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Purpose: The usability, user satisfaction, and impact of electronic nursing record (ENR) systems were investigated. Methods: This
mixed-method research was performed as a time-motion (TM) study and a survey which were carried out at six hospitals between
August and November 2013. The TM study involved 108 nurses from medical, surgical, and intensive care units at each hospital, plus
an additional 48 nurses who served as nonparticipating observers. In the survey, 1879 volunteer nurses completed the Impact of
ENR Systems Scale, the System Usability Scale, and a global satisfaction scale. Qualitative and quantitative analyses were performed.
Results: The mean scores for the ENR impact, system usability, and satisfaction were 4.28 (out of 6), 58.62 (out of 100), and 74.31
(out of 100), respectively, and they differed significantly between hospitals (F=43.43, p <.001, F=53.08 and p<.001, and F=29.13
and p <.001, respectively). A workflow fragmentation assessment revealed different patterns of ENR system use among the included
hospitals. Three user characteristics—educational background, practice period, and experience of using paper records—significantly
affected the system usability and satisfaction scores. Conclusion: The system quality varied widely among the ENR systems. The
generally low-to-moderate levels of system usability and user satisfaction suggest many opportunities for improvement.
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Figure 1. Research framework of clinical impact and usability of
electronic nursing record systems.
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Table 1. Characteristics of Nurses Participated in the Self-reporting Questionnaire
Hospital
Total 2
" A (n=309) B (n=302) C(n=329) D (n=300) E (n=299) F(n=340) Forx
Characteristics o)
M (95% Cl) M (95% Cl) M (95% Cl) M (95% ClI) M (95% Cl) M (95% Cl) M (95% Cl)
orn (%) orn (%) orn (%) orn (%) orn (%) orn (%) orn (%)
Age (yr) 2824 27.82° 2757° 27.36° 28.21° 2953 29.01° 933

(28.02~28.48) (28.31~27.33) (28.12~27.03) (27.84~26.89) (28.75~27.67) (30.11~28.94) (29.65~28.38) (<.001)

Educational background

Diploma 661 (35.2) 140 (45.3) 100 (33.1)

Bachelor 1079 (57.4) 155 (50.2) 174 (57.6)

Higher than a bachelor 139 (7.4) 14 (4.5) 28(9.3)
Practice period in the unit 47 .67 52.71° 50.76°

(month)

Practice period in the
hospital (month)

68.14 63.18° 60.55°

Experience with paper 911 (48.5) 109 (35.3) 170 (56.3)
records
Period of ENR use (month) 43.85 51.75° 30.54°

(42.43~45.27) (47.33~56.16) (28.42~32.66) (45.68~52.84) (45.18~52.80) (44.51~50.71) (32.17~37.54)

(45.80~49.54) (57.10~48.32) (55.48~46.05) (48.84~4132) (35.49~29.62) (67.02~55.56) (49.18~39.31) (<.001)

(65.42~70.85) (57.04~69.32) (54.25~66.84) (55.90~66.70) (54.66~67.94) (80.03~94.51) (67.15~82.09) (<.001)

161 (48.9) 44.(14.7) 113 (37.8) 103 (30.3) 144.32
155 (47.1) 247 (82.3) 150 (50.2) 198 (58.2) (<.001)
13 (4.0) 9(3.0) 36 (12.0) 39(11.5)
45.08° 32.55° 61.29° 44 24° 17.24
61.20° 61.30° 87.27° 74.62° 10.24
117 (35.6) 114 (38.0) 190 (63.6) 211(62.1)  116.39
(<.001)
49.26° 48.99° 47.61° 34.85° 26.39
(.001)

25 <Group contrast by Tukey test; Cl=Confidence interval; ENR=Electronic nursing records.
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Figure 2. Comparisons the scores of impact of the system, system usability, and overall satisfaction.

Table 2. Multiple Regression of Respondent’s-characteristics-adjusted Impact of ENRs, Usability Score of ENR, and Overall Satisfaction on ENR

Characterist Impact of ENRs Usability score Overall satisfaction
aracteristics
Estimate (SE) T (o) Estimate (SE) T () Estimate (SE) T ()
Age (yr) <-0.01(-0.01) -0.52 (.604) -0.02(0.14) -0.13(.897) -0.30(0.16) -1.95(.051)
Educational background
Diploma Reference Reference Reference
Bachelor -0.04 (0.03) -0.13 (.187) 1.72 (0.60) 2.88 (.004) 1.28 (0.64) 1.99 (.046)
Higher than a bachelor -0.03 (0.05) -0.51(.612) 0.44 (1.23) 0.36 (.723) 0.65 (1.32) 0.49 (.622)
Practice period in the unit <0.001 (<0.001) 1.41 (.158) <0.01(0.01) 0.13(.900) 0.01 (0.01) 1.20 (.231)
(month)
Practice period in the hospital <0.001 (<0.001) -0.56(.578) 0.02 (0.01) 1.34(.181) 0.03 (0.01) 2.26 (.024)
(month)
Experience with paper records -0.09(0.03) -3.10(.002) -2.58(0.68) -3.82(<.001) -152(0.73) -2.09(.037)
Period of ENR use (yr) <0.001 (<0.001) 0.60 (.549) 0.007 (0.01) 0.53 (.598) 0.02 (0.01) 1.45 (.146)
Hospital A 0.32 (0.04) 7.61(<.001) 4.37(0.97) 452 (<.001) 01 (1.04) 6.75 (<.001)
B 0.52 (0.04) 12.26 (<.001) 8.10(0.96) 8.43 (<.001) 10 51(1.03) 10.16(<.001)
C 0.35(0.04) 8.27 (<.001) 8.06 (0.95) 8.47 (<.001) 9.26 (1.02) 9.04 (<.001)
D 0.43 (0.04) 9.72 (<.001) 10.37 (1.00)  10.34 (<.001) 10.23 (1.08) 9.46 (<.001)
E Reference Reference Reference
F 0.18(0.04) 4.36 (<.001) 6.18(0.93) 6.61(<.001) 6.46 (1.01) 6.42 (<.001)
ENR=Electronic nursing record.
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