODUCTION

Accurate identification of orthopedic residents with the

capacity for high post-training performance and satisfac-

tion metrics remains a challenge. This remains true even

though there is a great deal at stake�the health and

safety of patients. Historically, resident selection has

overwhelmingly relied on cognitive evaluations of candi-
dates. This is an important component of success as it

largely predicts successful passage of the American

Board of Orthopedic Surgery exams but without inform-

ing success in clinical practice.1-4 The “affective

domain,” which includes emotional factors such as our

“personal and professional values,” has long been
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viewed as an equally important factor for success as a

practicing orthopedic surgeon.5,6 For example, poor

professional behavior has been cited as the most com-

mon reason for resident dismissal.7 Porter et al.8

reported that the 48% of programs placed 2 or more resi-

dents in remediation or probation in the prior 6 years.

Forty percent had terminated a resident and 12% had ter-

minated more than one. Bernstein et al.6 reported that 1

in 3 resident selections were felt to be inappropriate and

1 in 12 was considered a serious mistake.

The interview process has been a cornerstone of the

affective domain evaluation in orthopedics. However,
unstructured interviews, letters of recommendation, and

personal statements are biased, lack clear focus on job-

related attributes, lack a comparison, and are unreliable

in predicting performance.7,9,10 Orthopedic surgery, as

well as many other residency programs recognize these

challenges and have struggled to develop a practical

method of defining, assessing, and selecting for factors

predictive of success.
In contrast, high performance, forward-focused organ-

izations outside healthcare expend substantial time,

effort, expertise, and resources to develop clear job

expectations, performance metrics, and selection and

development criteria to such an extent that an industry

has developed to provide the expertise and tools to cor-

porations.11 Industry leaders recognize that the most

important element of accurate hiring is a clear definition
of critical job deliverables and performance expecta-

tions.12 This requires understanding, documenting, and

building a performance culture focused on measurable

outcomes and methods. With a comprehensive and gran-

ular job description, selection, and development

becomes focused on assessing candidates for specific

attributes. These include job-specific and transferable

capabilities, adaptability, motivations, values, and inter-
ests. The goal of any selection process is to choose appli-

cants with the highest probability of developing into

high performers and to avoid poor performers who can

have devastating effects on coworkers, patients, and/or

the organization, with deleterious effects on costs, cul-

ture, performance, and retention. Unlike nonhealthcare

organizations, orthopedic faculty members often have

individual and disparate concepts of important applicant
characteristics, which may limit the mitigation of per-

sonal biases and result in the selection of applicants that

resemble the faculty evaluators.13 Moreover, this selec-

tion process often results in a mix of incomplete or

wasteful assessments of candidates and difficult group

discussions to create a rank list.

Residency programs clearly seek to hire and develop

individuals who consistently meet and/or exceed both
the job and work culture expectations. This involves

both positive, productive task results and positive
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relationships with all its key stakeholder groups. How-

ever, job and work culture performance expectations

are often unclear for both faculty and residents, making

the selection, evaluation, and professional development
of orthopedic professionals challenging and too often

ineffective. The purpose of this quality improvement

work was to answer the following questions: (1) Can

scripted interview process (SI) be practically applied to

the selection of residents? (2) If SI is evaluating specific

attributes and not the overall application (USMLE scores,

Number of Honors, Personal statements, Letters of rec-

ommendations, etc.), is there a significant difference in
the relative position of applicants between the classic

unscripted interview process (OI) and SI rank lists? (3)

Qualitatively, does SI in conjunction with OI assist the

evaluation/

discussion of the affective domain?

This is the first time this methodology has been applied

in residency selection. This paper serves as a methodologi-

cal introduction with largely qualitative results.
MATERIAL ANDMETHODS

Background For Methods

This quality improvement initiative used an established
model (Hiring & Developing Winners) developed by Dr

Michael O’Connor and colleagues with over 40 years of

applied research in actual work environments across

industries and roles.14 This model has been validated.15-19

The methodology specifically focuses on differentiating

types of Capabilities and Motivations as they relate to

applicant performance.

A. Capabilities describe what a person does and does not
do well. It includes 3 key types of general factors, each

with more specific performance-focused subfactors:
l of
1. ADAPTABILITY: Flexibility and versatility analysis

which describes our willingness as well as our abil-

ity to effectively deal with change�unfavorable, dif-

ficult, new, and ambiguous situations.

2. TRANSFERABLE CAPABILITIES: This involves

93 possible specific capabilities in 12 areas. These
areas involve different task, relational, or mixed

(task and relational) jobs-related performance

strengths. This analysis identifies the level of

strength for each, the level of difficulty for devel-

oping each, and length of time for doing so, i.e.

decision making, problem-solving, creativity, etc.

3. JOB SPECIFIC CAPABILITIES:Measures the knowl-

edge, skills, and experience applicable only to a job.
It is important to note that job-specific capabilities

were not utilized in this quality improvement project.
Surgical Education � Volume 76/Number 4 � July/August 2019
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Psychomotor testing has been evaluated in other

work and did not fall into the scope of this project.20
B. Motivations describe what a person will and would

not do. It includes 3 key primary types of perfor-
mance factors related to performance success and/or

satisfaction depending on the differing requirements

of various jobs. These include:
1. PERSONALWORK STYLE:Describes what a person

is naturallymotivated to do/not do and how they act

on such preferences and/or more comfortable,

ingrained habits in situations. Personal work style

was not evaluated in this project. A diverse work style
was felt to be a component of a well-rounded depart-

ment. Dr O’Connor and colleagues believe there is

NO single best work/personal style since it is NOT

predictive of high performance by itself.17

2. PERSONAL WORK VALUES: Describes our per-

sonal compass about what we believe in or what

we value. It explains “why” we do what we do.

This values assessment is based on empirical,
cross-cultural, and long-standing research describing

the 4 types of personal values points-of-view that

occur and reoccur across generations globally over

time regardless of the “labels” used to describe them

(e.g., Conventionalists, Millennials, Gen X, others).

It is based on developmental research about the per-

sonal evolutionary path of an individual’s values

often transformed by either significant emotional
events or socialization experiences in their work

and nonwork lives. It is “systemic” in that it defines

the range of personal goals, fears, lifestyles, world

view, beliefs, common strengths, and development

opportunities for each pattern.

3. PERSONAL WORK INTERESTS: Focuses on our

passions, and what most (and least) interests us. It

provides insights about both our work and nonwork
interests and disinterests. It identifies our own “field

of interests” and its implications for different types

of jobs. These often vary significantly between

work and nonwork, explaining a key source of per-

sonal satisfaction based on our own “inner wiring.”
The methodology for this quality improvement initia-

tive included the following 8 steps:

It should be noted, that unlike other efforts to define

attributes, this study did not start with a study of existing

residents. Rather we chose to start the process from the

beginning and define the job for which we are hiring a
resident. In order to get to that, we had to define the job

of the faculty for our specific institution�the finish line.

Moreover, each residency would be unique although

likely similar. For orthopedics in particular where >90%

of residents are male, starting with the “job” allowed
rnal of Surgical Education � Volume 76/Number 4 � July/August 201
building attributes from the job profile rather than from

the current residents.

Step 1: Qualitatively define a descriptive job
analysis profile for faculty orthopedic surgeons
and first year orthopedics residents

A job analysis profile was created by the authors by

an established methodology. The initial job analysis

was created for faculty. It was then modified to the

role of a 1st year resident. The Job Analysis Profile con-

sists of an in-depth analysis of any job by identifying

and prioritizing the Key Results Areas (KRAs) and
Critical Tasks (CTs). KRAs are those activities that
have the greatest positive impact on performance.

CTs are those tasks required to fulfill the KRAs. In gen-

eral, there are only 3 KRAs and 3 CTs for any job. Each

KRA and CT is then assigned an impact percentage,

which is a measure of the importance or impact on

success of each with regard to total performance

(100%). By assigning the impact percentage, the rela-

tive importance of each result area and tasks can be
evaluated and prioritized. In order to define the KRAs

and CTs the following questions were asked: What is

the most critical key activity required for success as an

orthopedic surgeon? What is the second? What is the

third? Why is each one so important? In short, it was

asked of the authors what is important and why is it so

important? Themes emerge. The authors iterated the

results. Once these were established, the impact per-
centage of each KRA was assigned. The assigned per-

cent impact should not be equal. Then each KRA was

broken down into the 3 CTs that were required for

success in that KRA. Each CT was assigned a portion

of the percentage assigned to the respective KRA. For

example, if KRA #1 is assigned 60%, then this 60% was

split among its 3 CTs with none being equal for priori-

tization. The impact percentages were checked for
comparative impact. This was performed as a group

within the orthopedic department then iterated and

approved by the full faculty. Only once the faculty ver-

sion was finished was a first-year resident job analysis

profile created. The final version of the first year resi-

dent job analysis profile was utilized in this quality

improvement initiative.

Step 2: Mapping the job analysis to factors
Impact percentage of the KRAs and CTs were mapped

to factors (adaptability, transferable capabilities, values

and work interests) that were required for applicant per-

formance and job satisfaction.

Step 3: Structured interview creation and
implementation

A targeted, structured interview script for each of the

critically and highly important factors was made from a
battery of behavioral and attitudinal questions. An
9 951



FIGURE 1. The methodology was sequenced. Step#1: First was the development of a Job Analysis Profile that prioritized the most important activities, why
they are important, and what critical tasks are needed to meet the key result areas. Step #2: From this a Job Performance Profile was created by matching the
Job Analysis to factors that were important to the key result areas and critical tasks. See Figure 5. Step #3: Once these factors were determined residents were
then selected specifically for those factors utilizing a structured interview process and online assessments.
established scoring algorithm was created as well as an
overall score for each rater for the specific factors. Each

of the 4 rooms (2 interviewers/room) focused on 2 or

more

factors. Generally, factors that were related were placed

together. An overall score as well as a score for each fac-

tor was recorded by each interviewer.

TaggedPFor a graphic summary of Steps 1-3 please see Figure 1.

Step 4: Online assessments as corroborating
resource
Interviewees were asked to take an online assess-

ment of Adaptability and Personal values prior to the

on-site interview. Results were NOT provided to the

candidates or the interviewers prior to the structured

interview.

Step 5: Development of structured rank list
Candidates were ranked based on a composite of the

overall scores, critical factors scores, highly important

factors scores, and online assessments. All scores

except the online assessment scores were weighted to

account for the variations between interviewers. A

group discussion was not part of the process to make

the SI rank list. Of note, a group discussion was also

not part of the process for OI rank list.
Step 6: Qualitative comparisons of OI and SI
All applicants interviewed for orthopedic residency

were assessed by 2 processes. (See Fig. 2) The first was
952 Journa
OI which consisted of classic unscripted interviews
as done in prior years. The assessment content and pro-

cess were independently determined by each inter-

viewer. SI was a consistently applied, structured

interview process to assess only for the specific factors

as well as an online assessment that was completed prior

to the on-site interview. Each interview station was a

total of 15 minutes. There were 7 OI interviews. One

rank was given for each of these rooms. There were four
SI rooms with 2 selected, trained faculty interviewers

per room. For SI each faculty member was instructed to

independently score each applicant. Online assessment

results were not made available to the interviewers prior

to the interview for practical reasons. Online assess-

ments were assigned a weighting and incorporated into

the final SI rank. Both the OI and the SI groups indepen-

dently created a rank list. Both rank lists were made
without a group discussion. The 2 rank lists were com-

pared to evaluate the absolute difference and directional

difference of the candidates’ ranks.

Step 7: Qualitatively document final rank list
discussion

As had been done in the past, the selection committee

met as a group made of all those who took part in the

interview process to create a final rank. A dedicated
observer documented the discussion at the final rank list

meeting. Notes were utilized to develop qualitative

themes of the discussion.
l of Surgical Education � Volume 76/Number 4 � July/August 2019



FIGURE 2. Once a decision to interview was made, all applicants were assessed by two interview processes. The first was an open process which con-
sisted of unscripted interviews (OI). The assessment content and process were independently determined by each interviewer. The second was a consistently
applied, scripted, structured interview process (SI) as well as an online assessment that was completed prior to the on-site interview. Both processes created
independent rank lists which were compared for differences in rank order of applicants.
Step 8: Qualitative assessment of faculty percep-
tion of the interview processes
Faculty from both OI and SI answered a survey ques-

tionnaire, which was developed by one of the authors,

both before and after the resident selection process.
These results were compared from pre to post for

themes.
RESULTS

Step 1: Qualitatively define a descriptive job analy-
sis profile for faculty orthopedic surgeons and
first year orthopedics residents
The authors viewed it vitally important to establish a

faculty version of a job analysis profile first before

attempting to define one for the resident. The key results
areas in order of importance for faculty were:

1. Extraordinary patient care

2. Citizenship

3. Continuous learning.

For Residents, the impact of continuous learning

was thought to be of higher priority and the wording

changed to take into account development of key

results expectations related to their capabilities and/

or motivations. See Figure 3 for the full job analysis.

See also Figure 4 for a graphic representation of the
importance of each KRA for a resident and a faculty

surgeon.
Journal of Surgical Education � Volume 76/Number 4 � July/August 201
Step 2: Mapping the job analysis to factors
Based on the job analysis there were 5 critically

important factors and 5 highly important factors for

high performance. Each is listed here in order of

importance. Listed in the parentheses is the type of
factor either capability or motivation and primary type

within that category. (See Fig. 5) The critically impor-

tant factors were:

1. Self-management�the attitudes and practices that

reflect an individual’s accurate self-awareness, self-

control, and self-discipline when working with peo-

ple and situations.

2. Integrator synthesizer�requires working to meet

responsibilities to both self and others through all-

win practices; highly principled contributor in con-
ventional ways where possible.

3. Versatility�the ability to effectively deal with

changes.

4. Communication�the effective delivery, receipt, and

exchange of information through various for-

ms�including verbal, written, and listening practices.

5. Achievement�the performance practices character-

ized by drive, self-initiative, on-going improvement
and the attainment of expectations, desired results.

The highly important factors in order of impact were:

1. Routines�work that involves repetition and practical,

known activities.
9 953



FIGURE 3. 1st Year Resident Job Analysis: The Key Result Areas included Continuous Learning, Extraordinary Patient Care and Citizenship. The percentage
applied is the impact weighting of each Key Result area which is then subdivided into each Critical Task. The authors did not then calculate the total time spent
by week but did rank the top 5.
2. Intellectual�work that involves continuous learning,

research and “thinking” activities.

3. Flexibility�the willingness to effectively deal with

change.
4. Helping�work that is concerned with helping or

serving.

5. Problem solving�the effective gathering and evalu-

ation of information that leads to the successful
954 Journa
resolution of problems, conflict and management

of change(s).

Step 3: Structured interview creation
A bank of behavioral and attitudinal questions from

Dr O’Connor’s HDW resources were used to select a

series of questions for each factor, including follow-up

probing questions if needed for further clarity or confir-
l of Surgical Education � Volume 76/Number 4 � July/August 2019



FIGURE 4. This graphically represents the relative importance of each of the Key Result Areas by the relative size of the areas. In Figure 4A, for residents, the
most important KRA is continuous learning followed by extraordinary patient care then citizenship. In Figure 4B: for faculty extraordinary patient care was most
important followed by citizenship and then continuous learning. This was specific to this program and may not be applicable to other institutions.

FIGURE 5. Based on the Job Performance Profile five critically important
factors and five highly important factors were identified. The factors are
either motivations or capabilities.
mation. Questions were either behavioral or attitudinal

based. Each room had 2 interviewers assessing 2 or

more factors. An overall score was independently

reported for each applicant by each interviewer as well
scores specific to each factor. These questions are

designed to cause a “pause” and are not meant to be
Journal of Surgical Education � Volume 76/Number 4 � July/August 201
easy to answer. Examples of sample questions included

the following:

1. Values: If you had unlimited time and resources, how

would you spend them? How come? Why is that activ-

ity important to you?

2. Communication: What areas of communication

would people who have worked with you or know

you well say could stand improvement? Follow-up:

How do you explain the fact that you have not made

these improvements yet?
3. Achievement: We all get stressed. It’s part of our job.

When you get really stressed out is there something

you are aware of that usually causes this to occur for

you? Follow-up: If not disclosed than ask, what is

this? How do you handle that stress?

Step 4: Online assessments as corroborating
resource

The assessments evaluated work values and adaptabil-

ity (versatility/flexibility) viewed as very important for
9 955



development of higher performance. Only the top 25

ranked applicants were reviewed for practical reasons.

Based on the scores, applicants were ranked as Yes/

Needs Development/No for each factor. This was con-
firmed by Dr O’Connor blinded to all other information

about the applicant. A combined score was calculated.

Only 5 applicants of the top 25 applicants (20%) ranked

met criteria for “Yes” for all 3 factors. This is consistent

with Dr O’Connor’s findings that only a small percent-

age of employees in a given organization are high per-

formers for a group of attributes which speaks to the

need for a development plan in addition to a robust
selection process.

Step 5 and 6: Magnitude and directionality of dif-
ferences in the rank lists OI versus SI
Fifty-two applicants were interviewed. In the total

applicant pool, the mean absolute change in rank posi-

tion from one list to another was 9.8 (SD 8.9) rank posi-

tions/applicant. The range was 0-36 rank places. See

Table 1 and Figure 6. 46.2% of applicants were ranked
higher on SI versus OI. Only 9.6% had the same rank.

A subset of the top 20 applicants from the structured

process were evaluated as the top 20 applicants represent

those candidates most likely to match in this program

based on historical results for the residency program.

Figure 7 is a graphic summary of the substantial changes in

rank position of resident candidates comparing SI versus

OI for the top 20 ranked applicants from SI. The mean
absolute change in rank was 10.3 (SD 8.2).
TABLE 1. Summary Resident Selection Results: This Table Sum-
marizes the Results for All 52 Resident Candidates Interviewed
and Reports the Absolute Change in Rank Position/Applicant
Between Open, Unstructured and Structured Rank List. A Positive
Move Means That the Candidate is More Likely to Match in the
Structured Process Than the Open, Unstructured Process. Of Note
the Range Was No Change to 36 Rank Positions. The Mean
Was 9.8 Rank Positions and the Median Were 7.0 Rank Positions

Summary Statistics

Candidates (n) 52
Mean ave. absolute move 9.8
Median ave. absolute move 7
Minimum rank places moved 0
Maximum rank places moved 36
Range of moves 36
Std. deviation 8.9
% candidates ‘no move’ 9.60%
% candidates ‘move’ 90.40%
Candidates with + moves 24
% candidates + moves 46.20%
Candidates with ¡ moves 23.00%
% candidates ¡ moves 44.20%

Positive move (+) = Ranked higher in structured process relative to open pro-
cess. Negative move (¡) = Ranked lower in structured process relative
to open process.
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The most significant finding is that when the 2 top 20

rank lists were compared (SI vs OI), 16 applicants out of

the 40 (40%) were only on 1 of the 2 lists. The average

change in rank for those 16 applicants that were only on
1 list was approximately 17 rank positions.

Step 7: Qualitatively document final rank list
discussion

From the documented notes of the discussion a number

of themes emerged. The difference in the rank lists pro-

voked significant conversation. SI and OI were felt to be

evaluating different things. SI’s goal was focused and lim-

ited and application blind. This was discussed specifically
around 2 applicants that performed extremely well in SI

but were well below the average in terms of objective

achievement on the USMLE and Number of honors. There-

fore, the faculty agreed that SI was only a part of a larger

process, but SI seemed helpful to moderate bias. It was

agreed that in order for the whole process to be successful,

other steps of the selection process need to evaluate the

applicants for the objective requirements and fidelity of
the application. Clear objectives for each step�the “first

pass” selection for interview, OI, and SI�are necessary and

are not similar.

A second theme that emerged was the importance of

values. SI and the online assessment served as corrobo-

rating resources to discuss the motivations and values of

applicants. Discussion of the applicant that had a thirty-

six position change from one list to the other centered
on the applicant’s personal values. The results from the

SI and the online assessments served as a way to sort

through this discrepancy as a group.

Step 8: Qualitative assessment of faculty percep-
tion of the interview processes

Thirteen faculty involved in the interview process filled

out the pre- and postsurvey. Overall there was no signifi-

cant change in the faculty members’ overall satisfaction
with the process. Faculty were more satisfied with the

interview process�a change from moderately to very sat-

isfied. The attributes, interests, capabilities, and prior

achievements for which applicants were being evaluated

improved from somewhat disagree to somewhat agree.

When asked about their clarity of personal selection crite-

ria, faculty reported that they were slightly clearer but

most faculty on the presurvey were completely or some-
what clear. Faculty either completely agreed or somewhat

agreed that the SI added meaningful additional informa-

tion for applicant selection. Online assessments were felt

to be the least important factor in ranking applicants

although on average faculty somewhat agreed that the

online assessment added meaningful additional informa-

tion. The most significant finding was a substantial

change from somewhat disagree to completely agree as
to whether the faculty felt that applicants were given ade-

quate opportunity to show “who they are.”
l of Surgical Education � Volume 76/Number 4 � July/August 2019



FIGURE 6. Summary of Absolute Value of Changes to Rank Position of Resident Candidates: This figure reports the mean, median, range and quartiles of the
absolute change in rank position/applicant for all 52 applicants. This figure represents the data in Table 1.
DISCUSSION

This paper describes the first practical application of a

well-established methodology (Hiring & Developing Win-

ners) that defined what it means for high performance

specific to our department and in conjunction with OI

included SI with the goal of selecting residents based in

part of specific attributes. In doing so, substantial differen-

ces in rank list order between SI and OI were found. These

differences had an impact on the final rank list. Impor-
tantly, this initiative built into the selection process a struc-

tured assessment of specific factors thought to be

predictive of performance and job satisfaction and focused

the discussion on important factors such as applicant val-

ues and motivations that are inherently difficult to assess.

There is important literature exploring what personal

attributes may be associated with resident performance.

Bohm et al.21 assessed moral reasoning skills. This
included a focused interview station presenting ethical

dilemmas. In this study applicants had highly variable
Journal of Surgical Education � Volume 76/Number 4 � July/August 201
reasoning skills with no relationship to their position or
final rank or USMLE scores. In other fields moral reason-

ing which is cognitively based is not a significant predic-

tor of actual behavior of people when dealing with

moral choices (ethical and even other—social, eco-

nomic, aesthetic, legal, and political).

Schenker et al.22 and also Geissler et al.23 developed an

aggregate or composite scoring system for resident selec-

tion based on objective and subjective factors. Both incor-
porated interviews on specific factors. Schenker et al.

assigned themes to rooms that included knowledge, affec-

tive domain, ethics, research, and “fit.” The themes were

labeled on the doors. Geissler et al. evaluated for work

ethic and motivation, patient care and motor skills, career

goals and suitability, ethical behavior and professionalism,

and academic performance. Schenker et al. was able to pre-

dict the final rank list and found the scoring system practi-
cal and feasible. In the “Aggregate Interview Process,”

Geissler et al. went further and found using their aggregate

method they could identify applicants who perform well
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FIGURE 7. Summary of Significant Rank position changes Structured vs Open Unstructured for the top 20 ranked applicants from the structured process.
Range of change 0-28 rank positions.
as residents, on the Office of Intramural Training and Edu-

cation and on the American Board of Orthopedic Surgery

examinations over a 10-year period. Neither study reported

that they controlled the interview process with a struc-

tured or scripted interview process that might mitigate per-

sonal bias and create more uniformity of comparison.

The Hogan Personality Assessments has been utilized
in multiple studies. Lubelski et al.24 was the first to inves-

tigate the use of personality scores in the selection of

neurosurgical residents. The study served as a validation

study. Further study was recommended to identify what

specific personality factors would predict success in

a specific residency program.

Phillps et al.10 have done significant work in this

domain. The authors performed a prospective study of
12 ACGME orthopedic programs utilizing the Hogan

Assessment System based on the Five Factor Model. Fac-

ulty was surveyed as to what personality factors were

thought to be most important. Residents were assessed

for personality factors and compared to the faculty’s

rank of each resident’s performance. They found that

there were significant differences between the personal-

ity factors that the faculty valued and thought important
and those found to be present and important in the high

performing residents. They also found that personality

factors were useful in predicting performance among
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residents. Agreeableness defined as a person’s tendency

toward cooperation, interpersonal sensitivity, and posi-

tive temperament was most strongly and frequently

found to be a predictor of performance across domains.

Phillips et al.10 perhaps most significantly, noted that

the process created a sense of self-awareness which sup-

ported and can guide development of residents. This was
certainly true in the process described in our study. The

process allowed for a structure that was used to discuss

in a methodological way the values, motivations, inter-

ests, and capabilities of applicants but also indirectly the

faculty involved. In discussing the 2 rank lists in this

study, the conversation was indeed primarily about

achievement and values. Using a pre- and postsurvey of

faculty, the faculty had a clearer understanding of the cri-
teria by which we were evaluating the applicants. Impor-

tantly they also felt that applicants were given a better

opportunity to show who they are. In the same way, Phil-

lips et al.10 remarked that the process became part of the

current resident and faculty’s definition of who we are as

a department and who we aspire to be for both residents

and faculty. In other words, that these factors are impor-

tant. If this process, in the end, provides nothing else, it is
the opinion of the authors that doing just that is of value.

The take-home message from these studies and

prior work is that the affective domain or factors such
l of Surgical Education � Volume 76/Number 4 � July/August 2019



as agreeableness defined by Hogan Assessments10 or

in this study, factors such as self-management defined

by O’Connor are likely important in predicting and

developing performance in residents and faculty. This
study is unique in that it is the first study designed

from the “ground up.” This study started by defining

what high performance looks like specific to the

department�matched to the department’s goals, cul-

ture and organizational values. A specific and struc-

tured job description was defined based on what

is most important, why it is important and how it is

going to be accomplished. Once defined this was
mapped to 36 factors that included nontransferable

capabilities, values, motivations, and work interests.

Ten were found to be critically important (14%) or

highly important (14%). These ten factors were then

assessed through a scripted structured interview pro-

cess and candidates were scored based on the pres-

ence and strength of the attributes. It is important to

understand that the job analysis, important attributes,
scripted interview questions are not necessarily trans-

ferable to another department. It would be necessary

and an important process for another department to

start at the beginning and move through a job analysis

in order to match the existing or future vision of the

culture and expectations of the department. The pro-
cess is transferable and has value in itself. If
done well it creates unity of purpose and clear objec-
tives for both selection and development of residents

and for that matter faculty. To be clear, in this work

the authors made a choice as a first step to not retro-

spectively look at current residents/faculty in order

to build a model of factors or attributes associated

with high performance in the current environment. It

is the authors’ belief that there is a transition in

healthcare from one of individual actions to one of
both greater individual and group accountabilities.

For example, with changes in payment models,

increasing sophistication and specialization of treat-

ment, the care of patients is moving to team based

care across a continuum of care. This type of care

demands attributes that the authors felt may be differ-

ent than in the past. This process focuses on looking

forward to hiring and developing resident and faculty
that can be successful in the new and quickly chang-

ing environment.

Importantly, SI has clearly been discussed and utilized

specifically to mitigate personal biases.25 With this in mind,

the authors believe that in starting from the “ground up,”

the process is more likely to select a group of high perform-

ing residents irrespective of what the “classic appearance”

of an orthopedic surgeon is by mitigating the biases inherent
in any selection process. AHarvard Business Review article

on bias recommended abandonment of panel or group
Journal of Surgical Education � Volume 76/Number 4 � July/August 201
interviews and submitting assessments on consistent met-

rics from each interviewer prior to any group discussion.25

These efforts as well as building the attributes prospectively

seems particularly important in orthopedics where a prior
model of personality attributes was developed in an ortho-

pedic resident sample that was>90% male.10

There are limitations of this work. O’Connor and col-

leagues have validated these techniques and surveys

over more than 30 years. They have evaluated the reli-

ability and validity and this data is certainly available in

their books and certification materials.15-18 However,

this methodology is a limited version of what would be
recommended by Dr O’Connor and colleagues. For

important positions, significantly more time would be

spent for evaluation of candidates by trained and certi-

fied interviewers. It will be important to understand

moving forward whether a more limited approach pro-

vides similar results in the selection of residents. The

most important limitation in this study is that it provides

no current correlation to resident performance in this
model. However, there is a long line of evidence from

industries outside and within health care, but not resi-

dency, that the correlation exists using Dr O’Connor’s

methodology.10,14,17 More importantly, the development

of the residents once they start is pivotal to the process.

This is a small number of applicants and only one cycle

of applications. The assessment did not include personal

work styles.26 Personal work styles were felt by the
authors to be a development issue to be managed and

not to be selected for as an independent attribute. This

interview process included only 15-minute interview.

Clearly the more structured and targeted interaction a

selector has with the applicant the better. However, the

selection process has significant opportunity costs to

any practice. These costs can range into the hundreds of

thousands of dollars depending on the duration and the
number of the faculty involved. There are practical

issues of spending this much time away from the core

processes of clinical care. In short, this paper is describ-

ing our department’s first attempt to apply this method-

ology. Included in this prospective initiative over the

coming application cycles is to answer many unan-

swered questions about the application and utility.

There remain questions around inter-rater reliability,
online versus SI reliability, the objective of each stage in

the selection process, whether or not applicants can

“learn” and “game” the process as well as others that

were not answered in this methodological paper.

This study grew organically out of one of the authors con-

versations with Dr O’Connor and Quinn Management Serv-

ices. The questions were whether or not we could improve

the quality and efficiency of the selection and development
process for applicants and the faculty. From the start, the

goal was to disseminate the process if it was both practical
9 959



and cost-effective. Although there is no direct monetary rela-

tionship between our institution or staff and Dr. O’Connor

and Quinn Management Services, it should be noted that all

materials, intellectual property and consulting were pro-
vided at no cost to the institution for this 1 year. Moving for-

ward the goal is to repeat the selection process with small

changes and start the development process.

What was learned is that SI is part of the larger selec-

tion process. It can be practically applied. The benefit

of the SI is that it is application blind and designed to

assess the presence and strength of specific factors. In

order for this to be the case, each applicant should have
already met the other pre-requisite criteria set out by the

selection process�examples might include: USMLE

scores, Number of honors, class rank, letters of recom-

mendation and be acceptable from an achievement

standpoint for the residency. These steps allow for SI to

mitigate some of the effects of personal bias which have

been shown to be present in an interview.13
CONCLUSIONS

Using a well-established methodology that defined high

performance specific to our department and equipped

with an understanding of what attributes are important,

we implemented a process to rank applicants with those

factors in mind. In doing so, substantial differences in

rank list order were found. These differences had an

impact on the final rank list. Importantly, this initiative
built into the selection process a structured assessment

of specific factors thoughts to be predictive of perfor-

mance and job satisfaction and focused the discussion

on important factors such as applicant values and moti-

vations that are inherently difficult to assess.
ACKNOWLEDGMENTS

We thank Dr Michael O’Connor of Life Associates,
LLC and Leigh Quinn of Quinn Management Services,

Inc. for their time and vast expertise in the applica-

tion of the methodology described in this manu-

script. We thank Kevin Neathawk and Robin

Hemmingway for their expertise and data manage-

ment. We thank Penny Atherton, Residency Coordi-

nator for organizing and planning the interview days

for this quality improvement initiative.
REFERENCES

1. Raman T, Alrabaa RG, Sood A, Maloof P, Benevenia

J, Berberian W. Does residency selection criteria
960 Journa
predict performance in orthopaedic surgery resi-

dency. Clin Orthop Relat Res. 2016;474:908–914.

https://doi.org/10.1007/s11999-015-4317-7.

2. Black KP, Abzug JM, Chinchilli VM. Orthopaedic in-

training examination scores: a correlation with USMLE

results. J Bone Joint Surg Am. 2006;88:671–676.

https://doi.org/10.2106/JBJS.C.01184.

3. Egol KA, Collins J, Zuckerman JD. Success in ortho-

paedic training: resident selection and predictors of

quality performance. J Am Acad Orthop Surg.

2011;19:72–80.

4. Zuckerman SL, Kelly PD, Dewan MC, et al. Predict-

ing resident performance from preresidency factors:

a systematic review and applicability to neurosurgi-
cal training. World Neurosurg. 2018;110:475–484.

https://doi.org/10.1016/j.wneu.2017.11.078. e10.

5. Porter SE, Graves M. Resident selection beyond the

United States medical licensing examination. J Am
Acad Orthop Surg. 2017;25:411–415. https://doi.

org/10.5435/JAAOS-D-17-00242.

6. Bernstein AD, Jazrawi LM, Elbeshbeshy B, Valle Della
CJ, Zuckerman JD. Orthopaedic resident-selection cri-

teria. J Bone Joint Surg Am. 2002;84-A:2090–2096.

7. Clark R, Evans EB, Ivey FM, Calhoun JH, Hokanson

JA. Characteristics of successful and unsuccessful
applicants to orthopedic residency training pro-

grams. Clin Orthop Relat Res. 1989: 257–264.

8. Porter SE, Razi AE, Ramsey TB. Novel strategies to
improve resident selection by improving cultural fit:

AOA critical issues. J Bone Joint Surg Am. 2017;99:

e120. https://doi.org/10.2106/JBJS.17.00225.

9. Morgeson FP. PsycNET. J Appl Psychol. 1997: 627–655.

10. Phillips D, Egol KA, Maculatis MC, et al. Personality

factors associated with resident performance:

results from 12 Accreditation Council for Graduate
Medical Education Accredited Orthopaedic Surgery

Programs. J Surg Educ. 2017;75:122–131. https://

doi.org/10.1016/j.jsurg.2017.06.023.

11. Harrell E, ed. The New Science of Team Chemistry;
2017. Harvard Business Review.

12. Blanchard KH, O’Connor M, Ballard J. Managing by

Values. Berrett-Koehler Publishers; 2003.

13. Quintero AJ, Segal LS, King TS, Black KP. The per-

sonal interview: assessing the potential for personal-

ity similarity to bias the selection of orthopaedic

residents. Acad Med. 2009;84:1364–1372. https://
doi.org/10.1097/ACM.0b013e3181b6a9af.
l of Surgical Education � Volume 76/Number 4 � July/August 2019

https://doi.org/10.1007/s11999-015-4317-7
https://doi.org/10.2106/JBJS.C.01184
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0003
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0003
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0003
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0003
https://doi.org/10.1016/j.wneu.2017.11.078
https://doi.org/10.5435/JAAOS-D-17-00242
https://doi.org/10.5435/JAAOS-D-17-00242
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0006
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0006
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0006
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0007
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0007
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0007
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0007
https://doi.org/10.2106/JBJS.17.00225
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0009
https://doi.org/10.1016/j.jsurg.2017.06.023
https://doi.org/10.1016/j.jsurg.2017.06.023
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0011
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0011
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0012
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0012
https://doi.org/10.1097/ACM.0b013e3181b6a9af
https://doi.org/10.1097/ACM.0b013e3181b6a9af


14. O’Connor M, D. Spader. How to Hire & Develop

Winners�. Life Associates, LLC and Spader Business

Management; 2007.

15. Bonar T. GPS for Success. 1st ed. Insight Publishing;
2010.

16. Blanchard K, Edeburn C, Zigarmi D, O’Connor M.

The Leader Within. Prentice Hall; 2004.

17. Alessandra T, O’Connor MJ. The Platinum Rule.

Grand Central Publishing; 2008.

18. O’Connor M. Life Associates Certification Manual
Phase I (2005) Phase II (2006). 2005.

19. O’Connor M. O’Connor Associates. Available at:

www.ocresults.com

20. Williams JF, Watson SL, Baker DK, et al. Psychomo-

tor testing for orthopedic residency applicants: a

pilot study. J Surg Educ. 2017;74:820–827. https://

doi.org/10.1016/j.jsurg.2017.02.004.

21. Bohm KC, Van Heest T, Gioe TJ, Agel J, Johnson TC,

Van Heest A. Assessment of moral reasoning skills

in the orthopaedic surgery resident applicant. J

Bone Joint Surg Am. 2014;96. https://doi.org/

10.2106/JBJS.M.00706. e151.
Journal of Surgical Education � Volume 76/Number 4 � July/August 201
22. Schenker ML, Baldwin KD, Israelite CL, Levin LS,

Mehta S, Ahn J. Selecting the best and brightest: a

structured approach to orthopedic resident selec-

tion. J Surg Educ. 2016;73:879–885. https://doi.
org/10.1016/j.jsurg.2016.04.004.

23. Geissler J, VanHeest A, Tatman P, Gioe T. Aggregate

interview method of ranking orthopedic applicants
predicts future performance. Orthopedics. 2013;36:

e966–e970. https://doi.org/10.3928/01477447-201

30624-30.

24. Lubelski D, Healy AT, Friedman A, Ferraris D, Benzel
EC, Schlenk R. Correlation of personality assessments

with standard selection criteria for neurosurgical resi-

dency applicants. J Neurosurg. 2016;125:986–994.

https://doi.org/10.3171/2015.7.JNS15880.

25. Bohnet I. How to take the bias out of interviews.

Harvard Business Rev. Article published on HBR.

org on April 18, 2016.

26. Alessandra T, O’Connor MJ, Van Dyke J. People

Smart in Business. Alessandra & Associates;

2006.
SUPPLEMENTARY INFORMATION

Supplementary material associated with this article can
be found in the online version at doi:10.1016/j.

jsurg.2019.02.004.
9 961

http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0014
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0014
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0014
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0014
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0015
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0015
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0016
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0016
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0017
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0017
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0018
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0018
http://www.ocresults.com
https://doi.org/10.1016/j.jsurg.2017.02.004
https://doi.org/10.1016/j.jsurg.2017.02.004
https://doi.org/10.2106/JBJS.M.00706
https://doi.org/10.2106/JBJS.M.00706
https://doi.org/10.1016/j.jsurg.2016.04.004
https://doi.org/10.1016/j.jsurg.2016.04.004
https://doi.org/10.3928/01477447-201<?A3B2 re 3j?>30624-30
https://doi.org/10.3928/01477447-201<?A3B2 re 3j?>30624-30
https://doi.org/10.3171/2015.7.JNS15880
http://HBR.org
http://HBR.org
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0025
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0025
http://refhub.elsevier.com/S1931-7204(18)30814-6/sbref0025
https://doi.org/10.1016/j.jsurg.2019.02.004
https://doi.org/10.1016/j.jsurg.2019.02.004

	Selecting Residents for Predetermined Factors Identified and Thought to be Important for Work Performance and Satisfaction: A Methodology
	INTRODUCTION
	MATERIAL AND METHODS
	Background For Methods

	RESULTS
	DISCUSSION
	CONCLUSIONS
	ACKNOWLEDGMENTS
	REFERENCES
	SUPPLEMENTARY INFORMATION


