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Analysis of Medication Errors of Nurses by
Patient Safety Accident Reports

Koo, Mi Jee

Team Leader, Quality & Patient Safety Team, Pusan National University Yangsan Hospital

Purpose: The purpose of this study was to identify and analyze the characteristics of nurses’ medication errors
during three years. Methods: Retrospective survey study design was used to analyze medication errors by nurses
among patient safety accidents. Data were collected for three years from January, 2017 to December, 2019.
Data were analyzed using frequency, percentage, x*-test, and logistic regression with SPSS 26.0 program.
Results: Of a total 677 medication errors, 40.6% were caused by nurses. Among the medication errors, near miss
(n=154, 56.0%), intravenous bolus injection (n=170, 61.8%), wrong dose (=102, 37.1%) and carelessness
for repetitive work (n=98, 35.6%) were the most common. Medication errors differed by department, and
nurses’ career, and patient safety accident type. The results of the logistic regression analysis showed that the
risk factors of adverse events were medication of fluids (OR=3.93, 95% Cl: 1.26~12.27), insulin subcutaneous
injection (OR=39.06, 95% Cl: 4.58~333.18), and occurrence of extravasation/infiltration (OR=7.26, 95% Cl:
1.85~28.53). Conclusion: The simplest and most effective way to prevent medication errors is to keep 5 right,
and a differentiated education program according to department and nurse career is needed rather than general
education programs. Hospital-level integrated interventions such as a medication barcode system or a team

nursing method are also necessary.
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Table 1. Characteristics of Medication Errors (N=275)
Characteristics Categories n (%) or M£SD Range
Classification by Near miss 154 (56.0)

patient safety Adverse event 121 (44.0)
Department Medical 111 (40.4)
Surgical 83 (30.2)
ICU/ER 31 (11.3)
Pediatric 43 (15.6)
OR/RR 7 (2.5)
Drug Oral/external medicine 52 (18.9)
Intravenous bolus Injection 170 (61.8)
Fluid infusion 33 (12.0)
Insulin subcutaneous injection 20 (7.3)
Type of Computerized 263 (95.6)
prescription Verbal 12 (4.4)
Situation of Regular 204 (74.2)
prescription Urgent 71 (25.8)
Type Wrong patient 41 (14.9)
Wrong drug 31 (11.3)
Wrong dose 102 (37.1)
Wrong time/frequency 51 (18.5)
Omission 34 (124)
Extravasation/infiltration 16 (5.8)
Cause Overwork, fatigue 19 (6.9)
Inadequate confirmation of doctor's prescription and misinterpretation 16 (5.8)
Non-compliance with patient double check 18 (6.5)
Lack of drug knowledge and training 46 (16.7)
Carelessness for repetitive work 98 (35.6)
Two or more tasks at the same time 30 (10.9)
Communication problems (handover, verbal order, etc) 48 (17.6)
Nurse career 1.94+2.35 0.1~11
(yr) <1 106 (38.5)
1~<3 100 (36.4)
>3 69 (25.1)

ICU=intensive care unit; ER=emergency room; OR=operating room; RR=recovery room.
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Table 2. Characteristics of Medication Errors by Department (N=275)
Medical ~ Surgical ICU/ER Pediatric OR/RR
Characteristics ~ Categories (n=111) (n=83) (n=31) (n=43) (n=7) X (p)
n (%) n (%) n (%) n (%) n (%)
Drug Oral/external medicine 29(261) 11(13.3) 6(194) 5(11.6) 1(143) 37.20
Intravenous bolus injection 62 (55.9) 56 (67.5) 21(67.7) 25 (58.1)  6(85.7) (<.001)
Fluid infusion 15(13.5) 4(4.8) 132) 13(30.2) 0(0.0)
Insulin subcutaneous injection 5(45) 12145 3(9.7) 0(0.0) 0(0.0)
Type of Computerized 109 (98.2) 81(97.6) 27(87.1) 42(97.7) 4(571) 33.20
prescription ~ Verbal 2(1.8) 2(24) 4(129) 1(23) 3(429) (<.001)
Situation of Regular 83(74.8) 64(77.1) 18(58.1) 35(814) 4(571) 6.83
prescription  Urgent 28(25.2) 19(229) 13(41.9) 8(18.6) 3(429) (145
Type Wrong patient 25(225) 12(14.5) 0(0.0) 4(9.3) 0 (0.0) 52.94
Wrong drug 13(11.7) 13(157) 1(3.2) O (0.0) 4(57.1) (<.001)
Wrong dose 37(333) 26(31.3) 14(452) 22(51.2) 3(429)
Wrong time/frequency 21 (189) 19(22.9) 7(22.6) 4 9.3) 0(0.0)
Omission 9(8.1) 9(10.8) 5(161) 11(25.6) 0(0.0)
Extravasation/infiltration 6(5.4) 4 (4.8) 4(129) 247 0 (0.0
Cause Overwork, fatigue 8(7.2) 4 (4.8) 13.2) 5(11.6) 1(14.3) 14.37
Inadequate confirmation of doctor's 6 (5.4) 6(7.2) 2 (6.5) 1(2.3) 1(143) (.938)
prescription and misinterpretation 8(7.2) 5(6.0) 1(3.2) 4(9.3) 0(0.0)
Non-compliance with patient double check
Lack of drug knowledge and training 18(16.2) 15(18.1) 4(129) 9(20.9) 0(0.0)
Carelessness for repetitive work 41 (36.9) 27(32.5) 14(452) 14(326) 2(28.6)
Two or more tasks at the same time 14 (12.6)  8(9.6) 2(6.5) 5 (11.6) 1(14.3)
Communication problems (handover, verbal 16 (14.4) 18(21.7) 7(22.6) 5(11.6) 2(28.6)
order, etc)
Nurse career <1 35(315) 33(39.8) 13(41.9) 24(55.8) 1(143) 33.31
(yr) 1~<3 39(35.1) 37(446) 15(484) 9(209) 0(0.0) (<.001)
>3 37(333) 13(157) 3(97) 10(233) 6(857)
ICU=intensive care unit; ER=emergency room; OR=operating room; RR=recovery room.
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Table 3. Characteristics of Medication Errors by Nurse's Career (N=275)
<1 1~<3 >3
Characteristics ~ Categories (n=106) (n=100) (n=69) X2 ()
n (%) n (%) n (%)
Drug Oral/external medicine 10 (9.4) 19 (19.0) 23 (33.3) 19.04

Intravenous bolus injection 76 (71.7) 64 (64.0) 30 (43.5) (.004)

Fluid infusion 12(11.3) 11(11.0) 10 (14.5)

Insulin subcutaneous injection 8(7.5) 6 (6.0) 6(8.7)

Type of Computerized 104 (98.1) 96 (96.0) 63 (91.3) 4.69
prescription Verbal 2(1.9) 4 (4.0) 6(8.7) (.096)
Situation of Regular 81(76.4) 70 (70.0) 53 (76.8) 1.44
prescription Urgent 25(23.6) 30(30.0) 16 (23.2) (:487)
Type Wrong patient 14 (13.2) 16 (16.0) 11 (15.9) 9.36

Wrong drug 8 (7.5) 13 (13.0) 10 (14.5) (-498)

Wrong dose 40 (37.7) 36 (36.0) 26 (37.7)

Wrong time/ frequency 18 (17.0) 19 (19.0) 14 (20.3)

Omission 20 (18.9) 9(9.0) 5(7.2)

Extravasation/infiltration 6 (5.7) 7 (7.0) 3 (4.3)

Cause Overwork, fatigue 8(7.5) 4 (4.0 7 (10.1) 26.78

Inadequate confirmation of doctor's prescription and 3(2.8) 9 (9.0) 4 (5.8) (.008)

misinterpretation

Non-compliance with patient double check 7 (6.6) 9(9.0) 2(29)

Lack of drug knowledge and training 29 (27.4)  15(15.0) 2(2.9)

Carelessness for repetitive work 33 (31.1) 34 (34.0) 31 (44.9)

Two or more tasks at the same time 10 (9.4) 11 (11.0) 9 (13.0)

Communication problems (handover, verbal order, etc) 16 (15.1) 18 (18.0) 14 (20.3)
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Table 4. Characteristics of Medication Errors by the Type of Patient Safety Accident (N=275)
Near miss Adverse event
Characteristics ~ Categories (n=154) (n=121) X (p)
n (%) n (%)
Department Medical 62 (40.3) 49 (40.5) 7.70
Surgical 51 (33.1) 32 (26.4) (-103)
ICU/ER 12 (7.8) 19 (15.7)
Pediatric 27 (17.5) 16 (13.2)
OR/RR 2(1.3) 5(4.1)
Drug Oral/external medicine 33 (21.4) 19 (15.7) 42.53
Intravenous bolus injection 112 (72.7) 58 (47.9) (<.001)
Fluid infusion 8(5.2) 25 (20.7)
Insulin subcutaneous injection 1(0.6) 19 (15.7)
Type of Computerized 149 (96.8) 114 (94.2) 1.05
prescription Verbal 5(3.2) 7(5.8) (.306)
Situation of Regular 119 (77.3) 85 (70.2) 1.75
prescription Urgent 35 (22.7) 36 (29.8) (.186)
Type Wrong patient 8 (18.2) 13 (10.7) 27.80
Wrong drug 6 (10.4) 15 (12.4) (<.001)
Wrong dose 42 (27.3) 60 (49.6)
Wrong time/ frequency 6 (23.4) 15 (12.4)
Omission 7 (17.5) 7(5.8)
Extravasation/infiltration 5(3.2) 11 (9.1)
Cause Overwork, fatigue 12 (7.8) 7 (5.8) 2.52
Inadequate confirmation of doctor's prescription, 10 (6.5) 6 (5.0) (.866)
misinterpretation
Non-compliance with patient double check 11 (7.1) 7 (5.8)
Lack of drug knowledge and training 23 (14.9) 23 (19.0)
Carelessness for repetitive work 4 (35.1) 44 (36.4)
Two or more tasks at the same time 9 (12.3) 11 (4.0)
Communication problems (handover, verbal order, etc) 5 (16.2) 23 (19.0)
Nurse career (yr) <1 60 (39.0) 6 (38.0) 4.07
1~<3 2 (40.3) 38 (31.4) (.131)
>3 2 (20.7) 7 (30.6)
ICU=intensive care unit; ER=emergency room; OR=operating room; RR=recovery room.
Table 5. Risk Factors of Adverse Events
95% CI
Variables Reference B SE p OR
Lower Upper
Drug
Intravenous bolus injection Oral/external medicine -0.05 0.37 884 0.95 0.46 1.95
Fluid infusion Oral/external medicine 1.37 0.58 .019 3.93 1.26 12.27
Insulin subcutaneous injection ~ Oral/external medicine 3.67 1.09 .001 39.06 4.58 333.18
Type
Wrong drug Wrong patient 0.52 0.57 361 1.69 0.55 5.20
Wrong dose Wrong patient 0.91 0.50 .068 2.47 0.93 6.55
Wrong time/ frequency Wrong patient -0.12 0.53 823 0.89 0.31 2.51
Omission Wrong patient -0.46 0.64 473 0.63 0.18 221
Extravasation/infiltration Wrong patient 1.98 0.70 .005 7.26 1.85 28.53

R2=O.31, Hosmer & Lemeshow test x2=6.53, p=.588

SE=standard error; OR=0dds ratio; CI=confidence interval.
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