
 

 

 

Validation of the INCEPT

Citation for published version (APA):

van der Meulen, M. W., Boerebach, B. C. M., Smirnova, A., Heeneman, S., Egbrink, M. G. A. O., van der
Vleuten, C. P. M., Arah, O. A., & Lombarts, K. M. J. M. H. (2017). Validation of the INCEPT: A Multisource
Feedback Tool for Capturing Different Perspectives on Physicians' Professional Performance. Journal of
Continuing Education in the Health Professions, 37(1), 9-18.
https://doi.org/10.1097/CEH.0000000000000143

Document status and date:
Published: 01/01/2017

DOI:
10.1097/CEH.0000000000000143

Document Version:
Publisher's PDF, also known as Version of record

Document license:
Taverne

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can
be important differences between the submitted version and the official published version of record.
People interested in the research are advised to contact the author for the final version of the publication,
or visit the DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these
rights.

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above,
please follow below link for the End User Agreement:
www.umlib.nl/taverne-license

Take down policy
If you believe that this document breaches copyright please contact us at:

repository@maastrichtuniversity.nl

providing details and we will investigate your claim.

Download date: 22 May. 2023

https://doi.org/10.1097/CEH.0000000000000143
https://doi.org/10.1097/CEH.0000000000000143
https://cris.maastrichtuniversity.nl/en/publications/c4fdb7de-7c8a-4a64-99cb-40ac474d4f5b


D
ow

nloaded
from

http://journals.lw
w
.com

/jcehp
by

BhD
M
f5ePH

Kav1zEoum
1tQ

fN
4a+kJLhEZgbsIH

o4XM
i0hC

yw
C
X1AW

nYQ
p/IlQ

rH
D
3i3D

0O
dR

yi7TvSFl4C
f3VC

1y0abggQ
ZXdgG

j2M
w
lZLeI=

on
02/07/2022

Downloadedfromhttp://journals.lww.com/jcehpbyBhDMf5ePHKav1zEoum1tQfN4a+kJLhEZgbsIHo4XMi0hCywCX1AWnYQp/IlQrHD3i3D0OdRyi7TvSFl4Cf3VC1y0abggQZXdgGj2MwlZLeI=on02/07/2022

Original Research

Validation of the INCEPT: A Multisource Feedback
Tool for Capturing Different Perspectives on
Physicians’ Professional Performance
Mirja W. van der Meulen, MSc; Benjamin C. M. Boerebach, MSc, PhD; Alina Smirnova, MD;
Sylvia Heeneman, MD, PhD; Mirjam G. A. oude Egbrink, MD, PhD; Cees P. M. van der Vleuten, MSc, PhD;
Onyebuchi A. Arah, MD, PhD; Kiki M. J. M. H. Lombarts, MSc, PhD

Introduction:Multisource feedback (MSF) instruments are used to and must feasibly provide reliable and valid data on physicians’
performance from multiple perspectives. The “INviting Co-workers to Evaluate Physicians Tool” (INCEPT) is a multisource feedback
instrument used to evaluate physicians’ professional performance as perceived by peers, residents, and coworkers. In this study, we
report on the validity, reliability, and feasibility of the INCEPT.
Methods: The performance of 218 physicians was assessed by 597 peers, 344 residents, and 822 coworkers. Using explorative and
confirmatory factor analyses, multilevel regression analyses between narrative and numerical feedback, item-total correlations, interscale
correlations, Cronbach’s a and generalizability analyses, the psychometric qualities, and feasibility of the INCEPT were investigated.
Results: For all respondent groups, three factors were identified, although constructed slightly different: “professional attitude,”
“patient-centeredness,” and “organization and (self)-management.” Internal consistency was high for all constructs (Cronbach’s a $

0.84 and item-total correlations$ 0.52). Confirmatory factor analyses indicated acceptable to good fit. Further validity evidence was
given by the associations between narrative and numerical feedback. For reliable total INCEPT scores, three peer, two resident and
three coworker evaluations were needed; for subscale scores, evaluations of three peers, three residents and three to four coworkers
were sufficient.
Discussion: The INCEPT instrument provides physicians performance feedback in a valid and reliable way. The number of
evaluations to establish reliable scores is achievable in a regular clinical department. When interpreting feedback, physicians should
consider that respondent groups’ perceptions differ as indicated by the different item clustering per performance factor.

Keywords: multisource feedback, peer assessment, validation, physicians’ professional performance, continuous professional
development, 360-degree feedback, accreditation, maintenance of certification, multisource feedback/peer assessment,
performance improvement
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An essential element of ongoing health care improvement is
the evaluation of physicians’ professional performance.

The growing interest in physicians’ continuous professional

development,1 underscored by society’s concerns about physi-
cians’ performance2 and the increasing need for transparency in
health care,3,4 has led to calls for systematic evaluation of

Disclosures: The authors declare no conflict of interest.

This study is part of the research project “Quality of Clinical Teachers and Residency Training Programs,” which is cofinanced by the Dutch Ministry of Health, the Academic

Medical Center, Amsterdam, and the Faculty of Health and Life Sciences of the University of Maastricht. The funding organizations had no role in the design of the study, nor

in data collection, data analysis, data interpretation, or the writing of the report.

Supplemental digital content is available for this article. Direct URL citations appear in the printed text and are provided in the HTML and PDF versions of this article on the

journal’s Web site (http://www.jcehp.org).

Ms. van der Meulen: PhD Candidate, Department of Educational Development and Research, Faculty of Health, Medicine and Life Sciences, School of Health Professions

Education, Maastricht University, Maastricht, the Netherlands, and Professional Performance Research Group, Center for Evidence-Based Education, Academic Medical Center,

University of Amsterdam, Amsterdam, the Netherlands. Dr. Boerebach: Professional Performance Research Group, Center for Evidence-Based Education, Academic Medical

Center, University of Amsterdam, Amsterdam, the Netherlands. Dr. Smirnova: PhD Candidate, Department of Educational Development and Research, Faculty of Health,

Medicine and Life Sciences, School of Health Professions Education, Maastricht University, Maastricht, the Netherlands, and Professional Performance Research Group, Center

for Evidence-Based Education, Academic Medical Center, University of Amsterdam, Amsterdam, the Netherlands. Dr. Heeneman: Professor, Department of Educational

Development and Research, Faculty of Health, Medicine and Life Sciences, School of Health Professions Education, Maastricht University, Maastricht, the Netherlands. Dr. oude
Egbrink: Professor, Department of Educational Development and Research, Faculty of Health, Medicine and Life Sciences, School of Health Professions Education, Maastricht

University, Maastricht, the Netherlands. Dr. van der Vleuten: Professor, Department of Educational Development and Research, Faculty of Health, Medicine and Life Sciences,

School of Health Professions Education, Maastricht University, Maastricht, the Netherlands. Dr. Arah: Professor, Department of Epidemiology, Fielding School of Public Health,

University of California, Los Angeles (UCLA), Los Angeles, CA, and UCLA Center for Health Policy Research, Los Angeles, CA. Dr. Lombarts: Professor, Professional
Performance Research Group, Center for Evidence-Based Education, Academic Medical Center, University of Amsterdam, Amsterdam, the Netherlands.

Correspondence: Mirja W. van der Meulen, MSc, Professional Performance Research Group, Center for Evidence-Based Education, Academic Medical Center, University of

Amsterdam, Meibergdreef 9, PO Box 22700, 1100 DD Amsterdam, the Netherlands; e-mail: m.w.vandermeulen@amc.uva.nl.

Copyright ª 2017 The Alliance for Continuing Education in the Health Professions, the Association for Hospital Medical Education, and the Society for Academic Continuing

Medical Education

JCEHP n Winter 2017 n Volume 37 n Number 1 www.jcehp.org 9

Copyright ª 2017 The Alliance for Continuing Education in the Health Professions, the Association for Hospital Medical Education,
and the Society for Academic Continuing Medical Education. Unauthorized reproduction of this article is prohibited.

http://www.jcehp.org
mailto:m.w.vandermeulen@amc.uva.nl


physician’s professional performance. The medical profession
has developed own quality requirements to ensure that physi-
cians monitor, maintain, and enhance their performance, usu-
ally in the context of Maintenance of Certification (US and
Canada),5,6 revalidation (UnitedKingdom)7 or reregistration of
medical specialists (the Netherlands).8 A strategy often used to
evaluate physicians’ performance is multisource feedback
(MSF), where physicians gather performance feedback from
multiple respondents who are able to observe their behavior in
daily practice, such as colleagues and patients.9,10

For MSF to be meaningful and to stimulate acceptance and
participation, the instruments must be feasible, valid, and reli-
able. However, based on literature and physicians’ experiences
with MSF instruments, feasibility and validity seem to be
challenging.11,12 MSF instruments that contain a plethora of
questionnaire items, use dissimilar items for different respon-
dent groups and requiremany respondents are often considered
inefficient and non-user-friendly. Furthermore, although evi-
dence of validity and reliability for certainMSF instruments has
been established, validity is context specific and time specific
and thus makes validation an ongoing process.10,13 These
challenges led us to design a new user-friendlyMSF instrument,
the “INviting Co-workers to Evaluate Physicians-Tool”
(INCEPT), and study its psychometric properties. The INCEPT
evaluates physicians’ performance as perceived by their col-
leagues (medical specialists [peers], residents and other health
care professionals [coworkers]) andwas developed to consist of
one short generic (not specialty nor respondent specific) ques-
tionnaire including 18 specific items, three global ratings and
free text comments for narrative feedback.

The resulting INCEPT questionnaire includes the same items
for three respondent groups: peers, residents, and coworkers.
Similar items for the three respondent groups could enhance the
practical usage of MSF tools. However, a recent perspective on
rater cognition states that it is fairly unreasonable to expect
different respondents to interpret the same performance in
exactly the same way.14 Constructs from physician’s pro-
fessional performance must be inferred from observable dem-
onstrations, which may be inferred differently by the three
respondent groups. Hence, these respondent groups may differ
with respect to their interpretations of the included perfor-
mance items.15 From this perspective, interpretation differences
between respondent groups are important to consider for val-
idity. Therefore, the psychometric properties (validity and
reliability) of the questionnaire will be explored per group.16,17

Furthermore, associations between narrative and numerical
feedback can be considered as important indicators of validity
evidence.18,19 Hence, this study aims to 1) test the psychometric
properties of the INCEPT instrument for each respondent
group, 2) explore the interpretation differences between
respondent groups, and 3) assess the number of respondents
needed per group for reliable measurements.

METHODS

Setting
This studywas conducted at 26 clinical departments (11 surgical,
15 nonsurgical) from seven nonacademic and two academic
medical centers in the Netherlands, from January 2013 to
December 2015. In the Netherlands, participating in a MSF
evaluation is notnew for physicians. Since 2008, the Inspectorate

of Health monitors and publicly reports MSF practice by
hospital-based physicians. From 2020 onwards, physicians’
participation inMSF will be a newmandatory part of the Dutch
physicians’ performance appraisal process.20 This new legisla-
tion is meant to encourage, guide, andmonitor life-long learning
in the field of medicine.

Waiver of ethical approval was provided by the institutional
review board of the AcademicMedical Center of the University
of Amsterdam, Amsterdam, the Netherlands.

Development of INCEPT Questionnaire
The INCEPT questionnaire was designed to collect multisource
feedback; it aims to be a user-friendly system, which can be run
by clinical departments and physicians with minimal external
support. Physicians’ performance evaluations covered Can-
MEDS21 aspects such as collaboration, communication, and
professionalism but did not include aspects fromother roles, such
as scholar, as this can be evaluated with other validated instru-
ments.22,23 Based on literature and discussions with the INCEPT
project team (consisting of physicians, researchers, faculty devel-
opment experts, and human resource management experts), two
suitable instruments were identified as a basis for the INCEPT
questionnaire: an instrument developed in the Netherlands24 and
the Professionalism Assessment of Clinical Teachers (PACT)
instrument developed in Canada.25 From the Dutch instrument,
several practical items for all respondent groupswere used for the
INCEPT questionnaire. Only items about professionalism from
theCanadian instrumentwereusedand translatedbackand forth,
sometimes slightly modified for the Dutch setting and discussed
within the INCEPT project team (Table 2 for the development of
the items). Independently these instruments have been proven
useful for generating performance feedback, combining them
aims to offer a more practical instrument that focuses solely on
physician’s clinical performance.Thenumberof itemswas limited
to 18 to minimize the time to complete an evaluation (approxi-
mately 10 minutes) and increase response rate. One identical
questionnairewas designed for all three respondent groups. These
itemsand the three global ratingswere all ratedona5-pointLikert
scale (1 = totally disagree, 3 = neutral, 5 = totally agree) with an
additional “cannot judge” option. In addition, respondents were
encouraged to complement their responses with narrative “posi-
tive comments” and “suggestions for improvement,” as previous
studies indicated that narrative comments can be valuable and
informativedata sources inaddition tonumerical feedback.19,26–28

Data Collection
Physicians were asked to invite at least eight peers (medical
colleagues), eight coworkers (other health care professionals,
such as nurses and assistants), and eight residents (for teaching
faculty only) to fill out the INCEPT questionnaire and self-
evaluated their own performance. Once the questionnaires
were completed, on average after one month, the evaluated
physicians received their personalized feedback report. Data
collection and generation of feedback reports were facilitated
by a web-based system.

Data Analysis
Evaluation data are presented using descriptive statistics and
frequencies. Self-evaluation data were excluded from the anal-
yses, as it was not of interest for this study namely the validation
of external feedback. Data from 2013 to 2015 were used for
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analyses of internal consistency, internal and construct validity,
and generalizability. For the narrative feedback analysis, the
data of 2013 and 2014 were used. For data analyses purposes,
evaluations with less than 50% missing data values or items
rated as “cannot judge” were imputed using expectation-
maximization technique as the data were believed to be miss-
ing at random. Evaluations with more than 50% missing data
were excluded from further analysis.

Exploratory and confirmatory factor analyses were con-
ducted on the 18 items to investigate the internal validity of the
INCEPT instrument for all respondent groups separately. A
random sample of 33% was used for exploratory factor
analyses (EFA).29 Using principal axis factoring with promax
rotation, models were estimated within the R environment
(version 3.2.3) using the Psych (version 1.6.4) and semTools
(version 0.4–11) packages. Due to the ordinal character of the
variables, polychoric correlation matrices were preferred for
the EFA, but were not used for severely skewed data. Inter-
pretation of the factors was guided by statistical results (factor
loadings) and whether items clustered logically based on the-
ory. To assess the fit of the resulting structure, the remainder of
the sample was used to conduct confirmatory factor analysis
(CFA)with promax rotation, with robust diagonallyweighted
least squares (DWLS), accounting for ordinal variables and
the nonnormal distribution of the data.30 Indications of good
fit were assumed with root mean square error of approxima-
tion (RMSEA, where values <0.06 indicate good fit and <0.10
acceptable fit), comparative fit index and Tucker-Lewis index
(CFI and TLI, where values >0.95 indicate good fit and >0.90
acceptable fit).31,32 Construct validity was investigated by
examining correlations of the INCEPT items with global rat-

ings: “Physician seen as a role model as a doctor,” “Physician
seen as a role model as a person,” and “I would recommend
this doctor to my friends and family members.” We hypoth-
esized that physicians who score high on the scales would
score high on being seen as a role model and being recom-
mended to friends and family members, and expected these
correlations to fall within the range of 0.40 to 0.80.13 Lastly,
the associations between the numerical and narrative feed-
back were explored to investigate criterion validity. Narrative
comments from a subset of the data (2013 and 2014) were
coded in a structural manner (see Supplemental Digital Con-
tent, http://links.lww.com/JCEHP/A23) to obtain frequencies
of positive comments and suggestions for improvement. We
used robust multilevel linear regression models in the statis-
tical program HLM33 to investigate the associations between
the narrative and numerical feedback. We hypothesized
a positive relation between positive comments and total
INCEPT score and a negative relation between suggestions for
improvement and total INCEPT score. Covariates such as the
gender and age of the respondent and gender of evaluated
physician were included in the model.

The INCEPT instrument was subjected to internal consis-
tency analysis using Cronbach’s a, which was considered to be
satisfactory when a > 0.70.34 The overlap between the scales
was investigated using interscale correlations and deemed
acceptable with correlations below 0.70. Homogeneity of each
scale was assessed by item-total correlations, which should be
above 0.40.35 Generalizability analysis was conducted to esti-
mate the number of evaluations needed to reliably measure
a physician’s performance. With physicians as the unit of
analysis, we calculated scale scores for each evaluation of each
physician. The resulting design was an unbalanced single-facet
nested study with evaluations nested within physicians.36 We
estimated variance components associatedwith variance across
physicians (Sp) and evaluations nested within physicians (Se:p),
and standard error of measurement (SEM) for varying number
of respondents for the mean score and the subscale scores. To
determine the minimum number of respondents to obtain reli-
able scores, SEM was estimated with the following formula:

SEM5

ffiffiffiffiffiffiffiffi
s2
e:p

Ne

s

Where s2
e:p is variance of evaluations nested within physi-

cians, and Ne the number of evaluations.

SEM was reported as a reasonable option for formative
feedback purposes or criterion-referenced standards.37,38 SEM
can be used to create a confidence interval around scores. Here,
a SEM value of .26 was set as the smallest allowable value for
a 95% confidence interval interpretation (1.96 · 0.26 · 2� 1),
representing a 95% confidence interval of 60.5 around the
average score.38,39 Variance components were estimated using
the statistical program UrGENOVA.40

RESULTS

Study Participants
Data of 218 physicians were included from 2013 to 2015. They
were on average 46.4 (SD 8.3) years old and 55% were males.

TABLE 1.

Characteristics of the Respondents From 2013 to 2015
Evaluation Data

Peers Residents Coworkers Total

No. of respondents (%) 597 (34) 344 (19) 822 (47) 1763

Mean age, in (SD), y 46.5 (8.30) 33.4 (5.60) 45.6 (10.14) 42.5

(10.11)

Gender

% Male 57 40 24 41

% Female 43 60 76 59

No. of hospitals 9 8 9 9

Academic 2 2 2 2

Nonacademic 7 6 7 7

No. of departments 26 15 26 26

Surgical* 11 8 11 11

Nonsurgical† 15 7 15 15

No. of evaluations (%) 1266 (39) 909 (28) 1048 (33) 3223 (100)

Total number of

physicians evaluated

215 176 199 218

Total mean score, scale

1–5 (SD)

4.39 (0.45) 4.31 (0.46) 4.40 (0.49) 4.37 (0.47)

Mean scale scores,

scale 1–5 (SD)

Professional attitude 4.40 (0.52) 4.30 (0.53) 4.36 (0.56) —

Organization 4.29 (0.51) 4.27 (0.49) 4.26 (0.58) —

Patient-centeredness 4.48 (0.49) 4.41 (0.53) 4.53 (0.50) —

*Specialties include: surgery, gynecology, ENT, neurosurgery, ophthalmology, orthopedics, urology, cardio-
thoracic surgery.

†Specialties include: anesthesiology, cardiology, pediatrics, gastroenterology, neurology, radiology,

psychiatry, dermatology, medical microbiology, geriatrics, rheumatology.
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TABLE 2.

Internal Consistency and Generalizability of INCEPT Instrument

N Needed for Mean
Score and Scale Item

Factor
Loadings

Corrected Item-Total
Correlations Cronbach’s a

True Variance
Component (Residual)

3 Peers 0.036 (0.158)

Patient-centeredness 0.88 0.031 (0.193)

3 confidentiality of patients*† 0.66 0.59

Takes time and effort to explain information to patients* 0.82 0.74

Respects patients autonomy in treatment decisions* 0.72 0.75

Shows compassion to patients*† 0.92 0.79

Advocates appropriately on behalf of his/her patients* 0.75 0.74

Professional attitude 0.89 0.059 (0.198)

3 Shows respect to other health care professionals† 0.83 0.76

Exhibits professional behavior† 0.67 0.77

Avoids discriminatory language* 0.40 0.55

Recognizes his/her own limitations*† 0.61 0.69

Communicates effectively with other health care

professionals†

0.72 0.67

Accepts feedback† 0.85 0.75

Is a valued member of the health care team‡ 0.47 0.69

Organization and (self)-management 0.83 0.053 (0.194)

3 Shows good time-management*x 0.81 0.58

Is on time*x 0.88 0.64

Keeps medical knowledge and skills up to date* 0.54 0.53

Maintains quality medical records† 0.48 0.62

Upholds agreements‡ 0.51 0.66

Takes into account costs of diagnostics and treatment‡ 0.37 0.56

2 Residents 0.041 (0.136)

Patient-centeredness 0.87 0.050 (0.204)

3 Takes time and effort to explain information to patients 0.97 0.75

Respects patients autonomy in treatment decisions 0.76 0.69

Shows compassion to patients 0.77 0.77

Advocates appropriately on behalf of his/her patients 0.58 0.69

Professional attitude 0.88 0.069 (0.193)

3 Shows respect to other health care professionals 0.97 0.71

Exhibits professional behavior 0.60 0.71

Avoids discriminatory language 0.76 0.59

Recognizes his/her own limitations 0.54 0.64

Communicates effectively with other health care

professionals

0.40 0.66

Accepts feedback 0.72 0.73

Is a valued member of the health care team 0.46 0.68

Organization and (self)-management

3 Shows good time-managementx 0.78 0.53 0.84 0.043 (0.166)

Is on timex 0.76 0.64

Keeps medical knowledge and skills up to date 0.72 0.63

Maintains confidentiality of patients 0.43 0.59

Maintains quality medical records 0.56 0.55

Upholds agreements 0.57 0.69

Takes into account costs of diagnostics and treatment 0.81 0.52

3 Other health care professionals 0.030 (0.154)

Patient-centeredness 0.91 0.021 (0.162)

3 Avoids discriminatory language 0.42 0.67

Keeps medical knowledge and skills up to date 0.45 0.61

Maintains confidentiality of patients 0.56 0.71

Takes time and effort to explain information to patients 0.75 0.76

Respects patients autonomy in treatment decisions 0.84 0.74

Shows compassion to patients 0.95 0.79

Advocates appropriately on behalf of his/her patients 0.89 0.77

Professional attitude 0.91 0.066 (0.193)

3 Shows respect to other health care professionals 0.91 0.75

Exhibits professional behavior 0.59 0.76

(Continued)
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These physicians received in total 3223 evaluations from 597
peers, 344 residents, and 822 coworkers. A detailed description
of the study population is provided in Table 1. From these
evaluations, 31 peer evaluations (2%of all peer evaluations), 16
residents’ evaluations (2% of all residents’ evaluations), and 33
coworkers’ evaluations (3% of all coworker evaluations) con-
tained more than nine items with missing values or rated as
“cannot judge” andwere excluded.Remaining evaluationswith
missing data were imputed using expectation-maximization
technique. Response rate was not available due to the anony-
mous data and unknown number of invited respondents.

Psychometric Properties
Results of the EFA for all respondent groups revealed a three-
factor solution, based on the Kaiser-Gutmann criterion (eigen-
value >1.0) and parallel analysis. For the coworkers group,
Pearson correlations, instead of polychoric correlations, were
used due to the severely negatively skewed data. Three factors
were identified for all respondent groups: 1) professional atti-
tude, 2) organization and (self)-management, and 3) patient-
centeredness. However, item clustering for these scales differed
per respondent group. Table 2; Figure 1 show the three identified
subscales and their item-clustering for each respondent group
with internal consistency measurements. The three identified
three-factor models were tested with CFA. After modification,
fitting a residual correlation between two items, the three struc-
tures each showed a good fit according to the comparative fit
index and Tucker-Lewis index fit indices and acceptable fit
according to the rootmean square error of approximation.Table
3 shows the fit indices of the final CFAperformed per respondent
group. The 3-factor solution explained 69, 64, and 69% of the
variance for the peers’, residents’ and coworkers’ evaluations,
respectively. Table 4 displays the bivariate correlations of each of
the three subscales with the three global ratings, showing corre-
lations between 0.53 to 0.69 for peers, 0.47 to 0.71 for residents,
and 0.54 to 0.71 for coworkers.

Cronbach’s a for subscales ranged from 0.83 to 0.89 for
peers, 0.84 to 0.88 for residents, and 0.85 to 0.91 for
coworkers. Corrected item-total correlations were all higher

than 0.52 for all respondent groups. The interscale correlations
ranged from 0.61 to 0.72 for peers, 0.61 to 0.70 for residents,
and 0.68 to 0.79 for coworkers (Table 4).

Within the subset of 2062 evaluations gathered in 2013 and
2014, respondents formulated in total 9967 comments ofwhich
7757 were positive comments and 2210 suggestions for
improvement. Respondents formulated per physician on aver-
age 3.7 (SD = 0.9) positive comments and 1 (SD = 0.6) sug-
gestion for improvement. This resulted in an average per
physician of 74.2 (SD = 35.4) positive comments, and 19.9
(SD = 11.7) suggestions for improvement received. Table 5
shows the results of the multilevel analyses of the associations
between narrative and numerical feedback, showing that the
more positive comments were given, the higher the total
INCEPT score, and the more suggestions for improvement
given, the lower the INCEPT score. The narrative feedback
given by peers, residents, and coworkers explained respectively
15, 6, and 11% of the variance of the INCEPT score.

Generalizability analysis revealed that to reliably assess the
total INCEPT score with a SEM of 0.26, evaluations of a min-
imum of three peers, two residents, and three coworkers per
physician are needed. The minimum number of respondents to
reliably assess each subscale is three peers, three residents, and
three to four coworkers. Table 2 provides a detailed description
of the generalizability analyses.

DISCUSSION

Main Findings
This study demonstrates that the INCEPT instrument, as evalu-
atedbypeers, residents andcoworkers, provides reliable andvalid
information for the evaluation of physicians’ professional per-
formance. The questionnaire revealed an underlying structure of
three performance scales “professional attitude,” “organization
and (self) management,” and “patient-centeredness,”which was
present for all respondent groups, with some items being inter-
preted differently by the various respondent groups. This under-
lying structure showed an acceptable to good fit according to the
three global fit indices with good internal consistency of the

TABLE 2.

Internal Consistency and Generalizability of INCEPT Instrument (Continued)

N Needed for Mean
Score and Scale Item

Factor
Loadings

Corrected Item-Total
Correlations Cronbach’s a

True Variance
Component (Residual)

Recognizes his/her own limitations 0.38 0.69

Communicates effectively with other health care

professionals

0.53 0.74

Accepts feedback 0.65 0.77

Is a valued member of the health care team 0.66 0.74

Organization and (self)-management 0.85 0.048 (0.244)

4 (N needed for reliable

subscale)

Shows good time-managementx 0.98 0.65

Is on timex 0.89 0.70

Maintains quality medical records 0.57 0.69

Upholds agreements 0.63 0.75

Takes into account costs of diagnostics and treatment 0.36 0.54

*Item based on Professionalism Assessment of Clinical Teachers (PACT) instrument.

†Item based on Overeem et al instrument.

‡Newly developed item.

xResidual correlation between items.
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instrument. The significant associations between narrative
and numerical feedback provided further evidence of validity.
Furthermore, the number of evaluations needed per physician,
three to four per respondent group, seems to be achievable in
a typical clinical department.

Explanation of Results
The INCEPT instrument taps into domains of physicians’
professional performance, commonly measured by MSF

instruments, namely professionalism, clinical competence,
communication, management, and interpersonal relation-
ships.9 The respondents identified three domains of perfor-
mance, which cover these commonly measured domains:
“professional attitude” contains items about professionalism,
communication, and interpersonal relationships. This may
also explain the high interscale correlations found between the
three domains. Although identified as distinct constructs, they
are not perceived in isolation from each other as the pro-
fessional performance aspects seem to be interrelated.41,42

Nevertheless, as indicated by previous research and confirmed
by this study, physicians’ professional performance is a mul-
tidimensional phenomenon.9,10

Interpretation of the domains differed slightly for the three
respondent groups. This finding is not surprising, as recent
insight from rater cognition research has also underpinned the
value of respondents’ different yet meaningful inter-
pretations.14 MSF research indicated that physicians and non-
physicians differ in their feedback, as represented by scores and
narrative comments.43–45 Crossley and Jolly17 also found that

TABLE 3.

Global Fit Parameter Estimates From the CFA on Two-thirds of
Evaluations

Peers (N = 845) Residents (N = 606) Co-Workers (N = 699)

CFI 0.96 0.96 0.98

TLI 0.95 0.95 0.97

RMSEA 0.10 0.09 0.09

CFI, comparative fix index; RMSEA, root mean square error of approximation; TLI, Tucker-Lewis index.

FIGURE 1. Item clustering of the subscales per respondent group (dashed lines represent differences in item clustering in “residents” and coworkers’ respondent

groups, compared to “peers”). A, Item clustering for subscales of the peer respondent group. B, Item clustering for subscales of the resident respondent group. C,

Item clustering for subscales of the coworker respondent group
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respondents often disagree over their interpretations of
response scale, such as whether the ability to relate to patients
falls within the “communication” or the “professionalism”

domain. Our results could indicate the same, as coworkers
considered aspects of “avoids discriminatory language” and
“keeps medical knowledge and skills up to date” as patient-
centered, in contrast to peers and residents who considered
these as a professional attitude or organization and (self)-
management. This difference could be attributed to the fact that
nurses, supporting staff and physician assistants more fre-
quently observe a physician’s interaction with patients and,
hence, qualify these aspects as “patient-centered.” As empha-
sized by Crossley and Jolly,17 (p.35) the different respondent
groups are important to consider when evaluating aspects of
performance: “For the same reason that no single assessment
method can encompass all of clinical competence, it is clear that
no single professional group can assess it either.”

The significant associations between the narrative and
numerical feedback provide further evidence for the validity

of the INCEPT instrument. Our results indicate that physi-
cians received individualized written comments in line with
their ratings, indicating that the numerical and written com-
ments complement each other in providing performance
feedback. These findings are consistent with previous
research data indicating positive associations between posi-
tive narrative feedback and physicians’ numerical teaching
performance scores.46,47

Implications for Practice and Future Research
The INCEPT instrument can be used to provide information
relevant to appraisal processes; physicians from different spe-
cialties can gather trustworthy performance feedbackwith only
a small number of respondents. The numerical and narrative
feedbacks are well aligned and thus provide a more complete
picture of physician’s professional performance than numerical
or narrative feedback alone.When receiving INCEPT feedback,
physicians should bemade aware of the different item clustering
per respondent group. To that end, the INCEPT results are fed
back both numerically (on domain and item level) and visually
by a comprehensive figure (Fig. 1) representing the item clus-
tering. The INCEPT feedback report can be used by physicians
in their continuous professional development; valid and reliable
feedback may be the start of a personalized performance
improvement trajectory.

To maintain physician commitment to performance evalua-
tions, it is important that physicians are not overburdened with
tools containing an excess of performance items. A respondent-
generic instrument might increase commitment due to the
smaller number of items used. This study indicated thatwith the
use of respondent-generic items, valid and reliable feedback on
physician’s professional performance can be obtained, while
certain items are interpreted differently. Physicians can thus use
this feedback for their professional development; however, we
did not investigate whether this type of feedback is perceived as
useful by physicians. In the future, investigating the accept-
ability of the instrument will be part of the ongoing quality
evaluation of the INCEPT instrument to help enhance physi-
cians’ professional development.

Although the INCEPT provides robust performance infor-
mation, this instrument, nor any other single instrument, is not
able to capture the whole complex construct of physicians’
professional performance.48 The results of the INCEPT should
therefore be interpreted within the (specialty/hospital specific)
context and combined with other performance indicators.49

Future research should look into how the INCEPT instrument
can contribute to a holistic or programmatic approach to
physicians’ professional performance assessment.

With this study, we investigated the validity of a MSF
instrument in the Netherlands for hospital-based physicians
from various specialties. Use of the INCEPT by other health
professions groups should be studied in the future to assure
validity of the INCEPT in different contexts. Hence, future
research shouldbe concernedwith this ongoingvalidation,with
special regard to different contexts, and investigating the reli-
ability of multiple evaluation periods.43,50

Limitations and Strengths of This Study
Consistent with other MSF tools, peer, resident and coworker
ratings were highly skewed toward favorable impressions of
physician performance.49,51–53One explanation for these highly

TABLE 4.

Interscale Correlations and Pearson Correlations With Global
Ratings*

Professional
Attitude

Organization and
(Self)-Management

Patient-
Centeredness

Peers

Professional attitude 1 0.71 0.72

Organization and (self)-

management

1 0.61

Patient-centeredness 1

Global ratings

Recommend this doctor

to family or friends

0.64 0.57 0.57

Medical specialist seen

as a role model

0.69 0.61 0.59

Person seen as a Role

Model

0.66 0.54 0.53

Residents

Professional attitude 1 0.70 0.68

Organization and (self)-

management

1 0.61

Patient-centeredness 1

Global ratings

Recommend this doctor

to family or friends

0.66 0.60 0.57

Medical specialist seen

as a role model

0.71 0.60 0.53

Person seen as a role

model

0.68 0.50 0.47

Coworkers

Professional attitude 1 0.73 0.79

Organization and (self)-

management

1 0.68

Patient-centeredness 1

Global ratings

Recommend this doctor

to family or friends

0.69 0.54 0.69

Medical specialist seen

as a role model

0.71 0.59 0.66

Person seen as a role

model

0.70 0.56 0.58

*All significant at P < .01.
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positive ratings could be the physician’s self-selection of
respondents,whichmayhave resulted in selecting only positive-
minded respondents. The main argument for this respondents’
invitation strategy is the expected improved acceptance and
uptake of the feedback received.Nevertheless, research into this
phenomenon indicates to not solely rely on the self-selection of
physicians for their evaluation and combine practitioner- and
third-party nominated respondents.52,54 Future research could
investigate if random sampling by physicians yields less skewed
ratings when using the INCEPT. Furthermore, the dichotomi-
zation of narrative feedback into positive and negative com-
ments may not have captured the nuances that often exist in
narrative feedback. Follow-up research could take a more
qualitative approach to the richness of the narratives and look
into the associations between narratives and numerical feed-
back in greater detail. Nevertheless, using various methods of
validation, including the associations between narrative and
numerical feedback, lent additional support to the validity of
the INCEPT.

This study adds to literature and practice by validating
a generic MSF instrument in a multicenter setting, with both
academic and nonacademic hospitals for practicing physi-
cians. The number of evaluations per respondent group was
sufficient to robustly perform EFA and CFA.30 To the best of
our knowledge, this study was also the first to explore the
different interpretations of respondent groups’ perceptions of
physicians’ professional performance by exploring the val-
idity of the same instrument for three different respondent
groups.

CONCLUSION

The INCEPT instrument provides valid and reliable formative
feedback on physicians’ performance and seems feasible to use
based on the number of evaluations needed. The combination

of numerical and narrative MSF feedback offers further
insight into physician performance. It should be noted that
peers, residents, and coworkers perceive or experience aspects
of physician performance differently. Future research is
needed to investigate whether physicians perceive this type of
feedback useful in their ongoing pursuit of professional
development.

Lessons for Practice

n A generic multisource feedback tool with similar items for
different respondent groups provides trustworthy information
for physicians’ professional performance.

n With three to four respondents per group, the INCEPT pro-
vides trustworthy feedback on physicians’ performance
domains: “professional attitude,” “patient-centeredness,”
and “organization and (self)-management.”

n Different respondent groups perceive items differently;
physicians should be aware of this when collecting and
interpreting feedback.

n Combining numerical and narrative feedback offers a com-
plementary insight into physicians’ performance.
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