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Pathway Analysis on the Effects of Nursing Informatics Competency, Nursing Care Left Undone,
and Nurse Reported Quality of Care on Nursing Productivity among Clinical Nurses

Yu, Mi" - Kim, Se Young® - Ryu, Ji Min®
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Purpose: Nursing informatics competency is used to manage and improve the delivery of safe, high-quality, and efficient healthcare ser-
vices in accordance with best practices and professional and regulatory standards. This stucdy examined the relationship between nursing
informatics competency (NIC), nursing care left undone, and nurse reported quality of care (NQoC) and nursing productivity, A path model
for their effects on nursing productivity among clinical nurses was also established. Methods: Data were collected using structured ques-
tionnaires answered by 192 nurses working in a tertiary hospital located in J city, Korea, and analyzed using SPSS/WIN 23.0 and AMOS 21.0
program, Results: The fit indices of the alternative path model satisfied recommended levels 5> = .11 (p = 741), normed y* (;*/df) = .11,
SRMR = .01, RMSEA = .00, GFI = 1.00, NFI = 1,00, AIC = 18.11. Among the variables, NIC (8 = .44, p <.001), NQoC (B = .35, p <.001) had a
direct effect on nursing productivity, Due to the mediating effect of NQoC on the relationship between NIC and nursing productivity, the
effect size was .14 (95% Cl .08~.24). Meanwhile, nursing care left undone through NQoC in the relationship between NIC and nursing pro-
ductivity, has a significant mediation effect (estimate .01, 95% CI .00~.03). The explanatory power of variables was 44.0%. Conclusion: Ed-
ucation and training for enhancing NIC should be provided to improve nursing productivity, quality of care and to reduce missed nursing
care, Furthermore, monitoring the quality of nursing care and using it as a productivity index is essential,
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x> (p)=0,df=0, x’/df = 0, SRMR = .00, RMSEA = .37,
GFI = 1.00, NFI = 1.00, AIC = 20.00

.36**

Nursing
care left
- .25 undone
Nursing . e
informatics - .14 17 44
competency . ¥ :
urse- ’
.36** .35 | Nursing
reported productivity

quality of care
I

x* (p) = .11 (.741), df = 1, x’/df = .11, SRMR = .01,
RMSEA = .00, GFI = 1.00, NFI = 1.00, AIC = 18.11

AIC = Akaike information criterion; GFI

= Goodness of fit index; NFl =

Normed fit index;

RMSEA = Root mean square error of approximation; SRMR = Standardized root mean square residual.
" < .05, "p < .001.

Figure 1. Pathway of research (A) and alternative (B) models.
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-

R 265 + 050U HTR)o| o,

SHATERQ] 7]& 2.60 + 05474, R4 2.10 £ 0.83%, H=
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Table 1. Descriptive Statistics and Differences of Nursing Informatics Competency, Nursing Care Left Undone, Nurse Reported Quality of Care,
Nursing Productivity by General Characteristics

W=192)

Nursing informatics competency

Nursing care left undone

Nurse reported quality of care Nursing productivity

Characteristics Categories n % p P
M £ SD torF scheffé M+ SD torF scheffé M+ SD torF scheffé M +SD torF scheffé
Sex Female 183 953 267+049 196 052 475+378 -037 713 351+093 056 575 335%052 021 841
Male 9 47 233%061 522+338 333+ 1.12 329 +091
Age (y1) <25° 32 167 257+044 059 626 447+375 040 753  347+098 058 628 325+057 302  .031
25~29° 99 516 2.67%052 464 +357 3.57 +0.99 330+ 0.53 d>a
30~34¢ 36 187 271050 492+ 444 3.33+0.79 3.40 + 0.40
> 35¢ 25 130 259+052 5.46 + 3.59 3.56 +0.87 362+ 067
Marital status ~ Single 151 786 262+049 -186 064 470+368 -051 613  346+095 -137 .172  325%051 -500 <.001
Married 41 214 278051 503+ 4.06 3.68+0.88 370+ 051
Education level  Bachelor® 31 161 252+047 502 008 503+453 011 901  3.16+090 289 058 327+043 493 008
College® 139 724 263051 c>ab  474+375 355+ 096 3314053 c>ab
Graduate 22 M5 2944038 459 +2.63 373+077 3.68 + 0.66
school®
Unit type IM? 50 260 276+042 152 211 497+340 107 364  338+090 133 266 333+047 045 715
Surgical® 38 198 2.63+046 558 + 345 3.45+076 337 +0.40
ICUe 94 490 2.63+055 443 + 406 354+ 1.01 337063
Others* 10 52 243+046 3.90 +3.60 400+ 094 3.17 £0.51
Working type  Shift 178 927 2661050 122 223 475+380 -024 813  348+095 -199 063 334+055 -091 366
Fixed 14 73 249+046 500 + 3.28 3.86 + 0,66 3.48 +0.42
Clinical career_ < 1° 16 83 247+041 158  .196 494+423 112 343 338+102 079 503 294+057 516  .002
total (yr) 130 46 240 2.67+047 439 +3.06 3.65 +0.99 3.41 %048 bd>a
3n5¢ 42 219 256+048 410+ 351 3.57 094 3.23+053
> 5 88 458 271053 5.26 + 4.09 3.42 +0.89 3.45+054
Clinical career_ < 12 31 161 246+046 249 061 503+395 027 849 3424092 030 824 301+048 597  .001
current 130 61 318 270+045 4.82+332 357 +094 3.43 +0.46 bed > a
R ) g 56 292 2.62+054 441 £3.70 3.54+097 333+052
> 5 44 229 276+052 498 + 433 3.43 +093 3.50 + 0.63
Position Staffnurse 182 948 265+050 012 902 481+383 112 282  349+095 -067 501 333+054 -160 .11
Chargenurse 10 52  2.63+053 404 +197 370 % 0.67 3.62+047
Number of <5 89 476 264+053 134 264 442+411 246 088  358+101 309 048 340060 182  .165
patient_day  5.10p 58 310 273+046 444 %320 3.59 +0.90 ab>c  336+050
duty(n=187) ;e 40 214 256+049 590 + 3.50 3.18 £0.75 3214037
Number of <5 88 484 264+054 086 424 447 £41 199 140 359+101 322 042 340+060 154 218
patient_evening 5.10p 55 302 270 +045 455+322 3.55 +0.88 a>c  333+050
duty (n=182) 39 214 256+050 585+ 353 3.15+074 3.22+039
Number of <5 88 500 264+054 122 298 444+413 592 003  361+102 654 002 340+060 266  .073
patient_night 5900 28 159 276+052 3.21+2.81 c>b  375+084 ab>c 3.41%057
duty (1=176) , 4y 60 341 258+045 595+334 3.13£0.75 321+039

ICU = Intensive care unit; IM = |

nternal medicine; Others = Infection or hematoncology unit; M = Mean; SD = Standard deviation.

AT W I GBBAS BAT AT AA DEERAFS
n|$Et o BRI (r = - .25, p<.001), RIS 9] Hi} 7
RAgE(r = .39, p<.001), 7+ 233 RS (r = 58,
p<.00D)E Bk ngeSE SARtE S A(r = - .23,
p =001, ZHEY(r = - 21, p< 001 BF FA/gHS B

& BtH(Table 2).
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JHARYL RE HelS AZAF full REE ATl 0e2 SAAIo] EoH25,26], ngtgezte o] At FEe| e E |
gkol AEEX] eFIA|T standardized root mean square re—- 8822 RF3t= S0 719[91F Ao g oSG
sidual (SRMR) .00 (837]% < 05), GFI 1.00 (Hg7|& , BA A3 njgstse s 2 9FS nIRIA|
> 90), NFI 1.00 (F371& > 90), AIC 2000, RMSEA 37 (8 &= ZAo & Uehyrh
A71E < 08)0ldct Wl 7+ A2E B Ay} njgsts ) Yo IS FIAFI7] Sl 7HdRHolA felokx] ke
7FSA JJ*Wzi 7He ZAZE A% BE A2E fostgieod ARE AAS §~ F7g5 2o digh 3=l B2E Qg
z3o] HEe 44%cH(Table 3, Figure 1A). 7MARHolN  ZA3l B9 HATE o (p) = 11 (74D), y/df = 11 (RI71FE
R 7IsAAd o 2 T ARoA mekgzisel 7 < 3), SRMR 01 (7<q &7]%F < .05), RMSEA 00 (R&7|1&
39| Ao| HEHNE HFET d, eRYFo] kel < 08), GFI 1.00 (Hg7]E > 90), NFI 100 (Bg71F > 90),
e AR A2t nggztsel Skt AE AR A2 AICE 18112 7HdRdge] AIC 2000%ch WA Ueht 7HgE
+ Fostloy, s RAFo] njARSE AN TSN AXGTL St JHIRPRY - 45100H29]. AR TSR
02 7k AR BARCE fololx] gyt 53] njgsts BN u|YRS (B = - .25, p<.001), IFSRRAFA
7

7 el RS WA Azl ol BrtolAl AZHE  BRRIEO) (= 36, p<.00D), mIgEITOIN BRI A

Table 2. Descriptive Statistics and Correlations between Study Variables (V=192)
r (o)
Variables M % SD Range Skewness Kurtosis NIC
NcLU NQoC NP
Skill Knowledge Attitude Total
NIC
Skill 2.60+0.54 1.00~400 -027 020 1
Knowledge 2.10+£0.83  1.00~4.00 026 -065 .58 (<.001) 1
Attitude 3.13+0.61 1.00~400 -040 031  .45(<.001) .26 (<.001) 1
Total 265+0.50 1.05~380 -034 039  .98(<.001) .63(<.001) .59 (<.001) 1
NeclU 477 +376 000~13.00 063 -055 -.25(<001) -.12(093) -.22(002) -.25(<.001) 1
NQoC 3.51+094 1.00~6.00 014 030  .39(<001) .29(<.001) .28(<.001) .39 (<.001) -.23(.001) 1
NP 335+0.54 1.27~493 -032 1.63  .58(<.001) .37(<.001) .37(<.001) .58(<.001) -.21(<.001) .52(<.001) 1

NcLU = Nursing care left undone; NIC = Nursing informatics competency; NP = Nursing productivity; NQoC = Nurse reported quality of care.

Table 3. Parameter Estimates for Path Models (V=192)
Model Dependent  Independent B SE B CR p-value SMC
variables varables
Research model NcLU NIC -1.89 .56 -.25 - 3.61 <.001 .06
NQoC NIC 0.67 .18 .36 5.29 <.001 A7
NcLU -0.06 .02 -.14 -2.05 .041
NP NIC 0.47 .07 44 7.27 <.001 44
NcLU -0.00 .01 -.02 -0.34 741
NQoC 0.20 .04 35 5.80 <.001
Alternative model NclLU NIC - 1.89 .53 -.25 - 3.61 <.001 .06
NQoC NIC 0.67 13 .36 5.29 <.001 A7
NcLU - 0.06 .02 -.14 -2.05 .041
NP NIC 0.48 .06 44 7.45 <.001 44
NQoC 0.20 .03 .35 519 <.001

B = Unstandardized coefficient; B = Standardized estimate; CR = Critical ratio; NcLU = Nursing care left undone; NIC = Nursing informatics
competency; NP = Nursing productivity; NQoC = Nurse reported quality of care; SE = Standard error; SMC = Squared multiple correlation.
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Table 4. Mediating Effects of Alternative Model W=192)
95% Cl
Model Path of mediation Estimate SE p-value

LL HL

Research model NIC— NcLU— NP .01 .02 818 -.03 .03

NIC— NQoC— NP 14 .04 .005 .08 24

NIC— NcLU— NQoC— NP 01 01 .040 .00 .03

Alternative model NIC— NQoC— NP 14 .04 .005 .08 24

NIC— NcLU— NQoC— NP .01 .01 .040 .00t .03

Cl = Confidence interval; HL = High limit; LL = Low limit; NcLU = Nursing care left undone; NIC = Nursing informatics competency; NP = Nursing

productivity; NQoC = Nurse reported quality of care.
'LL = .001.

(B =-.14, p = .041), TSR AZFAM TSI = 44,
p<.001), BRSO HojlA 7+ (B = .35, p<.00) .2
7He B2 BT folsiylon], £RRYPY A 44%= Yt
S} (Table 3, Figure 1B).

TR e RS Adoll G mixle &
AolA, ExI7r5 o] Aeo] wizjazte] A7]= 14 (95% CI
08~24)2 95% A= Ft7to]| ‘0& ZFIL YA °=‘°} i &t

© g Ao = Yyt 3 7 iéi-.% 3’*"*01]

QEFE VRl TACIA ngETtS T}
S mxlE wiNETE AEE JJr, anarlie 01
(95% CI 00~03)2 Ueht fofgt 2oz Uit & 1He%
nelgat 2ol BAGIA nigkaztaet BAtae] Be
ol% miANETE 2= Ao 2 ebgtH(Table 4).
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