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Introduction: Professional identity formation (PIF) is an ongoing, self-reflective process involving habits of thinking, feeling and acting like a physician and is an integral component of medical education. While qualitative work has suggested that PIF is informed by professionalism, resilience, and leadership, there is a dearth of quantitative work in this area. Multiple methods build rigor and the present study aimed to quantitatively assess the relative psychometric contributions of professionalism, resilience, and leadership constructs to informing PIF, using a latent factor analysis approach.

Methods: We analyzed data from the PILLAR study, which is an online cross-sectional assessment of a pre-clinical cohort of medical students in the RCSI University of Medicine and Health Sciences, Dublin, using established and validated quantitative measures in each area of interest: PIF, professionalism, leadership and resilience. A total of 76 items, combining four validated scales, along with a selection of demographic questions, were used. The hypothesis that PIF is informed by, and correlates with, professionalism, resilience and leadership was examined by conducting a confirmatory factor analysis of a proposed three-factor higher-order model. Model estimation used Maximum Likelihood Method (MLM) with geomin rotation. The hypothesized (measurement) model was examined against an alternative (saturated) model, as well as a three-factor model.

Results: Latent variable analysis from 1,311 students demonstrated that a three-factor higher-order model best fit the data; suggesting PIF is informed by professionalism, resilience, and leadership, and that these constructs are statistically distinct and account for differential aspects of PIF. This higher-order model of PIF outperformed both the saturated model and the three-factor model. The analysis of which component may be the most or least influential was inconclusive, and the overall model was not influenced by year of training.

Discussion: Building upon existing conceptual contentions, our study is the first to quantitatively support the contribution of professionalism, resilience, and leadership to the development of professional identity, and to delineate the inter-relationships between PIF and these constructs. This information can be used by medical educators when designing curricula and educational strategies intended to enhance PIF. Future work should seek to assess the influence of these constructs longitudinally.
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Introduction

It has been proposed that professional identity formation (PIF) should be a central focus of medical education and this recommendation has been supported by several researchers (1–3). Professional identity formation can be defined as “A representation of self, achieved in stages over time during which the characteristics, values, and norms of the medical profession are internalized, resulting in an individual thinking, acting, and feeling like a physician” (1). University programs can have a significant impact on PIF, in that they are important contributors to the formation of professional identity in medical students (4–6). It has been suggested that the PIF of future physicians is strongly influenced by PIF curricula and pedagogic strategies (7). Curricula should provide adequate opportunity for a student to reconsider their own values and beliefs, by relating to the behaviors that are expected by the medical profession, colleagues, and patients (8). Strategies such as incorporating process-based outcomes along with guided self-assessment have been suggested as potential effective methods to integrate PIF into curricula (9). In terms of educational strategies, several methods have been reported to be effective in PIF. Namely, the importance of role models and mentors, early exposure to patients and the clinical environment, structured feedback, and narrative reflection (10–14). Experiences during clinical teaching have been identified as being particularly important contributors to the student’s formation of their professional identity (15). Similarly the importance of mentorship and clinical placement experience has been proposed as an important factors in fostering resilience and professionalism and leadership skills in medical students (16–18). It has been reported that during longitudinal integrated clerkships, where students participate in the comprehensive care of patients over time, the responsibility students assume as they become co-providers of patient care contributes significantly to their professional identity through the development of meaningful interpersonal relationships along with belonging to a community of practice (19). It has also been suggested if there a lack of professional identity development during training it could result in a loss of trained students from their respective industry (20). The concept of PIF in medicine is not new (21) and much of the existing literature concentrates on what PIF is and why it is important (22). PIF is considered to be of equal importance to the acquisition of clinical knowledge and skills (23). Furthermore, there is an ample amount of research outlining how PIF is developed and is based on multiple theoretical perspectives including developmental and social psychology theory (1–3, 7, 12, 24).

The concept of PIF is complex, multi-factorial, and has been identified to have multiple domains (11, 25). There has been some valid debate in the literature about the difficulty of objectively assessing PIF due to it being a private individual experience (26), however, it has been suggested that if PIF is to be a significant educational objective, robust assessment or markers of its development should be established (23, 27). Furthermore, a systematic review of the literature concluded that there is a dearth of studies which examine the psychometric validity of professional identity measures suggesting that further psychometric validation of quantitative PIF assessments, or its subcomponents, is warranted (5).

In the area of medical education professionalism has been demonstrated to be a key contributor to PIF (11). Traditionally, a summative assessment of professional behaviors has been used as a surrogate for PIF (27). This may be assessed through the completion of professionalism surveys and reflective assignments (28, 29). However, emotional resilience and leadership have also been identified as key elements in forming a personal and professional identity (23, 25, 29, 30). For PIF to occur, medical educators should have a clear understanding of the influences which impact this important developmental process. While multiple other constructs have also been argued to comprise PIF, we deliberately focused on professionalism, leadership and resilience as they are important components in our University’s new Personal and Professional Identity curriculum and investigation into their assessment was required. While literature has linked these factors conceptually and theoretically, it has done so in a qualitative manner, with, to the best of our knowledge, no evidence from quantitative studies. Applying psychometric scaling analysis techniques could allow researchers to delineate quantitatively the interrelationships, if any, among these various constructs, providing support or new insights on these theoretical contentions. Indeed, identifying these interrelationships and the degree to which they may influence PIF could provide significant information for the development of educational strategies for PIF. Our group has recently proposed a quantitative progress assessment of PIF, including professionalism, leadership and resilience (22), and a latent variable analysis of this dataset, therefore, provides a unique opportunity to ascertain whether these constructs do indeed contribute to PIF development. Specifically, we can ascertain the most appropriate theoretical model of PIF, for example comparing models where PIF is informed by resilience, leadership and professionalism (a higher-order model), or alternatives where these constructs are separate (a three-factor model), or if these simply indicate an overall single dimension (a saturated model).



Aim

The present study aimed to quantitatively investigate the extent to which PIF is informed by professionalism, leadership, and resilience, using a latent factor analysis approach.



Methods


Study design

The present study reports a quantitative, psychometric evaluation of the factorial structure of PIF in medical students using data obtained from cross-sectional data from the broader PILLAR (Professional Identity Formation, ProfessionaLism, Leadership, And Resilience) study [for further detail see reference (23)]. PILLAR is an online assessment of the entire cohort of pre-clinical medical students at the RCSI University of Medicine and Health Sciences, Dublin, Ireland.1 A comprehensive online assessment of PIF, professionalism, leadership, and resilience was conducted using a 76-item questionnaire, which comprised four validated scales and additional questions on participant demographics. All items from the original PILLAR assessment were included in this study’s analysis. The PILLAR assessment was embedded as a compulsory part of the professionalism curriculum in pre-clinical year modules. Although compulsory, students provided voluntary, explicit, and written informed consent if they agreed to their data being used for research purposes. Ethical approval was obtained from the RCSI Research Ethics Committee before conducting the study (REC202005016). The methodology adheres to the STROBE reporting guidelines (31).



Setting

Assessments were completed online by pre-clinical medical students at RCSI University of Medicine and Health Sciences, Dublin, Ireland.



Participants

All 1,427 pre-clinical medical students were invited to complete the PILLAR assessment between September 2020 and February 2021, see our methods paper for further information on methodology (23). The recruitment sample comprised all students from Foundation Year (pre-medicine; FY), Years 1–3 of direct-entry undergraduate medicine (DEM), and Years 1–2 of graduate-entry medicine (GEM). Of this sample, 1,311 participants (93% of eligible medical students) consented to their data being used as part of the research.



Variables

The PILLAR assessment comprised four valid and standardized scales examining PIF, professionalism, resilience, and leadership (23).


Professional identity formation

PIF was assessed by the 9-item Professional Self-Identity Questionnaire (PSIQ) (32). The PSIQ measures 9 domains of professional self-identity within health and social care professions including teamwork, communication, patient or client assessment, cultural awareness, ethical awareness, using patient or client records, dealing with emergencies, reflective practice, and teaching. Respondents rated each statement as to how they would currently identify themselves when undertaking each professional activity on a scale from 0 to 6, where 0 represents the first day as a student doctor, and 6 indicates a newly qualified doctor. After the study pilot, an additional item relating to PIF was included in the study protocol; namely, “I feel like a member of the medical profession.” Participants rated this item along a 5-point response scale from “Strongly disagree” to “Strongly agree.”



Professionalism

Professionalism was captured by 25 items from a 27-item measure of perceptions among medical students toward unprofessional behaviors (33). Two items about inappropriate dress (“Women’s dress,” “Men’s dress”) were excluded as they were not deemed suitable for the present cohort. For each statement, participants responded “yes/no” as to whether they observed, participated in, or considered the behavior to be unprofessional. To simplify analysis as per previous research, and to observe parsimony in the attitudinal assessment of professionalism, only the “perception of professionalism” responses were included in the factor analysis (34).



Leadership

The Medical Leadership Competency Framework (35) outlines the leadership competencies expected of practicing clinicians. Participants considered 15 items on personal qualities and working with others and rated each item as 0 “Very little/None of the time,” 1 “Some of the time,” or 2 “A lot of the time.” Scores were averaged for each domain, where higher scores were indicative of greater levels of leadership.



Resilience

Resilience was measured by the Brief Resilience Scale, which comprises six statement items on the perceived ability to cope with stress (36). Items were rated along a 5-point Likert scale from “Strongly Disagree” to “Strongly Agree,” with higher scores indicating higher levels of perceived resilience.




Data sources

The study investigators provided brief presentations to each year of medical students to introduce the PILLAR assessment and invite them to participate in the research study component. The assessment was distributed to students via online SurveyMonkey software, coordinated by the RCSI Quality Enhancement Office (QEO) which acted as an independent data controller. During class time, the QEO sent automated, individualized emails to all eligible students with a link to complete the assessment. Students were also provided with two weekly reminders. The link took participants to an online participant information leaflet and consent form where students either consented or declined for their information to be used for research purposes. The QEO completely anonymized the responses for consenting participants, removing all identifiable data, before transferring the data to the research team.



Bias

We addressed potential non-response, selection, sampling, and attrition bias through our methodology, by having PILLAR as a compulsory assessment for pre-clinical students, thereby ascertaining data from all relevant pre-clinical years. Due to issues with curriculum reform, it was not possible to have PILLAR as a compulsory assessment for the clinical years, although this will be addressed in the future.



Study size

During September 2020 and February 2021, all pre-clinical students completed the assessment and were invited to participate in this study (n = 1,427).



Statistical methods

The hypothesis that PIF is informed by professionalism (Pro), resilience (Res) and leadership (Lead) was examined by conducting a confirmatory factor analysis of a three-factor higher-order model. The hypothesized (measurement) model was examined against two alternatives: a saturated model, which posited that all professionalism, leadership and resilience items loaded directly onto a single PIF construct, as well as a three-factor model, which assessed professionalism, leadership and resilience as three independent constructs that did not load onto a common PIF factor. Analyses were conducted using R (v4.1.2) in R Studio (v2022.02.0, Build 443) (37). Uni-and multivariate normality tests were conducted using MVN (v5.9) (38). Confirmatory factor analysis was conducted using Lavaan (v.06–9), Psych (v2.1.9) and semTools (v0.5–5) packages (39–41). Model estimation used the Maximum Likelihood Method (MLM) with geomin rotation. Reliability was determined as McDonald’s Omega using MBESS (v4.9.2) (42). Data were found to violate the assumption of multivariate normality (see Supplementary Appendix 1), which can result in inflated χ2-values, subsequently causing inflated model fit indices. To insulate χ2 against the deviation from multivariate normality, and to produce robust standard errors and significance values, the robust Maximum Likelihood Method (MLR) was used when estimating model parameters (43). Goodness-of-fit was examined using absolute fit indices [Root Mean Square Error of Approximation (RMSEA) and Standardized Root Mean Square Residual (SRMR)], which are considered to be acceptable at <0.8 and < 0.06, respectively (44) and relative fit indices [Close Fit Index (CFI) and Tucker-Lewis Index (TLI)], which are considered to be acceptable at >0.90 (45). Inspection of modification indices (MIs) suggested that model fit could be improved if the error covariance for a number of items was constraint-free. Specifically, several items on the Professionalism factor were indicated. The suggested unconstrained error covariances were introduced one by one until the remaining MI values were below the 3.84 threshold (46). It was considered that each of the three factors would make relatively independent contributions to the construct of PIF. To assess this, discriminant validity was examined in several ways. First, the average variance extracted (AVE) for each factor was compared to the average shared variance (ASV) among the three factors (47). Then, the square root of the AVE for each factor was examined against respective standardized correlation coefficients with other factors. Multi-group modeling was then used to assess the equivalence of the measurement model across the first three academic years of undergraduate study. Analysis of variance (ANOVA) was used to compare a multi-group configural model, calculating independent factor loadings and intercepts for each year, with a metric invariant model (where factor loadings were fixed across years) and a scalar invariant model (where factor loadings and intercepts were fixed across years). Critical change thresholds were as follows; RMSEA >0.015, SRMR >0.010, CFI/TLI > 0.010 (48).




Results


Participants

A total of 1,427 students were invited to complete the PILLAR assessment, with n = 1,331 (93%) students responding and n = 1,311 (92%) consenting to their data being used for research. The mean age was 22 ± 3.0 years with just over half of the participants being female. In terms of country of origin, the majority of students were from four individual regions/countries, the Middle East (29%), North America (21.3%), Ireland (16.5%), and Malaysia (11.5%), reflecting the diversity of the student population. Further details on descriptive statistics are in our original paper (23).



Outcome data


Main results: factor analysis—hypothesized model

The hypothesized measurement model was estimated [χ2(986) = 3896.34, p < 0.001]. By the aforementioned criteria, absolute fit indices demonstrated acceptable fit: RMSEA (0.052, 90% CI = 0.050–0.054), SRMR (0.050), but relative fit indices were outside of acceptable values: CFI (0.81), TLI (0.80). Leadership demonstrated the largest factor loading onto PIF (0.70), followed by resilience (0.54), then professionalism (0.27). The items that were then constraint freed and their respective bivariate correlation coefficients are presented in Table 1. The revised model was significant [χ2(971) = 2482.09, p < 0.001] and demonstrated improved fit across most indices, with relative fit indices now presenting with acceptable values: RMSEA (0.038, 90% CI = 0.036–0.040), SRMR (0.042), CFI (0.90), TLI (0.90). Reliability analysis using McDonald’s Omega (ω) indicated that each of the three factors was reliable and that factor reliability could not be improved by removing items: professionalism ω = 0.92 (95% CI = 0.920–0.932), resilience ω = 0.83 (95% CI = 0.814–0.842), leadership ω = 0.79 (95% CI = 0.774–0.807). The model schematic and parameter estimates, including path coefficients and error terms, can be seen in Figure 1, while standardized factor loadings, Omega coefficients and average variance extracted (AVE) can be seen in Table 2. Contrary to the unmodified model, Resilience demonstrated the largest factor loading onto PIF (0.70), followed by professionalism (0.45), and then leadership (0.13). Discriminant validity was observed in relation to the three factors, as the AVE was greater than the ASV (47) and the square root of the AVE was greater than the correlation coefficients for all factors (Table 3) (49).



TABLE 1 Professionalism item covariance and correlations (> 0.07).
[image: Table1]
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FIGURE 1
 Higher order model of professional identity formation.




TABLE 2 Descriptive statistics, item factor loadings, alpha coefficients, and AVE values.
[image: Table2]



TABLE 3 Standardized scale correlation coefficients.
[image: Table3]



Comparison of hypothesized models to alternatives

The hypothesized three-dimensional factor structure of PIF was then compared with an alternative unidimensional (saturated) model using modified indices as per the measurement model, whereby professionalism, resilience and leadership items were allowed to load onto a single PIF factor. A Chi-square difference test was conducted, which indicated that the hypothesized measurement model was a better fit than the alternative model at a significance level of p < 0.001. This was further evidenced when comparing the measurement model fit indices to those of the alternative model 1. The measurement model was also compared against an alternative three-factor model whereby professionalism, resilience and leadership items loaded onto respective factors, but these factors did not load onto a higher-order PIF factor. A Chi-square difference test again indicated that the measurement model presented with a better fit than did alternative model 2 at a significance level of p < 0.001. This was also reflected in the fit indices. The outcomes of the comparisons of the measurement model with the alternative models (see Table 4) provide further support for the hypothesis that professionalism, resilience and leadership are statistically distinct constructs and that these constructs inform a higher-order construct of professional identity formation.



TABLE 4 Model fit statistics.
[image: Table4]



Model equivalence across academic year

Multi-group modeling was then conducted to assess the stability of the higher order 3-factor model of PIF over time. Initially, a comparison of fit indices for a configural model with those of both a metric and scalar model suggested little difference in fit across models. This was further assessed using ANOVA, which indicated non-invariance in relation to both the PIF model (metric invariance) and item scoring (scalar invariance) across the three academic years (see Table 5).



TABLE 5 Invariance analysis by academic year.
[image: Table5]





Discussion

This paper is the first to conduct and compare factor analytic models of PIF and its contributors. The main findings are that a three-factor higher-order model is the best fit for the data, suggesting that PIF is informed by professionalism, resilience and leadership, which are statistically distinct and account for different aspects of PIF. This higher-order model of PIF outperforms both the saturated model (where all items are allowed to load onto one component) and the three-factor model (where items load on their respective factors, but the factors do not load onto PIF).

Our results provide important quantitative support for the previous qualitative work that suggested PIF is positively influenced by emotional resilience and leadership (25, 29). These results have practical implications for medical education in that they substantiate incorporating professionalism, leadership and resilience into curricula and educational interventions which aim to specifically support PIF. Initially, leadership was found to be the most influential component of PIF, with professionalism being the least influential. However, the professionalism scale required several index modifications to achieve a statistically (while theoretically) sound higher-order PIF model. In the resulting revised measurement model, resilience is presented as the most influential component of PIF, while leadership is presented as the least influential, which are novel and potentially important findings, if replicated. While the models are theoretically identical, the revised measurement model is more statistically sound, as the collinearity issue with the professionalism measure is addressed and the model fit is improved. In light of the required modifications of professionalism and its subsequent impact on PIF loadings, inferences regarding which component of PIF might be most or least influential should be considered inconclusive for now. Future research could aim to explore the respective influences of professionalism, resilience and leadership on PIF with an alternative measure of perceptions of professionalism.

The results of invariance analyses indicated that both the higher-order model of PIF and participants’ perceptions of PIF may change over time. The relatively small difference in Chi-square and fit indices between the configural and metric models suggests that it may be possible to obtain a PIF model that is invariant across the three academic years. Therefore, formal curricular input may be needed to modify these perceptions. Considering the performance of the professionalism scale, it may be best to further examine this with an alternative measure of perceptions of professionalism. As students progress through their undergraduate studies, it is plausible that curricular input and environmental factors might augment perceptions of PIF, or that hidden curricula may indeed subvert or otherwise confound efforts to promote PIF over time (50). This could inform differences in item scores across academic years, resulting in the noted scalar invariance (51).

Although there were some issues with the professionalism measure, the results of this analysis support the viability of a 3-factor higher-order model of PIF, comprising professionalism, resilience and leadership. If these results are replicated in the future, it would compound the suggestion that investing in training in each of these aspects would be core to appropriate PIF formation in future physicians.


Limitations and future research

The major limitation of this paper is the lack of data from students in their clinical years. This will be addressed in future work, as the PILLAR assessment is longitudinal and future cohorts will continue to complete it into the clinical years in a reformed curriculum. The data are cross-sectional only, and future longitudinal work may show different results. Our regression analysis demonstrated significant differences among years on certain variables, however, there was no clear evidence of increasing or decreasing scores by year. Our results point to potential cohort effects and that each class should be taken on its own merits, rather than necessarily expecting a gradient of results from cross-sectional data. However, this result may point to a lack of sensitivity to change in these instruments, which contrasts with other work on the use of essays which do show change over time (52). Future iterations of PILLAR, with longitudinal data for each student, will shed light on these issues. Another potential limitation can be noted in relation to the professionalism measure. The loading for professionalism was initially small. Inspection of modification indices suggested that the overall model fit could be improved by freeing several error covariances. The terms that were freed all pertained to the professionalism factor, which subsequently increased its loading onto PIF. However, this had a detrimental effect on the loading for leadership. In light of what appears to be a significant collinearity issue across several pairs of items on the professionalism scale, it may be that this measure is inadequate. In this regard, it is also instructive to consider that modifying these indices may have affected invariances outcomes (53), thus our conclusions about the relative contributions of each factor to PIF are tentative. Although the higher-order model of PIF as constituting professionalism, resilience and leadership still demonstrated adequate fit, further research could usefully explore the potential for a more optimal and parsimonious higher-order PIF model using an alternative measure of perceptions of professionalism [e.g., the Professionalism Assessment Scale (PAS)] that may not require modified indices (54).

Additionally, while the sample obtained can be considered representative of undergraduate medical students (covering 3 years and two entry pathways), findings might not reflect other types of students, or indeed other types of professions. Further research could be undertaken to examine if the 3-factor higher-order model of PIF might be evident among different types of undergraduate students, for example, those studying engineering, accounting or computer science. It may also be useful to explore if the higher-order model is found among students of other universities. Research could also examine if this model remains stable as students enter into medical professions, and could explore other professions, such as consultancy, law or fast-moving consumer goods.

To conclude, our study is the first to quantitatively support the contribution of professionalism, resilience, and leadership to the development of professional identity, and to delineate the inter-relationships between PIF and these constructs. This information can be used by medical educators when designing curricula and educational strategies intended to enhance PIF. Future work should seek to assess the influence of these constructs longitudinally.
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