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Abstract

Objectives: This study aims to identify general practitioners' leadership skills using self- and staff
ratings based on the Full Range of Leadership Model (FRLM) and the Leader-Member Exchange (LMX).
Setting: Cross-sectional analysis with questionnaires among German general practice staff
participating in the IMPROVEjob trial.

Participants: The study population comprised 60 practices with 366 participants, of which 84 GP
leaders and 282 staff members (254 practice assistants and 28 employed physicians).

Primary and secondary outcome measures: Leadership was measured using the Integrative
Leadership Questionnaire (German FIF) and the Leader-Member Exchange (LMX-7) questionnaire, with
leaders rating themselves and practice staff rating their leaders. The thus provided 180° feedback was
analyzed by paired mean comparisons at the participant level and Kruskal-Wallis tests at the practice
level.

Results: Practice owners' self-ratings were higher than practice assistants' ratings for all leadership
dimensions. Interestingly, employed physicians' ratings were higher for the dimensions 'performance
development' and 'providing a vision', as well as for transactional leadership. Statistically significant
differences were found for transformational leadership (p<.001, d=.41), especially for the dimensions
'innovation' (p<.001, d=.69) and 'individuality focus' (p<.001, d=.50). For transactional leadership, only
the dimension 'goal setting' showed significant differences (p<.01, d=.30). There were no significant
differences between single and group practices. The LMX-7 scale (ranging from 7 to 35) showed a high
relationship quality for both leaders and staff (26 for practice assistants and 28 for practice owners).
Conclusions: This analysis of GP leaders' leadership with self- and staff ratings showed consistent
ratings of good relationships, but also highlighted the potential for leadership interventions to improve
goal-setting, innovation, and individuality focus.

Trial registration: German Clinical Trials Register, DRKS00012677. Registered 16 October 2019.

Keywords: leadership, leadership quality, general physician, practice, 180-degree feedback, working

conditions

Strenghts & limitations:
e Presentation of an innovative 180° feedback approach in the GP setting which allows for
analysis of the different occupational fields in the practice
e The data reflects a typical spectrum of German general practices including teaching and non-
teaching practices as well as solo and group practices
e Interpretation of the results is limited by the data's cross-sectional nature therefore cause-

effect analyses are not possible
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The results for group practices are limited as staff were asked to rate practice leaders in
general, not on individual level. However, this approach reflects leadership in group practices

typically executed by a leadership team.
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Background

Leadership has become an important topic in the medical field, as associations between poor
leadership and various outcomes at leader, staff, and patient levels are described. Leadership issues
comprise lack of organization, recognition for work, and opportunities to use one's abilities. Among
the related adverse outcomes are low job satisfaction [1, 2], lack of staff well-being [3], and poor

quality of patient care [1, 4, 5].

Successful efforts to improve leadership have been undertaken in the hospital [6] and healthcare
management settings [7], while leadership in primary care practices remains poorly addressed.
However, improving leadership in this setting is important because general practitioners (GPs) and
practice assistants were twice as likely to report high chronic stress as the general population [8]. Also,
higher rates of burnout were documented, especially for young, female, and part-time employed
physicians in GP group practices [9]. So far, there are no studies addressing leadership issues in primary
care grounded on current leadership theories and frameworks for action, although theory-based
leadership intervention(s) have improved respective skills in other medical [6] and non-medical fields

[10, 11].

One of the most significant leadership frameworks is the Full Range of Leadership Model (FRLM), which
integrates transactional, transformational, and negative leadership [12, 13]. Transactional leadership
describes leaders' structuring of work situations, the exchange of contingent rewards (e.g., work
against salary), and management by exception [12—14]. In contrast, transformational leadership moves
beyond leaders' and staff's self-interests. It focuses on the staff's attitudes and values regarding
overarching goals such as self-actualization, organizational achievements, and the well-being of others
and society as a whole [12, 13]. Associated leadership behaviors include inspirational motivation,
intellectual stimulation, and individualized consideration. Additional aspects are charismatic
relationships based on trust and confidence (so-called attributed idealized behavior) and a collective
sense of action (so-called idealized influence behavior) [14]. Although they are described as different
leadership behaviors, studies indicate that transactional and transformational leadership are highly
interrelated [15]. Transactional leadership is often valued as the leadership foundation, while
additional transformational leadership creates an 'augmentation effect' that may stimulate staff's
extra efforts and high performance, as shown for health care workers [16]. In various settings,
transformational and transactional leadership influenced organizational outcomes positively, e.g.,
performance indicators and employees' job satisfaction [14, 15]. Transformational leadership is
associated with lower job stress and strain, less anxiety, higher well-being, and better outcomes for

occupational safety [17]. While transformational and transactional leadership include desired

4
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behaviors, a leader can also behave in a way that is detrimental to employees and the organization as
a whole [18]. This negative leadership style includes laissez-faire leadership, which represents a highly
passive leadership style where the leader's activities are at a minimum [12, 14], and destructive
leadership, where harmful interpersonal behavior takes place which is not related to the leadership

task [18].

Another essential leadership theory, the Leader-Member Exchange (LMX), reflects the relationship
between leaders and staff. It concentrates on the perceived quality of the dyadic relationship between
a staff member and their immediate leader [12, 19]. A high-quality relationship positively influences
employees' work-related well-being and is associated with higher job satisfaction for health care

workers [16].

The described focus on the relationship between leaders and staff is reflected in current
methodological strategies. For example, the Leader-Member Exchange questionnaire 'LMX-7' [19] and
the newly developed German questionnaire 'Fragebogen fir integrative Fihrung' (FIF; in English:
Questionnaire for Integrative Leadership) (Rowold & Poethke, 2017; Rowold & Schlotz, 2009) allow for
a multi-rater perspective: the leaders' and the staff's views on the leaders' behavior are measured and
compared providing 180° feedback. Including assessments from different perspectives creates a more
comprehensive picture of the leaders' actual skills and performances [20, 21]. While such approaches
are increasingly applied in medical education and graduate training [22, 23], they have not been used

to evaluate GP leaders.

The publicly funded IMPROVEjob study aims to improve the job satisfaction of physician leaders and
practice personnel of German GP practices focusing on leadership, communication, and work
processes [24, 25]. Based on the described leadership concepts, a 180° feedback approach compared

GP leaders' self-ratings and their staff's ratings of their leadership skills.

Methods
This analysis draws on the baseline data of the IMPROVEjob study [25], which is designed as a cluster-
randomized controlled trial (cRCT) to improve job satisfaction among practice personnel. The details

are described in the study protocol [24].

Participants
A total of 56 GP practices in the North Rhine region in Germany were recruited by the Institute of
General Practice and Family Medicine of the University of Bonn, aiming for approximately equal strata

5
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of single and group practices as well as of teaching and non-teaching practices. The study aimed to
recruit all practice team staff, including physician leaders, employed physicians, and practice
assistants. Practice owners answered a short questionnaire on practice characteristics and the
guestionnaire for practice leaders. Employed physicians and practice assistants filled out different

versions of the same employee questionnaire. For details, see [24].

Patient and public involvement

No patient involved

Ethics

The study was approved first by the Ethics Committee of the Medical Faculty of the University of Bonn
(reference number: 057/19, date of approval: 20/02/2019). In addition, the Ethics Committees of the
Medical Association North-Rhine (Lfd-Nr.: 2019107) and of the Medical Faculty, University Hospital of
Tuebingen (project no.: 446/2019B02) approved the study protocol. The study was performed in
accordance with the Declaration of Helsinki. All participating practice team members received written

information and signed informed consent forms.
Measures
This analysis uses the IMPROVEjob participants' baseline data on sociodemographic, professional, and

work-related characteristics [25], as well as the following two leadership scales:

1. Integrative Leadership Questionnaire (FIF)

Transformational, transactional, and negative leadership were measured using the FIF

questionnaire [26]. Its scales' validity and internal consistency are confirmed for different

populations [26, 27]. The FIF has been used in non-medical [28] and hospital settings [29], but not

in primary care.

All 40 items of the FIF are answered on a 5-point Likert scale and are worded to reflect either the

leaders' or the staff’s position [26].

The measures comprise:

- the transformational leadership scale, consisting of six dimensions: innovation, team spirit,
performance development, individuality focus, providing a vision, and being a role model;

- the transactional leadership scale with two dimensions: goal setting, and management by
exception; and

- the negative leadership scale with two dimensions: laissez-faire, and destructive leadership.
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2. Leader-Member Exchange (LMX-7)

The relationship quality between leaders and staff is measured using the Leader-Member
Exchange questionnaire (LMX-7) with seven items (5-point Likert scales), which are also worded to

reflect the leader or staff position [19, 30, 31].

180° feedback

The multi-rater, 180° approach is applied to the leadership scales, measuring leadership skills from
different perspectives within GP practices to create a more comprehensive picture of the actual
performance of the leader in question [20, 21] and improve the accuracy of the assessment [22, 23].
While results of such assessments are usually shared with the ratee [26], previous studies showed
mixed reactions in the medical setting [32, 33]. Therefore, the results of this 180° feedback are not

shared with the participating practices but are used for research purposes only on an aggregated level.

Statistical analysis
Statistical analyses were conducted with SAS version 9.4 for the sociodemographic characteristics and
SPSS on Windows version 26 for additional analyses. All analyses were carried out at the participant

and the practice level.

The FIF data were analyzed according to the official manual [26]. Mean scores for transformational,
transactional, and negative leadership were summarized both for the respective main scale and the
dimensions: for transactional and transformational leadership, they ranged from 1 (worst rating) to 5
(best rating); for negative leadership, they ranged from 1 (best rating) to 5 (worst rating). To allow for
a comparison with other settings, scores were standardized using T-scaling tables as defined by Rowold
& Poethke [26]. These T-values are based on a normal distribution around 50 (SD 10). Thus, values

above 70 only reflect about 2% of the reference population from German-speaking countries [26].

The LMX-7 was analyzed per standard protocol by creating a sum score of all seven items without
transformation [31]. Thus, the LMX-7 score may range from 7 to 35, with five standard categories for
interpretation: score 7 to 14 = very low; 15 to 19 = low; 20 to 24 = moderate; 25 to 29 = high, 30 to
35 = very high [34]. Inadvertently, question seven was missing on all employed physicians'
guestionnaires, which reduced the answered questions to six. As the LMX-7 manual does not suggest

a standard approach for missing values, we excluded employed physicians from further analyses.

Following the 180° feedback approach, the combined mean scores of employed physicians and

practice assistants per practice were compared to the self-assessment of their respective leaders using

7
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paired t-tests, as the data satisfied the condition of a normal distribution with the Kolmogorov-Smirnov
test. Cohen's d was applied to determine the effect size of mean comparisons with the following

standard interpretations: small effects from d=.2, medium from d=.5, and high from d=.8 [35].

Self-ratings were available for each leader, as they were part of the individual questionnaire, allowing
for 84 ratings in 60 practices. In single practices, the staff ratings were compared to the leader's
assessment. In practices with more than one owner (group practices), each leader's self-rating was
compared with the respective rating of the practice personnel, who were asked to rate leadership in

the entire practice, not stratified by individuals.

In addition, the ratings of the transformational and transactional leadership scales were compared by
practice type (group vs. single and teaching vs. non-teaching practices) using the Kruskal-Wallis tests

because the data for practice comparisons did not satisfy the conditions for parametric tests.

Results

Population

The baseline data of the IMPROVEjob study [25] included 366 participants from 60 practices, consisting
of 84 practice owners, 28 employed physicians, and 254 practice assistants. The mean age of all
participants was 44.4 years, with a mean of 54.3 years for practice owners, 44.8 for employed
physicians, and 41.0 for practice assistants. Among the practice assistants, 99.6% were female, as were
76.6% of the employed physicians and half of the practice owners (52.4%). Most practice owners
worked full-time (90.5%), as did about a quarter of the employed physicians (28.6%) and 41.5% of the

practice assistants (see Table 1). For details on the sociodemographic descriptions, see [25].

Table 1: Sociodemographic description of participants at baseline [25]

Total Practice = Employed Practice
Variable sample owners physicians  assistants
N=366 N=84 N=28 N=254
Female, % 87.1 52.4 78.6 99.6
Age in years, mean (SD) 44.4 (12.8) 54.3(6.2) 44.8(9.8) 41.0(13.0)
Years in current practice, mean (SD) 10.0(9.1) 15.3(8.4) 3.9(5.4) 8.8 (8.9)
Working full-time, % 52.0 90.5 28.6 41.5
Persons in household over 18 years, mean (SD) 2.2(1.0) 2.1(1.0) 2.0(0.5) 2.2(1.1)
Persons in household under 18 years, mean (SD) 1.2 (1.0) 1.3(1.3) 1.4 (1.0) 1.0(0.9)
Care for next-of-kin, % 20.8 21.7 0.0 22.9
8
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On average, practice owners had been accredited for 26.6 years and licensed for the statutory health
insurance for 16.4 years. Seven (25%) of the employed physicians were in GP training. Practice

assistants had graduated on average 19.9 years ago, while 7.5% were still in training.

Of the 60 practices, 21 (35%) were single and 39 (65%) were group practices; of these, 34 were
teaching (57%) and 26 (43%) were non-teaching practices. On average, practices had been located in

their area for 20.4 years (SD 14 years).

Leadership

The transactional and transformational leadership scales showed a high internal consistency with
Cronbach's a = .74 to .93 for the staff members' assessment and Cronbach's a = .72 to .87 for the
leaders' assessment. For negative leadership, the scales showed a sufficient internal consistency for

staff members' (Cronbach’s a =.73 to .80) but not for leaders' assessments (Cronbach's o = .47 to .68).

The mean results of the FIF were within the reference population's average (one standard deviation)
range. Based on raw values, employed physicians rated their leaders consistently better than practice
assistants and —in part— also better than the leaders themselves. While practice assistants rated their
leaders more poorly than the practice owners in raw values, reference T-values showed only minor

differences; see Table 2 for details.

The LMX-7 scale showed an internal consistency of Cronbach's a = .88 for staff members (practice
assistants) and a = .71 for leaders. All groups showed a high relationship quality, scoring 28 for practice
owners and 26 for practice assistants. As the seventh question was missing for employed physicians,
they were excluded from the analysis. However, the sum score of the remaining six questions also

showed a high score of 24.9 out of 30; see Table 2 for details.

Table 2: Leadership assessment by employment group: main scales (in bold) and dimensions (LMX

values can range from 7 to 35, FIF scales from 1 to 5)

Page 10 of 22

Practice owners Employed physicians Practice assistants
(N=84) (N=28) (N=254)
M sb T* n M sOb T N M sb T* n
Transformational 3.9 06 45 8 39 07 56 27 35 08 52 237

leadership
Innovation 4.2 06 49 84 40 1.0 55 28 3.7 09 52 247
Team spirit 4.1 07 49 84 38 10 54 28 36 11 52 251
Performance 3.6 08 44 84 41 0.7 57 27 3.5 1.0 51 247
development
Individuality focus 3.9 07 47 84 37 10 54 28 35 11 53 249

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 11 of 22

oNOYTULT D WN =

254
255
256
257
258
259
260
261
262
263
264
265
266
267
268

269
270

BMJ Open

Providing a vision 3.5 09 45 g4 36 09 55 28 32 1.1 51 245

Being arole model 4.1 06 45 8 40 08 55 27 37 10 52 246

Transactional 34 07 47 83 35 07 54 27 32 08 50 244
leadership

Goal setting 3.5 0.7 44 83 3.7 09 56 27 3.1 1.0 50 246

Management by 3.3 0.8 51 83 34 08 52 27 33 09 51 245

exception

Negative leadership 15 05 51 83 15 06 45 28 1.7 0.7 47 248

Laissez-faire 1.6 06 52 83 16 08 45 28 1.7 08 46 249

Destructive 1.4 05 51 83 14 06 46 28 1.6 0.7 48 248

LMX-7 28.1 2.6 - 81 nfa nfa - nfa 26.7 4.8 - 222

*Reference T-values range from 0 to 100, as defined by Rowold & Poethke 2017

180° leadership feedback

Practice owners self-rated their leadership skills slightly better than their staff for all dimensions except
for 'management by exception'. There were no statistically significant differences for negative
leadership. For transactional leadership, goal setting showed a statistically significant difference with
a low effect size (p=.009, d=.30). Leaders' scores on transformational leadership were significantly
higher than the scores of the teams, with the dimension for innovation reaching the strongest effect
size (p=<.001, d=.69), followed by individuality focus with a medium effect size (p=<0.001, d=.50), and
team spirit as well as being a role model with slightly smaller, but significant effect sizes. The main
scale for transformational leadership also showed a statistically significant difference with a medium

effect size (p=<.001, d=.41). For details, see Table 3.

Table 3: Comparison of leaders' self- and staff ratings (n=84 leader-team pairs): main scales (in bold)

and dimensions

Practice owners Practice staff Paired t-test
M SD M SD t(df) p d
Transformational leadership 3.9 0.5 3.6 0.6 3.721(82) <.001 041
Innovation 4.2 0.6 3.8 0.6 6.359(83) <.001 0.69
Team spirit 4.1 0.7 3.8 0.7 3.462(82) .001 0.38
Performance development 3.6 0.8 3.7 0.6 -0.208(83) .836 -
Individuality focus 3.9 0.7 3.5 0.6 4.633(83) <.001 0.50
Providing a vision 3.5 0.9 3.3 0.8 1.592(82) 115 -
Being a role model 4.1 0.6 3.8 0.6 2.833(82) .006 0.31
Transactional leadership 3.4 0.6 3.3 0.5 1.291(81) .200 -
Goal setting 35 0.7 3.2 0.6 2.681(81) .009 0.30
Management by exception 33 0.8 3.4 0.6 -0.470(82) .640 -
Negative leadership 1.5 0.4 1.6 0.4 -1.744(82) .085 -
Laissez-faire 1.6 0.6 1.7 0.5 -1.563(82) 122 -
Destructive 14 0.5 1.6 0.5 -1.514(82) 134 -
LMX-7 28.1 2.6 26.8 3.5 3.275(79) .002 0.37

Transformational and transactional leadership by practice type
10
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The Kruskal-Wallis test was applied to analyze for differences in leadership by practice types. It showed
slight but non-significant differences in the raw values between practice types (single vs. group,
teaching vs. non-teaching practices), e.g., slightly higher ratings for transformational leadership in
single and non-teaching practices. These slight differences persisted when using reference T-values.

For details, see Table 4.

Table 4: Comparison of leadership assessments by practice type: single / group practices; teaching /

non-teaching practices

Single Group Non-teaching Teaching
(n=21) (n=39) (n=26) (n=34)
M T n M T N M T n M T n

Practice owners
Transformational 4.0 47 21 39 45 63 3.8 43 37 40 47 47
Transactional 3.4 47 21 34 47 62 3.3 45 37 34 47 46
Negative 1.5 51 21 1.5 51 62 16 53 37 15 51 46

LMX-7 28.8 - 20 279 - 61 275 - 36 286 - 45

Practice staff
Transformational 3.7 54 67 36 53 212 35 52 117 3.6 53 162
Transactional 3.4 53 67 33 51 212 33 51 117 3.2 50 162
Negative 1.7 47 70 1.7 47 212 1.7 47 117 16 46 165

LMX-7 275 - 61 263 - 190 | 256 - 105 273 - 146

Discussion

To our knowledge, this is the first study on GP practice leaders to assess transactional and
transformational leadership using 180° feedback approach. Practice owners and practice personnel
showed good relationships and a similar understanding of leadership behaviors regarding low levels of
negative leadership and moderate levels of transactional leadership. Yet, potential for optimization
was shown for transformational leadership, especially regarding the dimensions innovation, team

spirit, and individuality focus.

The 180° feedback approach, also called multi-rater assessment, was shown to provide a more realistic
picture of leader-team situations [20, 21]. In international studies, 360° or 180° feedback has been
found to be a good predictor for promotions [36] and leadership effectiveness [37]. This type of
feedback has the potential to identify differences in leadership expectations on behalf of the staff and
the leader. Even though ratings are not low on either side, there is a discrepancy between self- and
staff ratings, especially for transformational leadership as a more visionary approach. Such differences
in the perceptions of leadership are influenced by mutual expectations. They are associated with job

satisfaction, which is higher when the ratings are in agreement [38]. In our study, the gap in the
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perception of leadership was larger for practice assistants than for employed physicians. This is likely
related to the fact that employed physicians are much closer to their physician leader regarding
training, roles, and duties compared to practice assistants. Also, practice assistants do not have the
prospects to become physician leaders themselves, which implies a fundamentally different
perspective. While such differences cannot be overcome, a better mutual understanding of leaders
and staff can improve workplaces. Interestingly, staff members who perceive themselves as more
similar to the leader also give better ratings [39]. Rowold and Poethke [26] describe how leaders can
learn to adapt when receiving this feedback and recommend implementing changes, such as regular
team meetings or improving leadership skills through training. Although multi-rater assessments were
shown to provide a higher accuracy of ratings in the medical setting and are applied in various levels
of medical training [22, 23], this approach has not been implemented routinely in physician leadership

training.

Overall, the self- and staff ratings showed average or moderate levels when compared to a
representative sample of German leaders provided by the manual of the FIF questionnaire [26].
Notably, these reference values are already corrected for aspects such as self-protective response and
social desirability biases [40, 41]. These results are comparable to international studies on GP
leadership, where GPs were aware of their leadership role in general but failed to describe explicit
actions and perspectives for everyday practice situations [42]. Spehar et al. suggested that a lack of

leadership training and credentials may play a role [43].

In line with a larger study in a German hospital setting [29], practice leaders' perception of their
leadership skills was moderate. Yet, the differences between self- and staff ratings were smaller in our
study. This might have been due to the sample selection, as leaders and employees in the current study
were analyzed at the practice team level while only aggregate analyses of leaders' and staff's
assessments were possible in the hospital setting. There were no differences in leaders' and staff's
assessments of transactional and transformational leadership between practice types, although

differences were observed when looking at mental health outcomes such as burnout [9].

Applying the LMX-7 questionnaire, prior studies on relationship quality in the health sector showed
associations with enhanced commitment, reduced staff turnover, and better organizational behavior
[44]. Also, positive effects on employees' health and well-being were outlined [45, 46]. Our results
show a good relationship quality between practice owners and practice assistants when applying

reference values [34].
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Strengths and limitations

Our study presents an innovative implementation of the 180° feedback approach in the GP setting.
The relatively large sample size and the analysis at practice team levels are noteworthy. The results for
group practices with two or more leaders are limited as staff were asked to rate practice leaders as a
group, not individually. On the other hand, this approach reflects leadership in group practices typically
executed by a leadership team. Given the data's cross-sectional nature, cause-effect analyses are not
possible. The negative leadership scale showed a low reliability but was included according to the
respective manual [26]. For the small number of employed physicians, complete data on the Leader-
Member Exchange questionnaire were missing, yet the analysis of the available six rather than seven

questions yielded a high relationship quality similar to that documented for practice assistants.

The stratified randomization, which took into account teaching and non-teaching practices as well as
solo and group practices, reflects a typical spectrum of German general practices. However, a selection

bias cannot be excluded as participating practice leaders might have had a greater interest in the topic.

Conclusion and practical implications

Compared to the reference populations in the literature, GPs and their practice teams have a good
relationship quality. However, transactional and transformational leadership skills show potential for
improvement, especially regarding the dimensions goal-setting, innovation, and individuality focus.
Recent developments call for leadership workshops at every level of medical training [47] in order to
help GP leaders better understand staff's needs. Future results from the IMPROVEjob study will show

if the intervention changed leadership skills and their perception.
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Abstract

Objectives: Strong primary care leaders are needed to assure high quality services for patient
populations. This study analyzed general practitioners' (GP) leadership skills comparing practice-level
self- and staff assessments based on the Full Range of Leadership Model (FRLM) and the Leader-
Member Exchange (LMX).

Setting: The questionnaire survey was conducted among German general practice leaders and their
staff participating in the IMPROVEjob trial.

Participants: The study population comprised 60 German general practices with 366 participants:

84 GP practice leaders and 282 employees (28 physicians and 254 practice assistants).

Primary and secondary outcome measures: Leadership skills of the practice leaders were measured
using the Integrative Leadership Questionnaire (German FIF) and the Leader-Member Exchange (LMX-
7) questionnaire. Leaders rated themselves and practice staff rated their leaders. The data was
analyzed by paired mean comparisons on the practice level.

Results: For most leadership dimensions, practice leaders rated themselves higher than their
employees rated them. Differences were found for transformational leadership (p<.001, d=.41),
especially for the dimensions 'innovation' (p<.001, d=.69) and 'individuality focus' (p<.001, d=.50). For
transactional leadership, the dimension 'goal setting' differed significantly (p<.01, d=.30) but not the
other dimensions. Scores for negative leadership were low and showed no differences between
leaders and employees. Interestingly, employed physicians' rated their practice leaders higher on the
two transformational ('performance development', 'providing a vision') and all transactional
dimensions. The LMX-7 scale showed high quality relationships between leaders and employees.
Conclusions: This 180° analysis of GPs” leadership skills with self- and employee ratings indicated good
relationships. There is a potential to improve leadership regarding goal-setting, innovation and
focusing on individual team members. These results allow for the development of targeted
interventions.

Trial registration: German Clinical Trials Register, DRKS00012677. Registered 16 October 2019.

Keywords: leadership, leadership quality, general practitioner, practice staff, 180° feedback
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Strenghts & limitations:

Leadership skills are crucial to secure a strong primary care workforce for patient care.

High quality leadership can protect and promote the mental health of employees.

This presentation of an innovative 180° feedback approach in the GP setting allows for a
better understanding of leadership as viewed by the different professional groups working in
practices.

The data reflects a typical spectrum of German general practices including teaching and non-
teaching practices as well as solo and group practices.

In group practices, leadership teams, not individual leaders were rated by staff to capture

leadership comprehensively on practice level.
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Background:

Strong primary care leaders and a strong primary care workforce are important to assure the health of
populations and primary care teams [1-3]. A recent systematic review of 20 studies by Meredith et al.
showed an association between stronger leadership and less burnout among different medical
professionals in the United States [4]. In contrast, poor leadership skills have a negative impact on job
satisfaction [5-7], staff well-being [8] and the quality of patient care [5, 9, 10]. A review showed
correlations between better leadership and various quality of care indicators, e.g. pain, safety and 30-
day-mortality [11]. In addition to individual outcomes, leadership is important to promote

organizational changes (e.g., the implementation of IT-supported care) [12].

Scientifically, leadership is conceptualized in several theories. One of the most studied leadership
frameworks is the Full Range of Leadership Model (FRLM), which integrates transactional,
transformational, and negative leadership [13, 14]. Transactional leadership describes leaders'
structuring of work situations, the exchange of contingent rewards (e.g. work against salary), and the
management by exception [13—15]. In contrast, transformational leadership moves beyond leaders'
and staff's self-interests. It focuses on the staff's attitudes and values regarding overarching goals such
as self-actualization, organizational achievements, and the well-being of others and society as a whole
[13, 14]. Building on the FRLM, a recent further development, the so-called Implementation Leadership
Scale, focusses on the role of leadership for implementation of organizational changes [12]. Another
important leadership theory, the Leader-Member Exchange (LMX), specifically addresses the
relationship between leaders and staff. It concentrates on the perceived quality of the dyadic
relationship between a staff member and the immediate leader [13, 16]. The relationship reflects a
dyadic social exchange process ranging from low LMX, described by limited social transactions with
more transactional leadership to high LMX, which represents a transformational approach with a high
degree of social exchange and a mature leader-member partnership [17]. High-quality relationships
positively influence employees' work-related well-being and are associated with higher job satisfaction

of health care workers [18].

Based on these theories, various questionnaires were developed, e.g. the Leader-Member Exchange
guestionnaire 'LMX-7' [16] and the German questionnaire 'Fragebogen fiir integrative Fihrung' (FIF; in
English: Questionnaire for Integrative Leadership) [15, 19]. These instruments allow for a multi-rater
perspective: the leader's and the staff's views on the leader's behavior are measured and compared
providing 180° feedback. This method is valuable because assessments from different perspectives
create a more comprehensive picture of the leaders' actual skills and performances [20]. Two recent

reviews of 60 studies from various medical settings showed that such approaches are increasingly

4
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applied in medical education and graduate training [21, 22], but have not been used to evaluate GP
leaders and their teams. Effective interventions to improve leadership were developed and evaluated
in the hospital [23] and healthcare management setting [24]. For example, Saravo et al. showed an
improvement in transformational and transactional leadership performance of 57 medical residents in
hospital rotations after a 4-week intervention [23]. In addition, a 2018 study from Hill et al. highlighted
positive effects of a leadership training for surgical residents on teamwork and team involvement in
decision-making [25]. However, such interventions have not been implemented in German primary
care, although high chronic stress and burnout rates are reported for this workforce [26, 27]. The need
is even larger as about half of the German GPs who mainly work in GP-owned private practices [28],
will reach retirement age in the next ten years [29]. Based on the leadership frameworks mentioned
above, the publicly funded IMPROVEjob study aimed to improve the job satisfaction of physician
leaders and practice personnel of German GP practices focusing on leadership, communication, and
work processes [30, 31]. At baseline, GPs” leadership skills were evaluated comparing GP leaders' self

and staff ratings on practice level.

Methods

This analysis draws on the baseline data of the IMPROVEjob study, which is designed as a cluster-
randomized controlled trial (cRCT) to improve job satisfaction among practice personnel. The details
are described in the study protocol [30].

In short, a total of 60 GP practices in the North Rhine region in Germany were recruited by the Institute
of General Practice and Family Medicine of the University of Bonn. The sample comprised single
(owned by one practice leader) and group practices (owned by more than one practice leader), some
of which were also involved as teaching practices (affiliated to a university). The study aimed to recruit
practice teams, including physician leaders, employed physicians, and practice assistants. A total of 84
GP practice leaders, 28 employed physicians and 254 practice assistants were recruited. In Germany,
primary care is typically provided by GP-owned practices with 1 to 3 physicians. For each physician,
practices employ about 1 to 2 certified practice assistants who finished a vocational training of 3 years.

Similar to other regions worldwide, the size of group practices is increasing.

Patient and public involvement

The study targeted general practice staff. Therefore, GPs and practice assistants were involved in all
phases of the study. As the study did not target patients, no patients or members of the public were

involved in the design or conduct of the study.

Ethics
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The study was approved first by the Ethics Committee of the Medical Faculty of the University of Bonn
(reference number: 057/19, date of approval: 20/02/2019). In addition, the Ethics Committees of the
Medical Association North-Rhine (Lfd-Nr.: 2019107) and of the Medical Faculty, University Hospital of
Tuebingen (project no.: 446/2019B02) approved the study protocol. The study was performed in
accordance with the Declaration of Helsinki. All participating practice team members received a study

information and signed informed consent forms.

Measures

Practice leaders answered a short questionnaire on practice characteristics and the questionnaire for
practice leaders. Employed physicians and practice assistants completed different versions of the same
employee questionnaire. Details of the methods and the characteristics of the study population are
published [30, 31].

All participants provided sociodemographic, professional, and work-related characteristics which are
published [31]. In addition, GP leaders and practice staff filled the following two leadership
questionnaires:

1. Integrative Leadership Questionnaire (FIF)

Transformational, transactional, and negative leadership were measured using the FIF questionnaire.
Its scales' validity and internal consistency are confirmed for different populations [19, 32]. The FIF has
been used in non-medical and hospital settings [33], but not in primary care.
All 40 items of the FIF are answered on a 5-point Likert scale and are worded to reflect either the
leader's or the staff’s position.
The measures comprise:
- the transformational leadership scale consisting of six dimensions: innovation, team spirit,
performance development, individuality focus, providing a vision, and being a role model;
- the transactional leadership scale with two dimensions: goal setting and management by
exception;
- the negative leadership scale with two dimensions: laissez-faire and destructive leadership.

2. Leader-Member Exchange (LMX-7)

The relationship quality between leaders and staff is measured using the Leader-Member
Exchange questionnaire (LMX-7) with seven items on a 5-point Likert scale, which are worded to
reflect the leader or the staff position [16, 34, 35].
The multi-rater, 180° approach is applied to the two leadership scales. Results of such assessments are
usually shared with the ratee, yet previous studies showed mixed reactions in the medical setting [36,
37]. Therefore, the results of the 180° feedback in our study were not shared with the participating

practices but are used on an aggregated level for research purposes only.
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Statistical analysis

Statistical analyses were conducted using SPSS Statistics 27 (IBM Cooperation, Armonk, Ny, USA, 2020).
All analyses were carried out at the participant and the practice level.

The FIF data were analyzed according to the official manual [19]. Mean scores for transformational,
transactional, and negative leadership were summarized both for the respective main scale and all
dimensions: for transactional and transformational leadership, they ranged from 1 (worst rating) to 5
(best rating); for negative leadership, they ranged from 1 (best rating) to 5 (worst rating). For
comparison, scores were standardized using T-scaling tables from reference populations as defined by
Rowold & Poethke [19]. These T-values are based on a normal distribution around 50 (SD 10). Thus,
values above 70 only reflect about 2% of the reference population from German-speaking countries
[19].

The LMX-7 was analyzed per standard protocol by creating a sum score of all seven items without
transformation [35]. The LMX-7 score can range from 7 to 35 with five standard categories which were
interpreted as follows: score 7 to 14 = very low; 15 to 19 = low; 20 to 24 = moderate; 25 to 29 = high,
30 to 35 = very high [38]. Inadvertently, question seven was missing on all employed physicians'
guestionnaires, which reduced the answered questions to six. As the LMX-7 manual does not suggest

a standard approach for missing values, we excluded employed physicians from the further analyses.

For the 180° feedback approach on practice level, the combined mean scores of employed physicians
and practice assistants per practice were compared to the self-assessment of their respective leaders
using paired t-tests, as the data satisfied the condition of a normal distribution with the Kolmogorov-
Smirnov test. Cohen's d was applied to determine the effect size of mean comparisons with the
following standard interpretations: small effects from d=.2, medium from d=.5, and high from d=.8
[39]. In single practices, the staff ratings were compared to the leader's assessment. In practices with
more than one owner (group practices), each leader's self-rating was compared with the respective
ratings of the practice personnel, who were asked to rate the leadership team of the practice, not
stratified by individual leaders. This approach was chosen because practice owners of German
practices typically work as a leadership team. In addition, the ratings of the transformational and
transactional leadership scales were compared stratified by practice type (single vs. group and teaching
vs. non-teaching practices) using the Kruskal-Wallis tests because the data for practice comparisons

did not satisfy the conditions for parametric tests.

Results

Population
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1
2
3 207  The baseline data of the IMPROVEjob study included 366 participants from 60 practices, consisting of
4
5 208 84 practice leaders, 28 employed physicians, and 254 practice assistants. The mean age of the
? 209 participants was 44.4 years, with a mean of 54.3 years for practice leaders, 44.8 for employed
8 210  physicians, and 41.0 for practice assistants. Among the practice assistants, 99.6% were female, as were
9

10 211  76.6% of the employed physicians and half of the practice leaders (52.4%). Most practice leaders
212 worked full-time (90.5%), as did about a quarter of the employed physicians (28.6%) and 41.5% of the

13 213 practice assistants (see Table 1). The details on the sociodemographic descriptions are published [31].

15 214

1? 215  Table 1: Sociodemographic description of participants at baseline [31]

12 Total Practice = Employed Practice
20 Variable sample leaders  physicians assistants
21 N=366 N=84 N=28 N=254
22 Female, % 87.1 52.4 78.6 99.6
23 Age in years, mean (SD) 44.4(12.8) 54.3(6.2) 44.8(9.8) 41.0(13.0)
24 Years in current practice, mean (SD) 10.0(9.1) 15.3(8.4) 3.9(5.4) 8.8 (8.9)
25 Working full-time, % 52.0 90.5 28.6 41.5
26 716

27

28 217 On average, practice leaders had been accredited for 26.6 years and licensed for the statutory health
30 218 insurance for 16.4 years. Seven (25%) of the employed physicians were in GP training. Practice
219 assistants had graduated on average 19.9 years ago, while 7.5% were still in training. Of the
33 220 60 practices, 21 (35%) were single and 39 (65%) were group practices; of these, 34 were teaching (57%)

35 221  and 26 (43%) were non-teaching practices. On average, practices were in the same location for

;? 222 20.4 years (SD 14 years).

38 223

39

40 224  leadership

2; 225  The transactional and transformational leadership scales showed a high internal consistency with

43 226  Cronbach's a = .74 to .93 for the staff members' assessment and Cronbach's a = .72 to .87 for the
45 227 leaders' assessment. For negative leadership, the scales showed a sufficient internal consistency for
228  staff members' (Cronbach’s a =.73 to .80) but not for leaders' assessments (Cronbach's o = .47 to .68).
48 229  The mean results of the FIF were within the one standard deviation range of the reference population
50 230 [19]. Based on raw values, employed physicians rated their leaders consistently better than practice
231 assistants and better than the leaders themselves for some items. While practice assistants rated their
53 232 leaders more poorly than the practice leaders in raw values, reference T-values showed only minor
55 233  differences. The details are outlined in Table 2.

234

58 235  The LMX-7 scale showed an internal consistency of Cronbach's a = .88 for staff members (practice

60 236  assistants) and a = .71 for leaders. Both groups showed a high relationship quality, scoring 28 for
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practice leaders and 26 for practice assistants. As the seventh question was missing for employed
physicians, they were excluded from the analysis. However, the sum score of the remaining six

guestions also showed a high score of 24.9 out of 30. The details are shown in Table 2.

Table 2: Leadership assessment by employment group: main scales (in bold) and dimensions (LMX

values can range from 7 to 35, FIF scales from 1 to 5)

Page 10 of 21

Practice leaders Employed physicians Practice assistants
(N=84) (N=28) (N=254)
M sb T* n M sb T* N M sb T* n
Transformational 3.9 06 45 84 39 0.7 56 27 35 08 52 237

leadership
Innovation 4.2 06 49 8 40 10 55 28 3.7 09 52 247
Team spirit 4.1 0.7 49 84 38 10 54 28 36 11 52 251
Performance 3.6 08 44 84 41 07 57 27 35 10 51 247
development
Individuality focus 3.9 07 47 84 37 10 54 28 35 11 53 249
Providing a vision 3.5 09 45 84 36 09 55 28 32 11 51 245
Being arole model 4.1 06 45 84 40 08 55 27 37 10 52 246
Transactional 34 0.7 47 83 35 07 54 27 32 08 50 244
leadership
Goal setting 3.5 07 44 83 37 09 56 27 31 10 50 246
Management by 3.3 0.8 51 83 34 08 52 27 33 09 51 245
exception
Negative leadership 15 05 51 83 15 06 45 28 1.7 0.7 47 248
Laissez-faire 1.6 06 52 83 16 08 45 28 1.7 08 46 249
Destructive 1.4 05 51 83 14 06 46 28 16 0.7 48 248
LMX-7 28.1 2.6 - 81 nfa nfa - nfa 26.7 4.8 - 222

*Reference T-values range from 0 to 100, as defined by Rowold & Poethke 2017

180° leadership feedback

Practice leaders self-rated their leadership skills slightly better than their staff for all dimensions except
for 'management by exception'. There were no statistically significant differences for negative
leadership. For transactional leadership, goal setting differed significantly with a low effect size
(p=.009, d=.30). Leaders' scores on transformational leadership were significantly higher than the
scores of the teams, with the dimension for innovation reaching the strongest effect size (p=<.001,
d=.69), followed by individuality focus with a medium effect size (p=<0.001, d=.50). The scores for team
spirit and being a role model were slightly lower, but significant. The main scale for transformational
leadership also showed a significant difference with a medium effect size (p=<.001, d=.41). The details

are outlined in Table 3.

Table 3: Comparison of leaders' self- and staff ratings (n=84 leader-team pairs): main scales (in bold)

and dimensions
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Practice leaders

Practice staff

Paired t-test

M SD M SD t(df) p d
Transformational leadership 3.9 0.5 3.6 0.6 3.721(82) <.001 041
Innovation 4.2 0.6 3.8 0.6 6.359(83) <.001 0.69
Team spirit 4.1 0.7 3.8 0.7 3.462(82) .001 0.38
Performance development 3.6 0.8 3.7 0.6 -0.208(83) .836 -
Individuality focus 3.9 0.7 3.5 0.6 4.633(83) <.001 0.50
Providing a vision 3.5 0.9 33 0.8 1.592(82) .115 -
Being a role model 41 0.6 3.8 0.6 2.833(82) .006 0.31
Transactional leadership 34 0.6 3.3 0.5 1.291(81) .200 -
Goal setting 3.5 0.7 3.2 0.6 2.681(81) .009 0.30
Management by exception 33 0.8 3.4 0.6 -0.470(82) .640 -
Negative leadership 1.5 0.4 1.6 0.4 -1.744(82) .085 -
Laissez-faire 1.6 0.6 1.7 0.5 -1.563(82) 122 -
Destructive 14 0.5 1.6 0.5 -1.514(82) 134 -
LMX-7 28.1 2.6 26.8 3.5 3.275(79) .002 0.37

Transformational and transactional leadership by practice type

The Kruskal-Wallis test was applied to analyze for differences in leadership by practice types. It showed

slight but non-significant differences in the raw values between practice types (single vs. group,

teaching vs. non-teaching practices), e.g., slightly higher ratings for transformational leadership in

single and non-teaching practices. These slight differences persisted when using reference T-values.

For details, see Table 4.

Table 4: Comparison of leadership assessments by practice type: single versus group practices and

teaching versus non-teaching practices

Single Group Non-teaching Teaching
(n=21) (n=39) (n=26) (n=34)
M T n M T N Y] T n M T n
Practice leaders
Transformational 4.0 47 21 39 45 63 3.8 43 37 4.0 47 47
Transactional 3.4 47 21 34 47 62 33 45 37 34 47 46
Negative 1.5 51 21 1.5 51 62 16 53 37 15 51 46
LMX-7 28.8 - 20 279 - 61 275 - 36 286 - 45
Practice staff
Transformational 3.7 54 67 36 53 212 35 52 117 3.6 53 162
Transactional 3.4 53 67 33 51 212 33 51 117 3.2 50 162
Negative 1.7 47 70 1.7 47 212 1.7 47 117 16 46 165
LMX-7 27.5 - 61 263 - 190 | 256 - 105 273 - 146
Discussion
10
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Using a 180° feedback approach of leadership in GP practices, this study showed good relationships
between leaders and staff with low levels of negative leaderships. Practice staff rated their leaders
slightly higher on all transformational and transactional dimensions than the 234 German leaders and
713 employees from the FIF questionnaire reference population [19]. Also, agreement between GP
leaders and staff was higher than in a study of 1,137 German hospital employees (315 leaders, 822
staff members) from different occupational groups (e.g., physicians, nurses, administration,
information technology), which used the same methodology [33]. Interestingly, hospital and GP
leaders rated themselves approximately similar [33].

The benefit of 180° and 360° feedback is shown in studies from various settings. In a sample of more
than 2,000 U.S. military leaders, 360° feedback (leaders, subordinates, peers) was identified as a good
predictor for promotions [40]. This is in line with a 180° feedback (leaders, employees) study among
396 managers from different departments of an international airline: congruence between managers
self-ratings and employees ratings predicted managerial behavior such as innovation, decision making,
leading, and motivation [41]. In a sample of 1,190 physicians from the U.S. and Canada, the 180°
feedback approach, which is also called multi-rater assessment, provided a more realistic picture of
leader-team situations as shown by an improvement in a leadership teamwork index [37]. In our study,
leadership ratings of employed physicians were markedly higher in most dimensions than those by
non-physician practice personnel. This likely reflects that employed physicians are much closer to their
physician leaders regarding training, roles, and duties compared to practice assistants. In addition,
practice assistants do not have the perspective to become physician leaders themselves, which implies
a fundamentally different perspective. This finding is in line with a 2010 review identifying several
studies which showed that staff members who perceive themselves as more similar to the leader give
better performance ratings [42]. This effect was shown for example among 406 rater and 396 ratees
in an insurance company [43].

Multi-rater assessments can provide the basis for analyzing and at best improving the psychological
well-being at workplaces by a better mutual understanding of leaders and staff [7, 42, 44]. A 2016
study of 110 insurance managers and their teams showed higher job satisfaction with higher mutual
ratings. Job satisfaction among employees (assessed on a 1 to 5 scale) was lowest when leaders rated
their leadership skills higher than their subordinates did (Mean 3.89 of 5 compared to 4.53 of 5 in
agreement) [45]. Rowold and Poethke who developed the FIF questionnaire conclude from their
studies that leaders can learn to adapt when receiving the leadership ratings as feedback. In addition,
they recommend to implement for example regular team meetings and improving leadership skills
through training [19]. Results from the DIALHS collaboration from South Africa point at the need for
accountability strategies such as standard operation procedures, facility audits and target setting [46].

While other studies followed this approach to share the assessment results with the ratee, we

11
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abstained from this because previous studies in the medical field showed mixed reactions. In a 2005
study, 15 family physicians rated multisource feedback extremely different, from negative to positive.
This evaluation was affected by the perceived usefulness, accuracy, and credibility [36].

Using the LMX questionnaire, a 2008 study with 200 nurses from six smaller and larger hospitals
showed positive associations of high mutual relationship scores with enhanced commitment, reduced
staff turnover, and better organizational behavior [47]. Also, positive effects on employees' health and
well-being are described in association with good relationships between leaders and employees. Lower
levels of emotional exhaustion were associated with higher leader-member exchange quality in a
sample of 343 employees working in the German healthcare sector after 11 months [48]. In addition,
a hierarchical regression model showed that the LMX was a good predictor for the health of 412
employees in health and social services in Germany [49]. Compared to the LMX reference values based
on 113 participants, our study showed an overall better relationship quality between practice leaders
and practice assistants (mean value of 28.1 of 35 for practice leaders and 26.8 for practice assistants
vs. 22.9 in the LMX reference population) [35]. Higher scores in the practice setting are likely influenced
by the fact that GP leaders recruit personnel themselves, while personnel recruitment and placement

in larger institutions is not necessarily in the hands of the direct team leaders.

Strengths and limitations

Novel for the German GP setting, we investigated GP leadership in a large sample with analysis on
practice level. Our data provide leadership ratings for each solo practice leaders, but not for each group
practice leader, as we had asked staff to rate their leadership team to reflect current small team
leadership situations. LMX data were missing for one of seven questions for the small number of
employed physicians. However, the analysis of the available data yielded a high relationship quality
with leaders like the results for practice assistants. A selection bias cannot be excluded as participating

practices might have had a greater interest in the topic.

Conclusion and practical implications

Overall, our data from the IMPROVEjob study show trustful relationships between GP leaders and their
staff. Future GPs’ trainings should enable GP leaders to implement goal-setting, innovation, and
individuality focus more effectively. Our results support recent calls for leadership workshops on every

level of the medical training for strengthening the GP and other health services workforce.
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Abstract

Objectives: Strong primary care leaders are needed to assure high quality services for patient
populations. This study analyzed general practitioners' (GP) leadership skills comparing practice-level
self- and staff assessments based on the Full Range of Leadership Model (FRLM) and the Leader-
Member Exchange (LMX).

Setting: The questionnaire survey was conducted among German general practice leaders and their
staff participating in the IMPROVEjob trial.

Participants: The study population comprised 60 German general practices with 366 participants:

84 GP practice leaders and 282 employees (28 physicians and 254 practice assistants).

Primary and secondary outcome measures: Leadership skills of the practice leaders were measured
using the Integrative Leadership Questionnaire (German FIF) and the Leader-Member Exchange (LMX-
7) questionnaire. Leaders rated themselves and practice staff rated their leaders. The data was
analyzed by paired mean comparisons on the practice level.

Results: For most leadership dimensions, practice leaders rated themselves higher than their
employees rated them. Differences were found for transformational leadership (p<.001, d=.41),
especially for the dimensions 'innovation' (p<.001, d=.69) and 'individuality focus' (p<.001, d=.50). For
transactional leadership, the dimension 'goal setting' differed significantly (p<.01, d=.30) but not the
other dimensions. Scores for negative leadership were low and showed no differences between
leaders and employees. Interestingly, employed physicians' rated their practice leaders higher on the
two transformational ('performance development', 'providing a vision') and all transactional
dimensions. The LMX-7 scale showed high quality relationships between leaders and employees.
Conclusions: This 180° analysis of GPs” leadership skills with self- and employee ratings indicated good
relationships. There is a potential to improve leadership regarding goal-setting, innovation and
focusing on individual team members. These results allow for the development of targeted
interventions.

Trial registration: German Clinical Trials Register, DRKS00012677. Registered 16 October 2019.

Keywords: leadership, leadership quality, general practitioner, practice staff, 180° feedback
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Strengths & limitations:

This 180° feedback approach in the GP setting allows for a better understanding of
leadership from the perspective of different practice professionals.

The data reflect a typical spectrum of German general practices with solo and group
practices, but results may differ in other settings.

Leadership teams, not individual leaders, were rated in group practices to capture leadership

at the practice level.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
%94
95
96
97
98
99

BMJ Open

Background:

Strong primary care leaders and a strong primary care workforce are important to assure the health of
populations and primary care teams [1-3]. A recent systematic review of 20 studies by Meredith et al.
showed an association between stronger leadership and less burnout among different medical
professionals in the United States [4]. In contrast, poor leadership skills have a negative impact on job
satisfaction [5-7], staff well-being [8] and the quality of patient care [5, 9, 10]. A review showed
correlations between better leadership and various quality of care indicators, e.g. pain, safety and 30-
day-mortality [11]. In addition to individual outcomes, leadership is important to promote

organizational changes (e.g., the implementation of IT-supported care) [12].

Scientifically, leadership is conceptualized in several theories. One of the most studied leadership
frameworks is the Full Range of Leadership Model (FRLM), which integrates transactional,
transformational, and negative leadership [13, 14]. Transactional leadership describes leaders'
structuring of work situations, the exchange of contingent rewards (e.g. work against salary), and the
management by exception [13—15]. In contrast, transformational leadership moves beyond leaders'
and staff's self-interests. It focuses on the staff's attitudes and values regarding overarching goals such
as self-actualization, organizational achievements, and the well-being of others and society as a whole
[13, 14]. Building on the FRLM, a recent further development, the so-called Implementation Leadership
Scale, focusses on the role of leadership for implementation of organizational changes [12]. Another
important leadership theory, the Leader-Member Exchange (LMX), specifically addresses the
relationship between leaders and staff. It concentrates on the perceived quality of the dyadic
relationship between a staff member and the immediate leader [13, 16]. The relationship reflects a
dyadic social exchange process ranging from low LMX, described by limited social transactions with
more transactional leadership to high LMX, which represents a transformational approach with a high
degree of social exchange and a mature leader-member partnership [17]. High-quality relationships
positively influence employees' work-related well-being and are associated with higher job satisfaction

of health care workers [18].

Based on these theories, various questionnaires were developed, e.g. the Leader-Member Exchange
guestionnaire 'LMX-7' [16] and the German questionnaire 'Fragebogen fiir integrative Fihrung' (FIF; in
English: Questionnaire for Integrative Leadership) [15, 19]. These instruments allow for a multi-rater
perspective: the leader's and the staff's views on the leader's behavior are measured and compared
providing 180° feedback. This method is valuable because assessments from different perspectives
create a more comprehensive picture of the leaders' actual skills and performances [20]. Two recent

reviews of 60 studies from various medical settings showed that such approaches are increasingly
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applied in medical education and graduate training [21, 22], but have not been used to evaluate GP
leaders and their teams. Effective interventions to improve leadership were developed and evaluated
in the hospital [23] and healthcare management setting [24]. For example, Saravo et al. showed an
improvement in transformational and transactional leadership performance of 57 medical residents in
hospital rotations after a 4-week intervention [23]. In addition, a 2018 study from Hill et al. highlighted
positive effects of a leadership training for surgical residents on teamwork and team involvement in
decision-making [25]. However, such interventions have not been implemented in German primary
care, although high chronic stress and burnout rates are reported for this workforce [26, 27]. The need
is even larger as about half of the German GPs who mainly work in GP-owned private practices [28],
will reach retirement age in the next ten years [29]. Based on the leadership frameworks mentioned
above, the publicly funded IMPROVEjob study aimed to improve the job satisfaction of physician
leaders and practice personnel of German GP practices focusing on leadership, communication, and
work processes [30, 31]. At baseline, GPs” leadership skills were evaluated comparing GP leaders' self

and staff ratings on practice level.

Methods

This analysis draws on the baseline data of the IMPROVEjob study, which is designed as a cluster-
randomized controlled trial (cRCT) to improve job satisfaction among practice personnel. The details
are described in the study protocol [30].

In short, a total of 60 GP practices in the North Rhine region in Germany were recruited by the Institute
of General Practice and Family Medicine of the University of Bonn. The sample comprised single
(owned by one practice leader) and group practices (owned by more than one practice leader), some
of which were also involved as teaching practices (affiliated to a university). The study aimed to recruit
practice teams, including physician leaders, employed physicians, and practice assistants. A total of 84
GP practice leaders, 28 employed physicians and 254 practice assistants were recruited. In Germany,
primary care is typically provided by GP-owned practices with 1 to 3 physicians. For each physician,
practices employ about 1 to 2 certified practice assistants who finished a vocational training of 3 years.

Similar to other regions worldwide, the size of group practices is increasing.
Patient and public involvement
The study did not target patients, but general practice personnel. Therefore, no patients or members

of the public were involved.

Ethics
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The study was approved first by the Ethics Committee of the Medical Faculty of the University of Bonn
(reference number: 057/19, date of approval: 20/02/2019). In addition, the Ethics Committees of the
Medical Association North-Rhine (Lfd-Nr.: 2019107) and of the Medical Faculty, University Hospital of
Tuebingen (project no.: 446/2019B02) approved the study protocol. The study was performed in
accordance with the Declaration of Helsinki. All participating practice team members received a study

information and signed informed consent forms.

Measures

Practice leaders answered a short questionnaire on practice characteristics and the questionnaire for
practice leaders. Employed physicians and practice assistants completed different versions of the same
employee questionnaire. Details of the methods and the characteristics of the study population are
published [30, 31].

All participants provided sociodemographic, professional, and work-related characteristics which are
published [31]. In addition, GP leaders and practice staff filled the following two leadership
questionnaires:

1. Integrative Leadership Questionnaire (FIF)

Transformational, transactional, and negative leadership were measured using the FIF questionnaire.
Its scales' validity and internal consistency are confirmed for different populations [19, 32]. The FIF has
been used in non-medical and hospital settings [33], but not in primary care.
All 40 items of the FIF are answered on a 5-point Likert scale and are worded to reflect either the
leader's or the staff’s position.
The measures comprise:
- the transformational leadership scale consisting of six dimensions: innovation, team spirit,
performance development, individuality focus, providing a vision, and being a role model;
- the transactional leadership scale with two dimensions: goal setting and management by
exception;
- the negative leadership scale with two dimensions: laissez-faire and destructive leadership.

2. Leader-Member Exchange (LMX-7)

The relationship quality between leaders and staff is measured using the Leader-Member
Exchange questionnaire (LMX-7) with seven items on a 5-point Likert scale, which are worded to
reflect the leader or the staff position [16, 34, 35].
The multi-rater, 180° approach is applied to the two leadership scales. Results of such assessments are
usually shared with the ratee, yet previous studies showed mixed reactions in the medical setting [36,
37]. Therefore, the results of the 180° feedback in our study were not shared with the participating

practices but are used on an aggregated level for research purposes only.
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Statistical analysis

Statistical analyses were conducted using SPSS Statistics 27 (IBM Cooperation, Armonk, Ny, USA, 2020).
All analyses were carried out at the participant and the practice level.

The FIF data were analyzed according to the official manual [19]. Mean scores for transformational,
transactional, and negative leadership were summarized both for the respective main scale and all
dimensions: for transactional and transformational leadership, they ranged from 1 (worst rating) to 5
(best rating); for negative leadership, they ranged from 1 (best rating) to 5 (worst rating). For
comparison, scores were standardized using T-scaling tables from reference populations as defined by
Rowold & Poethke [19]. These T-values are based on a normal distribution around 50 (SD 10). Thus,
values above 70 only reflect about 2% of the reference population from German-speaking countries
[19].

The LMX-7 was analyzed per standard protocol by creating a sum score of all seven items without
transformation [35]. The LMX-7 score can range from 7 to 35 with five standard categories which were
interpreted as follows: score 7 to 14 = very low; 15 to 19 = low; 20 to 24 = moderate; 25 to 29 = high,
30 to 35 = very high [38]. Inadvertently, question seven was missing on all employed physicians'
guestionnaires, which reduced the answered questions to six. As the LMX-7 manual does not suggest

a standard approach for missing values, we excluded employed physicians from the further analyses.

For the 180° feedback approach on practice level, the combined mean scores of employed physicians
and practice assistants per practice were compared to the self-assessment of their respective leaders
using paired t-tests, as the data satisfied the condition of a normal distribution with the Kolmogorov-
Smirnov test. Cohen's d was applied to determine the effect size of mean comparisons with the
following standard interpretations: small effects from d=.2, medium from d=.5, and high from d=.8
[39]. In single practices, the staff ratings were compared to the leader's assessment. In practices with
more than one owner (group practices), each leader's self-rating was compared with the respective
ratings of the practice personnel, who were asked to rate the leadership team of the practice, not
stratified by individual leaders. This approach was chosen because practice owners of German
practices typically work as a leadership team. In addition, the ratings of the transformational and
transactional leadership scales were compared stratified by practice type (single vs. group and teaching
vs. non-teaching practices) using the Kruskal-Wallis tests because the data for practice comparisons

did not satisfy the conditions for parametric tests.

Results

Population
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The baseline data of the IMPROVEjob study included 366 participants from 60 practices, consisting of
84 practice leaders, 28 employed physicians, and 254 practice assistants. The mean age of the
participants was 44.4 years, with a mean of 54.3 years for practice leaders, 44.8 for employed
physicians, and 41.0 for practice assistants. Among the practice assistants, 99.6% were female, as were
76.6% of the employed physicians and half of the practice leaders (52.4%). Most practice leaders
worked full-time (90.5%), as did about a quarter of the employed physicians (28.6%) and 41.5% of the

practice assistants (see Table 1). The details on the sociodemographic descriptions are published [31].

Table 1: Sociodemographic description of participants at baseline [31]

Page 10 of 21

Total Practice = Employed Practice
Variable sample leaders  physicians assistants
N=366 N=84 N=28 N=254
Female, % 87.1 52.4 78.6 99.6
Age in years, mean (SD) 44.4 (12.8) 54.3(6.2) 44.8(9.8) 41.0(13.0)
Years in current practice, mean (SD) 10.0(9.1) 15.3(8.4) 3.9(5.4) 8.8 (8.9)
Working full-time, % 52.0 90.5 28.6 41.5

On average, practice leaders had been accredited for 26.6 years and licensed for the statutory health
insurance for 16.4 years. Seven (25%) of the employed physicians were in GP training. Practice
assistants had graduated on average 19.9 years ago, while 7.5% were still in training. Of the
60 practices, 21 (35%) were single and 39 (65%) were group practices; of these, 34 were teaching (57%)
and 26 (43%) were non-teaching practices. On average, practices were in the same location for

20.4 years (SD 14 years).

Leadership

The transactional and transformational leadership scales showed a high internal consistency with
Cronbach's a = .74 to .93 for the staff members' assessment and Cronbach's a = .72 to .87 for the
leaders' assessment. For negative leadership, the scales showed a sufficient internal consistency for
staff members' (Cronbach’s a =.73 to .80) but not for leaders' assessments (Cronbach's o = .47 to .68).
The mean results of the FIF were within the one standard deviation range of the reference population
[19]. Based on raw values, employed physicians rated their leaders consistently better than practice
assistants and better than the leaders themselves for some items. While practice assistants rated their
leaders more poorly than the practice leaders in raw values, reference T-values showed only minor

differences. The details are outlined in Table 2.

The LMX-7 scale showed an internal consistency of Cronbach's a = .88 for staff members (practice

assistants) and a = .71 for leaders. Both groups showed a high relationship quality, scoring 28 for
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practice leaders and 26 for practice assistants. As the seventh question was missing for employed
physicians, they were excluded from the analysis. However, the sum score of the remaining six

guestions also showed a high score of 24.9 out of 30. The details are shown in Table 2.

Table 2: Leadership assessment by employment group: main scales (in bold) and dimensions (LMX

values can range from 7 to 35, FIF scales from 1 to 5)

Practice leaders Employed physicians Practice assistants
(N=84) (N=28) (N=254)
M sb T* n M sb T* N M sb T* n
Transformational 3.9 06 45 84 39 0.7 56 27 35 08 52 237

leadership
Innovation 4.2 06 49 8 40 10 55 28 3.7 09 52 247
Team spirit 4.1 0.7 49 84 38 10 54 28 36 11 52 251
Performance 3.6 08 44 84 41 07 57 27 35 10 51 247
development
Individuality focus 3.9 07 47 84 37 10 54 28 35 11 53 249
Providing a vision 3.5 09 45 84 36 09 55 28 32 11 51 245
Being arole model 4.1 06 45 84 40 08 55 27 37 10 52 246
Transactional 34 0.7 47 83 35 07 54 27 32 08 50 244
leadership
Goal setting 3.5 07 44 83 37 09 56 27 31 10 50 246
Management by 3.3 0.8 51 83 34 08 52 27 33 09 51 245
exception
Negative leadership 15 05 51 83 15 06 45 28 1.7 0.7 47 248
Laissez-faire 1.6 06 52 83 16 08 45 28 1.7 08 46 249
Destructive 1.4 05 51 83 14 06 46 28 16 0.7 48 248
LMX-7 28.1 2.6 - 81 nfa nfa - nfa 26.7 4.8 - 222

*Reference T-values range from 0 to 100, as defined by Rowold & Poethke 2017

180° leadership feedback

Practice leaders self-rated their leadership skills slightly better than their staff for all dimensions except
for 'management by exception'. There were no statistically significant differences for negative
leadership. For transactional leadership, goal setting differed significantly with a low effect size
(p=.009, d=.30). Leaders' scores on transformational leadership were significantly higher than the
scores of the teams, with the dimension for innovation reaching the strongest effect size (p=<.001,
d=.69), followed by individuality focus with a medium effect size (p=<0.001, d=.50). The scores for team
spirit and being a role model were slightly lower, but significant. The main scale for transformational
leadership also showed a significant difference with a medium effect size (p=<.001, d=.41). The details

are outlined in Table 3.

Table 3: Comparison of leaders' self- and staff ratings (n=84 leader-team pairs): main scales (in bold)

and dimensions
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Practice leaders

Practice staff

Paired t-test

M SD M SD t(df) p d
Transformational leadership 3.9 0.5 3.6 0.6 3.721(82) <.001 041
Innovation 4.2 0.6 3.8 0.6 6.359(83) <.001 0.69
Team spirit 4.1 0.7 3.8 0.7 3.462(82) .001 0.38
Performance development 3.6 0.8 3.7 0.6 -0.208(83) .836 -
Individuality focus 3.9 0.7 3.5 0.6 4.633(83) <.001 0.50
Providing a vision 3.5 0.9 33 0.8 1.592(82) .115 -
Being a role model 41 0.6 3.8 0.6 2.833(82) .006 0.31
Transactional leadership 34 0.6 3.3 0.5 1.291(81) .200 -
Goal setting 3.5 0.7 3.2 0.6 2.681(81) .009 0.30
Management by exception 33 0.8 3.4 0.6 -0.470(82) .640 -
Negative leadership 1.5 0.4 1.6 0.4 -1.744(82) .085 -
Laissez-faire 1.6 0.6 1.7 0.5 -1.563(82) 122 -
Destructive 14 0.5 1.6 0.5 -1.514(82) 134 -
LMX-7 28.1 2.6 26.8 3.5 3.275(79) .002 0.37

Transformational and transactional leadership by practice type

The Kruskal-Wallis test was applied to analyze for differences in leadership by practice types. It showed

slight but non-significant differences in the raw values between practice types (single vs. group,

teaching vs. non-teaching practices), e.g., slightly higher ratings for transformational leadership in

single and non-teaching practices. These slight differences persisted when using reference T-values.

For details, see Table 4.

Table 4: Comparison of leadership assessments by practice type: single versus group practices and

teaching versus non-teaching practices

Single Group Non-teaching Teaching
(n=21) (n=39) (n=26) (n=34)
M T n M T N Y] T n M T n
Practice leaders
Transformational 4.0 47 21 39 45 63 3.8 43 37 4.0 47 47
Transactional 3.4 47 21 34 47 62 33 45 37 34 47 46
Negative 1.5 51 21 1.5 51 62 16 53 37 15 51 46
LMX-7 28.8 - 20 279 - 61 275 - 36 286 - 45
Practice staff
Transformational 3.7 54 67 36 53 212 35 52 117 3.6 53 162
Transactional 3.4 53 67 33 51 212 33 51 117 3.2 50 162
Negative 1.7 47 70 1.7 47 212 1.7 47 117 16 46 165
LMX-7 27.5 - 61 263 - 190 | 256 - 105 273 - 146
Discussion
10
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Using a 180° feedback approach of leadership in GP practices, this study showed good relationships
between leaders and staff with low levels of negative leaderships. Practice staff rated their leaders
slightly higher on all transformational and transactional dimensions than the 234 German leaders and
713 employees from the FIF questionnaire reference population [19]. Also, agreement between GP
leaders and staff was higher than in a study of 1,137 German hospital employees (315 leaders, 822
staff members) from different occupational groups (e.g., physicians, nurses, administration,
information technology), which used the same methodology [33]. Interestingly, hospital and GP
leaders rated themselves approximately similar [33].

The benefit of 180° and 360° feedback is shown in studies from various settings. In a sample of more
than 2,000 U.S. military leaders, 360° feedback (leaders, subordinates, peers) was identified as a good
predictor for promotions [40]. This is in line with a 180° feedback (leaders, employees) study among
396 managers from different departments of an international airline: congruence between managers
self-ratings and employees ratings predicted managerial behavior such as innovation, decision making,
leading, and motivation [41]. In a sample of 1,190 physicians from the U.S. and Canada, the 180°
feedback approach, which is also called multi-rater assessment, provided a more realistic picture of
leader-team situations as shown by an improvement in a leadership teamwork index [37]. In our study,
leadership ratings of employed physicians were markedly higher in most dimensions than those by
non-physician practice personnel. This likely reflects that employed physicians are much closer to their
physician leaders regarding training, roles, and duties compared to practice assistants. In addition,
practice assistants do not have the perspective to become physician leaders themselves, which implies
a fundamentally different perspective. This finding is in line with a 2010 review identifying several
studies which showed that staff members who perceive themselves as more similar to the leader give
better performance ratings [42]. This effect was shown for example among 406 rater and 396 ratees
in an insurance company [43].

Multi-rater assessments can provide the basis for analyzing and at best improving the psychological
well-being at workplaces by a better mutual understanding of leaders and staff [7, 42, 44]. A 2016
study of 110 insurance managers and their teams showed higher job satisfaction with higher mutual
ratings. Job satisfaction among employees (assessed on a 1 to 5 scale) was lowest when leaders rated
their leadership skills higher than their subordinates did (Mean 3.89 of 5 compared to 4.53 of 5 in
agreement) [45]. Rowold and Poethke who developed the FIF questionnaire conclude from their
studies that leaders can learn to adapt when receiving the leadership ratings as feedback. In addition,
they recommend to implement for example regular team meetings and improving leadership skills
through training [19]. Results from the DIALHS collaboration from South Africa point at the need for
accountability strategies such as standard operation procedures, facility audits and target setting [46].

While other studies followed this approach to share the assessment results with the ratee, we
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abstained from this because previous studies in the medical field showed mixed reactions. In a 2005
study, 15 family physicians rated multisource feedback extremely different, from negative to positive.
This evaluation was affected by the perceived usefulness, accuracy, and credibility [36].

Using the LMX questionnaire, a 2008 study with 200 nurses from six smaller and larger hospitals
showed positive associations of high mutual relationship scores with enhanced commitment, reduced
staff turnover, and better organizational behavior [47]. Also, positive effects on employees' health and
well-being are described in association with good relationships between leaders and employees. Lower
levels of emotional exhaustion were associated with higher leader-member exchange quality in a
sample of 343 employees working in the German healthcare sector after 11 months [48]. In addition,
a hierarchical regression model showed that the LMX was a good predictor for the health of 412
employees in health and social services in Germany [49]. Compared to the LMX reference values based
on 113 participants, our study showed an overall better relationship quality between practice leaders
and practice assistants (mean value of 28.1 of 35 for practice leaders and 26.8 for practice assistants
vs. 22.9 in the LMX reference population) [35]. Higher scores in the practice setting are likely influenced
by the fact that GP leaders recruit personnel themselves, while personnel recruitment and placement

in larger institutions is not necessarily in the hands of the direct team leaders.

Strengths and limitations

Novel for the German GP setting, we investigated GP leadership in a large sample with analysis on
practice level. Our data provide leadership ratings for each solo practice leaders, but not for each group
practice leader, as we had asked staff to rate their leadership team to reflect current small team
leadership situations. LMX data were missing for one of seven questions for the small number of
employed physicians. However, the analysis of the available data yielded a high relationship quality
with leaders like the results for practice assistants. A selection bias cannot be excluded as participating

practices might have had a greater interest in the topic.

Conclusion and practical implications

Overall, our data from the IMPROVEjob study show trustful relationships between GP leaders and their
staff. Future GPs’ trainings should enable GP leaders to implement goal-setting, innovation, and
individuality focus more effectively. Our results support recent calls for leadership workshops on every

level of the medical training for strengthening the GP and other health services workforce.
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Medical Association Nordrhein (Lfd-Nr.: 2019107), and of the Medical Faculty, University Hospital of
Tuebingen (project no.: 446/2019B02) approved the study protocol.

All participating practice team members received written information and signed informed consent

forms, which are stored at the Institute for General Practice and Family Medicine, University of Bonn.
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CONSORT 2010 checklist of information to include when reporting a randomised trial*
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L/
[V
Item Reported on

Section/Topic No Checklist item page No
Title and abstract

1a Identification as a randomised trial in the title n/a

1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts) Abstract, 2
Introduction
Background and 2a Scientific background and explanation of rationale Background, 4-5
objectives

2b Specific objectives or hypotheses Background, 4-5
Methods
Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio Methods, 5

3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons n/a
Participants 4a Eligibility criteria for participants Methods, 5-6

4b Settings and locations where the data were collected Methods, 5-6
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were actually administered n/a
Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they were assessed Methods, 6-7

6b Any changes to trial outcomes after the trial commenced, with reasons n/a
Sample size 7a How sample size was determined Study protocol,

Weltermann et
al., Trials 2020
7b When applicable, explanation of any interim analyses and stopping guidelines n/a
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Randomisation:

Sequence generation 8a
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9 8b

Allocation 9
concealment
mechanism

17 Implementation 10

Blinding 11a
23 11b
25 Statistical methods 12a
12b

Results
Participant flow (a 13a
diagram is strongly

31 recommended)
32 13b

34 Recruitment 14a

38 14b

BMJ Open

Method used to generate the random allocation sequence

Type of randomisation; details of any restriction (such as blocking and block size)

Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), describing any steps taken
to conceal the sequence until interventions were assigned

Who generated the random allocation sequence, who enrolled participants, and who assigned participants to interventions

If done, who was blinded after assignment to interventions (for example, participants, care providers, those assessing outcomes) and how
If relevant, description of the similarity of interventions
Statistical methods used to compare groups for primary and secondary outcomes

Methods for additional analyses, such as subgroup analyses and adjusted analyses

For each group, the numbers of participants who were randomly assigned, received intended treatment, and were analysed for the primary
outcome

For each group, losses and exclusions after randomisation, together with reasons

Dates defining the periods of recruitment and follow-up

Why the trial ended or was stopped

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Details in Study
protocol,
Weltermann et
al., Trials 2020

Details in Study
protocol,
Weltermann et
al., Trials 2020

n/a

Details in Study
protocol,
Weltermann et
al., Trials 2020

n/a

n/a

Methods,7-8

n/a

n/a

n/a

Details in Study
protocol,
Weltermann et
al., Trials 2020

Details in Study
protocol,
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Baseline data

Numbers analysed

Outcomes and
estimation

Ancillary analyses

Harms

Discussion
Limitations

Generalisability

Interpretation

Other information
Registration

Protocol

Funding

15

16

17a

17b
18

19

20

21
22

23

24

25

BMJ Open

A table showing baseline demographic and clinical characteristics for each group

For each group, number of participants (denominator) included in each analysis and whether the analysis was by original assigned groups

For each primary and secondary outcome, results for each group, and the estimated effect size and its precision (such as 95% confidence
interval)

For binary outcomes, presentation of both absolute and relative effect sizes is recommended

Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing pre-specified from
exploratory

All important harms or unintended effects in each group (for specific guidance see CONSORT for harms)

Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses

Generalisability (external validity, applicability) of the trial findings

Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence

Registration number and name of trial registry

Where the full trial protocol can be accessed, if available

Sources of funding and other support (such as supply of drugs), role of funders
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Weltermann et
al., Trials 2020

Results, table 1,
Page 8

Results, 9

Results, 9-11

N/A.

n/a

n/a

Discusssion,
Strengths and
limitatoins, Page
12-13

13

Discussion, 11-
13

Trial registration,
2

Study protocol,
Weltermann et
al., Trials 2020

Funding, 17-18
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7 *We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If relevant, we also recommend reading CONSORT
8 extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials. Additional extensions are forthcoming: for those and for up to date

9 references relevant to this checklist, see www.consort-statement.org.
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