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ABSTRACT

Background The clinical learning environment (CLE) is frequently assessed using perceptions surveys, such as the AAMC

Graduation Questionnaire and ACGME Resident/Fellow Survey. However, these survey responses often capture subjective factors

not directly related to the trainee’s CLE experiences.

Objective The authors aimed to assess these subjective factors as ‘‘calibration bias’’ and show how it varies by health professions

education discipline, and co-varies by program, patient-mix, and trainee factors.

Methods We measured calibration bias using 2011–2017 US Department of Veterans Affairs (VA) Learners’ Perceptions Survey

data to compare medical students and physician residents and fellows (n¼ 32 830) with nursing (n ¼ 29 758) and allied and

associated health (n ¼ 27 092) trainees.

Results Compared to their physician counterparts, nursing trainees (OR 1.31, 95% CI 1.22–1.40) and allied/associated health

trainees (1.18, 1.12–1.24) tended to overrate their CLE experiences. Across disciplines, respondents tended to overrate CLEs when

reporting 1 higher level (of 5) of psychological safety (3.62, 3.52–3.73), 1 SD more time in the CLE (1.05, 1.04–1.07), female gender

(1.13, 1.10–1.16), 1 of 7 lower academic level (0.95, 1.04–1.07), and having seen the lowest tercile of patients for their respective

discipline who lacked social support (1.16, 1.12–1.21) and had low income (1.05, 1.01–1.09), co-occurring addictions (1.06, 1.02–

1.10), and mental illness (1.06, 1.02–1.10).

Conclusions Accounting for calibration bias when using perception survey scores is important to better understand physician

trainees and the complex clinical learning environments in which they train.

Introduction

A critical component of medical education is the

clinical learning environment (CLE) where trainees

engage in supervised patient care to acquire compe-

tencies necessary to enter independent practice.1 To

evaluate CLEs for program accreditation, faculty

evaluations, and program rankings, education leaders

turn to perceptions surveys,2 such as the AAMC

Medical School Graduation Questionnaire3 and the

Accreditation Council for Graduate Medical Educa-

tion (ACGME) Resident/Fellow Survey.4 These surveys

ask respondents to rate items on 5-point scales

(satisfaction, agreement, excellence), with item re-

sponses grouped into domains reflecting CLE con-

structs such as supervision, interaction with faculty,

clinical experience, scut work, research opportunities,

working environment, personal experiences, and pro-

fessionalism.2,5,6 While perception surveys can reflect

CLE qualities, critics charge that responses may also

vary with how questions are framed,7 surveys are

designed,8 and response options are quantified.9

Importantly, respondents’ subjective characteristics,10

including personality traits, perceptions of personal

support, peer morale, and autonomy,11–13 and how

respondents retrieve information, make judgments,

and interpret survey questions,14–16 have also been

shown to impact perception survey responses.

In this study, we propose a theoretical framework

that defines calibration bias as the difference between

a trainee’s self-reported rating from that of an actual

rating had the trainee responded with the subjective

characteristics of the average trainee respondent. If

calibration bias were controlled, trainees would rate

the same experience in exactly the same way. Well-

validated data from the Department of Veterans

Affairs (VA) national CLE surveys10 are used to

approximate calibration bias and assess if: (1) such

biases exist with well-validated survey data, and if so,

(2) does calibration bias vary by discipline and (3) by

trainee and CLE factors.

Conceptual Model

Derived from the 9-criteria evaluation framework,10

FIGURE 1 shows calibration bias as a mediator between

the CLE as the object to be assessed, and domain

scores used to assess the CLE. The bias is a result of

subjective17–19 factors that impact how a respondent’s

experiences are perceived, and threshold9,20 factorsDOI: http://dx.doi.org/10.4300/JGME-D-20-00237.1
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that impact how respondents value the 5-point

response options they must select to rate those

perceptions. These biases can lead respondents to

over- or under-rate experiences compared to an

‘‘average’’ rater who, by definition, has no calibration

bias. Based on our framework, possible remedies

include changes in survey design, administration,

scoring, and analyses.

Calibration bias is not directly observable. To test

for its presence in validated data, we created a

calibration index where respondents rate their satis-

faction with selected CLE facility-level ‘‘calibrating

items,’’ such as parking, facility location, and

electronic health record (EHR), where experiences

are not likely to vary among trainees reporting on the

same facility and academic year. The index equals the

respondent’s calibrating item score minus the average

of all such scores from respondents to the given

facility and academic year. If calibrating item

experiences are invariant, then from FIGURE 1 any

variation in index scores must be the result of

mediating subjective and threshold factors. A second

test does not depend on strict invariant item

experiences. As shown in FIGURE 1, associations

between the index score and trainee, patient, pro-

gram, and other facility-level factors that are not

expected to impact a trainee’s calibrating item

experiences, can only be observed if the respondent

answered the survey in the presence of calibration

biases and such biases are influenced by such factors.

Methods
Data Setting and Sample

Data came from the Department of Veterans Affairs’

(VA) Learners’ Perceptions Survey (LPS) for physician,

nursing, and allied and associated health trainees,21

collected from July 1, 2010, through August 30, 2017.

Validated elsewhere,10 LPS is an anonymous, volun-

tary, Office of Management and Budget approved,

web-based perceptions survey administered annually

to trainees who rotate through a VA medical center as

part of a required curriculum for an accredited health

professions education program. LPS respondents were

solicited through advertising, capturing only 11% of

all VA trainees. However, LPS findings have been well-

published,10 with physician resident respondents

shown to be comparable by specialty, academic level,

international status, and gender with US physician

residents in ACGME-accredited non-pediatric and

non-OB-GYN programs.22

Calibration Bias

Calibration bias is estimated by a proxy index based

on how respondents rated their satisfaction with 3

calibrating items on a 5-point scale. Calibrating items

are parking, location convenience, and EHRs. Item

responses are scored as 1 for ‘‘very dissatisfied,’’ 2

‘‘somewhat dissatisfied,’’ 3 ‘‘neutral,’’ 4 ‘‘somewhat

dissatisfied,’’ and 5 ‘‘very satisfied.’’ The index, Cindex,

is computed by taking the average of the 3 calibrating

item scores and subtracting the mean of such averages

computed for all survey respondents at the given

facility.22,23 Cindex is also computed in standard

deviates (Cz ¼ Cindex�l
r ) and binary (Cbinary ¼ 1 if C z

. 0, and¼0 if Cz � 0). Positive Cindex values indicate

trainees whose subjective factors put them at risk of

overrating their experiences compared to that of an

average respondent, while negative values indicate

trainees at risk of underrating their experiences.

The psychometric properties of Cindex have been

estimated for VA trainees before.10 Calibration index

values were found to have a mean (�0.06), range

(�3.60 to 2.00), SD (0.84), facility-level clustering

ICC (0.05), and test-retest reliability (ICC¼0.86). We

also reported modest scalability (H ¼ 0.38) and

consistency (Cronbach’s alpha ¼ 0.59) among the 3

calibrating items. This is not surprising, as parking

and location fall under working environment, and

EHR falls under clinical environment. Calibration

bias is expected to reflect the subjective properties of

trainees, so combining different items together is

tantamount to measuring illness severity by counting

comorbidities, even though such diseases are clinically

distinct and unrelated.24

Covariates

Trainee and CLE covariates were computed from LPS

survey responses, previously shown to have high

consistency (Cronbach’s alpha) and test-retest reli-

ability.10 Trainee covariates included professional

What was known and gap
While subjective factors are believed to influence how
residents and fellows rate their clinical learning environ-
ments, how to calibrate for these influences when using such
ratings to rank programs by their performance is not well
understood.

What is new
We measure calibration bias and show how biases vary by
discipline, the trainee’s program and facility factors, and the
mix of patients that trainees see.

Limitations
Study data were limited to the Department of Veterans
Affairs medical centers and to a limited set of predictor
factors.

Bottom line
Educators must integrate calibration bias metrics into their
perceptions surveys results in order to better understand
their residents and fellows and the complex clinical learning
environments in which they train.
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discipline across 26 professions, academic level in

years since high school, and gender. CLE covariates

included the percent of time the trainee spent in VA,

psychological safety25 computed based on a 5-point

agreement to: ‘‘Members of the clinical team of which

I was a part are able to bring up problems and tough

issues’’; a 5-point VA facility service complexity

score26; and mix of patients seen ranked into terciles

by discipline, for patients ‘‘age 65 and over,’’ with

‘‘chronic mental illness,’’ ‘‘chronic medical illness,’’

‘‘multiple illnesses,’’ ‘‘substance dependence,’’ and

‘‘low income,’’ and those who ‘‘lacked social sup-

port.’’

Analyses

Independent associations regressing calibration index

on trainee and program factors were estimated using

SPSS generalized linear models with an identity link

function and Gaussian distribution for Cindex and Cz,

FIGURE 1
Role of Calibration Bias on Relationship Between Clinical Learning Environment and Trainee Perceptions Survey Scores
a Facility-level calibrating items for this example include parking, convenience of the facility location, and electronic health record. Respondent

satisfaction with these calibrating items are scored as the calibration index.

FIGURE 2
Percent Trainees Reporting Positive Calibration Index Valuesa and Psychologically Safeb Clinical Learning Environment
by Professional Discipline
a Percent of respondents with Cz . 0 (above sample mean).
b Percent of respondents who ‘‘strongly agreed’’ that their VA clinical learning environment was psychologically safe.
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and a logit link function and binomial distribution for

Cbinary.

Results

TABLE 1 describes sample means, SDs, and frequencies

of all study variables. Cindex ranged from �3.563 to

1.628 with an SD of 0.7966 index values, consistent

with theory that calibration biases exist and vary by

trainee.

TABLE 2 shows how calibration, computed as the

percent of respondents with positive index values (Cz

. 0), varied by discipline (P , .001), ranging from

43.0% (psychology) to 66.9% (physical therapy).

TABLE 3 shows allied and associated health trainees

and nursing trainees were 17.8% and 30.5%,

respectively, more likely to overreport favorable

ratings (Cbinary ¼ 1) and had higher average index

scores by 0.085 and 0.142 standard deviates, com-

pared to their physician counterparts. These findings

are consistent with our hypothesis that calibration

biases vary by academic discipline.

TABLE 2 shows psychological safety, computed as

the percent of trainees who strongly agreed that their

CLE was psychological safe, was associated with

calibration, on a discipline by discipline basis (except

chiropractic). As with calibration, psychological

safety also varied by discipline (P , .001). FIGURE 2

shows disciplines with a higher percentage of trainees

who had a positive calibration index value also had a

higher percentage of trainees who strongly agreed

their CLE was psychologically safe (r ¼ 0.786, P ,

.001). TABLE 2 also reveals that the associations

between calibration and psychological safety varied

by discipline (P , .001). Across disciplines, the size of

the association between calibration and psychological

safety was negatively correlated with the percent of a

discipline’s trainees who strongly agreed their CLE

was psychologically safe (r ¼�0.564, P¼ .003).

TABLE 3 describes the independent association

across all study variables between trainee and CLE

factors and calibration based on how bias was

scored. Psychological safety had overwhelmingly

the largest association: one level increase in psycho-

logical safety 5-point scale was associated with an

average increase in calibration (Cz) of 0.476

standard deviates. Calibration was also positively

associated with lower academic level, female gender,

percent of time the trainee was in VA, more complex

facilities, and fewer patients the respondent sees than

expected for the respondent’s discipline with chronic

mental illness, chronic medical illness, alcohol/

substance dependence, low income, and lack social/

family support.

TABLE 1
Sample Demographics

Item No.a Percenta

Sample 89 711 100.0%

Calendar year

2011 11 558 12.9%

2012 12 718 14.2%

2013 13 121 14.6%

2014 13 465 15.0%

2015 13 327 14.9%

2016 11 863 13.2%

2017 13 659 15.2%

Trainee characteristics

Trainee professional discipline

Resident physicians 32 830 36.6%

Nursing 29 758 33.2%

Allied and associated health 27 092 30.2%

Academic level

Pre-baccalaureate 17 775 19.8%

Baccalaureate 14 488 16.1%

Masters 9111 10.2%

Doctoral-1 8521 9.5%

Doctoral-2 12 943 14.4%

PostDoctoral-1 19 040 21.2%

PostDoctoral-2 7796 8.7%

Gender (female) 58 266 64.9%

CLE: Program

Percent time in VA mean 58.8% SD 39.4

Psychologically safea

Strongly agree 48 280 53.8%

Agree 31 933 35.6%

Neither agree nor disagree 6839 7.6%

Disagree 1819 2.0%

Strongly disagree 840 0.9%

CLE: Facility

Facility complexity

Most complex 37 244 41.5%

Very complex 18 866 21.0%

Complex 17 270 19.3%

Medium complexity 10 173 11.3%

Least complex 6158 6.9%

CLE: Patients

Mix of patients seen mean SD

Age 65 and over 67.3% 28.0%

Chronic mental illness 45.5% 30.8%

Chronic medical illness 73.0% 25.2%

Multiple conditions 74.4% 24.1%

Substance abuse/dependency 44.2% 27.1%

Low socioeconomic 48.6% 25.5%

Lack social support 39.7% 25.1%

Calibration Index (CIndex) �0.0161 0.7955
a Continuous data subsets report mean and SD. For example, our sample

spent a mean 58.8% of their time at VA training sites; the percentage of

patients aged 65 and over seen by the respondent was, on average, 67.3%.

730 Journal of Graduate Medical Education, December 2020

ORIGINAL RESEARCH

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-10-27 via free access



Discussion

Our findings highlight the importance of accounting

for calibration bias when interpreting CLE percep-

tions surveys scores. Calibration bias is viewed as

subjective and threshold factors mediating between a

trainee’s CLE experience and their satisfaction rating

of that CLE. We measured bias severity using an

index scored that averages how trainees rated the 3

calibrating items, mean-centered by facility and

academic year. We observed these index values varied

by trainee and discipline, suggesting calibration biases

exist, but only to the extent trainee experiences were

invariant by facility and academic year. On explor-

atory analyses, we found patient, program, and

trainee factors that were not expected to impact

trainee experiences with parking, location, and EHR

were consistently associated with index values,

suggesting the presence of calibration biases.

Our findings are consistent with studies that have

shown adjusting for Cindex, under different names,

has led to significant changes in reported results

when assessing primary care continuity clinics,27

TABLE 2
Percent Trainees with a Positive Calibration Index Score and a High Psychological Safety Rating, and Their Associations,
by Discipline

Sample Total
Cz . 0a High PS Ratingb Cz - PS Associationc

n (%) n (%) b 95% CI Wald v2 P

Total 89 680 50 478 (56.3) 48 266 (53.8) 0.49 0.48, 0.50 10 810.0 , .001

Psychology 2854 1231 (43.1) 1370 (48.0) 0.27 0.22, 0.32 141.1 , .001

Chaplaincy 375 167 (44.5) 210 (56.0) 0.33 0.22, 0.43 34.4 , .001

Internal medicine 8435 3827 (45.4) 3771 (44.7) 0.59 0.55, 0.62 1282.0 , .001

Surgery 3845 1771 (46.1) 1807 (47.0) 0.64 0.59, 0.68 813.7 , .001

Other medicine 3098 1438 (46.4) 1571 (50.7) 0.50 0.44, 0.55 350.1 , .001

Psychiatry 2242 1107 (49.4) 1038 (46.3) 0.48 0.43, 0.53 333.3 , .001

Hospital-based medicine 2899 1454 (50.2) 1319 (45.5) 0.59 0.54, 0.64 536.9 , .001

Medical student 9436 4794 (50.8) 5069 (53.7) 0.52 0.50, 0.55 1327.6 , .001

Dental auxiliary 500 255 (51.0) 252 (50.4) 0.50 0.39, 0.61 82.9 , .001

Internal medicine

subspecialty

2875 1540 (53.6) 1478 (51.4) 0.65 0.60, 0.69 709.5 , .001

Podiatry 790 428 (54.2) 407 (51.5) 0.50 0.42, 0.58 150.0 , .001

Dietetics 932 507 (54.4) 515 (55.3) 0.40 0.31, 0.49 73.4 , .001

Dentist 717 396 (55.2) 338 (47.1) 0.35 0.27, 0.43 78.7 , .001

Physician assistant 1003 556 (55.4) 577 (57.5) 0.48 0.39, 0.57 103.5 , .001

Social work 2928 1684 (57.5) 1941 (66.3) 0.37 0.31, 0.42 180.4 , .001

Optometry 1766 1034 (58.6) 938 (53.1) 0.42 0.36, 0.48 203.1 , .001

Nursing 29 758 18 415 (61.9) 15 855 (53.3) 0.46 0.44, 0.47 3432.7 , .001

Technical 1429 901 (63.1) 845 (59.1) 0.41 0.34, 0.47 134.4 , .001

Other associated health 2151 1360 (63.2) 1323 (61.5) 0.43 0.36, 0.49 188.8 , .001

Audiology 617 391 (63.4) 378 (61.3) 0.37 0.27, 0.46 53.9 , .001

Chiropractic 151 96 (63.6) 108 (71.5) 0.32 -0.02, 0.67 3.4 .066

Rehab occupational therapy 856 548 (64.0) 509 (59.5) 0.33 0.22, 0.43 36.7 , .001

Rehab other 406 262 (64.5) 242 (59.6) 0.42 0.29, 0.60 37.6 , .001

Speech pathology 535 349 (65.2) 366 (68.4) 0.29 0.19, 0.39 30.2 , .001

Pharmacy 7487 4900 (65.4) 5001 (66.8) 0.46 0.42, 0.50 534.5 , .001

Rehab physical therapy 1595 1067 (66.9) 1038 (65.1) 0.36 0.29, 0.43 93.5 , .001

Between sample v2(25) ¼ 1505.4

P , .001

v2(25) ¼ 1983.6

P , .001

v2(25) ¼ 359.1

P , .001
a Calibration Index scores [C index] are computed so higher scores indicate respondents who are more likely to give favorable clinical learning

environment (CLE) domain ratings. Reported is the percent of respondents within a given discipline who over-reported favorable ratings, or Cz . 0.
b Psychological safety on the 5-point ordinal scale, where higher values indicate more psychological safety. Percentage reported is the percent of

respondents who ‘‘strongly agreed’’ that their VA CLE was psychological safe.
c Cz and PS associations ‘b’ were computed as the average change in calibration bias standard deviates Cz per one level increase in the 5-point

psychological safety scale.
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TABLE 3
Independent Associations Between Trainee and CLE Factors and Calibration Index, by How Calibration Is Scoreda

Item
z-score Czb Cbinary

c

SD 95% CI Wald v2 P OR 95% CI Wald v2 P

Trainee factors

Trainee discipline

Allied and associated health 0.085 0.065, 0.106 64.8 , .001 1.178 1.122, 1.236 43.3 , .001

Nursing 0.142 0.111, 0.173 82.5 , .001 1.305 1.215, 1.404 52.5 , .001

Physicians (referent) 0.000 1.000

Academic leveld -0.025 -0.031, -0.019 65.0 , .001 0.948 0.934, 0.962 54.0 , .001

Gender (female) 0.051 0.038, 0.065 52.6 , .001 1.126 1.091, 1.157 52.2 , .001

CLE factors

Program

Percent of time in VAe 0.029 0.023, 0.035 80.8 , .001 1.049 1.035, 1.065 44.9 , .001

Psychological safetyf 0.476 0.467, 0.485 10 271.4 , .001 3.623 3.521, 3.731 7910.8 , .001

Facility

Facility complexity

Least complex -0.065 -0.087, -0.042 31.9 , .001 0.999 0.942, 1.059 0.0 .96

Medium complexity -0.059 -0.079, -0.040 34.8 , .001 0.921 0.878, 0.965 11.8 .001

Complex -0.003 -0.019, 0.014 0.1 .76 1.002 0.937, 1.042 0.0 .90

Very complex 0.000 -0.017, 0.016 0.0 .99 1.005 0.967, 1.044 0.1 .81

Most complex (referent) 0.000 1.000

Patients

Mix of patients seeng

65 or older

Highest tercile -0.014 -0.029, 0.000 3.6 .06 0.973 0.939, 1.007 2.5 .12

Lowest tercile -0.015 -0.033, 0.002 3.0 .08 0.954 0.916, 0.995 4.9 .027

Chronic mental illness

Highest tercile 0.008 -0.009, 0.024 0.9 .35 1.004 0.966, 1.043 0.0 .83

Lowest tercile 0.024 0.008, 0.041 8.6 .003 1.056 1.016, 1.096 7.7 .006

Chronic medical illness

Highest tercile 0.025 0.009, 0.042 9.2 .002 1.078 1.037, 1.121 14.3 , .001

Lowest tercile 0.032 0.012, 0.051 10.3 .001 1.063 1.015, 1.112 6.7 .010

Multiple medical illness

Highest tercile -0.054 -0.069, -0.038 45.9 , .001 0.892 0.860, 0.925 37.1 , .001

Lowest tercile -0.003 -0.021, 0.016 0.1 .75 0.976 0.934, 1.019 1.2 .28

Alcohol/substance dependency

Highest tercile -0.012 -0.029, 0.005 2.0 .16 0.999 0.951, 1.029 0.3 .59

Lowest tercile 0.026 0.009, 0.043 9.3 .002 1.057 1.015, 1.100 7.3 .007

Low income/socioeconomic

Highest tercile -0.005 -0.021, 0.012 0.3 .59 0.999 0.962, 1.038 0.0 .96

Lowest tercile 0.020 0.004, 0.037 5.8 .016 1.046 1.005, 1.088 5.0 .026

Lack social/family support

Highest tercile -0.033 -0.050, -0.016 14.6 , .001 0.940 0.903, 0.977 9.8 .002

Lowest tercile 0.070 0.054, 0.086 75.7 , .001 1.161 1.119, 1.206 59.1 , .001
a Each association is adjusted for the linear effects of all other predictor variables. Associations are measured either as a change in C-zscore in standard

deviates per unit change in the independent variable, or an odds ratio as the odds of reporting above the mean calibration index value (Cbinary) for a

given level in the independent variable divided by the odds for a lower level in the independent variable, and averaged over all levels.
b Computed as z-scores (standard deviates), with mean¼ -0.016 and SD ¼ 0.796, with higher index values indicating higher favorable ratings.
c Scored as a binary variable equal to 1 if C-zscore . 0, and 0 if C-zscore � 0.
d Measured on 7-point scale correlated with years of education following high school.
e Measured in standard variates.
f Computed as the change in Calibration Index scored in standard variates per 1 level increase in psychological safety. When Calibration Index is scored

as binary score, psychological safety is measured as a binary design variable that equals 1 if psychological safety ¼ 5 (strongly agree) and equals 0

otherwise. Association measured as an odds ratio that respondent is above the mean Calibration Index score when responding ‘‘strongly agree’’ to

psychological safety versus when responding less than strongly agree to psychological safety.
g The proportion of patients the respondent reported seeing during their VA experience is classified into terciles by respondent’s discipline. Measured

associations are based on the middle tercile as the referent group.
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psychological safety,23 trainee preferences for edu-

cation program elements,22 and interprofessional

team care.28 Of note, calibration bias was accounted

for by including the index as a covariate to explain a

CLE domain score of interest.

The finding of a strong association between

psychological safety and calibration bias is also

consistent with the role psychological safety has been

seen to play in the workplace29–31 and in health

professions education,32,33 together with its connec-

tion to CLE satisfaction,23 work-related communica-

tion,34 team tenure,35,36 perceived care,37 self-

awareness, burnout, civility,38 and mental health.39

Our findings suggest trainees who believe their CLE is

psychologically unsafe will tend to underrate their

CLE experiences below what a rater unaffected by

psychological safety would otherwise have rated

those same experiences.

Overall, resident physicians reported more negative

calibration bias and lower levels psychological safety

compared to their nursing and allied and associated

health trainee counterparts. These findings are con-

sistent with the pressures physician trainees face when

engaged in the care of complex patients in situations

with high levels of ambiguity and uncertainty,40–42

where trainees assume the role of an apprentice with

expectations of becoming independent practition-

ers.43 Resident physicians advance their professional

development by engaging in patient care in supervised

environment,44,45 where frequent risk-taking behav-

ior is often taken in complex hierarchical situations

fraught with uncertainty.38,46–48

There are study limitations. Our methods do not

allow separate estimates for subjective and threshold

biases. Computation rests on the assumption that

calibrating item experiences are either invariant, or at

minimum, not affected by other trainee and CLE

factors. We also assumed respondents both compre-

hended the meaning of and recalled information

relevant to answering the 3 index questions. Similarly,

trainee responses may be subject to additional biases

when assessing sensitive topics.46–48 However, we

believe the impact of such pressures may be minimal

because the survey was administered nationally, with

only aggregate scores reported to program directors.

We also assumed calibration bias is a property of

trainees. An alternative approach is to construct

separate indices derived from experience-invariant

items that are related to the CLE construct of interest.

Readers are also cautioned about extrapolating

results to different clinical settings, as VA medical

centers can differ from non-VA clinical settings. In

addition, with an 11% sampling rate, it is unlikely

this convenience sample represents all VA train-

ees.49,50 However, our purpose here is to compare

trainees by discipline. LPS resident physician sample

has been shown to be comparable to US residents in

non-pediatric and non-OB-GYN programs by inter-

national status, PGY level, and specialty.22

Finally, our list of Cindex predictors was limited.

Future studies should consider the prevalence of

depressive disorder, burnout, and chronic anxiety

among trainees and teaching faculty that have been

shown to be associated with high pessimism, negative

perceptions,51 negative-selective memory,52 lower

satisfaction intensity,53,54 increased frequency of

medical errors,55 and higher rates of medical negli-

gence and malpractice litigation.56,57

Conclusions

This study offers evidence that a trainee’s subjective

and threshold factors introduce calibration biases that

impact how responses to CLE perceptions surveys

should be scored, analyzed, and interpreted. The

integration of calibration bias metrics into CLE

perceptions surveys should be an integral element in

the quest to better understand medical trainees and

the complex clinical learning environments in which

they train.
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