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Abstract: To work efficiently in healthcare organizations and optimize resources, team members
should agree with their leader’s decisions critically. However, nowadays, little evidence is available
in the literature. This systematic review and meta-analysis has assessed the effectiveness of leader-
ship interventions in improving healthcare outcomes such as performance and guidelines adher-
ence. Overall, the search strategies retrieved 3,155 records, and 21 of them were included in the
meta-analysis. Two databases were used for manuscript research: PubMed and Scopus. On 16th
December 2019 the researchers searched for articles published in the English language from 2015 to
2019. Considering the study designs, the pooled leadership effectiveness was 14.0% (95%CI 10.0-
18.0%) in before-after studies, whereas the correlation coefficient between leadership interventions
and healthcare outcomes was 0.22 (95%CI 0.15-0.28) in the cross-sectional studies. The multi-regres-
sion analysis in the cross-sectional studies showed a higher leadership effectiveness in South Amer-
ica (f =0.56; 95%CI 0.13, 0.99), in private hospitals (3 = 0.60; 95%CI 0.14, 1.06), and in medical spe-
cialty ( =0.28; 95%CI 0.02, 0.54). These results encourage the improvement of leadership culture to
increase performance and guideline adherence in healthcare settings. To reach this purpose, it
would be useful to introduce a leadership curriculum following undergraduate medical courses.

Keywords: leadership effectiveness; healthcare settings; healthcare workers; private healthcare
setting; public hospital; before-after; cross-sectional; leadership style

1. Introduction

Over the last years, patients’ outcomes, population wellness and organizational
standards have become the main purposes of any healthcare structure [1]. These stand-
ards can be achieved following evidence-based practice (EBP) for diseases prevention and
care [2,3] and optimizing available economical and human resources [3,4], especially in
low-industrialized geographical areas [5]. This objective could be reached with effective
healthcare leadership [3,4], which could be considered a network whose team members
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followed leadership critically and motivated a leader’s decisions based on the organiza-
tion’s requests and targets [6]. Healthcare workers raised their compliance towards daily
activities in an effective leadership context, where the leader succeeded in improving
membership and performance awareness among team members [7]. Furthermore, pa-
tients could improve their health conditions in a high-level leadership framework. [8] De-
spite the leadership benefits for healthcare systems’ performance and patients’ outcomes
[1,7], professionals’ confidence would decline in a damaging leadership context for work-
ers” health conditions and performance [4,9,10]. On the other hand, the prevention of any
detrimental factor which might worsen both team performance and healthcare systems’
outcomes could demand effective leadership [4,7,10]. However, shifting from the old and
assumptive leadership into a more effective and dynamic one is still a challenge [4]. Now-
adays, the available evidence on the impact and effectiveness of leadership interventions
is sparse and not systematically reported in the literature [11,12].

Recently, the spreading of the Informal Opinion Leadership style into hospital envi-
ronments is changing the traditional concept of leadership. This leadership style provides
a leader without any official assignment, known as an “opinion leader”, whose educa-
tional and behavioral background is suitable for the working context. Its target is to apply
the best practices in healthcare creating a more familiar and collaborative team [2]. How-
ever, Flodgren et al. reported that informal leadership interventions increased healthcare
outcomes [2].

Nowadays, various leadership styles are recognized with different classifications but
none of them are considered the gold standard for healthcare systems because of hetero-
genous leadership meanings in the literature [4-6,12,13]. Leadership style classification by
Goleman considered leaders’ behavior [5,13], while Chen DS-S proposed a traditional
leadership style classification (charismatic, servant, transactional and transformational)
[6].

Even if leadership style improvement depends on the characteristics and mission of
a workplace [6,13,14], a leader should have both a high education in healthcare leadership
and the behavioral qualities necessary for establishing strong human relationships and
achieving a healthcare system’s goals [7,15]. Theoretically, any practitioner could adapt
their emotive capacities and educational/working experiences to healthcare contexts, po-
litical lines, economical and human resources [7]. Nowadays, no organization adopts a
policy for leader selection in a specific healthcare setting [15]. Despite the availability of a
self-assessment leadership skills questionnaire for aspirant leaders and a pattern for the
selection of leaders by Dubinsky et al. [15], a standardized and universally accepted
method to choose leaders for healthcare organizations is still argued over [5,15].

Leadership failure might be caused by the arduous application of leadership skills
and adaptive characteristics among team members [5,6]. One of the reasons for this nega-
tive event could be the lack of a standardized leadership program for medical students
[16,17]. Consequently, working experience in healthcare settings is the only way to apply
a leadership style for many medical professionals [12,16,17].

Furthermore, the literature data on leadership effectiveness in healthcare organiza-
tions were slightly significant or discordant in results. Nevertheless, the knowledge of
pooled leadership effectiveness should motivate healthcare workers to apply leadership
strategies in healthcare systems [12]. This systematic review and meta-analysis assesses
the pooled effectiveness of leadership interventions in improving healthcare workers” and
patients” outcomes.

2. Materials and Methods

A systematic review and meta-analysis was conducted according to the Preferred
Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) Statement guide-
lines [18]. The protocol was registered on the PROSPERO database with code
CRD42020198679 on 15 August 2020. Following these methodological standards, leader-
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ship interventions were evaluated as the pooled effectiveness and influential characteris-
tic of healthcare settings, such as leadership style, workplace, settings and the study pe-
riod.

2.1. Data Sources and Search Strategy

PubMed and Scopus were the two databases used for the research into the literature.
On 16th December 2019, manuscripts in the English language published between 2015
and 2019 were searched by specific MeSH terms for each dataset. Those for PubMed were
“leadership” OR “leadership” AND “clinical” AND “outcome” AND “public health” OR
“public” AND “health” OR “public health” AND “humans”. Those for Scopus were
“leadership” AND “clinical” AND “outcome” AND “public” AND “health”.

2.2. Study Selection and Data Extraction

In accordance with the PRISMA Statement, the following PICOS method was used
for including articles [18]: the target population was all healthcare workers in any hospital
or clinical setting (Population); the interventions were any leader’s recommendation to
fulfil quality standards or performance indexes of a healthcare system (Intervention) [19];
to be included, the study should have a control group or reference at baseline as compar-
ison (Control); and any effectiveness measure in terms of change in adherence to
healthcare guidelines or performances (Outcome). In detail, any outcome implicated into
healthcare workers’ capacity and characteristics in reaching a healthcare systems pur-
poses following the highest standards was considered as performance [19]. Moreover,
whatever clinical practices resulted after having respected the recommendations, proce-
dures or statements settled previously was considered as guideline adherence [20]. The
selected study design was an observational or experimental/quasi-experimental study de-
sign (trial, case control, cohort, cross-sectional, before-after study), excluding any system-
atic reviews, metanalyses, study protocol and guidelines (Studies).

The leaders’ interventions followed Chen’s leadership styles classification [6]. Ac-
cording to this, the charismatic leadership style can be defined also as an emotive leader-
ship because of members’ strong feelings which guide the relationship with their leader.
Its purpose is the improvement of workers’ motivation to reach predetermined organiza-
tional targets following a leader’s planning strategies and foresights. Servant leadership
style is a sharing leadership style in whose members can increase their skills and compe-
tences through steady leader support, and they have a role in an organization’s goals. The
transformational leadership style focuses on practical aspects such as new approaches for
problem solving, new interventions to reach purposes, future planning and viewpoints
sharing. Originality in a transformational leadership style has a key role of improving
previous workers” and healthcare system conditions in the achievement of objectives. The
transactional leadership style requires a working context where technical skills are funda-
mental, and whose leader realizes a double-sense sharing process of knowledge and tasks
with members. Furthermore, workers” performances are improved through a rewarding
system [6].

In this study, the supervisor trained the research team for practical manuscript selec-
tion and data extraction. The aim was to ensure data homogeneity and to check the au-
thors” procedures for selection and data collection. The screening phase was performed
by four researchers reading each manuscript'’s title and abstract independently and choos-
ing to exclude any article that did not fulfill the inclusion criteria. Afterwards, the included
manuscripts were searched for in the full text. They were retrieved freely, by institutional
access or requesting them from the authors.

The assessment phase consisted of full-text reading to select articles following the
inclusion criteria. The supervisor solved any contrasting view about article selection and
variable selection.

The final database was built up by collecting the information from all included full-
text articles: author, title, study year, year of publication, country/geographic location,
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study design, viability and type of evaluation scales for leadership competence, study pe-
riod, type of intervention to improve leadership awareness, setting of leader intervention,
selection modality of leaders, leadership style adopted, outcomes assessed such as guide-
line adherence or healthcare workers’ performance, benefits for patients” health or pa-
tients” outcomes improvement, public or private hospitals or healthcare units, ward spe-
cialty, intervention in single specialty or multi-professional settings, number of beds,
number of healthcare workers involved in leadership interventions and sample size.

Each included article in this systematic review and meta-analysis received a stand-
ardized quality score for the specific study design, according to Newcastle-Ottawa, for
the assessment of the quality of the cross-sectional study, and the Study Quality Assess-
ment Tools by the National Heart, Lung, and Blood Institute were used for all other study
designs [21,22].

2.3. Statistical Data Analysis

The manuscripts metadata were extracted in a Microsoft Excel spreadsheet to remove
duplicate articles and collect data. The included article variables for the quantitative meta-
analysis were: first author, publication year, continent of study, outcome, public or private
organization, hospital or local healthcare unit, surgical or non-surgical ward, multi- or
single-professionals, ward specialty, sample size, quality score of each manuscript, lead-
ership style, year of study and study design.

The measurement of the outcomes of interest (either performance or guidelines ad-
herence) depended on the study design of the included manuscripts in the meta-analysis:

. for cross-sectional studies, the outcome of interest was the correlation between lead-
ership improvement and guideline adherence or healthcare performance;

e  the outcome derived from before-after studies or the trial was the percentage of lead-
ership improvement intervention in guideline adherence or healthcare performance;

e the incidence occurrence of improved results among exposed and not exposed
healthcare workers of leadership interventions and the relative risks (RR) were the
outcomes in cohort studies;

e  the odds ratio (OR) between the case of healthcare workers who had received a lead-
ership intervention and the control group for case-control studies.

Pooled estimates were calculated using both the fixed effects and DerSimonian and
Laird random effects models, weighting individual study results by the inverse of their
variances [23]. Forest plots assessed the pooled estimates and the corresponding 95%ClI
across the studies. The heterogeneity test was performed by a chi-square test at a signifi-
cance level of p < 0.05, reporting the I2 statistic together with a 25%, 50% or 75% cut-off,
indicating low, moderate, and high heterogeneity, respectively [24,25].

Subgroup analysis and meta-regression analyses explored the sources of significant
heterogeneity. Subgroup analysis considered the leadership style (charismatic, servant,
transactional and transformational), continent of study (North America, Europe, Oce-
ania), median cut-off year of study conduction (studies conducted between 2005 and 2011
and studies conducted between 2012 and 2019), type of hospital organization (public or
private hospital), type of specialty (surgical or medical specialty) and type of team (multi-
professional or single-professional team).

Meta-regression analysis considered the following variables: year of starting study,
continent of study conduction, public or private hospital, surgical or non-surgical spe-
cialty ward, type of healthcare service (hospital or local health unit), type of healthcare
workers involved (multi- or single-professional), leadership style, and study quality score.
All variables included in the model were relevant in the coefficient analysis.

To assess a potential publication bias, a graphical funnel plot reported the logarithm
effect estimate and related the standard error from each study, and the Egger test was
performed [26,27].
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All data were analyzed using the statistical package STATA/SE 16.1 (StataCorp LP,
College 482 Station, TX, USA), with the “metan” command used for meta-analysis, and
“metafunnel”, “metabias” and “confunnel” for publication bias assessment [28].

3. Results
3.1. Studies Characteristics

Overall, the search strategies retrieved 3,155 relevant records. After removing 570
(18.1%) duplicates, 2,585 (81.9%) articles were suitable for the screening phase, of which
only 284 (11.0%) articles were selected for the assessment phase. During the assessment
phase, 263 (92.6%) articles were excluded. The most frequent reasons of exclusion were
the absence of relevant outcomes (n =134, 51.0%) and other study designs (n =61, 23.2%).
Very few articles were rejected due to them being written in another language (n =1,
0.4%), due to the publication year being out of 2015-2019 (n =1, 0.4%) or having an una-
vailable full text (n =3, 1.1%).

A total of 21 (7.4%) articles were included in the qualitative and quantitative analysis,
of which nine (42.9%) were cross-sectional studies and twelve (57.1%) were before and
after studies (Figure 1).

The number of healthcare workers enrolled was 25,099 (median = 308, IQR = 89—
1190), including at least 2,275 nurses (9.1%, median = 324, IQR = 199-458). Most of the
studies involved a public hospital (n = 16, 76.2%). Among the studies from private
healthcare settings, three (60.0%) were conducted in North America. Articles which ana-
lyzed servant and charismatic leadership styles were nine (42.9%) and eight (38.1%), re-
spectively. Interventions with a transactional leadership style were examined in six
(28.6%) studies, while those with a transformational leadership style were examined in
five studies (23.8%). Overall, 82 healthcare outcomes were assessed and 71 (86.6%) of them
were classified as performance. Adherence-to-guidelines outcomes were 11 (13.4%),
which were related mainly to hospital stay (n =7, 64.0%) and drug administration (n =3,
27.0%). Clements et al. and Lornudd et al. showed the highest number of outcomes, which
were 19 (23.2%) and 12 (14.6%), respectively [29,30].
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Number of manuscripts found in Number of manuscripts found in

PubMed: 1748 (55.4%) Scopus: 1407 (44.6%)

l

Total number of identified manuscripts: 3155

A4

Total number of manuscripts for screening without Number of manuscripts excluded after

duplicates: 2585 (81.9%) | title and abstract screening: 2301 (89.0%)

Manuscripts excluded during the assessment phase,

v n =263 (92.6%):

- unavailable full text: 3 (1.1%);

- publication year non included in 2015-2019: 1 (0.4%);

Number of eligible
manuscripts for full-text IE—

- written in other language: 1 (0.4%);
reading: 284 (11.0%) guag )

- no outcomes of interest: 134 (51.0%);

- no leadership intervention: 50 (19.0%);
- no study design of interest: 61 (23.2%);

- no healthcare workers involved: 13 (4.9%)-

Number of manuscripts
included for qualitative and

quantitative analysis: 21

Number of before and after Number of cross-sectional

studies: 12 (57.1%) studies: 9 (42.9%)

Figure 1. Flow-chart of selection manuscript phases for systematic review and meta-analysis on
leadership effectiveness in healthcare workers.

3.2. Leadership Effectiveness in before—after Studies

Before-after studies (Supplementary Table S1) involved 22,241 (88.6%, median =735,
IQR = 68-1273) healthcare workers for a total of twelve articles, of which six (50.0%) con-
sisted of performance and five (41.7%) of guidelines adherence and one (8.3%) of both
outcomes. Among healthcare workers, there were 1,294 nurses (5.8%, median = 647, IQR



Int. J. Environ. Res. Public Health 2022, 19, 10995 7 of 14

= 40-1,254). Only the article by Savage et al. reported no number of involved healthcare
workers [31].

The number of studies conducted after 2011 or between 2012-2019 was seven (58.3%),
while only one (8.3%) article reported a study beginning both before and after 2011. Most
of studies were conducted in Northern America (n = 5, 41.7%). The servant leadership
style and charismatic leadership style were the most frequently implemented, as reported
in five (41.7%) and four (33.3%) articles, respectively. Only one (8.3%) study adopted a
transformational leadership style.

The pooled effectiveness of leadership was 14.0% (95%CI 10.0-18.0%), with a high
level of heterogeneity (12=99.9%, p < 0.0001) among the before-after studies (Figure 2).

Study %

[Is] ES (95% CI) Weight
Kane M; hospital disscharge performance L 0.10 (D.05,0.15) 209
Lewiss RE; services performed I 0.22(0.20,024) 215
Lewiss RE; service billed L 0.14(0.12,0.18) 215
Broom J; drug administration performance 1 —— 0.49(0.34, 0.64) 1867
Broom J; drug sdverse events —— 017 (0.08, 0.29) 185
Guanche Garcell H; reduction in surgery L 3 0.09(0.06 0.11) 214
Guanche Garcell H; complicated surgery .! 0.05(0.03,0.08) 215
Guanche Garcell H; lenght of stay complicated surgeny L 3 0.18 (0.15,0.21) 213
Guanche Garcell H; lenght of stay uncomplicated surgery : L 3 0.24(0.21,027) 213
Guzman-Pama J; mechanical restrained patients .‘ 0.08 (D.O7,0.09) 215
Murphy M; lenght of patient transportation | L 3 079 (078, 081) 215
Murphy M; oritical patient mortality *» 0.02(0.08, 010) 215
Murphy M; lenght of stay L 1 D.47 (048, 0.45) 215
Murphy M; major rauma mortality * 0.02{0.02,0.01) 218
Anderson DJ; drug prescription * 1 0.04(0.04, 004 218
‘Weech-Maldonade R; MCHL diversity assesment hospital X I L 3 0.08 (0D.05,0.11) 213
Weech-Msaldonado R; MCHL diversity assesment hospital . 0,032 (0.01,0.08) 214
‘Weech-Maldonade R; CCATH diversity assesment hospital X *» 0.02(0.05 012 213
‘Weech-Maldonade R; CCATH diversity assesment hospital ¥ 1 —— .99 (183, 2.15) 1.59
Clements A; quality of medical recording by trauma staff -» ! 0.02{0.08 0.01) 213
Clements A; ambulance treatment by trauma staff -.-I ! 0.10 {0.17,40.03) 204
Clements A; initial cbservations by trauma staff [ ! 0,032 (001,008 213
Clements A; initial blood pressure measurement by trauma staff :-.- 028 (018,037 1.
Clements A; duration of initial cbservation - ' 0.10 {0.16, 40.03) 204
Clements A; initial clinical assessment by trauma staff - 0.09(0.03,0.15) 205
Clements A; accuracy of demogmraphic data collection by trauma staff L 1 -0.05{0.10, -0.00) 210
Clements A; medical history collection by trauma staff -ﬁl 1 -0.08 {0.13, 40.02) 207
Clements A; allergies collection * 0,032 (0.01,007) 212
Clements A; IV access identification I-.- 0.09(0.03,0.15) 205
Clements A; fliuds volume management . 0.03{0.08 001) 213
Clements A; investigations documented L /] 0.06{0.12 0.01) 207
Clements A; medical documentation validated - 0.17 (0.0, 0.25) 158
Clements A; quality of medical recording by nurse - | 0.03(-0.01, 0.08) 213
Clements A; primary survey quality by nurse * ! -0.03{0.06, 0.01) 213
Clements A; injuries collection by nurse I-.- 0.25(0.16,0.34) 153
Clements A; investigstion by nurse > ! 0.08 {0.13, 0.02) 207
Clements A; interventions by nurse = 0.15(0.07,023) 159
Clements A; patient plan by nurse L ) : 0.10 {0.17,-0.03) 2.04
Savage C; chedilist adherence | » 050 (D89, 081) 218
Savage C; surgical guality control proedures | » 0.31 (0.30,032) 215
Savage C; pre-operative treatment adherence » 1 0.00 (0.00, 0.00) 218
Savage C; further diagnostic procedure - | 0.01 (0D.00, DL01) 218
Savsge C; post-operative lenght of stay O 0.13(0.12,0.14) 218
Davies C; patient tournaround time .| 0.06 (0.05,007) 218
Davies C; staff to patient ratio 1+ 020 (018, 0.22) 215
Davies C; saving working time - 0.10 (0.09,0.12) 215
Davies C; volume activity » 0.13(0.11,0.14) 215
Stargell LF; patient harm events | *» 038 (037,038 215

Cwverall {l-squared = 59.9%, p = 0.000) & 0.14 (0.10, 0.18) 100.00

1
MOTE: Weights are from random effects analysis 1
0

Figure 2. Effectiveness of leadership in before after studies. Dashed line represents the pooled
effectiveness value [29,31-41].

The highest level of effectiveness was reported by Weech-Maldonado R et al. with an
effectiveness of 199% (95%CI 183-215%) based on the Cultural Competency Assessment
Tool for Hospitals (CCATH) [39]. The effectiveness of leadership changed in accordance
with the leadership style (Supplementary Figure S1) and publication bias (Supplementary
Figure 52).
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Multi-regression analysis indicated a negative association between leadership effec-
tiveness and studies from Oceania, but this result was not statistically significant (3 =
-0.33; 95% IC -1.25, 0.59). On the other hand, a charismatic leadership style affected
healthcare outcomes positively even if it was not statistically relevant (p = 0.24; 95% IC
-0.69, 1.17) (Table 1).

Table 1. Correlation coefficients and multi-regression analysis of leadership effectiveness in before—
after studies.

. Correlation Beta o
Variables Coefficient Coefficient 95% CI

Studies conducted between 2012-2019 vs

2005-2011 years -0.26 -0.09 -042 0.24
North American continent vs others 0.27 -0.04 -0.82  0.75
Oceanian continent vs others -0.26 -0.33 -1.25 0.59
European continent vs others 0.07 -0.27 -1.12  0.58
Public hospital vs private hospital 0.01

Surgical specialty vs non-surgical specialty -0.21 -0.05 -0.85 0.75
Leadership style transformational vs other 012 032 047 111
styles

Leadership style charismatic vs other styles -0.23 0.24 -0.69 1.17
Leadership style transactional vs other styles 0.25 0.25 -0.40 091

3.3. Leadership Effectiveness in Cross Sectional Studies

A total of 2858 (median = 199, IQR = 110-322) healthcare workers were involved in
the cross-sectional studies (Supplementary Table S2), of which 981 (34.3%) were nurses.
Most of the studies were conducted in Asia (n = 4, 44.4%) and North America (n = 3,
33.3%). All of the cross-sectional studies regarded only the healthcare professionals” per-
formance. Multi-professional teams were involved in seven (77.8%) studies, and they
were more frequently conducted in both medical and surgical wards (n = 6, 66.7%). The
leadership styles were equally distributed in the articles and two (22.2%) of them exam-
ined more than two leadership styles at the same time.

The pooled effectiveness of the leadership interventions in the cross-sectional studies
had a correlation coefficient of 0.22 (95%CI 0.15-0.28), whose heterogeneity was remarka-
bly high (I2=96.7%, p < 0.0001) (Figure 3).
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Sty %
I ES{35% CI) Wasight
T

Hagerman MGS; surgeon esplaredion io perine] _|—._ 039 {008, 00y 188
Haxgernan MGUS; surgeon respect for pefert —_ 048 {017, 0.75) 198
Garg Z; peyodiage sty —— : 009001, 017} 308
Gang Z; power distanos | A2 (0224, 0.40) 08
Gang Z; feedback seeking : —— 033 (0225, 0.41) 308
Kirn MH; besder-rmember-Jeader exchunge —t— 030 {0220, 0.480) 2495
Kirn MH; lesacer-foarn-mesmber exchange —:—‘— 028 {018, 0.38) 2495
Kirm BH; besaclesr - furricmer intiesiian —— 1 -01:25 {-0.35, -0.15) 2495
Kirm MIH; rmesmibser- lassder - tesrme-membeer axchange: ! —— L57 {0.44, 0ES) A08
Kirm BMH; resmiber-leader wrmover irfendion —— : =046 {-0.54 -0.385) 08
Kirn H; sl aficacy 1 —— Q51 {041, 080y 299
Kirm H; jatr embesddedness : —p— 059 {050, 0Eg)y 2495
Kara A; lenght of hospital stay —_—— 0000 {-0.20, 0.19) a5
Barling J; trasformaional lesder=hip and teom aficacy —-.—: 08 {-0.10, 023} 272
Barfing J: servard leadership and team eficacy —— | 1000 {-0.18, 0.18) 272
Barling J; cherizmatic ledershipand fema effcacy —_— ! AT (031, 003 282
Barling J; ranseciorsd and tean effcacy —_— : 027 (041, -0.13) 282
Lorrudd ©; employe- disengagement . 03 {027, 0.35) A18
Lorrudd ©; employes-exfosion :-.- 025021, 029) A18
Lorrudd C; empliayes-degression - 024 (0220, 0.28) a8
Lormudd &; employes-sleen disirbanoe ——— 0220 {015, 0.28) a2
Lorrudd ©; change-disengagerment ':-.- 025021, 029) A18
Lormudd &; dhange-endewsdion = 021 {018, 037 a2
Lormudd &; dhenge-depresssion —‘-:- 018 {012, 0.2d) a2
Lorridd C; chunge slean distrfenon — Q18 {012, 024 ad2
Lormudd &; produciion-disengagement -:.- 025021, 0.29) a8
Lowrrudd C; praducion- edosfon —— 020 {014, 0.28) a2
Lowriucd C; procuction- depression —— 021 {015, 037y ad2
Lorrudd C; producion sheen detrbanos -.I- 020 {015, 028) a2
Waxim SH; irvaicnd I —— (135078, 1.10) 272
Marin GH; goods purcisasd : —— (L5 (L85, 1.09) 241
Aziri SA; rurse commitment-rasformations leadership — ! 011 {-0:21, -0.02y 29
Aziri SA; rurse commitment-rarsecional leadership —.—: 012 {003, 02y 29
Asiri SA; nurse-commitme laisser- Eire leadership T 00ra {-0.00, 0.19) 29

Ohverradl {Fsguared = 98.7%, p= 0L000) <:>{ 022{0.15, 0.28) 100,00

1
HNOTE: Waights are fram random effects aralysis |

Figure 3. Effectiveness of leadership in cross-sectional studies. Dashed line represents the pooled
effectiveness value [30,42—49].

The effectiveness of leadership in the cross-sectional studies changed in accordance
with the leadership style (Supplementary Figure S3) and publication bias (Supplementary
Figure 54).

Multi-regression analysis showed a higher leadership effectiveness in studies con-
ducted in South America (3 = 0.56 95%CI 0.13-0.99) in private hospitals ( = 0.60; 95%ClI
0.14-1.06) and in the medical vs surgical specialty (p =-0.22; 95%CI -0.54, -0.02) (Table 2).

Table 2. Multi-regression analysis of leadership effectiveness in cross-sectional studies.

R Correlation Beta
Variables Coefficient Coefficient 95% C1

Studies conducted between 2012-2019 vs 2005-2011 years -0.31 -0.09 -0.27  0.10
South American continent vs others 0.63 0.56 * 0.13 099
Private hospital vs public hospital 0.17 0.60 * 0.14 1.06
Surgical specialty vs non-surgical specialty -0.22 -0.28 % -0.54 -0.02
Leadership style transformational vs other styles 041 0.16 -0.14 046
Leadership style charismatic vs other styles -0.14 -0.04 -0.26  0.18
Leadership style transactional vs other styles -0.11 0.01 -0.21 023
Multiprofessional team 0.04

vs single professional team

*0.05 < p <0.01.
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4. Discussion

Leadership effectiveness in healthcare settings is a topic that is already treated in a
quantitative matter, but only this systematic review and meta-analysis showed the pooled
effectiveness of leadership intervention improving some healthcare outcomes such as per-
formance and adherence to guidelines. However, the assessment of leadership effective-
ness could be complicated because it depends on the study methodology and selected
outcomes [12]. Health outcomes might benefit from leadership interventions, as Flodgren
et al. was concerned about opinion leadership [2], whose adhesion to guidelines increased
by 10.8% (95% CI: 3.5-14.6%). On the other hand, other outcomes did not improve after
opinion leadership interventions [2]. Another review by Ford et al. about emergency
wards reported a summary from the literature data which acknowledged an improve-
ment in trauma care management through healthcare workers’ performance and adhesion
to guidelines after effective leadership interventions [14]. Nevertheless, some variables
such as collaboration among different healthcare professionals and patients” healthcare
needs might affect leadership intervention effectiveness [14]. Therefore, a defined leader-
ship style might fail in a healthcare setting rather than in other settings [5,13,14].

The leadership effectiveness assessed through cross-sectional studies was higher in
South America than in other continents. A possible explanation of this result could be the
more frequent use of a transactional leadership style in this area, where the transactional
leadership interventions were effective at optimizing economic resources and improving
healthcare workers’ performance through cash rewards [48]. Financing methods for
healthcare organizations might be different from one country to another, so the effective-
ness of a leadership style can change. Reaching both economic targets and patients” well-
ness could be considered a challenge for any leadership intervention [48], especially in
poorer countries [5].

This meta-analysis showed a negative association between leadership effectiveness
and studies by surgical wards. Other research has supported these results, which reported
surgical ward performance worsened in any leadership context (charismatic, servant,
transactional, transformational) [47]. In those workplaces, adopting a leadership style to
improve surgical performance might be challenging because of nervous tension and little
available time during surgical procedures [47]. On the other hand, a cross-sectional study
declared that a surgical team’s performance in private surgical settings benefitted from
charismatic leadership-style interventions [42]. This style of leadership intervention might
be successful among a few healthcare workers [42], where creating relationships is easier
[6]. Even a nursing team’s performance in trauma care increased after charismatic leader-
ship-style interventions because of better communicative and supportive abilities than
certain other professional categories [29,47]. However, nowadays there is no standardized
leadership in healthcare basic courses [5,6,12]. Consequently, promoting leadership cul-
ture after undergraduate medical courses could achieve a proper increase in both leader-
ship agreement and working wellness as well as a higher quality of care. [17]. Further-
more, for healthcare workers who have already worked in a healthcare setting, leadership
improvement could consist of implementing basic knowledge on that topic. Conse-
quently, they could reach a higher quality of care practice through working wellness [17]
and overcoming the lack of previous leadership training [17].

Although very few studies have included in a meta-analysis examined in private
healthcare settings [35,38,40-42], leadership interventions had more effectiveness in pri-
vate hospitals than in public hospitals. This result could be related to the continent of
origin, and indeed 60.0% of these studies were derived from North America [38,41,42],
where patients” outcomes and healthcare workers’ performance could influence available
hospital budgets [38,40-42], especially in peripheral healthcare units [38,41]. Private hos-
pitals paid more attention to the cost-effectiveness of any healthcare action and a positive
balance of capital for healthcare settings might depend on the effectiveness of leadership
interventions [40-42]. Furthermore, private healthcare assistance focused on nursing per-
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formance because of its impact on both a patients” and an organizations” outcomes. There-
fore, healthcare systems’ quality could improve with effective leadership actions for a
nursing team [40].

Other factors reported in the literature could affect leadership effectiveness, although
they were not examined in this meta-analysis. For instance, professionals’ specialty and
gender could have an effect on these results and shape leadership style choice and effec-
tiveness [1]. Moreover, racial differences among members might influence healthcare sys-
tem performance. Weech-Maldonado et al. found a higher compliance and self-improve-
ment by black-race professionals than white ones after transactional leadership interven-
tions [39].

Healthcare workers” and patients” outcomes depended on style of leadership inter-
ventions [1]. According to the results of this meta-analysis, interventions conducted by a
transactional leadership style increased healthcare outcomes, though nevertheless their
effectiveness was higher in the cross-sectional studies than in the before-after studies.
Conversely, the improvement by a transformational leadership style was higher in be-
fore-after studies than in the cross-sectional studies. Both a charismatic and servant lead-
ership style increased effectiveness more in the cross-sectional studies than in the before—
after studies. This data shows that any setting required a specific leadership style for im-
proving performance and guideline adherence by each team member who could under-
stand the importance of their role and their tasks [1]. Some outcomes had a better im-
provement than others. Focusing on Savage et al.’s outcomes, a transformational leader-
ship style improved checklist adherence [31]. The time of patients’” transport by Murphy
et al. was reduced after conducting interventions based on a charismatic leadership style
[37]. Jodar et al. showed that performances were elevated in units whose healthcare work-
ers were subjected to transactional and transformational leadership-style interventions
[1].

These meta-analysis results were slightly relevant because of the high heterogeneity
among the studies, as confirmed by both funnel plots. This publication bias might be
caused by unpublished articles due to either lacking data on leadership effectiveness, fail-
ing appropriate leadership strategies in the wrong settings or non-cooperating teams [12].
The association between leadership interventions and healthcare outcomes was slightly
explored or gave no statistically significant results [12], although professionals” perfor-
mance and patients’ outcomes were closely related to the adopted leadership style, as re-
ported by the latest literature sources [7]. Other aspects than effectiveness should be in-
vestigated for leadership. For example, the evaluation of the psychological effect of lead-
ership should be explored using other databases.

The study design choice could affect the results about leadership effectiveness, mak-
ing their detection and their statistical relevance tough [12]. Despite the strongest evidence
of this study design [50], nowadays, trials about leadership effectiveness on healthcare
outcomes are lacking and have to be improved [12]. Notwithstanding, this analysis gave
the first results of leadership effectiveness from the available study designs.

Performance and adherence to guidelines were the main two outcomes examined in
this meta-analysis because of their highest impact on patients, healthcare workers and
hospital organizations. They included several other types of outcomes which were inde-
pendent each other and gave different effectiveness results [12]. The lack of neither an
official classification nor standardized guidelines explained the heterogeneity of these
outcomes. To reach consistent results, they were classified into performance and guideline
adherence by the description of each outcome in the related manuscripts [5,6,12].

Another important aspect is outcome assessment after leadership interventions,
which might be fulfilled by several standardized indexes and other evaluation methods
[40,41]. Therefore, leadership interventions should be investigated in further studies [5],
converging on a univocal and official leadership definition and classification to obtain
comparable results among countries [5,6,12].
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5. Conclusions

This meta-analysis gave the first pooled data estimating leadership effectiveness in
healthcare settings. However, some of them, e.g., surgery, required a dedicated approach
to select the most worthwhile leadership style for refining healthcare worker perfor-
mances and guideline adhesion. This can be implemented using a standardized leader-
ship program for surgical settings.

Only cross-sectional studies gave significant results in leadership effectiveness. For
this reason, leadership effectiveness needs to be supported and strengthened by other
study designs, especially those with the highest evidence levels, such as trials. Finally,
further research should be carried out to define guidelines on leadership style choice and
establish shared healthcare policies worldwide.
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