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Nurses’ Knowledge, Compliance and Exposure Experiences with
Cytotoxic Drugs in a University Hospital
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Purpose: The aim of this study was to investigate nurses’ knowledge and compliance to guidelines for safe han-
dling of cytotoxic drugs and their exposure experiences. Methods: The data were collected from April to September
2013 by using questionnaires. The study participants were 177 nurses from a university hospital. The research
tools were revised based on the Occupational Safety and Health Administration guidelines. Data were analyzed
by using descriptive statistics, t test, analysis of variance, and x” test. Results: A significant difference in the nurses’
compliance was observed in relation to their exposure experience with cytotoxic drugs (t=-3.41, p<.001).
Furthermore, exposure experience with cytotoxic drugs was significantly higher in the nurses who had less than
2 years of career (F=2.87, p=.038) and worked at the oncology unit (x2=40.0, p<.001). Conclusion: The findings
of this study suggest the need to educate nurses about safe handling of cytotoxic drugs and the associated risk.
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Table 1. General Characteristics of the Participants (N=177)

L . n (%) or
Characteristics Categories M=SD
Gender Female 177 (100.0)
Age (year) 26.23+2 .50

21~25 78 (44.1)
26~30 85 (48.0)
31~35 12(6.8)
36~40 2(1.1)
Work unit Oncology unit 28 (15.8)
Non-oncology unit 149 (84.2)
Total clinical career 2.04%+1.32
(year) <2 77 (43.5)
2<4 79 (44.6)
>4 21(11.9)
Educational level Diploma 117 (66.1)
Bachelor 60 (33.9)
Marital status Single 167 (94.4)
Married 10 (5.6)
Learning experience No 25(14.1)
about cytotoxic drugs ~ Yes 152 (85.9)
Handling frequency of <1 day/week 82 (46.3)
cytotoxic drugs 2 or 3 days/week 32(18.1)
>4 days/week 63 (35.6)
Exposure experience No 130 (73.4)
with cytotoxic drugs Yes 47 (26.6)
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Table 2. Percentage of Correct Answers to Each Question Pertaining to Knowledge about Safe Handling of Cytotoxic Drugs (N=177)

Correct Incorrect
Items
n (%) n (%)
1. Wear two pairs of poly gloves when administering cytotoxic drugs. 86 (48.6) 91 (51.4)
2. Put the used materials and syringes in a hazardous drug-disposable bag (black bag) and discard the 173 (97.7) 4(2.3)
designated waste containers.
3. If the cytotoxic drugs have splashed into the eyes, flood the eye with normal saline for at least 5 171 (96.0) 6(3.4)
minutes and receive appropriate emergency treatment. (Use the eye washer station)
4. Prime the IV set with normal saline or D/W, and then connect it to the cytotoxic drug bag or bottle, 133 (75.1) 44 (24.9)
5. Wear ploy gloves when administering and removing cytotoxic drugs. 127 (71.8) 50 (28.2)
6. Wear top gloves (powder-free) when administering and removing cytotoxic drugs, 141 (79.7) 36 (20.3)
7. Wear latex gloves (surgical gloves) when administering and removing cytotoxic drugs. 108 (61.0) 69 (39.0)
8. Check frequently the vein patency (backflow, redness, and swelling) during administration of 175 (98.9) 2(1.1)
cytotoxic drugs.
9. When a cytotoxic drug spill occurs, for liquids, immediately wipe off with gauze in the spill kit; and 163 (92.1) 14 (7.9)
for powders, wipe with wet gauze to prevent splashing into the air,
10. When cytotoxic drugs are splashed on the skin, wipe several times with alcohol cotton. 145 (81.9) 42(18.1)
11. If the cytotoxic drug contained in a bottle does not drop well, it is fine to use a needle smaller than 126 (71.2) 51(28.8)
23G as air vent,
12, Bleeding in and discharge of a patient within 48 hours after chemotherapy is regarded as potentially 129 (72.9) 48(27.1)

hazardous,

Mean correct answer rate (%)

78.96

IV=Intravenous injection; D/W=Dextrose in water.
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Table 3. Levels of Compliance to Safe Handling of Cytotoxic Drugs according to Each Question (N=177)
Items M=SD
1. Wear gloves when administering cytotoxic drugs. 4.68%0.73
2. Wear gloves when removing cytotoxic drugs. 4.50%0.91
3. Wear mask when administering cytotoxic drugs. 3.03£1.45
4. Wear mask when removing cytotoxic drugs. 2.84+1.51
5. Put the alcohol cotton, gloves, syringes, and mask used in administering cytotoxic drugs in a hazardous 4.75%+0.77
drug-disposable bag (black bag) and discard in designated waste containers,
6. Put the alcohol cotton, gloves, syringes, and mask used in removing cytotoxic drugs in a hazardous 4.69%0.82
drug-disposable bag (black bag) and discard in designated waste containers.
7. When cytotoxic drugs are delivered to the ward, open the envelope and make sure that the contents indicated 4.71+0.75
in the outside label are the same as the contents indicated in the inside label.
8. Check the plastic bag containing cytotoxic drugs for possible leakage before administration. 4.59%0.80
9. When storing and transporting cytotoxic drugs, use only the transport plastic container designated for cytotoxic 4.09%t1.27
drugs.
10. Administration of cytotoxic drugs by an intern. 4.77%0.59
11. Tape the connection site to prevent disconnection. 4.86+0.46
12. Check the 3-way direction of the connection site. 4.94%0.32
13. Prime the IV set with normal saline, and then connect to the cytotoxic drug bag. 4,74%0.70
14. Do not insert the needle into the bottle containing cytotoxic drugs except the IV set. 4.81£0.62
15. Check the IV set and connection site for possible leakage. 4.86+0.41
16. After injection flush or drip normal saline through the TV set and remove the IV set. 4.60%0.78
17. Wash hands after administering cytotoxic drug medication. 4,79%0.52
18. Prepare the spill kit where cytotoxic drugs are in use and use it when needed. 4.48%0.91
19. Report any events or accident sequence to the head nurse. 4.86+0.48
20. Do not eat food in cytotoxic drug handling areas. 4.66+0.84
M=SD (range) 85.55+7.55

(20~100/55~95)
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Table 4. Nurses’ Knowledge and Compliance to Guidelines for Safe Handling of Cytotoxic Drugs according to General

Characteristics (N=177)
Knowledge Compliance
Characteristics Categories torF (p) torF (p)
+ +
MESD Scheffé MESD Scheffé
Age (year) 21~25 9.14+1,72 1.75 85.64%7.51 0.26
26~30 9.69£1.60 (.159) 85.42+7.78 (.852)
31~35 9.83£1.99 86.50%7.10
36~40 10.00+1.41 81.50%2.12
Work unit Oncology unit 9.46%+1.70 0.00 82.68%7.21 -2.22
Non-oncology unit 9.46+1.69 (.997) 86.09£7.51 (.028)
Total clinical career <2* 9.06+1.66 3.94 85.64£7.33 0.48
(year) 2~<4 9.75£1.70 (.021) 85.10+7.76 (.620)
>4° 9.86%1.53 a<b,c 86.90+7.73
Educational level Diploma 9.56%+1.75 1.11 85.60+8.31 0.14
Bachelor 9.27£1.56 (.270) 85.451+5.86 (.891)
Marital status Single 9.427£1.69 -1.42 85.41%7.61 -0.97
Married 10.20+1.69 (.157) 87.80%6.34 (.333)
Learning experience Yes 9.65%+1.58 3.92 85.0817.33 0.56
about cytotoxic drugs No 8.281+1.88 (<.001) 84.761+8.91 (.575)
Handling frequency of <1 day/week® 9.24+1.69 1.49 87.16%7.18 9.49
cytotoxic drugs 2 or 3 days/week” 9.50%1.92 (.229) 87.66+5.38 (<.001)
>4 days/week® 9.73+1.56 82.38+8.01 a,b>c
Exposure experience of Yes 9.65£1.75 928 82.43£6.66 -3.41
cytotoxic drugs No 9.39%+1.67 (.355) 86.681+7.56 (.001)
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Table 5. Exposure Experiences with Cytotoxic Drugs according to General Characteristics (N=17T7)
Exposure experiences
Characteristics Categories Yes (n=47) No (n=130) X (p)
n (%) n (%)
Age (year) 21~25 23(29.5) 55 (70.5) 1.7
26~30 21(24.7) 64 (75.3) (.646)
31~35 2(16.7) 10 (83.3)
36~40 1(50.0) 1(50.0)
Work unit Oncology unit 21(75.0) 7(25.0) 40.0
Non-oncology unit 26 (17.4) 123 (82.6) (<.001)
Total clinical career (year) <2 21(27.3) 56 (72.7) 0.70
2~<4 22(27.8) 57(72.2) (.700)
>4 4(19.0) 17 (81.0)
Educational level Diploma 28(23.9) 89 (76.1) 1.22
Bachelor 19(31.7) 41(68.3) (.270)
Marital status Single 46 (27.5) 121(72.5) 1.49
Married 1(10.0) 9(90.0) (.222)
Learning experience about Yes 42 (27.6) 110 (72.4) 0.64
cytotoxic drugs No 5(20.0) 20 (80.0) (.423)
Handling frequency of <1 day/week" 8(9.8) 74(90.2) 28.5
cytotoxic drugs 2 or 3 days/week” 8(25.0) 24(75.0) (<.001)
>4 days/week" 31(49.2) 32(50.8)
Type of exposureT Skin 43 (91.5)
Inhalation 13(27.7)
Eye 2(4.3)
Needle injury 3(6.4)
Others 2(4.3)
Situation of exposureJr When removing the drug 44(93.0)
When replacing the IV catheter 22 (46.8)
When connecting the drug 19 (40.4)
When inserting the IV set into the bottle 6(12.8)
When wiping spilled drugs 3(6.4)
When mixing the drugs 1(2.1)
Others 1(2.1)

TMultiplc responses (exposure experienced person).
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