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Figure 1. Theory of Planned Behavior (Ajzen, 1991)
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Figure 2. Conceptual framework of this study
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3 A= <Table 1>3 Zt},

odate] AdEe oA 192%(93.7%), FA 13W(6.3%)°] wEE KA, Hi
A2 30.8616.124°18] 3041 wmIwke] 109¥(53.2%) o b EFe HES

AA At g Abe] wEeEES SARSES] olet  174%(84.9%), AAFSHe] o)

314 (15.1%) 2.2 YEaL, v)Zo] 1509 (73.2%), 71&0] 55%(26.8%)°] 1t}

Table 1. General characteristics of the participants

(N=205)

Characteristics Categories n % Mean+SD
Gender Male 13 6.3

Female 192 93.7
Age <30 109 53.2 30.86+6.12

30-39 72 35.1

>40 24 11.7
Education <Bachelor 174 84.9

>Master 31 15.1
Marital status Single 150 73.2

Married 55 26.8
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ohAddElEs ST $HI AT 198%(96.6%)01% e, AN dEHow
wp= Zgo] 147TH(7L7%e R 7Y Be HE&S Ak 50%(24.4%)9]
A7 A A Aol w=E® FEe] Advkar SHEEaL, 959 (46.3%)¢ i EA}
A AAl b WSS e Aol e AoE uyeEth bduE] 99
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Table 2. Job—related characteristics of the participants

(N=205)

Characteristics Categories n % Mean+SD
Department ICU 98 47.8

Ward 91 44 .4

Emergency room 16 7.8
Nursing experience <b 80 39.0 7.69+£5.93
(years) 6-10 77 37.6

>11 48 23.4
Clinical position Staff nurse 158 77.1

Charge nurse 47 22.9
Frequency of Not handled 4 1.9
immunosuppressants 1-2 times/month 92 44.9
handling 1-2 times/week 44 21.5

3-4 times/week 41 20.0

Daily 24 11.7
Safety compliance Yes 198 96.6

No 7 3.4
Types of protective  Wear mask 147 71.7
measures” Administer drug in 114 55.6

original form (Do not

crush or dissolve)

Wear regular gloves 94 45.9

Wear chemotherapy 89 43.4

gloves

Wear gown 59 28.8

Attach high-risk label 16 7.8

and store

Wear face protection 12 5.9

ICU = Intensive care unit
“Multiple responses
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Table 2. Job-related characteristics of the participants (continued)

(N=205)

Characteristics Categories n % Mean+SD
Drug exposure Yes 50 24.4
experience No 155 75.6
Immunosuppressants Yes 95 46.3
safety management No 110 53.7
education
experience
Disturbing factors Busy with work 50 35.2
(n=142) No proper guidelines 42 29.6

Lack of knowledge 32 22.5

No proper protective 10 7.1

equipment

Too inconvenient 4 2.8

No perceived need 3 2.1

Not done by peers 1 0.7
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Table 3. Knowledge of immunosuppressant safety management

(N=205)
Item
Items Answer mean
scores
Adhering to safety management when handling
i . . True 99.0
immunosuppressants will reduce the risk of drug exposure.
The injecti i i for i r t
e injection connection sites for immunosuppressants True 931

must be regularly inspected for leakage.

There is a risk of exposure to the drug when connecting an
intravenous set to an immunosuppressant during the True 98.1
medication preparation process.

Protective equipment used during immunosuppressant

administration must be discarded and should not be reused. True 96.1

Immunosuppressants are considered hazardous drugs, and
they can pose health risks to healthcare workers handling
these medications.

True 95.6
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Table 3. Knowledge of immunosuppressant safety management (continued)

(N=205)
Item
Items Answer mean
scores
During the preparation and administration of
immunosuppressants, the surrounding environment (e.g. True 949

infusion pumps, carts, bedside tables) may become
contaminated.

There is a risk of exposure to immunosuppressants when
other medications are administered through the port of an True 94.2
intravenous set containing immunosuppressants.

When opening oral immunosuppressants, care must be

) . . True 92.7
taken to prevent direct contact with the skin.
Storing or consuming food and beverages is allowed in
. . False 92.2
areas where immunosuppressants are prepared.
In the event of skin exposure to an immunosuppressant,
; ) : . . . True 91.7
immediate washing with soap and water is required.
Oral immunosuppressants may be split or crushed if
. o False 90.7
necessary for administration.
The surface of immunosuppressant containers is free from
) . . . False 79.5
residues, so gloves are not required when handling them.
When handling i ressants, chemotherapy-—
en han Ing IMmunosuppres Py True 64.9
specific gloves must be worn.
Gloves should be worn when handling the bodily fluids of
. . . True 56.6
patients who have received immunosuppressant therapy.
Th kagi fi osuppressants must have a
e packaging of immunosupp True 473

handling precaution label.

If bedding or clothing becomes contaminated with bodily

fluids from patients who have received immunosuppress-— True 35.1
ants, the contaminated laundry should be placed in a sealed

bag for disposal.

Total average score 82.9+14.17

"Reverse item
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Table 4. Attitude toward immunosuppressant safety management
(N=205)

Items

Implementing safe management practices when handling and administering
immunosuppressants is ..

Score 1 MeantSD Score 7

Harmful 6.40£1.03 Beneficial

Causing problems 6.19+1.08 Safe

Optional 5.84+1.60 Essential

Unwise 5.83+1.27 Wise

Not practically feasible 5.65+1.39 Practically feasible
Inconvenient 3.99+£1.61 Convenient

Total average score 5.65+0.89
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Table 5. Subjective norm related to immunosuppressant safety management

(N=205)
Items Mean+SD
I try to follow the opinions of those who are important to me. 6.17+0.96

The people who are important to me think that I should adhere
to safety management practices when administering 6.11+1.15
immunosuppressants in the hospital.

Total average score 6.14+0.97
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Table 6. Perceived behavioral control related to immunosuppressant safety
management

(N=205)
Items Mean+SD
[ am willing to wear personal protective equipment for safety, 4.9140.66

even if it is inconvenient to put on and take off.
I believe that immunosuppressant safety management is within
my control, and the implementation of safety management is 4.03+0.85

entirely dependent on my will.

I would perform safety management even if unexpected

) : . . .. . 3.74+0.79
situations arise while administering immunosuppressants.
I find it difficult to perform safety management when 3 690,85
administering immunosuppressants.” T
[ am confident in performing safety management when 3 6940.70
administering immunosuppressants. T
Total average score 3.87+0.52

"Reverse item
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Table 7. Intention to perform immunosuppressant safety management

(N=205)

Items Mean+SD
I will create an environment where immunosuppressants can be 4164061
safely managed.
I will perform safety management in all situations where [

- 4.13+0.66
handle immunosuppressants.
I will perform safety management when administering 41140 63

immunosuppressants, even when I am busy.

I will perform safety management when handling
immunosuppressants, even in the event of an emergency in the  3.72+0.86
department.

Total average score 4.03+0.59
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Table 8. Differences in knowledge, attitude, subjective norm, perceived behavioral control, and intention based on general characteristics

(N=205)
.. Knowledge Attitude Subjective norm Perceived behavioral Intention
Characteristics n control
MeantSD or Median(Q1-Q3)  t/F/z/x? (p)

Gender
Male 13 87.50 -1.259 6.00 -1.463 6.50 -1.424 4.00 -0.532 3.75 -0.968

(78.13-96.88) (.208) (5.35-6.65) (.143) (6.00-7.00) (.154) (3.65-4.35) (.595) (3.25-4.25) (.333)
Female 192 81.25 5.83 6.00 4.00 4.00

(71.88-90.63) (5.33-6.33) (5.50-6.50) (3.70-4.30) (3.50-4.50)
Age
<30 109 81.25 1.231 6.00 1.217 6.50 1.173 3.80 0.750 4.00 1.015

(71.88-90.63) (.540) (5.50-6.50) (.544) (6.00-7.00) (.556) (3.50-4.10) (.687) (3.50-4.50) (.602)
30-39 72 87.50 5.67 6.00 4.00 4.00

(78.13-96.88) (5.27-6.07) (5.50-6.50) (3.63-4.38) (3.50-4.50)
=40 24 87.50 5.67 6.00 4.00 4.00

(76.56-98.44) (5.17-6.17) (5.50-6.50) (3.63-4.38) (3.50-4.50)
Education
<Bachelor 174 82.22414.26 -1.551 5.64+0.91 -0.230 6.12+1.01 -0.741 3.88+£0.50 0.375 4.02+0.58 -0.548
>Master 31 86.49+13.32 (.122) 5.68+0.81 (.818) 6.26+0.68 (.459) 3.84+0.65 (.708) 4.08+0.67 (.584)
Marital status
Single 150 82.79+13.68 -0.123 5.69+0.84 1.036 6.20+£0.93 1.491 3.86+0.50 -0.446 4.04+0.56 0.658
Married 55 83.07+£15.58 (.902) 5.54+1.02 (.301) 5.97+1.06 (.137) 3.90+0.59 (.656) 3.98+0.68 (.,611)
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Table 9. Differences in knowledge, attitude, subjective norm, perceived behavioral control, and intention based on job-related characteristics

(N=205)
.. Knowledge Attitude Subjective norm Perceived behavioral Intention
Characteristics n control
MeantSD or Median(Q1-Q3) t/F/z/x? (p)

Department
Icu? 98 87.50 6.422 6.00 7.914 6.50 5.366 4.00 3.455 4.00 3.751

(78.13-96.88) (.040) (5.65-6.35) (.019) (6.00-7.00) (.068) (3.70-4.30) (.178) (3.50-4.50) (.153)
Ward® 91 81.25 a>b 5.67 a>b 6.00 4.00 4.00

(68.75-93.75) (5.02-6.32) (5.25-6.75) (3.60-4.40) (3.50-4.50)
Emergency room* 16 81.25 5.42 6.00 3.80 4.00

(65.63-96.88) (4.82-6.02) (5.56-6.44) (3.53-4.08) (4.00-4.00)
Nursing experience
(years)
<5 80 82.19+13.96 0.915 5.73+0.85 0.746 6.16+1.12 1.370 3.85+0.50 0.382 4.02+0.59 0.114
6-10 77 82.06+13.50 (.402) 5.63+0.90 (.476) 6.24+0.68 (.257) 3.85+0.51 (.683) 4.01+0.60 (.892)
>11 48 85.29+15.55 5.54+0.94 5.95+1.09 3.93+0.59 4.06+0.61
Clinical position
Staff nurse 158  81.92+14.96 -1.756 5.67+0.87 0.713 6.13+1.03 -0.336 3.85+0.53 -0.842 4.01+£0.60 -0.557
Charge nurse 47 86.04+10.68 (.081) 5.57+0.95 (.476) 6.18+0.75 (.737) 3.93+0.51 (.401) 4.07+0.57 (.678)

ICU = Intensive care unit
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Table 9. Differences in knowledge, attitude, subjective norm, perceived behavioral control, and intention based on job-related characteristics

(continued)
(N=205)
.. Knowledge Attitude Subjective norm Perceived behavioral Intention
Characteristics n control
MeantSD or Median(Q1-Q3) t/F/z/x? (p)

Frequency of
immunosuppressants
handling
Not handled 4 96.88 6.052 5.75 4.860 5.75 3.624 3.90 5.360 4.00 7.957

(75.00-100.00) (.195) (3.50-7.00) (.302) (4.12-7.00) (.459) (3.35-4.45) (.252) (3.50-4.50) (.093)
1-2 times/month 92 87.50 5.83 6.00 3.80 4.00

(78.13-96.88) (6.30-7.00) (5.50-6.50) (3.50-4.10) (3.50-4.50)
1-2 times/week 44 87.50 5.67 6.00 3.80 4.00

(78.91-96.09) (4.97-6.37) (5.75-6.25) (3.30-4.30) (3.50-4.50)
3-4 times/week 41 81.25 5.83 6.50 4.00 4.00

(71.88-90.63) (5.43-6.23) (6.00-7.00) (3.10-4.90) (3.50-4.50)
Daily 24 78.13 5.58 6.00 4.00 3.75

(68.76-87.50) (4.78-6.38) (5.56-6.44) (3.60-4.40) (3.25-4.25)
Drug exposure
experience
Yes 50 83.38+11.68 0.291 5.64+0.68 -0.080 6.21+£0.99 0.594 3.72+£0.56 -2.312 3.90+£0.62 -1.820
No 155  82.70+14.92 (771) 5.65+0.95 (.936) 6.12+0.97 (.5653) 3.92+0.50 (.022) 4.07+0.58 (.070)
Immunosuppressants
safety management
education experience
Yes 95 86.38+11.96 3.384 5.85+0.76 3.051 6.25+1.03 1.565 3.90+0.51 0.704 4.11+0.58 1.952
No 110  79.83+15.25 (<.001)  5.48+0.96 (.003) 6.04+0.91 (.119) 3.85+0.54 (.482) 3.95+0.59 (.052)
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Table 10. Correlation between knowledge,
behavioral control and intention

attitude, subjective norm, perceived

(N=205)
Subjecti Perceived
. Knowledge Attitude nz)lrr]rfc V€ behavioral Intention
Variables control
r(p)
Knowledge 1
. .239
Attitude (<.001) 1
.. .350 .344
Subjective norm (<.001) (<.001) 1
Perceived 146 .386 .182 1
behavioral control (.036) (£.001) (.009)
Intenti .143 468 .207 .660 1
fitention (.041) (<.001) (.003) (<.001)
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Table 11. Multiple linear regression analysis of factors influencing intention

(N=205)
Variables B SE B t D tolerance VIF
(Constant) 0.580 0.294 1.973 .050
Knowledge <.001 0.002 -.006 -0.107 915 860 1.163
Attitude 0.163 0.038 244 4.228 <.001 764 1.309
Subjective norm  0.014 0.034 022 0.394 694 804 1.244
Perceived 0.637 0.062 563 10.241 <001 846 1.182

behavioral control

R%=.489, Adjusted R?=.479, F=47.943, p<.001
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Re: Request for permission to use and adapt your measurement tool < JERE
~ YAl Carol O'Boyle

=AMzt JungminLee

20241 108 9% (4) 2% 9:40

©® 9of > #=20| Hois

Jungmin Lee,

I appreciate your message. Yes, you may use and/or adapt my work. I wish you success and I look forward to reading your results.
Sincerely

Dr. Carol O'Boyle

On Mon, Oct 7, 2024 at 10:55 PM Jungmin Lee
Dear Dr. Carol A. O'Boyle,

Hello, my name is Jungmin Lee, and | am currently a master’s student in the Department of Nursing at the Graduate School of Yonsei University in South Korea.
I am writing to kindly request your permission to adapt and apply the tool you developed for my research.

| came across your study, "Nurses' Motivation to Wash Their Hands: A Standardized Measurement Approach," during an extensive literature review on the Theory of Planned Behavior.
I was deeply impressed by your work and gained valuable insights into the factors influencing nurses' compliance with hand hygiene. This led me to recognize the need for further
exploration in this area.

My current focus is on hazardous drugs, such as immunosuppressants, and | have been exploring tools suitable for research in this context. However, | found that few tools are
specifically tailored for such studies. In light of this, | would like to request your permission to adapt and expand upon your tool to conduct a study on the safe management of
immunosuppressants. | believe the reliability and usefulness of your tool make it well-suited for this purpose.

With your permission, | aim to investigate the factors influencing nurses’ safe of immu , ulti seeking to enhance their practices and reduce risks in
the workplace. | believe this research aligns with the ongoing efforts to improve nurses' safety in healthcare settings.

I would like to express my sincere respect and gratitude for your contributions to the advancement of nursing. Thank you very much for taking the time to read my email despite your busy
schedule. | wish you a peaceful and pleasant day.

Sincerely,
Jungmin Lee
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ABSTRACT

Exploring factors associated with nurses’ behavioral intentions for

immunosuppressant safety management

Lee, Jungmin
Department of Nursing
The Graduate School

Yonsei University

This study aimed to identify nurses’ behavioral intention and associated factors related to
immunosuppressant safety management, based on the Theory of Planned Behavior.

A total of 205 nurses from S Hospital in Seoul, South Korea participated in the study.
Knowledge, attitude, subjective norm, perceived behavioral control, and behavioral intention
regarding immunosuppressant safety management were measured using instruments modified and
supplemented from tools originally developed to assess safety management of anticancer drugs.
Data were analyzed using IBM SPSS version 28.0.0.0 to conduct descriptive statistics, independent
t-test, one-way ANOVA, Pearson’s correlation analysis, and multiple linear regression. For
variables that did not meet the assumption of normality, the Mann-Whitney U test and Kruskal-
Wallis test were used.

The results indicated statistically significant differences in safety management-related
knowledge (3*=6.422, p=.040) and attitude (¥*=7.914, p=.019) depending on the department in
which the participants worked. Nurses who had received safety management education showed

significantly higher knowledge (t=3.384, p<.001) and attitude scores (t=3.051, p=.003).
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Additionally, nurses without previous drug exposure reported significantly higher perceived
behavioral control scores (t=—2.312, p=.022). Among the factors, higher attitudes (=.244, p<.001)
and perceived behavioral control (f=.563, p<.001) were significantly associated with greater
intention.

These findings highlight the importance of fostering positive attitudes and enhancing perceived
behavioral control through environmental and institutional strategies to strengthen nurses’ intentions
regarding immunosuppressant safety management. Furthermore, the development of standardized
educational materials is essential to improve nurses’ awareness and promote safe

immunosuppressant management.

Key words: Nurses, Immunosuppressive Agents, Safety Management Intention, Theory of Planned

Behavior
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