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A Meta-Analytic Path Analysis on the Qutcome Variables of Nursing Unit Managers’
Transformational Leadership: Systemic Review and Meta-Analysis

Kim, Sunmi' - Jeong, Seok Hee?

'College of Nursing, Jeonbuk National University, Jeonju
“College of Nursing, Research Institute of Nursing Science, Jeonbuk National University, Jeonju, Korea

Purpose: The purpose of this study was to identify the outcome variables of nursing unit managers’ transformational leadership and to
test a hypothetical model using meta-analytic path analysis. Methods: A systematic review and meta-analysis were conducted in accor-
dance with PRISMA guidelines. Data analysis, conducted using R version 3.6.2 software, included 49 studies for the meta-analysis and 119
studies for meta-analytic path analysis. Results: In the meta-analysis, four out of 32 outcome variables were selected. These four vari-
ables were empowerment, nursing performance, job satisfaction, and organizational commitment, which showed larger effect sizes than
the median and more than five k. The hypothetical model for the meta-analytic path analysis was established by using these four vari-
ables and transformational leadership. A total of 22 hypothetical paths including nine direct effects and 13 indirect effects were set and
tested. The meta-analytic path analysis showed that transformational leadership had direct effects on the four variables. Finally, eight di-
rect effects, 12 indirect effects, and six mediating effects were statistically significant, and the hypothetical model was verified. Conclu-
sion: Nursing unit managers can use the transformational leadership to improve empowerment, nursing performance, job satisfaction,
and organizational commitment of nurses. This study empirically showed the importance of transformational leadership of nursing man-
agers. This finding will be used as evidence to develop strategies for enhancing transformational leadership, empowerment, nursing per-
formance, job satisfaction, and organizational commitment in nursing science and practice.
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Meta-analysis
= Total 463 studies identified
§_ Records identified | Records identified
3 through Korean through English
2 database searching | database searching
S (n=231) (n =232)
:l Duplication article removed (n = 166)
o v |
g | Records after duplication removed (n = 297) |
2.
a = Articles excluded by title (n = 36)
L | d Articles excluded by abstract (n = 153)
— v
| Full-text articles included in review (n = 108) |
m Articles excluded (n = 80)
‘g_- Hand search 1. Not staff nurses working in
= | |included (n=21)[ domestic hospitals (n = 17)
= 2. Result including nursing managers'
response (n = 35)
3. Not related to nursing managers'
— > transformational leadership outcome
(n=19)
4. Measure less than three
— transformational leadership
3 attributes or each attribute as a
3 single question (n = 3)
2 v 5. Statistical data not reported (n = 6)
49 studies for meta-analysis
Figure 1. Flow diagram of study selection process for meta-analysis.
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Table 1. Effect Size of Transformational Leadership Outcome Variables in Meta-Analysis

95% Cl Heterogeneity
Outcome variables k ESz, VA 0
Lower Upper [2 Q 0
Job satisfaction” 27 A1 34 47 12.01 <.001 88.7 229.20 <.001
Organizational commitment’ 18 40 28 51 6.81 <.001 95.0 342.17 <.001
Nursing performance’ 7 31 21 41 6.10 <.001 814 32.22 <.001
Turnover intention 7 - .27 - .36 -.18 -579 <.001 81.9 33.20 <.001
Empowerment’ 6 36 25 46 6.82 <.001 81.1 26.50 <.001
Autonomy 3 42 12 71 2.78 .005 945 36.09 <.001
Supervisory trust 2 73 58 .89 9.43 <.001 813 534 021
Self efficacy 2 29 A7 A1 482 <.001 574 2.35 126
Nursing competency 2 22 Bl 33 3.80 <.001 0.0 0.03 .869
Job stress 2 -.10 -.16 - .04 -3.4 <.001 0.0 0.15 .696

k = Number of the study samples; ESzr = Fisher's z transformed correlation effect size; Cl = Confidence interval; 1> = 2
heterogeneity; Q = Q test of heterogeneity.

"k > 5 &ESi > 0.3 (Medium effect size).
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wf, 2 e zEMo] ke BEe] ETHol= HA| Ao et
2 I Appendix 5).

L
ol B2 A7 AE gt Zt o7 = 1,508.36 (p<.001)0]H,
RMSEA #2 0172 #=E 3l 0108} 3A) et 7iEd+
E9] /gFEo| 0126}01 AHanRgo s FeHdds A&

SlITH45]. AT BY AR Slet T TEE AEA] 4 F=nt

046 ~=]t} 15,2962] Hloll A
é%ﬁ.&iﬂL 30~619] HMHE BYom,
57 HSE 7 AT Adigke 085 x| got tEaAAe]
EA7E §lof[69] HEPZREAS I3 AR 2 A 7HedE I
5}cH(Table 2).

o). 7} =] BT

0

s A4 XZ 0.150]2 &
o %kp 6972 AHHEQ fojrZE O5HTE 2 Ao UERN
th CFI& 100, TLI= 1.0002 =g 71391 0.9 o]4o|

RMSEAE= 000 (95% CL: 00~01)22 #El= gk 0055t ZHA|
e B o] Hg K+EL RS £835P7]0 Hgst £5

O = LEpKiH

Table 2. Pooled Correlation Matrix Based on the Random Effect
Model

Transfor- Nursing .
. ) Job satis-
Variables mational perform- .
. erment faction
leadership ance
Empowerment 34
6‘f
2,046’
Nursing performance 30 AT
7*% 1 ¢Iff
2,108 3,363
Job satisfaction 36 527 39
27" 137 217
7,929 3,447 7,949
Organizational 36 40 30 61"
commitment 18" 17" 1M 54"
6,140’ 4,823 4,793 15,296'

“average effect size of correlation coefficient; “"number of studies; total
sample size.
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| 5t A} Table 37 Fig-  mate = 03, 95% Cl= - 01~07)= {<l5kx] gsgkon, o] A<l

Foll AAE F 9742 EPS;T% 73%% F fo3t g Umx] 12719 HERELS B EA5e g fosiyith

Cl= 24~44), E%T*éﬂ(Estmw— 16, 95% Cl= .03~.27), AR )it dS
Y= (Estimate = .19, 95% Cl = 09~27), =12 (Estimate = .15, 2 dATe] 7HAd
95% Cl= 04~25) o3t FFe FAUk &, 95% A&7z 0 o wpjants & ©

(zero)& TGSIR] Yoo 2 LO|LF 05 £FoA EAFOCR & FFOAE EQISH= Sobel testS AlA|E1ITE Fal 2 Sobel test A
o5lgit 8|1 YuHEE e AP Estimate = 42, 95%  FAY} L BEEPYFEELE 2o 2 Fdigho] 196 o4l ¢
Cl = 28~56), 2195 (Estimate = 39, 95% Cl= 27~50)l f+ o7&} Qickar HAshcHB9). Sobel test 272, F 1374¢] 7
oJ3t kS Flo}, £&2S] (Bstimate = 09, 95% Cl=-03~19)  HARE % 6719 7 oA

%3

H 2ol|M 7zt YAIXI 19618 A Leht o]
o= colot gk Fx| ggith theo 7 AR AT Flunt B ARSo] tist niylazte] EAA Soldo] AZE T Table 3).
% (Estimate = .15, 95% CI= 03~.25)0l, 217952 222} 5 YUHEE HIF 2riio] T dF/d7Hz = 4.37, p<.001),
(Estimate = 51, 95% CI= 45~58)°l frolst Gk FUck Tt ZFTE (2= 477, p< 00D FFE vlxlel §lof BAFCE {¢]

Table 3. Direct, Indirect Effects and Mediated Effects Analysis of Hypothetical Model in Meta-Analytic Path Analysis

Direct effect Indirect effect Sobel test
Endogenous & exogenous . . . E———
variables Mediator estimate estimate
(95% CI*) (95% CI*) z p
Empowerment
Transformational leadership 34 (.24~ .44)
Nursing performance
Transformational leadership .16 (.03~.27)
Transformational leadership  Empowerment 16 (.03~.27) 14 (.09~.22) 437 <.001
Empowerment 42 (.28~.56)
Job satisfaction
Transformational leadership 9(.09~.27)
Transformational leadership  Empowerment 9(.09~.27) 13 (.09~.19) 477 <.001
Transformational leadership  Empowerment — Nursing performance 9(.09~.27) .02 (.00~.04) 0.47 637
Transformational leadership  Nursing performance 19 (.09~.27) .02 (.00~.05) 1.91 .056
Empowerment 39 (.27~.50)
Empowerment Nursing performance 39 (.27~.50) .06 (.02~.11) 2.52 012
Nursing performance 5(.03~.25)
Organizational commitment
Transformational leadership 15 (.04~.25)
Transformational leadership  Empowerment 15 (.04~.25) 03 (-.01~.07) 1.51 130
Transformational leadership  Empowerment — Nursing performance — Job satisfaction .15 (.04~.25) 01 (.00~.02) 0.15 879
Transformational leadership  Empowerment — Job satisfaction 15 (.04~.25) 07 (.04~.10) 1.33 183
Transformational leadership  Nursing performance — Job satisfaction .15 (.04~.25) 01 (.00~.03) 028 781
Transformational leadership  Job satisfaction .15 (.04~.25) 0 (.05~.14) 400 <.001
Empowerment .09 (- .03~.19)
Empowerment Nursing performance — Job satisfaction .09 (- .03~.19) .03(.01~.06) 0.59 553
Empowerment Job satisfaction .09 (- .03~.19) .20(.14~.27) 6.24 <.001
Nursing performance Job satisfaction .08 (.02~.13) 276  .006
Job satisfaction .51 (.45~.58)

*n < .05 when zero not included in the 95% confidence interval.
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16
[.03; .27] N Nursing
42 performance
[091, 927] [.28; .56]
o 15
[.03; .25]
34 39
Transformational [.24; .44] [.27; .50] . .
Ieadershilp > Empowerment K- » Job satisfaction
RNy 51
09 ~_ [.45; .58]
15 [-.03;.19] < v
L0d: 251 4| Organizational
"l commitment
— Significant path
--P» Non-significant path

The numbers in the parentheses indicate the 95% confidence interval, and p < .05 when zero not included in the 95% Cl.

Figure 2. Path diagram with parameter estimates and 95% confidence intervals in
meta-analytic path analysis on outcome variables of transformational leadership.
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Appendix 3. Forest Plot of the Effects of Transformational Leadership in Meta-Analysis

A Job satisfaction

Fisher's z transformed Weight  Weight
Study Total correlation ZCOR 95% Cl (fixed) (random)
Ahn, 2015 295 ! —=— 060 [049;072] 3.7% 3.8%
Ahn, 2019 225 T H 0.10 [- 0.03;0.23] 2.8% 3.7%
Bae, 2007 408 ;y —E— 0.60 [0.50; 0.69] 5.2% 3.9%
Choi, 2006 162 — i -0.08 [-0.23;0.08] 2.0% 3.5%
Choi, 2006 180 —'—4— 0.34 [0.19;0.49] 2.3% 3.5%
Choi, 2011 258 —— 052 [0.39;0.64] 3.2% 3.7%
Ha, 2012 283 - : 0.08 [~ 0.04;0.19] 3.6% 3.8%
Han & Kim, 2009 451 — 0.27 [0.17; 0.36] 5.7% 3.9%
Han, 2009 232 —E— 0.32 [0.19; 0.45] 2.9% 3.7%
Hong, 2002 191 —— 0.23 [0.09;0.38] 2.4% 3.6%
Huh, 1999 145 ——— 051 [0.35;0.68]  1.8% 3.4%
Hwang, 2016 21 i —=—  0.60 [0.47; 0.74] 2.7% 3.6%
Jang, 2006 232 —— 0.24 [0.11; 0.37] 2.9% 3.7%
Kim et al, 2007 451 | —— 0.56 [0.47;0.65] 5.7% 3.9%
Kim, 2006 255 w —#=— 0.62 [0.49;0.74] 3.2% 3.7%
Kim, 2006 188 —— 042 [0.28;0.57] 2.4% 3.5%
Kim, 2006 348 § —%— 059 [048,070]  4.4% 3.8%
Kim, 2015 842 = 027 [0.20;0.34] 10.7% 4.1%
Lee, 1999 432 ) —— 0.54 [0.45; 0.64] 5.5% 3.9%
Lee, 2003 504 —a— 0.39  [0.30; 0.48] 6.4% 4.0%
Mun, 2008 155 —— 0.40 [0.24; 0.56] 1.9% 3.4%
Na, 2013 214 : —#— 0.65 [0.51; 0.78] 2.7% 3.6%
Park, 1997 153 . 0.52 [0.36;0.68] 1.9% 3.4%
Park, 2006 289 —— 0.53 [0.42; 0.65] 3.6% 3.8%
Shim, 2005 202 —— 048 [0.35;0.62] 2.5% 3.6%
Yang, 2001 234 —-—:- 0.30 [0.17; 0.43] 2.9% 3.7%
Yoo & Kim, 2016 389 —— 0.38 [0.28;048]  4.9% 3.9%

Kl
Fixed effect model 7,929 <:'> 0.41 [0.39; 0.43] 100.0% -
Random effects model P 0.41 [0.34; 0.47] -- 100.0%
Heterogeneity: I = 89%, 1 = 0.0272, p < 0.01 .
-05 0 0.5
B Organizational commitment Fisher's z transformed Weight  Weight
Study Total correlation ZCOR 95% Cl (fixed) (random)
Choi, 2006 162 —E— 0.28 [0.12; 0.43] 2.6% 5.3%
Han & Kim, 2009 451 - 028 [0.18;0.37] 7.4% 5.7%
Hong, 1998 187 —E— 0.44 [0.29; 0.58] 3.0% 5.4%
Hong, 2001 433 b 073 [0.63;0.82] 7.1% 5.7%
Huh, 1999 145 —-J.— 0.39 [0.23; 0.55] 2.3% 5.3%
Jang, 2006 232 —=— 0.14 [0.01; 0.27] 3.8% 5.5%
Kim et al, 2007 451 e 0.49 [0.40;059] 7.4% 5.7%
Kim, 2001 270 4—'— 0.52 [0.40; 0.64] 4.4% 5.5%
Kim, 2010 291 - 0.20 [0.09;0.32] 4.7% 5.6%
Kim, 2015 842 . 0.39 [0.32; 0.45] 13.8% 5.8%
Lee & Kim, 2008 451 il 0.50 [0.40; 0.59] 7.4% 5.7%
Lee, 1999 432 i = 1.07 [097;1.16] 7.0% 5.7%
Lee, 2003 504 _'T 0.38 [0.30; 0.47] 8.2% 5.7%
Park, 1997 153 e 0.46 [0.30;0.62] 2.5% 5.3%
Park, 2006 289 —— 4 0.02 [-0.10; 0.14] 4.7% 5.6%
Park, 2010 411 - : 0.21 [0.12; 0.31] 6.7% 5.7%
Shim, 2005 202 —i 0.34 [0.20;0.48] 3.3% 5.4%
Yang, 2001 234 —'—-1: 0.29 [0.16; 0.42] 3.8% 5.5%
Hi
Fixed effect model 6,140 i5 0.42 [0.40; 0.45] 100.0% -
Random effects model P 0.40 [0.28; 0.51] - 100.0%
Heterogeneity: I* = 95%, ° = 0.0574, p < 0.01 . . .
-1 - 05 0 0.5 1
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Appendix 3. Continued

C Nursing performance

Fisher's z transformed Weight Weight
Study Total correlation ZCOR 95% Cl (fixed) (random)
Ahn, 2019 225 —f— i 0.06 [-0.08;0.19] 10.6% 13.6%
Bae, 2007 408 i—F— 043 [0.34;0.53] 19.4% 15.2%
Han & Kim, 2009 451 —- 0.24 [0.15;0.34] 21.5% 15.4%
Lee, 2015 310 —rf#— 0.38 [0.26;0.49] 14.7% 14.5%
Lee, 2019 275 *1:—-— 0.43 [0.31;0.55] 13.0% 14.2%
Park, 2013 237 “——— 042 [0.29;0.55] 11.2% 13.8%
Shim, 2005 202 ——r 0.21 [0.07; 0.35] 9.5% 13.3%

M

Fixed effect model 2,108 <|> 0.32 [0.28; 0.36] 100.0% --
Random effects model _ 0.31 [0.21; 0.41] --  100.0%
Heterogeneity: I = 81%, t° = 0.0149, p<0.01 , , .

-04 -02 0 0.2 0.4

D Turnover intention

Fisher's z transformed Weight  Weight
Study Total correlation ZCOR 95% Cl (fixed) (random)
Ahn, 2015 295 —— -0.28 [-0.40;-0.17] 10.6% 13.9%
Choi, 2014 215 —# -0.33 [-046;-0.19] 7.7% 12.8%
Ha, 2012 283 i —a— -0.02 [-0.13; 0.10] 10.2% 13.7%
Kim et al, 2007 451 —— -0.38 [-048;-0.29] 16.3% 15.0%
Kim, 2010 291 :-—-— -0.17 [-0.28;-0.05] 10.5% 13.8%
Kim, 2015 842 —-—:r -0.35 [-042;-0.29] 30.6% 16.2%
Yoo & Kim, 2016 389 —&— -0.32 [-042;-0.22] 141% 14.6%

I

Fixed effect model 2,766 <':> -0.29 [-0.33; - 0.25] 100.0% -
Random effects model _ -0.27 [- 0.36; - 0.18] - 100.0%
Heterogeneity: I’ = 82%, ©° = 0.0121, p < 0.01 | : : .

-04 -02 0 0.2 0.4

E Empowerment

Fisher's z transformed Weight Weight
Study Total correlation ZCOR 95% CI (fixed) (random)
Chang & Jun, 2000 242 —— 0.36 [0.23;0.48] 11.8% 15.8%
Kim & Lee, 2001 566 = 0.31 [0.23;0.40] 27.8% 18.3%
Kim, 2001 270 —— 0.45 [0.33;0.57] 13.2% 16.2%
Lee & Kim, 2008 451 = 0.15 [0.06;0.24] 22.1% 17.8%
Park, 2013 237 i—'— 0.50 [0.38;0.63] 11.5% 15.7%
Son, 2003 280 —— 0.39 [0.27;0.51] 13.7% 16.3%

1"
Fixed effect model 2,046 <'> 0.33 [0.29; 0.38] 100.0% -
Random effects model ) <> 0.36 [0.25; 0.46] - 100.0%
Heterogeneity: I = 81%, 1° = 0.0131, p< 0.01 ———— —
-06-04-02 0 02 04 06

F Autonomy

Fisher's z transformed Weight  Weight
Study Total correlation ZCOR 95% CI (fixed) (random)
Kang & Kim, 2000 177 —— 0.33 [0.18;0.47] 19.1% 32.5%
Lee, 2003 504 = o 0.23 [0.14;0.32] 55.1% 34.3%
Park, 2013 237 o —E— 0.70 [0.57;0.83] 25.7% 33.2%

1
1

Fixed effect model 918 <> 0.37 [0.30; 0.43] 100.0% --
Random effects model _ 0.42 [0.12; 0.71] -~ 100.0%

Heterogeneity: = 94%, ’= 0.0632, p < 0.01 T T ]
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Appendix 3. Continued
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G Supervisory trust
Fisher's z transformed
Study Total correlation ZCOR 95% ClI
Go, 2003 398 - 0.65 [0.55; 0.75]
Lee, 2003 504 i—'— 0.81 [0.72; 0.90]
]
Fixed effect model 902 <> 0.74 [0.67; 0.81]
Random effects model , - 0.73 [0.58; 0.89]
Heterogeneity: = 81%, = 0.0098, p = 0.02 T t )
-05 0 0.5
H Self efficacy
Fisher's z transformed
Study Total correlation ZCOR 95% CI
Lee, 2003 504 _mml 0.24 [0.15; 0.32]
Park, 2013 237 i 0.36 [0.23; 0.49]
N
I
Fixed effect model 741 :'1 0.28 [0.20; 0.35]
Random effects model ) : 0.29 [0.17; 0.41]
Heterogeneity: I = 57%, 1- = 0.0042, p = 0.13 . | —
-04 -02 0 0.2 0.4
| Nursing competency
Fisher's z transformed
Study Total correlation ZCOR 95% ClI
Lee, 2002 220 —— 0.22 [0.09; 0.36]
Lee, 2004 91 —'I— 0.20 [- 0.01;0.41]
|
Fixed effect model 311 _ 0.22 [0.11; 0.33]
Random effects model | _ 0.22 [0.11; 0.33]
Heterogeneity: F=0%1=0, p=0.87 f T T )
-04 -02 0 0.2 0.4
J Job stress
Fisher's z transformed
Study Total correlation ZCOR 95% ClI
Kim, 2015 842 I -0.09 [-0.16; - 0.03]
Lee & Kim, 2012 300 __,__5— -0.12 [- 0.23; - 0.01]
1
Fixed effect model 1,142 :9 -0.10 [- 0.16; — 0.04]
Random effects model ) : -0.10 [- 0.16; — 0.04]
Heterogeneity: F=0% =0, p=0.70 T T t T |
-02 -01 0 0.1 0.2

Weight  Weight
(fixed) (random)
44.1% 48.9%
55.9% 51.1%

100.0% -

- 100.0%

Weight  Weight
(fixed) (random)
68.2% 57.7%
31.8% 42.3%

100.0% -

-~ 100.0%

Weight  Weight
(fixed) (random)
71.1% 71.1%
28.9% 28.9%

100.0% -

-~ 100.0%

Weight  Weight
(fixed) (random)
73.9% 73.9%
26.1% 26.1%

100.0% -

- 100.0%
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Appendix 4. Flow diagram of study selection process of meta-analytic path analysis
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Appendix 5. Publication Bias in Included Studies for Meta-Analytic Path Analysis
Random effect Egger's regression*
Analysis Categories S}udues for ; Bias . pvalue
trimmed Lower  Upper
Parameter for hypothetical model

1.TFL — EM Observed values - .36 25 46 26.50 - -
Adjusted values 2 29 19 40 4921

2. TFL— NP Observed values 31 21 41 32.22 - -
Adjusted values 0 31 21 41 32.22

3.TFL—JS Observed values 41 34 47 229.20 0.09 0.04 971
Adjusted values 2 39 33 46 256.63

4. TFL— OC Observed values 40 28 51 342.17 -3.78 -0.84 412
Adjusted values 7 53 41 .64 648.60

5.EM — NP Observed values 55 38 71 223.54 2.87 0.54 .605
Adjusted values 5 33 A3 52 715.21

6. EM —JS Observed values .59 49 .68 101.72 -0.41 -0.10 924
Adjusted values 0 .59 49 68 101.72

7.EM — 0C Observed values 44 35 52 135.39 3.40 1.24 235
Adjusted values 5 35 .26 45 258.54

8.NP—JS Observed values 42 34 49 219.09 0.09 0.03 975
Adjusted values 0 42 34 49 219.09

9.J5—0C Observed values 72 68 76 280.62 -0.01 -0.01 994
Adjusted values 0 72 .68 76 280.62

*Egger's regression is analyzed when n > 10; Cl = confidence interval; TFL = Transformational leadership; EM = Empowerment; NP = Nursing

performance; JS = Job satisfaction; OC = Organizational commitment.
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