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Purpose: This study extracted the empirically strongest short-form abbreviations of the adapted Mayo Leadership Impact Index
(MLII) and evaluated their comparative validity and reliability versus the full-length reference scale.

Participants and Methods: Data were sourced from physician-respondents to the 2023 (n=158) and 2024 (n=112) annual “well-
being” surveys in a tri-hospital Cardiovascular healthcare system in Texas. Priority ranking of the full-length scale’s items based on
factor loadings from single-factor confirmatory factor analysis and information function plots from unidimensional graded response
model analysis yielded single-, 3-, and 4-item short-form scales. Convergent validity of short-form versus full-length scales was
compared using Spearman correlations with professional fulfillment, self-valuation, autonomy support, peer connectedness, and peer
respect measures. Divergent validity was tested via correlations with occupational burnout. Internal consistency was based on
Cronbach’s and ordinal reliability coefficients. Inter-rater reliability was based on areas under the ROC curve, accuracy, precision,
sensitivity, specificity, and Cohen’s kappa coefficient.

Results: Single-item, 3-item, and 4-item short-form scales, from the four highest ranked items, had similar convergent and divergent
validity indexes plus inter-rater reliability to the 9-item adapted MLII. Internal consistency reliabilities for the 9-item, 4-item, and
3-item versions of the adapted MLII were >0.900. Sensitivity/specificity ratios and kappa coefficients for MLII-4, MLII-3, and MLII-1
extracts versus the adapted MLII-9 were all >0.700.

Conclusion: Findings verify the reliability and validity of short-form abbreviations of the adapted MLII as lower-burden options for
assessing well-being centered leadership within matrixed healthcare systems.

Plain Language Summary: Question: What are the most valid and reliable short-form versions of the revised Mayo Leadership
Impact Index adapted for healthcare systems with matrixed reporting structures?

Findings: Classical test theory and item response theory analyses of cross-sectional survey data from 2023 and 2024 physician-
respondents supported the comparative validity and reliability of 4-item, 3-item, and single-item short-form scales. The parent scale
and its short-form proxies had similar positive correlations with professional fulfillment, autonomy support, self-valuation, plus peer
connectedness/respect, and negative correlations with burnout.

Meaning: Findings affirm the short-form scales’ validity and reliability, supporting use of these abbreviated measures to capture
well-being centered leadership within matrixed healthcare systems.
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Introduction
Burnout afflicts 45.2% of United States physicians, and only 36% report high professional fulfillment." Physicians’

ratings of the support received from their leader are one of the strongest predictors of occupational well-being.® '

Leadership behavior is associated with physicians’ burnout levels,> %' 3610.11.13

job satisfaction, professional
fulfillment,*'*'? and intent to leave their healthcare organization.®'®'" Emerging evidence indicates that quality
improvements in well-being-centered leadership behaviors practiced in clinical workplaces effectively enhance occupa-

14722 and other healthcare professionals.* Hence, the formulation of the construct of

tional well-being among physicians,
well-being centered leadership, integrating elements from transformational, relational, situational, and values-based
leadership models aimed at empowering individuals, cultivating relationships, and aligning values.® This form of
leadership centers well-being and professional fulfillment as core drivers, not peripheral by-products, of organizational
effectiveness, and reframes leader effectiveness to include sustenance of human capacity, meaning, plus engagement, not
just performance or change attainment.”> Given the resulting imperative and incentive for healthcare organizations to
promote the practice of well-being centered leadership behaviors,”® valid and reliable measures for quantification,
assessment, and tracking of these behaviors must be implemented.***> Measurements of leader behaviors could enable
healthcare entities to set well-being-centered leadership improvement goals, implement training programs, and subse-
quently monitor the success of such initiatives.*>*

Effective assessment of well-being-centered leadership behaviors is complicated by the fact that healthcare organiza-
tions are not uniform in terms of their leadership structures.”’” Some health systems have a hierarchical structure that
assigns a primary, direct supervisor to each physician, while other networks have a matrixed structure, ie., one wherein
a physician can source leadership support from any of multiple individuals.'"' Guidance, mentorship, support, or
accountability is obtainable from department heads, service-line leaders, administrative leaders, quality control managers,
medical education leaders, informal physician leaders/peers, depending on role, task, or context. Resonant leadership
relationships can, thus, overlap or even vary across time. Loosely integrated healthcare networks with matrixed structures
are increasing as more physician practices consolidate with hospital systems.”® Complexity science considers matrixed
structures to be better at resolving non-linear, dynamic, self-organizing, or emergent occurrences.”’ Many large
healthcare organizations, including those in which a single direct supervisor is assigned for each physician, are nowadays
adopting a matrixed leadership structure for aspects of their operational management.

The Mayo Leadership Impact Index (MLII), a well-researched measure of well-being centered leadership
behaviors,® was originally designed and validated in hospital systems whereby individuals had a direct supervisor
assigned.30 Its validity in systems where direct-report supervisors are not the norm is unknown as it can prompt
physicians to evaluate a leader who does not have the deepest influence on their well-being. With permission from
the MLII copyright holder, we recently validated an adapted version of this measure for implementation in settings
with matrixed, flexible, or multi-form leadership structures.'' Due to the time pressure under which clinicians
work,?" plus the need to minimize respondent burden, and optimize response rates, organizations often have to
shorten their multi-construct questionnaires.**>* Long-form parent scales can be replaced with short-form abbrevia-
tions or single-item measures that assess the construct briefly and conserve questionnaire space. A trade-off is made
between depth (ie., in-depth information on few constructs) versus breadth (ic., abbreviated feedback on a broader
range of constructs),>> based on an organization’s needs and on the short-form scales’ validity and reliability.
A prior investigation of 1-, 2-, and 3-item proxies of the traditional 9-item MLII was limited to contexts with
“direct-report” supervisors.*® There has been no validation of abbreviations of the MLII as adapted for settings with
matrixed leadership structures. We addressed this evidence gap by assessing comparative validity and reliability of
abbreviated versions versus the full-length 9-item version of the revised MLII adapted for matrixed structures. This
study extends prior research by focusing on matrixed rather than hierarchical structures, by validating multiple
abbreviations of the revised, adapted MLII.
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Materials and Methods
Study Setting

The study occurred within a multi-specialty integrated cardiovascular healthcare delivery system that comprised three
enterprise hospitals in North and Central Texas (United States) during 2023-2024. Collectively, these three hospitals
perform the highest number of carotid artery bypass grafts and third highest number of heart valve surgeries annually in
the U.S.

Study Design

This psychometric validation study is based on data from a cross-sectional anonymized “well-being quality improve-
ment” survey distributed in two consecutive years. Baylor Scott and White Research Institute’s Institutional Review
Board assessed the anonymized survey as satisfying minimal risk standards, waived written informed consent require-
ments, and approved the study (# 023-171).

Study Participants

The study included credentialled physicians providing patient care within the host institution who responded to the
annual “Physician Well-being Survey” in 2023 and/or 2024. Affiliated physicians work under a service volume-based
payment model that links financial remuneration to clinical productivity measured in relative value units. Physicians in

residency or fellowship training were excluded from the sample in both years.

Data Collection

Survey data were collected using the Research Electronic Data Capture (REDCap™), a secure, web-based electronic
data management platform®’® hosted by our institution. A weekly recurring e-mail containing a hyperlink to the online
questionnaire was sent out to all eligible and currently practicing physicians with the organization. Posters with scannable
QR codes were also openly displayed in physician workspaces.

Study Measures

Reference Scale

The full-length 9-item Mayo Leadership Impact Index (MLII™) version adapted for utilization in contexts with matrixed,
flexible, and multi-form leadership structures'' was our reference scale. Each of the items rates a leader’s supportive
behavior on a 5-point Likert spectrum ranging from 1 (“Strongly Disagree”) to 5 (“Strongly Agree”). The MLII™ is
scored by summing up constituent items so that higher total scores (minimum = 9; maximum = 45) indicate more
supportive leadership behavior, and vice versa. Scale scores >36 were deemed to indicate a “high” wellness-centered
leadership rating overall. The MLII was used with permission from the copyright holder and all derivatives of the MLII
remain proprietary to Mayo Clinic.

Index Scales

We extracted the strongest four-item, three-item, and single-item abbreviations of the adapted MLII to serve as index
measures for comparative validation with the reference scale. Score thresholds for “high” well-being centered leadership
ratings on the 4-, 3-, and single-item abbreviated scales were set at >16, >12, and >4, respectively.

Perceived Autonomy Support

Perceived autonomy support was assessed using the six-item Physician Perceptions of Autonomy Support (PPAS-6)
scale,” framed with the work organization as the referent. The PPAS-6 is scored by summating items (after reverse
coding one negatively worded “interference” item) such that higher scores (minimum=6; maximum=30) indicate greater

autonomy support.
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Self-Valuation

Self-valuation was assessed using the four-item Stanford Self-Valuation Scale (SVS).** The scale combines two items
assessing deferment of self-care to prioritize work demands (eg. “I put off taking care of my own health due to time
pressure”), with two items assessing harsh responses to personal imperfections or errors (eg. “When I made a mistake,
I felt more self-condemnation than self-encouragement to learn from the experience”). Item response options are on
a five-point Likert spectrum ranging from 0 (“Never”) to 4 (“Always”). The SVS is scored by summating individual
items, with higher scale scores indicating greater self-valuation and vice versa. SVS scores >9 indicated “moderate to
high” self-valuation, and SVS scores <9 “low” self-valuation.

Burnout

Burnout was assessed using the ten-item Overall Burnout Subscale (OBS) of the Stanford Professional Fulfillment Index
(PFI).*! The OBS of the PFI rates burnout experienced in the preceding two weeks using four Work Exhaustion items and
six Interpersonal Disengagement items. Item responses range from O (“not at all”) to 4 (“extremely”). The Work
Exhaustion and Interpersonal Disengagement subscales of the PFI have been found to correspond strongly with the
emotional exhaustion and depersonalization scales of the Maslach Burnout Inventory.*” The OBS was scored by
summating then averaging constituent item scores (minimum score=0; maximum score=4).

Professional Fulfillment

Professional fulfillment was assessed with the six-item professional fulfillment subscale (PFS) of the Stanford PFL* The
PFS of the PFI rates perceptions of one’s work in the preceding two weeks on a 0 (“not at all true”) to 4 (“completely
true”) spectrum. The PFS was scored by summing up then averaging constituent item scores (minimum score=0;
maximum score=4).

Peer Connectedness

Peer connectedness was captured via a single questionnaire item (“I feel connected to my peers at work™) scored on
a five-point, bi-polar rating spectrum from “strongly disagree” to “strongly agree”.!' Higher scores indicate greater
perceptions of social connectedness with physician peers.

Peer Respect

Peer respect among physicians was captured via a single questionnaire item (“I feel respected by my peers at work™)
scored on a five-point, bi-polar “strongly disagree” to “strongly agree” rating spectrum.'' Higher scores indicate greater
perceptions of social connectedness with physician peers.

Analytic Strategy
Constituent items of the reference scale were ranked in terms of individual item validity based on two empirical criteria.

4344 model

First, we fitted a single-factor diagonally weighted least squares (DWLS) confirmatory factor analysis (CFA)
of the full-length scale and compared individual items’ factor loadings. Next, we conducted a unidimensional graded
response model (GRM) item response theory (IRT) analysis*® of the full-length scale and compared item-level informa-
tion function plots, which indicate each item’s precision in capturing well-being centered leadership. The highest-
performing item, on these two criteria, was extracted as the single-item abbreviated scale. The three and four highest-
performing items were constituted into 3- and 4-item abbreviated scales, respectively.

Divergent validity of the reference versus index scales was compared via Spearman rank correlations (p) with the
OBS. Convergent validity was evaluated via correlations (p) with the PFS, PPAS-6, SVS, Peer Connectedness, and Peer
Respect measures. Internal consistency reliability of the full-length adapted MLII versus its multi-item abbreviations was
compared using Cronbach’s alpha coefficient*® plus ordinal alpha and theta coefficients.*”*®

Logistic regressions were fitted to test the predictive validity of continuous index scale scores in discriminating high
well-being centered leadership ratings on the reference scale. Short-form scales were compared based on odds (+ 95%
confidence intervals) of discriminating highly supportive leadership behavior on the full-length scale and on area(s) under

receiver operating characteristic (ROC) curves (c-statistic). Logistic regressions of high reference scale scores on
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elevated index scale scores were also fitted to compare index scales’ inter-rater reliability based on accuracy, precision,
sensitivity, specificity,* and Cohen’s Kappa () coefficients of agreement.’® Raw ordinal scale scores were interpreted as
defined in their original validation studies and were not normed to a linear 0—10 spectrum as is the practice in some
studies. Analyses were performed using SAS™ software version 9.4 (SAS Inc., Cary, North Carolina, USA).

Results

Study Sample Attributes

The 2023 survey targeted 500 eligible physicians of whom 158 (31.6%) submitted responses, whereas the 2024 survey
targeted 815 physicians and elicited responses from 112 (14.95%). Respondents were 75.95% male in 2023, and 75.76%
male in 2024; as well as 43.04% non-Hispanic whites in 2023, and 44.44% non-Hispanic whites in 2024. Cardiologists
(both non-invasive and non-interventional) comprised 32.28% of respondents in 2023 and 35.35% in 2024, while
cardiovascular surgeons were 9.49% of respondents in 2023 and 11.11% in 2024. More than one third of respondents
(36.71% in 2023; 35.35% in 2024) had accumulated >20 years of clinical practice experience. Figure 1 (below)
summarizes the demographic attributes of the respondents in both 2023 and 2024.

Item-Level Validity and Reliability
In the single-factor CFA of the adapted MLII, items with the highest, second, third, and fourth highest standardized factor
loadings both in the 2023 (Agandardizea = 0-9048, 0.8943, 0.8693, and 0.890, respectively) and 2024 samples (Asiandardized =
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Figure | Characteristics of Survey Respondents.
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0.9191, 0.9016, 0.8879, and 0.8557, respectively) were: items 5 “provides helpful feedback and coaching”, 6 “recognizes
me for a job well done”, 8 “encourages me to develop my talents.skills”, and 2 “empowers me to do my job”. Items 5, 6,
8, and 2 also had the highest proportions of variance in item scores accounted for by the latent factor (well-being centered
leadership) in the 2023 (R* = 0.8187, 0.7998, 0.7912, and 0.7556, respectively) and 2024 samples (R*> = 0.8448, 0.8128,
0.7884, and 0.7322, respectively). The single-factor CFA model showed excellent fit to the overall sample in both 2023
(SRMR = 0.0354; CFI = 0.9999; TLI = 0.9972) and 2024 (SRMR = 0.0384; CFI = 0.9998; TLI = 0.9974). Table 1
summarizes findings from the CFA model. Figure 2 depicts item-level information function curve plots from
a unidimensional GRM analysis of the adapted MLII. The highest, second, third, and fourth highest item-level amount
of psychometric information across the breadth of variability in well-being centered leadership was captured by items 5,
6, 2, and 8, respectively, among 2023 respondents; and items 5, 6, 8, and 2, respectively, among 2024 respondents. Based
on these CFA and GRM findings, the four-item abbreviation of the adapted MLII combined items 5, 6, 8, and 2 from the
full-length parent scale; the three-item abbreviation combined items 5, 6 and 8; while item 5 alone became the single-

item abbreviation.

Table | Confirmatory Factor Analysis of the Adapted Mayo Leadership Impact Index

# Item Sample Factor R? Error Variance Item’s
Loading (B) of R? Validity Rank

| Holds career development conversations with me 2023 survey 0.8273 0.6844 0.31564 6th

2024 survey 0.7593 0.5765 0.42349 9th
2 Empowers me to do my job 2023 survey 0.8693 0.7556 0.24437 4th

2024 survey 0.8557 0.7322 0.26776 4th
3 Encourages employees to suggest ideas for 2023 survey 0.8499 0.7223 0.27769 5th

improvement

2024 survey 0.8541 0.7294 0.27059 Sth
4 Ensures that | am treated with respect and dignity 2023 survey 0.7785 0.6060 0.39401 8th

2024 survey 0.8138 0.6623 0.33771 7th
5 Provides helpful feedback and coaching on my 2023 survey 0.9048 0.8187 0.18128 Ist

performance

2024 survey 09191 0.8448 0.15519 Ist
6 Recognizes me for a job well done 2023 survey 0.8943 0.7998 0.20019 2nd

2024 survey 0.9016 0.8128 0.18716 2nd
7 | Keeps me informed about changes... in my clinic, work 2023 survey 0.8061 0.6498 0.35018 7th

unit, or hospital

2024 survey 0.7843 0.6151 0.38490 8th
8 Encourages me to develop my talents and skills 2023 survey 0.8895 0.7912 0.20875 3rd

2024 survey 0.8879 0.7884 0.21162 3rd
9 Overall, | am satisfied with the person(s) who 2023 survey 0.7774 0.6044 0.39561 9th

provide(s) ...the support listed above

2024 survey 0.8541 0.7294 0.27055 5th
Indexes of Overall Goodness-of-fit Sample N SRMR GFI TL

2023 survey 135 0.0354 0.9999 0.9972

2024 survey 112 0.0384 0.9998 0.9974

Abbreviations: f, standardized eta coefficient; GFI, goodness of fit index; N, number of respondents; R?, squared multiple correlation; SRMR, standardized root mean
square residual; TLI, Tucker-Lewis index.
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Criterion Validity and Internal Consistency Reliability

The 2023 and 2024 respondent samples yielded similar Spearman rank correlations of the full-length adapted MLII with
its single-item (p=0.8903 vs 0.9198), three-item (p=0.9548 vs 0.9531), and four-item abbreviations (p=0.9649 vs 0.9642).
Likewise, we observed similar correlations of the four-item abbreviation with its three-item (p=0.9805 vs 0.9756) and
single-item (p=0.9132 vs 0.9422) counterparts, and between three- and single-item abbreviations (p=0.9242 vs 0.9628),
in 2023 versus 2024.

A Item Information Curves
Item 1 Item 2 Item 3
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Figure 2 continued.
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B Item Information Curves
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Figure 2 (A) ltem Information Curve Plots from a Graded Response Model Analysis on the Full 2023 Respondents’ Sample (B) Item Information Curve Plots from
a Graded Response Model Analysis on the Full 2024 Respondents’ Sample.

Correlations of abbreviated MLII scales with well-being measures were all in expected directions (ie., negative
correlations with overall burnout but positive correlations with professional fulfillment, autonomy support, self-valuation,
peer connectedness, and peer respect).

Abbreviations of the adapted MLII evaluated had virtually identical divergent and convergent validity to that of the full-
length, parent scale among both 2023 and 2024 respondents. Table 2 outlines the aforementioned correlation indexes. Four-
item and three-item abbreviations were identical to the full-length scale in their internal consistency reliability across 2023 and
2024 respondent populations (all reliability coefficients > 0.900; see eSupplementary Table 1 for details).
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Table 2 Distribution of Scores on the Full-Length and Short-Form Versions of the Adapted Mayo Leadership Impact Index and
Correlations with Physician Well-Being Measures

Single-ltem 3-Item Abbreviated 4-Item Abbreviated 9-Item Full-Length
Abbreviated Index Index Index Index

Survey Sample 2023 2024 2023 2024 2023 2024 2023 2024
Distribution of scale scores
Range: minimum — maximum -5 I -5 3-15 3-15 4-20 4-20 9 -45 9 -45
Mean * standard deviation 3.7 (1.) 3.7 (1.3) 1.1 @3.1) 112 3.4) 14.6 (4.2) 14.6 (4.6) | 34.6 (82) | 343 (9.1)
Spearman correlation coefficient (p)
Single-ltem Abbreviated Index 1.0000 1.0000
3-Item Abbreviated Index 0.9242 0.9628 1.0000 1.0000
4-Item Abbreviated Index 09132 0.9422 0.9805 0.9756 1.0000 1.0000
9-ltem Full-length Index 0.8903 0.9198 0.9548 0.9531 0.9649 0.9622 1.0000 1.0000
Perceived Autonomy Support Scale 0.4721 0.4964 0.4994 0.5007 0.5212 0.5086 0.5670 0.5597
Self-valuation Scale 0.2488 0.3246 0.2833 0.3232 0.2901 0.3403 0.2862 0.3546
Overall Burnout Scale —0.2423 —0.2884 —0.2544 —0.3244 —0.2700 —0.3560 —0.3032 —0.3822
Professional Fulfillment Index 0.4020 0.4766 0.4398 0.4827 04717 0.4884 0.4696 0.4825
Connectedness with Peers (item) 0.3513 0.4817 0.3767 0.5069 0.3877 0.5230 0.4106 0.5249
Respect from Peers (item) 0.4081 0.5344 0.4824 0.5209 0.4826 0.4969 0.4957 0.5274

Predictive Validity and Inter-Rater Reliability

Logistic regression analysis showed that scores on four-, three-, and single-item abbreviations of the adapted MLII had
strong predictive associations with the odds of high well-being centered leadership ratings by 2023 and 2024 respondents
on the full-length scale (areas under the ROC curve > 0.900). This provides evidence of the abbreviated scales’ predictive
validity. We also observed high coefficients of agreement (see Table 3) between the abbreviated scales and full-length
adapted MLII in classifying highly supportive well-being centered leadership behavior (k coefficients > 0.700, accuracy
> 85%, sensitivity > 0.850, specificity > 0.700). This evidence supports the abbreviated scales’ inter-rater reliability vis-

a-vis the full-length, parent scale.

Table 3 How the Short-Form Abbreviations Compare with the 9-Item Full-Length Version of the Adapted Mayo Leadership Index in
Identifying Highly Supportive Leadership Behaviors

Single-ltem Abbreviated Index | 3-ltem Abbreviated Index | 4-ltem Abbreviated Index
Survey sample 2023 2024 2023 2024 2023 2024
Association of scores on short-form scale
With high scores on 9-item Adapted Index
Odds ratio 29.59 33.40 6.02 434 5.14 3.00
95% Cl of odds ratio (8.86, 98.84) (8.00, 139.51) (292, 1242) | (2.31,8.17) | (245, 10.80) | (1.91,4.71)
Significance (p value) < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Area under the ROC curve (c statistic) 0918 0.946 0.963 0.970 0.974 0.971

(Continued)
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Table 3 (Continued).

Single-ltem Abbreviated Index | 3-Item Abbreviated Index | 4-Item Abbreviated Index
Agreement with 9-item Adapted Index
In classifying high leadership support b
Kappa (k) coefficient (standard error) 0.703 (0.060) 0.764 (0.065) 0.807 (0.051) | 0.846 (0.507) | 0.808 (0.051) | 0.776 (0.066)
95% Cl of k coefficient 0.586-0.821 0.636-0.891 0.708-0.907 | 0.735-0.957 | 0.708-0.907 | 0.646-0.906
Z statistic 8.353 8.426 9.390 10.501 9.408 9.975
Significance (p value) <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Comparative ability of short-form scale to
Discriminate high leadership support b
Accuracy (%) 85.185 89.286 90.370 94.326 90.370 92.199
Precision ratio 0.793 0.841 0.887 0.966 0.937 0.944
Recall (or Sensitivity) ratio 0.956 0.983 0.926 0918 0.868 0.864
Specificity ratio 0.746 0.793 0.88l1 0.963 0.940 0.963
F score 0.867 0.906 0.906 0.941 0.901 0.903

Notes: a = logistic regression of high leadership support according to the 9-item MCLII on scores across the entire range of short-form abbreviations of the MCLII;
b = logistic regression of high leadership support according to the 9-item MCLII on high ratings by the abbreviated scales.

Discussion

The present study investigated the comparative validity of short-form abbreviations of the revised MLII adapted for
matrixed/multiform leadership structures versus the full-length 9-item scale as the reference. We elicited evidence that
the psychometrically strongest 4-item, 3-item, and single-item abbreviations of the adapted MLII are effective proxies of
the parent scale. The findings were mostly consistent across two consecutive years of survey data from physicians
practicing in a tri-hospital multi-specialty cardiovascular health system. The abbreviations of the adapted MLII provide
validated options for accurate surveillance of well-being centered leadership in matrixed healthcare networks aiming for
shorter, less costly multi-construct questionnaires.

Physicians in our study rated providing helpful feedback/coaching on one’s performance, captured by item 5 of the
adapted MLII, as the most salient well-being centered leadership trait. The second, third, and fourth most salient traits
were: recognizing a physician for a job well done (item 6), encouraging talents/skills development (item 8), and
empowering one to do one’s job (item 2). A prior study found encouragement of talents/skills development to be the
strongest item of the traditional MLII, with the second and third strongest being the items on helpful feedback/coaching
plus empowering one to do one’s job.*® Differences in item(s) rated as the most salient by the two studies must be
interpreted with caution. As noted before, the Dyrbye et al (2024) study sampled only physicians in traditional
hierarchical structures with “direct-report” supervisors and predated the COVID-19 pandemic,’® which substantially
affected physicians’ well-being®' In multiform settings, rather than constrain respondents to rate a direct-report super-
visor, each individual ought to evaluate the leader(s) with sufficient influence to empower well-being in the matrix,
making the adapted MLII more aligned with such contexts than the traditional MLII. Future studies should assess
differences in the salience of specific leadership traits for physicians in healthcare settings with matrixed/multiform
leadership structures versus those in more hierarchical settings that assign a single “direct report” supervisor to each
physician.

This study yields three short-form proxies of the adapted MLII that are psychometrically strong but less burdensome
to incorporate within multi-construct questionnaires by health systems with matrixed, multiform leadership structures
that aim to track well-being centered leadership behaviors. The single-item abbreviation of the adapted MLII might be
attractive to organizations that can only afford space for one additional item on their multi-construct survey-
questionnaire. This choice would share the known advantages and disadvantages of other single-item measures.’” >
While less time-consuming, less burdensome for respondents, and less costly to incorporate within multi-construct
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questionnaires than long-form scales, single items inadequately capture complex constructs due to a narrow conceptual
depth, and their internal consistency is hard to confirm.**-**3° Abbreviated scales with at least three items are short
enough to maintain low-burden advantages of single items while adding conceptual nuance.’® Compared to their single-
item counterpart, 3- and 4-item abbreviations of the adapted MLII have the advantage of enabling latent variable models
to be fitted as these typically require three or more indicator items for each latent construct.’’ Internal consistency
reliability is also easier to confirm for the multi-item versus single-item abbreviations.>

From an implementation science perspective, the abbreviated short-form versions of the adapted MLII are suitable for
scaling across healthcare systems. Within the RE-AIM framework, abbreviated measures enhance “Reach” by reducing
respondent burden, foster “Adoption” by lowering dissemination costs, enhance “Implementation” feasibility by fitting
into routine survey workflows, and aid “Maintenance” by facilitating repeated, low-burden longitudinal assessment.’®
From a CFIR viewpoint, these tools align with favorable intervention characteristics such as simplicity and adaptability,
fit well within the inner setting of existing measurement infrastructures, and strengthen the process domain by enabling
standardized feedback and iterative learning across units and institutions.>**” These attributes position short-form MLIT
measures as pragmatic tools for implementing and sustaining well-being—centered leadership initiatives in complex,
matrixed healthcare systems.

Limitations of this study are acknowledged. Respondents were from a single healthcare system. Generalizability and
external validity of our findings needs to be confirmed by future studies in matrixed networks situated in diverse
geolocations and cultures (eg., other countries) whose physicians include a diverse mix of specialties, experience levels,
and demographics (eg., non-cardiovascular specialties and trainees). Our survey response rates also fell below published
averages for online surveys of specialist physicians.®"*> While this can limit the generalizability of estimated point
prevalence of the domains assessed, it is less likely to influence which MLII items have the highest factor loading on
reference scales and/or the correlations between MLII scores and other measures. We performed a sensitivity analysis to
assess the extent to which the modest sample size challenged statistical conclusion validity. The sensitivity analysis
duplicated our methods on an expanded, simulated dataset generated via 100 multiple imputations® of the study sample
and obtained identical psychometric indexes, suggesting that the findings are robust to sample size limitations. Sahin et al
show that, in a unidimensional IRT model testing a 10-item scale, a sample of 150 persons (ie., 15 persons per item) is
sufficient to yield accurate item parameters.°* The strict anonymity of survey responses did not permit linking of each
respondent’s cross-sectional data across both survey years, which precluded the calculation of test-retest reliability. The
study also did not test acquiescence response bias. The main strengths of the study are the robust reliability and validity
indexes, which are similar to those obtained from larger studies. Consistency of findings across two consecutive years is
another strength.

Conclusion

This study successfully evaluated the psychometric reliability, validity, and utility of 4-item, 3-item, and 1-item
abbreviated versions of the revised MLII adapted for organizational settings with matrixed, multiform leadership
structures. These three short-form abbreviations provide less burdensome but strong proxies of the 9-item full-length
scale from which organizations can select a most appropriate option based on specific needs for brevity and parsimony.
The single-item abbreviation can act as an ultra-brief, limited screening measure of well-being centered leadership to
rapidly identify under-served physician subgroups for subsequent deeper analysis/intervention. The 3- and 4-item
abbreviations provide more nuance, maintaining low-burden advantages of single items, but with less detailed feedback,
especially for organizations seeking to identify specific leadership behavior domains for improvement, than the full-
length scale. Future studies should evaluate short-form and full-length versions of the adapted MLII within a broader
range of matrix-structured healthcare networks.
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