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ABSTRACT 

 

Objectives 

The aims of the study were to determine whether differences in leadership self-

perception/behaviour in healthcare researchers may influence research performance, and to evaluate 

whether certain leadership characteristics are associated with enhanced leadership efficiency in 

terms of motivation, effectiveness and satisfaction. 

 

Design and Participants 

All Faculty of Medicine Professors at Imperial College London (n=215) were sent the Multifactor 

Leadership Questionnaire (MLQ) Self form as a means of evaluating self-perception of leadership 

behaviours.  

 

Main outcome measures 

For each professor, we extracted objective research performance measures (total number of 

publications; total number of citations; and h index) from January 1st 2007 to December 31st 2009.  

The MLQ measured three leadership outcomes, which included motivation, effectiveness and 

satisfaction. Regression analysis was used to determine associations.  

 

Results 

A total number of 90 responses were received, which equated to a 42% response rate. There were 

no significant correlations between transformational, transactional or passive/avoidant leadership 

behaviours and any of the research performance measures. The five transformational leadership 

behaviours (i.e., IA, IB, IM, IS, IC) were highly significant predictors of leadership outcomes; extra 

effort (all B>0.404, SE=0.093-0.146, p<0.001); effectiveness (IA, IM, IS, IC B>0.359, SE=0.093–

0.146, p<0.001; IB B=0.233, SE=0.103, p=0.026); and satisfaction (IA, IM, IS, IC B>0.483, 

SE=0.086-0.139, p<0.001; IB B=0.296, SE=0.101, p=0.004). Similarly, contingent reward was a 



significant predictor of extra effort (B=0.400, SE=0.123, p=0.002), effectiveness (B=0.353, 

SE=0.113, p=0.002), and satisfaction (B=0.326, SE=0.114, p=0.005). 

 

Conclusions 

This study demonstrates that transformational leadership and contingent reward positively influence 

leadership efficiency in healthcare researchers. Although we did not show an association between 

leadership behaviours and research performance metrics, further studies utilising contextual 

performance measures at team and organizational levels are required. 

 

INTRODUCTION  

 

The healthcare sector has become a competitive market where Academic Healthcare Science 

Centres (AHSCs) compete with private organizations, in terms of quality and cost effectiveness, to 

deliver improved patient outcomes within the current fiscal constraints. Leadership is one of the 

critical factors to achieve organizational development and safety because it allows through decisive 

processes to create and execute vital objectives, modify thoughts and accomplish change.[1 2] 

Leaders benefit their healthcare organizations in many ways – including, importantly, in developing 

effective strategy and decision making and in creating a corporate culture focusing on high 

performance.[3]  

 

In the academic healthcare setting, leadership is often perceived as an individual who commands 

authority and exercises supremacy, with exceptional aptitude. This interpretation of leadership is no 

longer sufficient, because of the multitude of challenges and problems that are faced by hospitals 

and academic healthcare centres. [4 5] Leadership can no longer be the effort of a single person, but 

will need to infiltrate all organizational levels and embrace those individuals who traditionally 

regarded themselves as leadership nonentities.[5]  

 



Effective leaders are pioneers in strategic decision-making, which generates high productivity that 

delivers "value to the client".[3] This transformational element of leadership is influential in 

developing mind-sets such as commitment, trust, cohesion and motivation, which increase 

individual and organizational performance. Organizations that encourage and cultivate 

transformational leadership are more constructive and successful, entice and retain higher 

performing employees, stimulate inventiveness and innovation, build effective teams, and are 

strategically placed to react well to fluctuations in the economic climate.[6] 

 

The aims of this study were to: (i) determine associations between self-perceived leadership 

behaviours (transformational, transactional, passive/avoidant) and research performance variables 

in academic healthcare researchers; and (ii) evaluate whether self-perceived leadership behaviours 

in academic healthcare researchers are associated with enhanced leadership efficiency in terms of 

motivation, effectiveness and satisfaction. 

 

METHODS 

 

Sample population 

The Faculty of Medicine Imperial College London, UK, was established in 1997, and is one of 

Europe’s largest medical institutions.[7 8] It is organised into the Institute of Clinical Sciences, 

Kennedy Institute of Rheumatology, Department of Medicine, National Heart and Lung Institute, 

School of Public Health, and Department of Surgery and Cancer.[7 8] We used the database from 

the university intranet to create a list of all the Faculty of Medicine Professors at Imperial College 

that were in employment on the 31st December 2009. For each of the professors included in the 

study, we extracted the first name, surname, gender, academic rank, physician status (i.e., whether 

the academic was a physician or non-physician scientist) and surgeon status (i.e. whether the 

academic was a surgeon or not).   

 



Research performance variables 

We used SciVerse Scopus Author Identifier to generate the publication list authored by each 

professor.[7 9] If the search tool identified more than one publication list for a professor’s name, 

then we combined the appropriate publication lists. For each professor, we examined the 

publication list and excluded any publications that were not attributable to the individual professor. 

For each professor, we extracted the total number of publications; total number of citations; and h 

index (A researcher has index h if h of his/her Np papers have at least h citations each, and the other 

(Np − h) papers have no more than h citations each) for the time period January 1st 2007 to 

December 31st 2009. We also calculated the total number of publications prior to January 1st 2007.   

 

Survey instrument 

In the published literature, the Multifactor Leadership Questionnaire (MLQ) is one of the most 

established methods to evaluate leadership behaviours.[10] Initially it consisted of 73 items, but the 

most recent version has been refined to 45 items that measure nine factors outlined in the Full-

Range Model of Leadership (Figure 1) (Table 1).[10]  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 1: Leadership styles and their components	
	

	

Leadership Styles Components Description 

Transformational 
Leadership 

Idealized influence attributes (IA) 
Earn respect of others by your actions, 
followers keen to take on values and 
attributes of their leaders 

Idealized influence behaviours (IB) 
Follower behaviour takes example from 
leaders own actions. Moral and ethical 
effects of decisions are considered 

Inspirational motivation (IM) 
Motivate followers to envisage appealing 
prospects, leading them to eventually dream 
by themselves 

Intellectual stimulation (IS) 
Encourage creativity and originality by 
probing ideas, restructuring difficulties and 
handling issues in innovative ways 

Individual consideration (IC) 
Individual counselling and mentorship, 
leads to empowerment and development of 
individual abilities 

Transactional 
Leadership 

Contingent reward (CR) 

Rewards and reprimands given are based 
upon performance. Leads to personal and 
collective accomplishment of anticipated 
performance 

Management-by-exception: active (MBEA) 
Careful observation of deviations from 
benchmarks, errors or misdeeds, swiftly 
followed by remedial action 

Passive/ avoidant 
Leadership 

Management-by-exception: passive (MBEP) 
Avoids action until significant problems 
occur. Doesn’t believe in mending things 
until broken 

Laissez-faire (LF) 
Abstains from important decision making, 
defers answering imperative questions, does 
not attend when required 

 

 

We used the MLQ Self form, which is the self-rating part of the MLQ and which measures self-

perceptions of leadership behaviours (Appendix).[10] Furthermore, the MLQ Self form measures 

self-perception of three leadership outcomes of interest, namely motivation, effectiveness and 

satisfaction (Table 2).  

 

 

 

 

 



Table 2: Description of leadership outcomes 

 

Outcomes Descriptions 

Extra Effort 
I am able to lead colleagues in accomplishing more than their anticipations, uplift 
colleagues' hunger to achieve and enhance colleagues' eagerness to invest more 
energy 

Effectiveness 
How effective I perceive myself as a leader. I am successful in accomplishing 
colleagues' employment related goals, successful in achieving organizational 
necessities and in directing a team that is prosperous 

Satisfaction Reflects how satisfied I am with my leadership outcomes. I employ systems of 
leadership that are fulfilling and collaborate with colleagues in an agreeable manner 

 

 

The survey instrument administered in this study was used with permission given by Mind Garden 

Incorporation located in Menlo Park, California, USA. The source document for this survey 

was:  Multifactor Leadership Questionnaire Third Edition Manual and Sample Set by Bernard Bass 

and Bruce Avolio; Menlo Park, California: Mind Garden Incorporation, 2004.[10] The source 

document demonstrates robust evidence for validity, including factorial validation, and moderate to 

good reliability indices.[10] 

 

Statistical analysis 

We anonymised the data and obtained descriptive statistics to summarise the demographic, 

performance, and leadership variables. We tested data for normality using the Shapiro-Wilk test. 

Wilcoxon Mann-Whitney test was used to establish demographic differences in leadership 

behaviours. We used bivariate correlation (Spearman’s Rank for non-normally distributed data) to 

determine the relationship between independent variables (demographic and leadership), and 

dependent variables (performance). Data that were non-normally distributed were log10 transformed 

before univariate regression analyses were performed between independent and dependent 

variables. All statistical analyses were performed on SPSS Statistics for Macintosh, Version 21.0. 

Armonk, NY: IBM Corporation, released 2012. 

 



RESULTS 

 

A total number of 90 responses were received out of 215 surveyed professors, which equated to a 

42% response rate. Out of the 90 respondents 65 were male (72%) and 48 were physicians (53%). 

Out of the 48 physicians, 14 were surgeons (29%). Table 3 summarizes the descriptive statistics for 

the research performance variables. 

 

Table 3: Means, standard deviations, and minimum and maximum values for research performance 
variables 

 

Research performance 
variables Mean Standard 

Deviation Minimum Maximum 

      Previous publications 96.84 143.51 2.00 1013.00 
H index 13.41 12.29 0.00 58.00 
Number of publications  48.98 73.76 0.00 434.00 
Number of citations  1714.00 2008.31 54.00 11534.00 
         

 

 

Leadership descriptive scores 

Figure S1 illustrates the distribution of survey scores for transformational, transactional, 

passive/avoidant and outcomes of leadership. The MLQ manual defines research-validated 

benchmark scores for an optimal leadership profile that supports the best leadership outcomes for 

individuals, teams and organizations. Figure 2 outlines these benchmark scores and illustrates the 

number of respondents that accomplished these scores. Over 50% of respondents showed optimal 

leadership profiles when considering research validated benchmark scores for transformational, 

transactional and passive/avoidant leadership characteristics. However, less than 40% of 

respondents showed favourable scores for all three leadership outcomes domains. Physicians had 

significantly higher scores than non-physicians for the leadership behaviours ‘idealized attributes’ 

and ‘inspirational motivation’ (mean±sd: 3.121±0.512 vs. 2.873±0.571, p = 0.041 and 3.390±0.519 



vs. 2.990±0.400, p = 0.002 respectively). There were no statistically significant differences in 

leadership characteristics between gender or surgeon status. 

 

Correlational analysis  

Table 4 shows a ‘heat map’ of the bivariate correlations between research performance measures, 

leadership behaviours and leadership outcomes – where darker colours indicate higher absolute 

correlations. There were no significant correlations between transformational, transactional or 

passive/avoidant leadership behaviours and any of the research performance measures (i.e. number 

of publications, number of citations and h index). The five transformational leadership behaviours 

(i.e., IA, IB, IM, IS, IC) and contingent reward had a significant positive correlation with all three 

leadership outcomes (i.e., EE, EFF, SAT) (all rs > 0.31, p < 0.01). Management-by-exception 

(active) had a significant positive correlation with effectiveness, but the enormity of the correlation 

was less than that of contingent reward (rs = 0.23, p <0.032). The concept of a discrete passive-

avoidant leadership model was reinforced by the fact that management-by-exception (passive) and 

laissez-faire behaviours had a significant negative correlation with effectiveness (rs = -0.24, p < 

0.024; rs = -0.26, p < 0.012, respectively). 



 
Table 4: Bivariate correlations between measures of research performance, leadership behaviours and leadership outcomes (red = negative correlation, green = positive 
correlation) 
 
 
 

  IA IB IM IS IC 5 I's CR MBEA MBEP LF EE EFF SAT P C H 

IA                                 

IB 0.54** 

              

  

IM 0.54** 0.59** 

             

  

IS 0.47** 0.45** 0.52** 

            

  

IC 0.44** 0.46** 0.48 0.65** 

           

  

5 I's 0.78** 0.78** 0.83** 0.73** 0.70** 

          

  

CR 0.40** 0.44** 0.47** 0.40** 0.36** 0.54** 

         

  

MBEA 0.18 0.35** 0.16 0.26* 0.13 0.31** 0.29** 

        

  

MBEP 0.06 0.09 -0.17 0.06 -0.09 0.01 0.00 0.11 

       

  

LF -0.06 -0.15 -0.26* -0.08 -0.13 -0.15 -0.24* -0.09 0.46** 

      

  

EE 0.43** 0.48** 0.62** 0.52** 0.56** 0.65** 0.42** 0.20 -0.05 -0.17 

     

  

EFF 0.40** 0.34** 0.55** 0.38** 0.41** 0.52** 0.36** 0.23* -0.24* -0.26* 0.59** 

    

  

SAT 0.53** 0.31** 0.48** 0.43** 0.46** 0.56** 0.39** 0.17 -0.04 -0.08 0.60** 0.70** 

   

  

P 0.00 -0.15 -0.01 -0.08 -0.03 -0.05 0.06 -0.03 0.08 0.05 -0.26* -0.10 -0.16 

  

  

C 0.13 0.01 -0.16 0.01 -0.12 -0.07 0.17 -0.03 0.11 0.12 -0.20 -0.03 -0.13 0.74** 

 

  

H 0.00 -0.15 -0.06 -0.08 -0.04 -0.07 0.10 0.00 0.14 0.11 -0.24* -0.08 -0.11 0.90** 0.96**   

**. Correlation is significant at the 0.01 level (2-tailed); *. Correlation is significant at the 0.05 level (2-tailed). 

 
Idealized Attributes = IA, Idealized Behaviours = IB, Inspirational Motivation = IM, Intellectual Stimulation = IS, Individualized Consideration = IC, Five I’s of Transformational 
Leadership = 5 I's, Contingent Reward = CR, Management-by-Exception (Active) = MBEA, Management-by-Exception (Passive) = MBEP, Laissez-faire = LF, Extra Effort = EE, 

Effectiveness = EFF, Satisfaction = SAT, Total number of publications = P, Total number of citations = C, H Index = H  
 

 
  



Regression analysis 

Table S2 (Appendix) shows the results of the univariate regression analyses between all three 

research performance measures and demographic variables. The number of previous publications 

was a significant predictor of the number of publications (B = 0.471, SE = 0.110, p < 0.0001), 

number of citations (B = 0.002, SE = 0.0003, p < 0.0001) and h index (B = 0.265, SE = 0.080, p < 

0.002). The Cardio-Respiratory scientific field had a statistically significant positive influence on 

the number of publications (B = 0.443, SE = 0.212, p = 0.040) and h index (B = 0.302, SE = 0.153, 

p = 0.052).  The Surgery and Cancer scientific field had a statistically significant negative influence 

on the number of publications (B = -0.449, SE = 0.190, p = 0.020) and h index (B = -0.274, SE = 

0.137, p = 0.049).  

 

Table S3 (Appendix) shows the results of the univariate regression analyses between all three 

research performance measures and transformational, transactional and passive/avoidant leadership 

behaviours. There were no statistically significant relationships between leadership behaviours and 

research performance. 

 

Table S4 (Appendix) shows the results of the univariate regression analyses between all three 

leadership outcomes and demographic variables. There were no statistically significant relationships 

between demographic variables and leadership outcomes. 

 

Table S5 (Appendix) shows the results of the univariate regression analyses between all three 

leadership outcomes and transformational, transactional and passive/avoidant leadership 

behaviours. The five transformational leadership behaviours were highly significant predictors of 

extra effort (all B > 0.404, SE = 0.093 – 0.146, p < 0.001), effectiveness (IA, IM, IS, IC B > 0.359, 

SE = 0.093 – 0.146, p < 0.001; IB B = 0.233, SE = 0.103, p = 0.026), and satisfaction (IA, IM, IS, 

IC B > 0.483, SE = 0.086 – 0.139, p < 0.001; IB B = 0.296, SE = 0.101, p = 0.004). Similarly, 

contingent reward was a significant predictor of extra effort (B = 0.400, SE 0.123, p = 0.002), 



effectiveness (B = 0.353, SE = 0.113, p = 0.002), and satisfaction (B = 0.326, SE = 0.114, P = 

0.005), although the influence was less than that of transformational leadership behaviours. 

	

DISCUSSION 

 

The principal aim of this study was to gain a better comprehension of the associations between 

leadership behaviours and academic healthcare research performance. Many studies employing the 

MLQ have demonstrated that transformational leadership has a significant positive influence on 

individual and organizational success in areas as diverse as the banking, oil, military and 

government-run industrial sectors, though the measures of success are often leadership outcomes 

that are incorporated in the MLQ.[11 12] Fewer studies have used alternative objective performance 

measures, and in these studies the dependent variables are invariably connected to financial data.[13 

14] This is the first study to our knowledge to link self-perceptions of leadership to objective 

research performance metrics. We did not find strong associations between transformational, 

transactional or passive/avoidant leadership and research performance.  

 

We chose to examine leadership behaviours in Professorial grade because the title and position of 

professor in UK academic institutions personifies an individual who is an expert and academic 

leader in a particular subject discipline. It has long been regarded as a position denoting the peak of 

an academic career.[15] A professor is required to balance academic duty and freedom, and by way 

of intellectual leadership, they are required to be an academic citizen, knowledge producer, 

boundary transgressor and public intellectual.[16] Transformational leadership encompasses 

intellectual leadership, and hence we chose the MLQ to measure leadership behaviour in our cohort 

because it has become the benchmark measure of transformational leadership.[10 17] 

 

Meta-analytic techniques have demonstrated that transformational leadership positively influences 

task and contextual performance at individual, team and organizational level, although there is a 



stronger association for the latter.[18] Task performance considers changing resources into 

commodities and services that are specific to the employment, the core technical skill. Contextual 

performance concerns aspects of an individual’s performance that supports and augments an 

organization’s social network and the psychological environment that serves as a catalyst for 

technical tasks.[19] The bibliometric measures of research performance that were used in this study 

have elements of both task and contextual performance constructs. On one hand, publishing is a 

crucial dimension of academia, and publications are one of the few tangible assets from an 

individual’s research.[20] On the other hand, research requires a team effort and collaboration 

through social networks to be fruitful.[21] Unexpectedly, we did not find any strong links between 

transformational leadership and research performance. This may reflect the fact that we evaluated 

the relationship between leadership behaviour and leader performance, but this may not have 

entirely translated into performance outcomes of the individual follower or the professor’s research 

team.[22] Moreover, transformational leadership, which focuses on team building and 

collaboration, may have an indirect association with research performance through stimulation of 

connectedness and social capital, which was not considered in this study.[23] 

 

We did not demonstrate any gender differences in leadership behaviours, as well as leadership 

outcomes. Previous studies have shown that the differences in leadership behaviours and outcomes 

dissolve when leaders have similar specific role descriptions and work environments, such as 

government research organizations.[24] Women have succeeded in breaking through the male-

dominated structures of healthcare over time, but they continue to confront challenges in affirming 

their leadership and authority.[25] Notwithstanding this significant achievement, women still lag far 

behind men when it comes to senior ranks and board memberships, where they may exert a greater 

influence on organizational behaviour and strategy.[26 27] As an example, only a minority of 

women occupy chair and chief executive officer positions in healthcare institutions.[28] The 

expression “glass ceiling” describes women’s absence of progression into prominent positions 

despite no evident obstacles.[29] Women who acquire the rank of full professor are given the 



opportunity for leadership in research, teaching, income generation and strategic organizational 

management. Moreover, female leaders are more transformational than their male counterparts, and 

have a higher commitment to contingent reward behaviours.[24] On the other hand, males are more 

prone to participate in the other facets of transactional leadership, as well as laissez-faire 

behaviours.[24] Consistently, women produce significantly better outcomes of leadership than men 

in all three variables evaluated in the MLQ.[24] In this study the preponderance of male professors 

in the cohort supports the notion of “glass ceiling”, but perhaps gender equality in the institution has 

not come to fruition since the inception of specific policies from the Academic Opportunities 

Committee 16 years ago.[30]  

 

Healthcare organizations and governing bodies that function to safeguard, promote and preserve the 

health and safety of the public empower physicians to have good values, morals and ethics.[31 32] 

The paradigm shift towards patient-centered care encourages physicians to concentrate medical 

attention on the individual patient's needs and concerns, rather than their own.[33] Over the last 

decade there has been substantial development in multidisciplinary team working throughout 

healthcare, where the focus has changed from individual physicians leading small groups to 

establishing bigger teams with broader responsibilities and less supremacy of the individual.[34] 

Within these teams, physicians have mutual trust and respect between team members, and different 

opinions are valued.[34] These contemporary changes in clinical medicine may explain why we 

found physician academics had significantly higher survey scores than their non-physicians 

equivalents for the transformational leadership behaviour ‘idealized attributes’. Likewise, physician 

academics also had significantly higher survey scores for the transformational leadership behaviour 

‘inspirational motivation’. Differences in motivating factors between physician and non-physician 

academics may account for the disparity between self–perception of inspirational motivation.[35] 

The foremost motivating factor for physician academics is the impact they have on global health 

and this can magnetize others who share similar aspirations.[35] The contributions that non-

physician academics make to the process of translational research are less frequently 



considered.[35] They often face numerous scientific, institutional, cultural and policy barriers, 

which limit the chances to partake in translational science.[35] Empowering them to contribute to 

the understanding and development of innovation in human healthcare, as well as promoting 

collaborations with physicians and researchers, can be a source of inspirational motivation. [35 36] 

 

Similarly to previous research, this study demonstrated high inter-correlation between 

transformational leadership behaviours and contingent reward implying that although discrete in 

actuality, they are associated with the same all-encompassing theoretical leadership concept.[11 37] 

Based on similar inter-correlations, several studies have also proposed a two-factor active 

(transformational and transactional) and passive (passive/avoidant) leadership model.[38]  

 

Previous studies have shown that transformational leadership and contingent reward behaviour, 

although part of the transactional leadership domain, are positively associated with the three 

outcome variables of effectiveness, satisfaction, and extra effort.[37 39] Similarly, our findings 

suggest that for leadership to be effective, leaders should adopt and utilize both transformational 

and transactional contingent reward leadership behaviours. These leadership behaviours embrace 

the principles of effective leadership that include [40]: (i) building a common vision, mission and 

set of goals to help followers concentrate on their commitments and perform to their greatest 

ability; (ii) establishing a non-threatening communication network that encourages honest feedback 

and self-disclosure; (iii) creating infrastructure for knowledge transfer; (iv) developing trust, 

admiration and peer-based education; (v) being all-encompassing, tolerant, and emotionally 

intelligent; (vi) exhibiting ingenuity, innovativeness and the eagerness to learn; (vii) nurturing an 

environment that promotes unsurpassed performance. 

 

A conceptual problem with leadership is that it is defined either through its effects or in operational 

terms by specifying its component parts.[41] Consequently, when surveys such as the MLQ 

measure transformational leadership there is conflation between cause and effect.[42] Additionally, 



leadership behaviours are often related to personality traits, for example transformational leadership 

is associated with extraversion.[43] Subsequently, individuals may find it difficult to think 

negatively or be overconfident when reflecting on their leadership skills.[44] In this study we found 

that the perception of leadership behaviours in the majority of respondents was better than the 

normative sample.  However, the respondents’ self-perception of their leadership outcomes was 

surprisingly lower. It is possible that respondents found it easier to rate themselves higher on 

leadership behaviours, because they were harder to objectively quantify than leadership outcomes. 

Another consistent explanation may be that the overconfidence effect was stronger for leadership 

behaviours, because they had closer association with personality traits than leadership outcomes. 

 

There are several limitations to this study. We used the MLQ Self form that evaluates self-

perception of leadership, and consequently there is potential for social desirability bias, where 

survey respondents exaggerate favourable or understate undesirable behaviour. The response rate to 

the survey was low, and the respondents were from a single institution and specific scientific field, 

so that the results of this study may not be generalisable to other settings.  This was a cross-

sectional study, so we cannot determine cause and effect. We have only measured an individuals’ 

research performance, so we could not determine the effect of leadership on research teams or the 

organization. Self-citations, field dependency and multi-authorship may disadvantage bibliometric 

performance measures.[45]  

 

Future work should evaluate transformational leadership using 360-degree leadership assessment 

(MLQ 360) to diminish the bias of self-perception. Longitudinal studies may further elucidate 

longer-term positive effects of leadership – for example, does more effective leadership stimulate 

scientific collaborations, which then drive improved research performance? Multicentre studies 

across different specialities may uncover the genuine extent of transformational leadership on 

research performance. It is also imperative to include measures of team and organizational 



performance, alongside individual-based metrics, to investigate the full breadth of potential 

leadership effects.   

 

CONCLUSIONS 

 

This study shows that transformational leadership and contingent reward positively influence 

leadership efficiency in academic healthcare researchers, although we did not find positive 

associations between transformational leadership and research performance. The differences in 

transformational leadership behaviours between physician and non–physician academics may 

reflect the gap between basic research and translational medicine. To bridge the gap, leaders will 

need to build connectedness and social capital to facilitate information flow, knowledge transfer 

and communication across organizational barriers. Finally, as leadership is based on optimising 

positive relationships, the use of further contextual performance measures at team and 

organizational level in future research may provide further illustrations of the effect of leadership 

on research performance. 
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Figure 1: The Full-Range Model of Leadership.[10] 
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Figure 2: Bar chart showing percentage of respondents who scored the research validated benchmark (benchmark score in brackets) for each leadership 
characteristic. 

 



MAIN MESSAGES 

	
• Transformational leadership and contingent reward positively influenced leadership 

efficiency in healthcare researchers.  

• In healthcare researchers, self-perception of leadership behaviour was overinflated in 

comparison to self-perception of leadership outcome.  

• There were no significant relationships between transformational, transactional or 

passive/avoidant leadership and healthcare research performance. 

 

CURRENT RESEARCH QUESTIONS 

 

• Are there confounding variables, such as teamwork, network and management skills, that 

influence leadership behaviours and healthcare research performance? 

• What impact does leadership have on team and organizational research performance? 

• What influence does leadership have on clinical performance? 

  



APPENDIX 

 

Extracting leadership variables 

 

Table S1 shows a sample of five descriptive items that were used to assess self-perception of 

leadership behaviours and leadership outcomes.  Each participant was asked to judge how 

frequently each item fits him or her using the following Likert rating scale:  

 

4 = frequently if not always 

3 = fairly often 

2 = sometimes 

1 = once in a while  

0 = not at all 

	

4. I focus attention on irregularities, mistakes, exceptions, and deviations from standards  
18. I go beyond self-interest for the good of the group  
23. I consider the moral and ethical consequences of decisions  
29. I consider an individual as having different needs, abilities, and aspirations from others 
43. I am effective in meeting organizational requirements 

	

Table S1: A sample of five descriptive items from Multifactor Leadership Questionnaire. 

Copyright 1995, 2000, 2004 by Bernard Bass and Bruce Avolio. All rights reserved. Published by 

Mind Garden, Inc., www.mindgarden.com. 

	

A range of two to four items corresponded to each leadership behaviour or leadership outcome. For 

each professor and for each leadership behaviour or leadership outcome the mean score was 

calculated from the corresponding items. 

	 	



	
 Number of publications Number of citations h index 

  B SE CI - L CI - U B SE CI - L CI - U B SE CI - L CI - U 
Individual variables                         
Previous publications .471** .110 .252 .690 .002** .000 .001 .002 .265** .080 .105 .425 
Male .257 .144 -.031 .544 .153 .123 -.093 .398 .054 .094 -.134 .243 
Physician .364** .113 .137 .590 .211* .107 -.003 .425 .154* .074 .007 .301 
Surgeon -.063 .250 -.559 .433 -.010 .156 -.321 .302 -.065 .179 -.421 .291 
Scientific field                         
Clinical Sciences -.728 .498 -1.718 .262 -.008 .436 -.880 .863 -.495 .358 -1.207 .216 
Medicine .126 .187 -.246 .498 -.104 .112 -.327 .120 .034 .135 -.234 .302 
Cardio Respiratory .443* .212 .021 .865 .070 .123 -.175 .316 .302* .153 -.002 .606 
Public Health .223 .362 -.497 .942 .131 .201 -.271 .532 .235 .259 -.280 .751 
Surgery and Cancer -.449* .190 -.825 -.072 .006 .128 -.251 .262 -.274* .137 -.547 -.001 

             
 Ψ. % Non-alphabetical author sequence publications. * p ≤ 0.05, ** p ≤ 0.01 

 
 

Table S2: Univariate regression analyses between measures of research performance (dependent variable) and demographic variables. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  Number of publications Number of citations h index 

  B SE CI - L CI - U B SE CI - L CI - U B SE CI - L CI - U 
Transformational                         
IA -.508 1.079 -2.652 1.637 .400 .619 -.838 1.639 -.247 .776 -1.788 1.295 
IB -2.193 1.111 -4.401 .015 .070 .664 -1.258 1.398 -1.505 .800 -3.094 .084 
IM .318 1.173 -2.013 2.648 -.891 .790 -2.471 .689 .189 .842 -1.485 1.864 
IS -1.211 1.420 -4.033 1.611 .226 .920 -1.615 2.067 -.786 1.021 -2.815 1.242 
IC -.231 1.739 -3.686 3.225 -.805 1.068 -2.942 1.331 -.144 1.249 -2.626 2.338 
5 I's  -1.443 1.693 -4.807 1.922 -.253 1.058 -2.370 1.863 -.990 1.217 -3.408 1.427 
Transactional                         
CR 1.065 1.274 -1.466 3.597 1.620 .919 -.218 3.458 1.059 .912 -.753 2.870 

MBEA .143 .402 -.656 .942 -.283 .290 -.863 .297 .124 .289 -.450 .698 
Passive/Avoidant                          
MBEP .353 .390 -.422 1.129 .279 .231 -.184 .741 .311 .280 -.246 .867 

LF .443 .398 -.349 1.236 .301 .265 -.232 .833 .274 .288 -.299 .848 

             
Idealized Attributes = IA, Idealized Behaviours = IB, Inspirational Motivation = IM, Intellectual Stimulation = IS, Individualized Consideration = IC, Five I’s of 
Transformational Leadership = 5 I's, Contingent Reward = CR, Management-by-Exception (Active) = MBEA, Management-by-Exception (Passive) = MBEP, Laissez-faire = 
LF. * p ≤ 0.05, ** p ≤ 0.01 
 

	

Table S3: Univariate regression analyses between measures of research performance (dependent variable) and leadership behaviours. 



 
 Extra effort Effectiveness Satisfaction 

  B SE CI - L CI - U B SE CI - L CI - U B SE CI - L CI - U 

Individual variables                         
Previous publications -.012 .021 -.055 .030 -.003 .019 -.041 .035 -.024 .019 -.062 .014 
Male .016 .024 -.032 .064 -.024 .020 -.064 .016 -.020 .021 -.063 .022 
Physician -.006 .022 -.049 .037 .008 .018 -.028 .044 -.001 .019 -.040 .037 
Surgeon .046 .025 -.004 .095 -.019 .023 -.065 .027 -.020 .023 -.066 .026 
Scientific field                         
Clinical Sciences .014 .051 -.088 .116 .017 .047 -.076 .111 .022 .047 -.071 .116 
Medicine -.009 .019 -.047 .029 .012 .017 -.023 .047 .023 .017 -.012 .058 
Cardio Respiratory .001 .022 -.043 .045 -.019 .020 -.059 .021 -.012 .020 -.052 .028 
Public Health -.065 .036 -.137 .008 .010 .034 -.057 .077 -.045 .033 -.112 .021 
Surgery and Cancer .026 .020 -.014 .065 -.003 .018 -.039 .033 -.005 .018 -.041 .031 

             
Ψ. % Non-alphabetical author sequence publications. * p ≤ 0.05, ** p ≤ 0.01 

 
Table S4: Univariate regression analyses between measures of leadership outcomes (dependent variable) and demographic variables. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 Extra effort Effectiveness Satisfaction 

  B SE CI - L CI - U B SE CI - L CI - U B SE CI - L CI - U 

Transformational                         
IA .404** .101 .203 .606 .359** .093 .173 .544 .487** .086 .317 .658 
IB .473** .104 .266 .680 .233* .103 .029 .438 .296** .101 .095 .496 
IM .708** .093 .524 .892 .571** .091 .390 .752 .483** .096 .291 .674 
IS .689** .125 .440 .938 .538** .120 .299 .777 .589** .119 .352 .826 
IC .944** .146 .654 1.234 .665** .146 .375 .956 .784** .139 .509 1.059 
5 I's  1.067** .131 .807 1.327 .781** .135 .512 1.049 .865** .129 .609 1.121 
Transactional                         
CR .400** .123 .155 .645 .353** .113 .128 .578 .326** .114 .100 .552 
MBEA .066 .040 -.014 .146 .058 .037 -.016 .131 .035 .037 -.039 .109 
Passive/Avoidant                          
MBEP -.007 .040 -.087 .073 -.069 .037 -.142 .003 -.003 .037 -.077 .071 
LF -.037 .040 -.117 .042 -.067 .038 -.143 .008 -.040 .038 -.115 .034 
             
Idealized Attributes = IA, Idealized Behaviours = IB, Inspirational Motivation = IM, Intellectual Stimulation = IS, Individualized Consideration = IC, Five I’s of 
Transformational Leadership = 5 I's, Contingent Reward = CR, Management-by-Exception (Active) = MBEA, Management-by-Exception (Passive) = MBEP, Laissez-faire = 
LF. * p ≤ 0.05, ** p ≤ 0.01 

 
	

Table S5: Univariate regression analyses between measures of leadership outcomes (dependent variable) and leadership behaviours



Figure S1: Box plots showing distribution of survey scores for transformational leadership, 
transactional leadership, passive/avoidant and outcomes of leadership. 

 

 


