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Effects of Nurse-Nurse Collaboration and Nurse-Physician Collaboration
on Nursing Performance in Nurses: The Mediating Effect of Patient Safety
Management Activities
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Purpose: This study investigated the mediating effects of patient safety management activities on the relationship
between nurse-nurse collaboration, nurse-physician collaboration, and nursing performance of clinical nurses.
Methods: Online survey was performed from February 18 to February 28, 2023 using structured questionnaires. The
participants were 212 clinical nurses working in tertiary general hospitals in South Korea. The participants completed
self-reporting questionnaires, that measured nurse-nurse collaboration, nurse-physician collaboration, nursing
performance, and patient safety management activities. Data were analyzed using SPSS 29.0 program, for multiple
regression and a simple mediation model, applying the PROCESS macro with a 95% bias-corrected bootstrap
confidence interval. Results: Nurses' patient safety management activities had a mediating effect on the relationship
between nurse-nurse collaboration and nursing performance (B=0.24, Boot 95% CI=0.16~0.34). In addition, patient
safety management activities showed a mediating effect on the relationship between nurse-physician collaboration
and nursing performance (B=0.10, Boot 95% CI=0.07~0.15). Conclusion: The levels of nurse-nurse collaboration,
nurse-physician collaboration, and patient safety management activities must be considered when developing
strategies to improve nurses’ performance in nursing practice settings.
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Table 1. Differences in Variables by General Characteristics (N=212)
Nurse-Nurse Nurse-Physician Patient safety Nursing
: ; management
collaboration collaboration o performance
) ) n (%) activities
Variables Categories
or M£SD oaE
M+SD “’r)F M=SD “(’pr)F M=SD “(’pr)F M+SD ()
@ Scheffé
Age (yr) 23~<29 71(33.5) 2861028 1.57 3241074 193 4481046 0.69 3251043 2.64
30~<39 101 (47.6) 2.89+0.28 (.196) 3.20£0.70 (.125) 4.45+0.47 (.555) 3.284£0.37 (.050)
40~<49 35(16.5) 2.95%+0.29 3.51+0.58 4.58+0.46 3.47+0.44
>50 5(24) 3.10%£0.36 3.5240.69 4.5940.31 3441035
33.4+6.6
Sex M 4(19) 2791016 076 3.60£0.83 -093 4.25+0.59 1.04 336%£051 -0.26
I8 208 (98.1) 2.90+0.29 (.445) 3.26%0.70 (.353) 4.49+0.46 (298) 3.311041 (.789)
Marital statue Single 117 (55.2) 2.88+0.30 -1.03 320%0.73 -1.74 4.44+045 -155 3.241040 -246
Married 95 (44.8) 2924027 (303) 3364065 (083) 454+047 (122) 3384041 (014)
Education level College or university 197 (92.9) 2.89+029 -1.80 3.26%0.71 -111 4.49+047 -0.05 3291041 -247
> Master 15(71) 3.03+0.24 (.072) 3.47+0.60 (268) 4.49+0.42 (957) 3.56+0.38 (.014)
Total clinical 1~<5° 48 (22.6) 2.88+0.25 128 33110.68 320 4.49+044 099 3271041 641
career (yr) 5~<10° 87(41.1) 287£031 (278) 3.1310.72 (.043) 4.44%044 (372) 3.22+0.39 (.002)
>10° 77 (36.3) 2.94%0.28 3.40+0.67 4.54+0.49 3441040 c>Db
9.761£6.77
Clinical career 1~<5° 63(29.7) 286%0.28 138 3.24+0.70 275 447+044 069 3.23+040 7.06
at current 5~<10° 77 (363) 2.89+029 (254) 316071 (066) 4454045 (498) 3.23+038 (<.001)
hospital (yr) >10° 72 (34.0) 2.94%0.29 3.4210.68 4.5440.50 3451041 c>a,b
8.8716.64
Work unit Medical or Surgical 154 (72.7) 2.88+031 0.82 3.23+0.72 1.63 446+047 061 3.30£042 0.10
Intensive care unit 48 (22.6) 2.95+0.23 (438) 3.43+0.60 (197) 4.54£0.45 (544) 3.331£0.37 (.896)
Others* 10 (4.7)  2.90+0.23 3.13+0.85 4571043 3.31+£0.40
Clinical career <1 22(10.4) 2874038 047" 3.09+0.64 3.69 4401056 1.03 3.18+046 286
at current 1~<3 82(38.7) 2.88%0.29 (.700) 3.14+0.73 (.013) 4.45%£0.40 (.379) 3.24+0.40 (.038)
working unit F<B 46 (21.7) 2.91+0.30 3.28+0.79 4.58+0.35 3.38+0.36
(yr) >5 62(29.2) 2.93%+0.23 3.5040.56 4.50%0.56 3.39+0.42
3.57+2.48
Position Staff nurse 188 (88.7) 2.88+029 -194 3.25+0.72 -1.88 4491045 0.09 3.30£041 -1.21
Charge nurse 24 (11.3) 3.01£0.22 (.054) 3451046 (068) 4.48+0.57 (.926) 3.4010.39 (.225)
Working type Non-shift 14 (6.6) 294£026 057 3.66+0.38 3.68 443+0.71 -049 3.36£048 0.3
Shift 198 (934) 2.90+029 (567) 3244071 (001) 449+044 (623) 3304041 (.594)
Salary 2,700~ < 5,000 62(29.2) 291£0.25 057 3.28+0.73 0.83 4451043 078 3261041 347
(10,000 won/yr) 5,000~ < 7,000 89 (42.0) 2871031 (564) 3.20£0.65 (438) 4471051 (455) 3.26+041 (.033)
7,000~ <10,000 61 (28.8) 2.924+0.30 3.36+0.74 4.55+0.41 3.42+0.39
5,861.25+
1,552.91
Nursing Ist 89 (42.0) 290+030 016 3.38+0.74 190 4.54+t049 146 3361041 1.65
management 2st 123 (58.0) 2.90+0.28 (.869) 3.19£0.66 (.058) 4.45+0.44 (.145) 3.271£041 (.100)
level
Hospital location ~ Seoul 16(7.5) 298+020 076 3.61+£0.71 255 4.52+£0.38 052 344+042 1.05
Metropolitan city 10(4.8) 291£031 (468) 3.48+0.48 (.080) 4.34+£0.73 (592) 3.21£0.51 (.351)
Cities and provinces 186 (87.7) 2.89+0.29 3.23+0.71 4.49+0.45 3.30£0.40
Number of 1~<5 51(24.1) 295+0.23 079 3371056 189 449+045 295 3301036 0.94
patient in 5~<10 67 (31.6) 2.87+0.28 (496) 3.27+0.74 (132) 4.59%036 (.034) 3.33+0.38 (419)
charge 10~<15 82 (38.6) 2.88%+0.33 3.16+0.75 4.38+0.54 3.27+0.45
15~<25 12(5.7) 2.94%0.21 3.60£0.57 4.63£0.31 3.48+0.49
7.99+4.32

*Emergency room, newborn unit, psychiatry; T Welch-test.
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B AT BA2EA Bo| ZHEARA T WXL Kol S ek Uukd] B4 WS AT S BAw AT,
el A SRR TE O N ATE A Q1N 19 E7EEA AR A Y A ] rgto] 952 ThEEAA §)
AR 25A7} o] BAPARANL T GO G Fol U AT ek} 7Rl 15 RATHE Hrt T
2 FER 02 UeRdtHXI—M, B=0.69, p<.001). 281014 wreid wek Wisel § oAb A Bastgon, 19 g
ABAZEA G YA AR AN GO AF U B ASE el TR TN 9130l gl Ao 8
&R0 Rt ow (XY, B=056,p <.001), BHL  SIE|9IT). olol $ k54 A, B RA 4, A 49, 1909 |
BANBFLATATAT GO FPS FEACR U F B4 ASNSR, ABA, 3, 2R guly
THM—Y, B=0.35, p < 001). HEAEe|F(Bootstrapping) W} 2 FAISe] CHEAHEAS AASGIH £ AT o

W ol gato] BB E i ETFE P 2,
Bias-corrected 95% A1F]7HCI)©] 0.16~0.34= ZFR[oHA T
YT YRR FAROR GelstTt 2 QBALE
AL @ o] ZtE Y FA Tl vl X FFlA SRR T "
= o ujA &I} QITHTable 3).

6. ZtSA-QAL &t S P Ttoll M Xttt

39| o7t

S|
HETE HH3H7] A Step 17+ Step 20 4] 3| ARA 9] 714
o F&u5o] A7) EAUS D RTINS AS T
A3}, Step 1 (du=1.85<d=2.15<4-du=2.15; VIF 1.04~2.68;
Tolerance .37~.96) ¥} Step 2 (du=1.86 <d=2.10<4-du=2.13;
VIF 1.05~2.68; Tolerance .37~.95)0]| 4] 25 E 2127} 3]
B4 AN A s A= el Selul gtk

S RECARAS EEREEEREE EEEE:
Foll A Expebd te] E-g 2] il &S A7 sl 124

ool

2 7HEA-)4} @Eo] BHPAEPF 4% e F

£ ATAE AESE BRG] SIS IAERE FY = 2 O= Uehdrh(x2—M, B=026, p<.001). 25A oA ZF
SP7] A SYUS HEAL-AL BT A BASH  EALOAF B YT HHELE F T FFS
BYLE U FEUS FEYRAT] FAHOE GOF  FE ROE e on|(Q—Y, B=0.17, p<.001), A

Table 3. Mediating Effect of Patient Safety Management Activities on the Relationship between Nurse-Nurse Collaboration and

Nursing Performance (N=212)
Step 1 Step 2
Variables Patient safety management activities Nursing performance
B SE B p B SE B p
(Constant) 2.36 0.33 <.001 -0.21 0.26 402
Marital statue (Married)* -0.13 0.21 -.03 .539 0.23 0.15 .07 127
Education level (Master) ' -0.14 0.12 -.08 .263 0.17 0.09 .10 .059
Total clinical career 0.00 0.00 .00 971 0.00 0.00 -.03 .678
Clinical career at current working unit 0.00 0.00 -.02 720 0.00 0.00 .06 177
Salary 0.00 0.00 .08 391 0.00 0.00 12 .107
Number of patient in charge -0.00 0.00 -01 .788 0.00 0.00 .07 142
Nurse-Nurse collaboration 0.69 0.10 43 <.001 0.56 0.07 39 <.001
Patient safety management activities 0.35 0.04 40 <.001
R?=.19, F=7.12, p<.001 R?*=51, F=26.36, p<.001
Dependent variable Independent variable Mediator variable Indirect effect
B BootSE  Boot 95% CI

Nursing performance Nurse-Nurse collaboration Patient safety management activities ~ 0.24 0.04 0.16~0.34

*Dummy variables (Reference: Single), ' Dummy variables (reference: College or University); B=Unstandardized coefficient; CI=Confidence

interval; SE=Standard error; 3=Standardized coefficient.
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S9| HH & 1t

ST NPT Fo3t 9 F= A= YE
HthM—Y, B=0.40, p <.001). L EAE &3 (bootstrapping)

S ol gato] BT EE e AT E F R 2

3}, Bias-corrected 95% A1Z|7HCI)o] 0.07~0.152 FHA}Qt
AR E ) PRI FAH 02 §olelsich. % 73l
-"«]*P FEo| Tt YT ol| v X = FaFelA SRR

EF5-2 7 a7t QA TH(Table 4, Figure 1).

e
1o

2 AT = AFEEHL AL A4 s 2 /\} )
ote] it 3 PR Te] BA A SRS
N EIE Elste, ZHTAREY] HE P T *J% Fdel o)2
© ZAHo|AL AA XA g Bag 712AA A=E
Aot A== it £ A7 A B AL ES ALY ©jA}
ool @it e AR ke] BA oA EAPATREE ]
i &2t Sl glen, 8 A S0 R =9tz

e},

£ ATAY A7 B P 4 o] B 2909

oIk, o= A FETHY D FFHANIAIE o2 7
Jeong S[18]9] 1ol A B 2928 0.2 Lpehd ATlol 4}
shoitt. 2 Aol A 2EATEA el k9] 2%l B HE
X'0] 307802 714 Egkon, ‘OAAE 0] 2568 02 7}
Aok o] g ATk S (HEANE AR B Jeong 5
[18], Lee 5{25]0] @170} 29lth. ol B koA
HEAL0) F04 e UEe, Bol 7] A 3 A4 s
£ A337] S8 1k5A} 2H0) B 0 20| gkt Felo]
2 ol 2oj2] 3 91e-S LehAIT). 19 2.1 % ‘944&5’01 A
TEolA WA ekt M-S fA0) 255 U 34
o whe} Bx3e = U w2 JB 3 ngol a7e]
wj o] &3] oXpaEo] BEAolth2e]. T BT
Sh31 HEASS 5o} PaIE opipago] Yetel Ry
AEHAS L77]E 513 H Y U SRR A 0] EXo] wet R
A Y BEZEAET ASSI YA LTS SH= T
o] AUH o ol2ee AT 4 otk weA olefat Su
52 mefsho] A o) m HeHe SALAES B 4 gl et
o] mei = ofof st ?ﬂl’“ © =1 7HEA} 7H] A E o]

71 @ol o] Fo| A= A=A Al B&H Q] YAkaTE AT

lo

¢

Table 4. Mediating Effect of Patient Safety Management Activities on the Relationship between Nurse-Physician Collaboration

and Nursing Performance (N=212)
Step 1 Step 2
Variables Patient safety management activities Nursing performance
B SE B p B SE B p
(Constant) 3.51 0.21 <.001 0.65 0.23 .006
Marital statue (Married)* -0.31 0.22 -.09 161 0.11 0.16 .03 466
Education level (Master) ! -0.08 0.13 -.04 .529 0.22 0.09 13 .020
Total clinical career 0.00 0.00 -.01 870 0.00 0.00 -.02 779
Clinical career at current working unit -0.00 0.00 -.04 497 0.00 0.00 .05 331
Salary 0.00 0.00 .07 426 0.00 0.00 11 168
Number of patient in charge -0.00 0.00 -.00 937 0.00 0.00 .07 147
Working type (Non-shift) -0.18 0.12 -.09 .155 -0.06 0.09 -.04 455
Nurse-Physician collaboration 0.26 0.04 40  <.001 0.17 0.03 .30 <.001
Patient safety management activities 0.40 0.05 45 <.001
R?=.17, F=5.23, p<.001 R?*=.45, F=18.81, p<.001
Dependent variable Independent variable Mediator variable Indirect effect
B BootSE  Boot 95% CI

Nursing performance Nurse-Physician collaboration Patient safety management activities ~ 0.10 0.02 0.07~0.15

*Dummy variables (Reference: Single), T Dummy variables (reference: College or University), T Dummy variables (reference: shift);
B=Unstandardized coefficient; CI=Confidence interval; SE=Standard error; 3=Standardized coefficient.
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a (B=0.69, p< .001)

Patient safety
management activities

M)

Nurse-Nurse
collaboration

a*b (B=0.24,
Boot 95% CI=0.16~0.34)

C (B=0.56, p < .001)

b (B=0.35, p < .001)

Nursing performance

(X1)

a=X1—M; b=M—Y; C=Direct effect; a*b=Indirect effect

A. Mediating effects of Patient safety management activities between Nurse-Nurse collaboration and Nursing performance.

9

Patient safety
management activities
M)

a (B=0.26, p< .001)

Nurse-Physician
collaboration

a*b (B=0.10,
Boot 95% C1=0.07~0.15)

C (B=0.17, p < .001)

b (B=0.40, p < .001)

Nursing performance

(X2)

a=X2—M; b=M—Y; C=Direct effect; a*b=Indirect effect

B. Mediating effects of Patient safety management activities between Nurse-Physician collaboration and Nursing performance.

9

Figure 1. Mediating effect of patient safety management activities.
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