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ABSTRACT

Background: Cytotoxic agent is a substance that kills cells, including cancer cells, which may stop cancer cells from
dividing and growing and may cause tumors to shrink in size. These may have carcinogenic, mutagenic or teratogenic
effects. Nurses are directly exposed to it while handling cytotoxic agents. Objective of the study was to find out the level of
knowledge regarding health hazards of cytotoxic agent among nurses working in B.P. Koirala Memorial Cancer Hospital,
Bharatpur Chitwan.

Method: A descriptive cross sectional study was conducted using non probability purposive sampling technique to collect
the information among 106 nurses. Self-administered structured questionnaire was used to collect data. Data were analyzed
by using SPSS version 22 and descriptive and inferential statistics were used.

Result: The finding of the study showed that the majority of respondents (48.10%) had <2 years of work experience and
educational level was Bachelor’s degree in nursing (74.50%). Only 12.30% had special course or training on health hazards
of cytotoxic agent. The majority of the respondents (98.10%) had good level of knowledge regarding exposure of cytotoxic
agents and 75.50% had good level of knowledge regarding hazardous effects of cytotoxic agents. The overall level of
knowledge regarding health hazards of cytotoxic agents was good (88.70%).

Conclusion: This study finding concluded that, nurses working at B.P. Koirala Memorial Cancer Hospital had good level
of knowledge regarding health hazards of cytotoxic agents. However, in-service education and training is required.
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INTRODUCTION
The cytotoxic agent is frequently used in cancer treat-

Published: 4™ August, 2024

about mutagenic effect was present in 20%, terato-
genic effect 30%, carcinogenic effect 70%, infertility

ment. It not only prevents the rapid growth and divi-
sion of cancer cells, but it can also affect the normal
and quick dividing cells in the body. Nurses are at
risk of exposure to cytotoxic agents while preparing,
transporting, administering, and disposal of cytotoxic
waste.! Nurses who exposed to cytotoxic agents have
reported allergic reactions, headache, eye irritation,
hair loss, nausea and vomiting, fertility changes,
abortion, fetal loss and possible chromosomal ab-
erration in offspring, alterations in complete blood
picture and are increased risk of leukemia and oth-
er cancers.” The most frequent adverse effect experi-
enced by nurses was headache 65% and skin reaction
64%.° Health hazards among nurses due to exposure
to cytotoxic drugs were present in 67.7%.* Majority
of nurses reported hair loss, more than three quar-
ters of them had a headache and approximately two
third of them had eye irritation.* Nurses’ knowledge

70% and others including nausea, vomiting, alopecia
90%.> Knowledge on safe handling of cytotoxic drugs
was inadequate. The mean score of knowledge was
7.8%+2.22%.% 1t was found that 89.6% of the nurs-
es reported cytotoxic agents are hazardous to health.®
Nurses must be aware of the hazards and safe han-
dling practices of cytotoxic drugs.*

METHODS

A descriptive cross sectional study design was used
to find out the level of knowledge regarding health
hazards of cytotoxic agents among nurses working
at B.P. Koirala Memorial Cancer Hospital. The
research was conducted at B.P. Koirala Memorial
Cancer Hospital Bharatpur-7, Chitwan. It is the first
national, referral cancer hospital and tertiary cancer
center. Chemotherapy is the most common treatment
modality for cancer. So, the nurses are directly
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exposed to the cytotoxic agents and it may lead to
various health hazards. The population of the study
was the nurses working at BPKMCH Bharatpur,
Hospital. Non probability purposive sampling
technique was used. Nurses who have been working
with the cancer patients for at least 6 months in
chemotherapy ward were included in this study. By
taking 50% prevalence with 95% CI with 10% margn
of error. Sample size was calculated as, Sample size
(n) = Z*pq/e*=(1.96)**0.5*0.5/ (0.10)*
=3.84%0.25/0.01=0.96/ 0.01=96
With adding 10% non response, this research was
conducted among 106 nureses.
Self-administered questionnaire was used to collect
data. The validity and reliability of instrument was
established. Pre-testing was done in 10% population
of the study in same setting and those samples
were excluded from the main study. Necessary
modification was done. Ethical approval was
obtained from IRC, BPKMCH. Before the collection
of data, administrative approval was obtained from
the concerned authority. Objective of the study was
explained and written informed consent was obtained
from each participant and the subject’s anonymity
and confidentiality were maintained during as well as
after data collection. Data was collected within two
weeks and collected data was checked, reviewed,
organized for completeness. Data was analyzed by
statistical package for social science (SPSS) version
20 and analyzed by using descriptive and inferential
statistics.

RESULTS

Table 1 shows that, more than half of respondents
66(62.30%) were 21-31 years of age. The mean+SD of
the respondents was 31.02+6.249 with the maximum
age of 52 and minimum age of 21 years. Majority of
the respondents 79(74.50%) had bachelor’s nursing
and were married 90(84.90%). Regarding religion,
majority of respondents 99(93.40%) followed Hindu
religion. Similarly, more than half 68(64.20%) of the
respondents belong to Brahmin/Chhetri.

Table 2 shows that, more than half of respondents
57(53.80%) were recently working in chemotherapy
ward, 51(48.10%) had <2 years of work experience

Table 1. Socio-demographic characteristics of
respondents. (n=106)

Variables Frequency (%)
Age in Years

21-31 66(62.30)
32-42 33(31.10)
43-53 7(6.60)
Mean+SD, Min.(max.) 31.02+6.249, 21(52)
Education level

PCL Nursing 25(23.60)
Bachelor's Nursing 79(74.50)
Master's Nursing 2(1.90)
Marital Status

Married 90(84.90)
Unmarried 16(15.10)
Religion

Hindu 99(93.40)
Buddhist 6(5.70)
Christian 1(0.90)
Ethnicity

Brahmin/chhetri 68(64.20)
Madhesi 10(9.40)
Dalit 4(3.80)
Janjati/Newar 24(22.60)

and least 7(6.60%) had >6 years of work experience.
Likewise, 13 (12.30%) respondents had participated
in training on health hazards of cytotoxic agents and
less than half of respondents 42(39.60%) answered
that policy and protocol were present in hospital.

Table 2. Work related information of the
respondents. (n=106)

Variables | Frequency (%)
Recently Working Area

Chemotherapy ward 57(53.80)
Surgery ward 40(37.70)
Critical care unit 9(8.50)
Work Experience

<2year 51(48.10)
2-4year 32(30.20)
4-6year 16(15.10)
>6year 7(6.60)
Participation in training on health

hazardls) of cytotoxic agegnts 13(12.30)
Prestance of policy and protocol of 42(39.60)
hospital

Table 3 reveals that, cent percent of respondents
answered PPE and biosafety cabinet should be
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used. Equal number and percent 105(99.1%) of
the respondents answered that, needs precaution
while handling, hazardous to health and nurses can
minimize these hazards. Majority of respondents

answered that, long term hazard of cytotoxic agents
exposure may cause problem to conceive 98(92.5%)
followed by secondary malignancy 94 (88.7%) and
abortion 92 (86.8%).

knew safe disposal of cytotoxic agents 104(98.1%), Table 4. Knowledge regarding hazardous effects of
followed by preventing leakage 103(97.2%) and cytotoxic agent. (n=106)

careful transportation 102(96.2%). Regarding spill Statements | Frequency (%)
management, majority of respondents 105(99.1%) Physical Problems

knew minimizing cytotoxic agent exposure by Skin rashes/allergic reaction 100(94.3)
restricting the area of spills and using of drug spill Eye irritation 98(92.5)
kit followed by spills cleaned with absorbent towel Nausea and vomiting 91(85.8)
and detergent solution 102(96.2%), discarding waste Hef‘daChe 95(89.6)
bag and content in approved container 99(93.4%) Hair loss . 101(55.3)
and wash hand thoroughly with soap and water BisyeholnsieEro I 006
95(89.6%). Stress 96(90.6)
PSR _ - _ Anger 63(59.4)

able 3. K nowledge regarding exposure of cytotoxic Fear 78(73.6)
agent. (n=106) -

Statements | Frequency (%) Anxiety 86(81.1)
General concept &Preventing Exposure Long-term Health Problems
Cytotoxic agent kills cells, including 97(91.5) Secondary malignancy 94(88.7)
cancer cells. .

. . Abortion 92(86.8)
PPE should be used while handling 106(100) Problem to conceive 98(92.5)
cytotoxic agent
Use Bio-safety cabinet 106(100) Table 5 represents the level of knowledge regarding
Precaution needs while handling cytotoxic 105(99.1) cytotoxic agents. Majority of the respondent
foenl : ' 104(98.10%) had good level of knowledge regarding
}(fg:;:;oxw agents exposure is hazardous o 105(99.1) exposure to cytotoxic agents and 80(75.50%) had
Nurses can minimize hazardous effect 105(99.1) good level .of knowledge regarding hazardous effects
e 102(96.2) of cytotoxic agents. Overall level of knowledge
Administration by preventing from 10397.2) regarding health hazards of cytotoxic agents was
leakage : ' good on 94 (88.70%).
Sat:e disposal of cytotoxic agents 10408.1) Table 5. Level of knowledge regarding cytotoxic
Spill Management agent. (n=106)
Restrict the area of spill 105(99.1) Level of Knowledge | Frequency
Use of drug spill kit 105(99.1) Exposure to Cytotoxic Agent
Use of absorbent towel and detergent Poor L)

i 102(96.2) Moderate 2(1.90)
a— : : Good 104(98.10)
Discard waste in approved container 99(93.4) Hazardous Effect of Cytotoxic Agent
Wash hand with soap and water 95(89.6) Poor 7(6.60)

Table 4 reveals the knowledge regarding hazardous Moderate 19(17.90)
. .. Good 80(75.50)
effects of cytotoxic agent. Majority of respondents Overall Level of Knowledge
101(95.3%) answered hair loss followed by, Poor 0(0.00)
0 : : : 0 Moderate 12(11.30)
100(94.3%) skin rashes/allergic reaction, 98(92.5%) Good 94(88 70)

eye irritation, 95(89.6%) headache and 91(85.8%)
nausea & vomiting. Likewise, stress 96(90.6%)
followed by 86(81.1%) anxiety, 78(73.6%) fear and
63(59.4%) anger. Similarly, majority of respondents

Table 6 shows that, there is no association between
the level of knowledge with age, educational level,
marital status, and religion of the respondents.
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Table 6. Association between overall level of knowledge with socio-
demographic characteristics (age, educational level and marital
status and religion).

] Level of Knowledge Chi-
Variables Poor | Moderate| G%)od square p-value
Age in Years
21-31 0 | 5(7.6%) | 61(92.4%) | 3.011 | 0.222
32-42 0 ] 5(15.2%) | 28(84.8%)
43-53 0 | 2(28.6%) | 5(71.4%)
Education
Pcl Nursing 0 |[3(12.0%) | 22(88.0%) | 4.92 | 0.782
Bachelor's Nursing| 0 | 9(11.4%) | 70(88.6%)
Master's Nursing 0 0 2(100.0%)
Marital Status
Married 0 [11(12.2%)| 79(87.8%) | 0.551 | 0.458
Unmarried 0 | 1(6.3%) | 15(93.8%)
Religion
Hindu 0 [10(10.1%)| 3(89.9%) | 4.66 | 0.097
Buddhist 0 | 1(16.7%) | 5(83.3%)

The table 7 shows that, there is no association between
the level of knowledge with ethnicity, recently

working ward and experience of the respondents.

Table 7. Association between overall level of knowledge with
socio-demographic characteristics (ethnicity, recently working
ward and experience).
Level of Knowledge Chi-

Variables p-value

Poor |M0derate| Good [square
Ethnicity
Brahmin/Chhetri 0 [2(11.8%) [60(88.2%)| 1.835 | 0.607
Madhesi 0 [2(20.0%) | 8(80.0%)
Janajati/Newar 0 2(8.3%) |22(91.7%)
Dalit 0 0 4(100.0%)
Recently Working Ward
Chemo ward 0 | 8(14.0%) [49(86.0%)| 2.627 | 0.269
Surgery ward 0 [4(10.0%) [36(90.0%)
Critical Care Unit | 0 0 9(100.0%)
Experience
<2 years 0 4(7.8%) |47(92.2%)| 3.181 | 0.365
2-4 years 0 3(9.4%) |29(90.6%)
4-6 years 0 |[4(25.0%) [12(75.0%)
>6 years 0 | 1(14.3%) | 6(85.7%)
DISCUSSION

This study revealed that, majority of respondents
(62.30%) were 21-31 years of age with mean=SD
31.02+6.249. Maximum age was 52 years and
minimum was 21 years. This study showed
that, majority of respondents (74.50%) had
completed Bachelor’s nursing. Likewise, most of
the respondents (48.10%) had <2 years of work

experience and at least 6.60% had >6 years of work
experience. While, the study conducted at Enam
Medical College Hospital, Dhaka, Bangladesh
showed that most of the respondents (91.7%) had
minimum qualification i.e. diploma and remaining
8.3% had bachelor degree in nursing. Likewise,
majority (65.6%) of the respondents had 0.6-4
years and only 11.5% had more than 8§ years of
working experience.” In this study, majority of
respondents (84.90%) were married, and 93.40%
followed Hindu religion. While the previous study
conducted in the same setting showed 56% were
married.* This study showed that only 12.30% of
respondents had participated in-service education
on health hazards of cytotoxic agent. While,
the study conducted at Enam Medical College
Hospital, Dhaka, Bangladesh showed that 27.1%
respondents had training regarding chemotherapy
agent handling.” Another study conducted at Tanta
University and Ethiopia showed that 54.5% of
respondents had training on safe handling of
cytotoxic drugs.® Likewise, 31.2% respondents
had training on chemotherapy handling at
Tertiary Teaching Hospital.® Another study
conducted at Khartoum Oncology Hospital, 55.1%
reported never having undergone any training in
chemotherapy.’ This study showed that, majority
(91.5%) of the respondents had knowledge about
meaning of cytotoxic agent. And, cent percent of
respondents answered they had knowledge about
PPE and cytotoxic drug should be prepared in
bio-safety cabinet. Likewise this study further
reveals that 99.1% respondents answered it needs
precaution while handling. While, nearly similar
findings was found in another study conducted at
Tertiary Teaching Hospital, which showed that
76.6% nurses heard about Cytotoxic drugs and
90.9% respondents answered that they must wear
PPE and almost all (97.4%) respondents reported
they could minimize by taking safety precaution.
And 57.1% of the respondents correctly reported
that cytotoxic drugs should be prepared in
biological safety cabinets which finding is contrast
with this study (100%).° This study represents that,
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majority of respondents (99.1%) had answered
cytotoxic drugs exposure is hazardous to health and
nurses can minimize these hazards. While, nearly
similar finding was found on the study conducted
at Tertiary teaching Hospital which showed that,
majority of the respondents (89.6%) reported
cytotoxic drugs are hazardous to health.® This
study revealed that cent percentage respondents
had knowledge about preparing the cytotoxic
agents in bio-safety cabinet and PPE should be
used to minimize the hazardous effects. Similarly,
98.1% of respondents seem to have knowledge on
safe disposal of cytotoxic agents, 97.2% properly
administration by preventing from leakage and
96.2% had knowledge on carefully transportation
of cytotoxic agents. While, the study conducted at
Oncology center in Egypt had surprising finding is
that regarding the drug preparation areas, there is
no biological safety cabinet for the preparation of
chemotherapy. This is usually done in the pharmacy
room (usually used) and sometimes in the nurses'
station or treatment room.'® Likewise another
research held at Kenyatta National Hospital, Kenya
found that, majority (80.65%) of respondents used
PPE while preparing cytotoxic drugs and only
(32.26%) prepared the drugs in biological safety
cabinet.” This study represents that, majority
(99.1%) of respondents answered cytotoxic agents
exposure can be minimized by restricting area of
spills and use of drug spill kit and 96.2% reported
spills should be cleaned with absorbent towel and
detergent solution. While, research conducted
at Kenyatta National Hospital, Kenya found the
contrast finding that only 21.86% demarcated the
spill area, and 28.33% had knowledge on use of
drug spill kit and72% respondents had known the
use of cleaning reagents.” This study showed that,
93.4% of respondent replied discard waste bag and
content in approved container and 89.6% wash
hand thoroughly with soap and water to minimize
cytotoxic agent’s exposure for spill management.
While, research conducted at Kenyatta National
Hospital, Kenya found the similar finding that
showed, 88% had knew hand washing after cleaning

of spills."" This study showed that, in regarding
the knowledge on hazards of cytotoxic agents,
majority (95.3%) of respondents answered hair loss
followed by, 94.3% skin rashes/allergic reaction,
92.5% eye irritation, 89.6% headache, 85.8%
nausea and vomiting. While, study conducted at
Tanta University Hospital Egypt found that, 9.1%
respondents had suffered from nausea, 18.2% had
headache.'> Another study held at Oncology Centre
in Minia city also found constract finding that,
nearly half of respondents (48%) had some general
health hazards, including skin irritation 45.8%,
inflammation of the eye 37.5%." This study showed
that, majority of respondents (92.5%) answered
excessive exposure to cytotoxic agents may cause
problem to conceive, 88.7% knew may cause
secondary malignancy, 86.8% replied this may cause
abortion. While, another study conducted in BPKMC
found that, 20% of respondents answered mutagenic
effects, 30% teratogenic effects, 70% carcinogenic
effects, 70% infertility.” Further study conducted at
Oncology Centre in Minia city also found that 33.3%
of respondents had complains of abortion."* This
study also revealed that, majority of respondents had
answered stress 90.6%, anxiety 81.1%, fear73.6%
and anger 59.4% as a psychological problems.
This study showed that, majority (88.70%) of the
respondents had a good level of knowledge followed
by 11.30% had a moderate level of knowledge and
no one had poor level of knowledge regarding
health hazards of cytotoxic agents. While, contrast
finding was found on the study conducted at Queen
Elizabeth Hospital in Kota, Malaysia, which showed
good level of knowledge was 6.5%, moderate 73.8%
and poor 19.6% and concluded that nurses have
insufficient knowledge of chemotherapy safety, with
an average score of 59.22%.'*

CONCLUSIONS

Based on the findings and discussion of this study,
it is concluded that nurses working at B.P. Koirala
Memorial Cancer Hospital had a good level of
knowledge regarding health hazards of cytotoxic
agent. Respondents had better level of knowledge
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regarding exposure of cytotoxic agents than hazardous

effects of cytotoxic agents.

Limitations

The study was conducted in one setting and limited to

the sample size. So, the result of the study cannot be
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