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ABSTRACT

Background: According to Biomedical Waste (management and handling) Rules, 1998, of India, “Any waste which is generated during the
diagnosis, treatment or immunization of human beings or animals or in research activities pertaining thereto or in the production or testing
of biological material.” The World Health Organization states that 85% of hospital wastes are actually nonhazardous, whereas 10% are infectious and
5% are noninfectious but they are included in hazardous wastes. The objectives of the study was to assess the level of knowledge on biomedical
waste (BMW) management, to evaluate the effectiveness of game learning and lecture method on BMW management and to compare the
effectiveness of game learning vs. the lecture method on BMW management among BSc nursing first-year students.

Materials and methods: The quantitative research approach, true experimental research design was adopted for the study. The study was
conducted among BSc nursing first-year students at Kasturba Gandhi Nursing College, Puducherry. Totally, 90 samples were selected with
45 each in group | and group Il by the random sampling technique (lottery method). The demographic data and the structured knowledge
questionnaire on BMW management were collected from the students.

Results: The result revealed that, in group |, the pre- and posttest mean values were 9.47 and 21, respectively, and standard deviation values
were 2.51 and 3.15, respectively. In group lI, the pre- and posttest mean values were 9.49 and 18.89, respectively, and standard deviation values
were 2.48 and 4.47, respectively. While comparing pretest and posttest according to the Mann-Whitney test, the pretest value was 0.042 and
the p value was 0.966, and the posttest value was 2.589 and the p value was 0.011. While comparing group | and group Il, the obtained Wilcoxon
(t test) values were 23.444 and 15.579. It indicates that there was a variation in the level of knowledge in group | and group Il. It shows that
game learning was effective than the lecture method of the level of knowledge.

Conclusion: The study findings reveal that game learning (p < 0.001) was effective than the lecture method on the level of knowledge regarding
BMW management among BSc nursing first-year students. It indicates that there was a variation in the level of knowledge in group | and
group Il. It shows that game learning was more effective than the lecture method on the level of knowledge.
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INTRODUCTION

Hospitals are centers of cure and also the important centers
of infectious waste generation. Effective management of
biomedical waste (BMW) is not only a legal necessity but also
social responsibility.! All hospitals, nursing homes, clinics,
primary health centres (PHCs), community health centers, and
laboratories have to ensure safe disposal and environmentally
sound management of waste produced by them as specified in
rules for proper BMW disposal.? The head of healthcare facilities
should take responsibilities to safeguard the health workers
involved in handling, transportations, and disposal of BMW besides
ensuring safety to the community and environment. According to
Biomedical Waste (management and handling) Rules, 1998, of India,
“Any waste which is generated during the diagnosis, treatment or
immunization of human beings or animals or in research activities
pertaining there to or in the production or testing of biological.”

The WHO reports that 85% of hospital waste are nonhazardous,
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10% infectious, and the remaining 5% are noninfectious but
hazardous chemical, pharmaceutical, or radioactive. The wastes
are potential sources of infection transmission,® especially
hepatitis B and C, HIV, and tetanus; approximately 1.4 kg per bed

per day waste is generated in Indian hospitals and as high as 4.5
kg per bed per day in developed country like the United States
and approximately 15% of waste is hazardous and 85% of waste is
nonhazardous. Out of 15% of hazardous waste, 5% is noninfective
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and 10% is infective. About 15-35% of hospital waste is requlated
as infectious waste. This range is dependent on the total amount
of waste generated.>”’

Hospital waste is potential health hazard to the healthcare
workers and public. The problems of the waste disposal in the
hospitals and other healthcare institutions have become issues of
increasing concern.® The basic elements are to recognize the waste,
identify where waste was generated and determine the cause of
generation, and plan for disposal of the waste in a scientific manner,
so as torender it environmentally nonhazardous and eliminate the
source of infection.”'

Biomedical waste should be segregated into color-coded bags
or containers at source, and its processing and proper disposal
should be of great concern to both medical professionals and the
general public."" Proper segregation as well as disposal of waste
products in hospitals is essential. It can also lead to health risks in
the patients and the caregivers.'? 16

A descriptive study was conducted to evaluate the level of
knowledge regarding BMW managementamong nurses in Christian
Mission Hospitals at Madurai. The study findings revealed that
among 30 nurses, 23 (77%) had adequate knowledge, 7 (23%) had
moderate adequate knowledge, and none of them had inadequate
knowledge."” A cross-sectional study was done to assess the level of
knowledge about BMW management among medical students. A
total of 127 medical students of seventh semester MBBS were from
Sri Venkateswara Medical College, Tirupati. The study concluded
that awareness campaigns and classes could be conducted to
enhance knowledge about safe handling and disposal of BMW for
potential practical applications among medical students.'®

There is a need to up-to-date their knowledge and practices
of BMW management. The investigator thought that awareness
through a teaching program is an excellent way for nursing
students to prepare themselves with the latest information on
BMW management skills and techniques to help them function in
hospitals effectively. So, assessing the knowledge among nursing
students (as future nursing professionals) by the lecture method and
the gaming method creates awareness among students regarding
the importance of BMW management.'®%

OBJECTIVES

«  Toassess the level of knowledge on BMW management among
BSc nursing first-year students

«  To evaluate the effectiveness of game learning and the lecture
method on BMW management among BSc Nursing first-year
students

« To compare the effectiveness of game learning vs. lecture
method on BMW management among BSc nursing first-year
students

- Tofind out association between the level of knowledge on BMW
management and selected demographic variables

HYPOTHESES

H1: There is a significant difference in the level of knowledge
regarding BMW management among BSc nursing first-year
students.

H2: There is a significant difference in the effectiveness of game
learning vs lecture method on the level of knowledge regarding
BMW management among BSc nursing first-year students.
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H3: There is a significant association between the level of
knowledge on BMW management and selected demographic
variables.

MATERIALS AND METHODS

The quantitative research approach was used. The research design
used in this study was true experimental (two group pretest posttest
design) research design. A total of 90 samples were selected with
45 eachin group | and group Il by the random sampling technique
(lottery method). By using the structured knowledge questionnaire,
data were collected from BSc nursing first-year students by pretest.
Group | received game learning and group Il received the lecture
method on the level of knowledge regarding BMW management.
After 1 week, posttest was conducted by same questionnaire to
assess the effectiveness of game learning vs lecture method on
the level of knowledge regarding BMW management among BSc
nursing first-year students. Data were analyzed by both descriptive
(mean, frequency, percentage, and standard deviation) and
inferential statistics (Chi-square test and Wilcoxon signed-rank test).

REesuLTs

With regard to age, majority of samples, 24 (53.3%) in group |, 23
(51.1%) in group I, belong to the age group of 18 years. Regarding
gender, most of the samples, 26 (57.8%) in group |, 29 (64.4%) in
group I, belong to the gender of female. In regard of family type,
majority of samples, 30 (66.7%) in group |, 25 (55.6%) in group I,
belong to nuclear family. Regarding religion, majority of samples,
42 (93.3%) in group |, 34 (75.6%) in group ll, belongs to religion of
Hindu. Regarding living area, majority of samples, 27 (60.0%), in
group | belong to urban area, and 25 (55.6%) in group Il belong to
rural area. Regarding source of information, majority of the samples,
19 (40.2%) in group |, 27 (60.0%) in group I, got information by their
friends/relatives.

Figure 1 shows the distribution of the level of knowledge in BSc
nursing first-year students in group | and group Il during pretest
and posttest. In pretest out of 45 samples in group |, 40 (88.9%)
had inadequate knowledge, 5 (11.1%) had moderately adequate
knowledge, and none of them had adequate knowledge. In
posttest out of 45 samplesin group Il, none of them had inadequate
knowledge, 28 (62.2%) had moderately adequate knowledge, and
17 (57.8%) had adequate knowledge. In pretest out of 45 samples
in group Il, 43 (95.6%) had inadequate knowledge, 2 (4.4%) had
moderately adequate knowledge and none of them had adequate
knowledge. In posttest out of 45 samples in group I, 7 (15.6%)
had inadequate knowledge, 26 (57.8%) had moderately adequate
knowledge, and 12 (26.7%) had adequate knowledge.

Figure 2 shows that the pretest and posttest mean and
standard deviation of level of knowledge in group I and group II.
In group |, the pre- and posttest mean values were 9.47 and 21.00,
respectively, and standard deviation values were 2.51 and 3.15,
respectively. The obtained t test value was 23.444. In group Il, the
pre- and posttest mean values were 9.49 and 18.89, respectively,
and standard deviation values were 2.48 and 4.47, respectively. The
obtained t test value was 15.579. It was highly statistically significant
at p < 0.001 level. There is significant difference between pretest
and posttest values of the level of knowledge in group | and group
II. This results show that there is a significant difference in the level
of knowledge regarding BMW management among BSc nursing
first-year students. Hence, hypothesis (H1) was accepted.
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Fig. 2: Comparison of pre- and posttest level of knowledge regarding biomedical waste management in group | and group Il

Table 1: Effectiveness of game learning vs. lecture method on the level of knowledge regarding biomedical waste management

in group | and group Il

Pretest Posttest
Standard Standard Standard Standard
Group Mean deviation mean error Mean deviation mean error t test p value
Group | 9.47 2.51 0.37 21 3.15 0.47 23.44 <0.001
Group I 9.49 2.48 0.37 18.89 447 0.67 15.579  <0.001
Mann-Whitney t test 0.042 2.589
p value 0.966 0.011

Highly statistically significant at p < 0.001

Table 1 shows that the effectiveness of game learning and
the lecture method on level of knowledge regarding BMW
management among BSc nursing first-year students in pretest and
posttest by using mean and standard deviation.

In group |, the pre- and posttest mean values were 9.47 and
21, respectively, and standard deviation values were 2.51 and 3.15,
respectively.In group Il, the pre- and posttest mean values were 9.49
and 18.89, respectively, and standard deviation values were 2.48 and
4.47, respectively. While comparing pretest and posttest according
to the Mann-Whitney test, the pretest value was 0.042 and the p
value was 0.966, the posttest value was 2.589 and the p value was
0.011. While comparing group | and group ll, the obtained Wilcoxon
(t test) values were 23.444 and 15.579. It indicates that there was a
variation in the level of knowledge in group I and group Il. It shows
that game learning was effective than the lecture method of the
level of knowledge. Hence, the stated hypothesis (H,) was accepted.
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In association, there is no significant association between the
level of knowledge and the demographic variables like age, gender,
family type, religion, living area, and source of information. Hence,
the stated hypothesis (H3) was rejected.

Discussion

This study was conducted to evaluate the effectiveness of game
learning vs. lecture method on knowledge regarding BMW
management among BSc nursing first-year students in KGNC at
Puducherry. True experimental design was adopted for the study.
The population of the study was only BSc nursing first-year students.
Atotal of 90 samples were selected by the simple random sampling
technique, 45 in each group. Pretest was done by structured
knowledge questionnaires. Group | received game learning and
group Il received the lecture method. After intervention, posttest
was done by structured knowledge questionnaires.
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The first objective of the present study was to assess the level
of knowledge on BMW management among experimental group
I and group Il. In pretest out of 45 samples in group |, 40 (88.9%)
had inadequate knowledge, 5 (11.1%) had moderately adequate
knowledge, and none of them had adequate knowledge. In
posttest out of 45 samplesin group Il, none of them had inadequate
knowledge, 28 (62.2%) had moderately adequate knowledge, and
17 (57.8%) had adequate knowledge. Hence, the stated hypothesis
(H,) was accepted.

The second objective of the study was to evaluate the
effectiveness of game learning vs. lecture method on BMW
management among BSc nursing first-year students. In group |, the
pre- and posttest mean values were 9.47 and 21.00, respectively,
and standard deviation values were 2.51 and 3.15, respectively. The
obtained t test value was 23.444. It was highly statistically significant
at p < 0.001 level. There is significant difference between pretest
and posttest values of the level of knowledge in group I. Ingroup I,
the pre-and posttest mean values were 9.49 and 18.89, respectively,
and standard deviation values were 2.48 and 4.47, respectively.
The obtained t test value was 15.579. It was highly statistically
significantat p < 0.001 level. There is significant difference between
pretest and posttest values of the level of knowledge in group II.
This results show that there is a significant difference in the level
of knowledge regarding BMW management among BSc nursing
first-year students. Hence the stated hypothesis (H;) was accepted.

Thethird objective of the study was to compare the effectiveness
of game learning vs. lecture method among BSc nursing first-year
students. In group |, the pre- and posttest mean values were 9.47
and 21, respectively, and standard deviation values were 2.51 and
3.15, respectively. In group ll, the pre- and posttest mean values
were 9.49 and 18.89, respectively, and standard deviation values
were 2.48 and 4.47, respectively. While comparing pretest and
posttest according to the Mann-Whitney test, the pretest value
was 0.042 and the p value was 0.966, the posttest value was 2.589
and the p value was 0.011. While comparing group | and group Il
the obtained Wilcoxon (t test) values were 23.444 and 15.579. It
indicates that there was a variation in the level of knowledge in
group land group ll. It shows that game learning was effective than
the lecture method of the level of knowledge. Hence the stated
hypothesis (H,) was accepted.

The fourth objective of the study was to find out the association
between the level of knowledge on BMW management among
nursing students and selected demographic variables. There is
no significant association between the level of knowledge and
the demographic variables like age, gender, family type, religion,
living area, and source of information. Hence the stated hypothesis
(H3) was rejected.

CONCLUSION

The main conclusion of the present study reveals that BSc nursing
first-year students show the effectiveness of game learning
and lecture method on the level of knowledge regarding BMW
management in pretest and posttest by using mean and standard
deviation. In group |, the pre- and posttest mean values were 9.47
and 21, respectively, and standard deviation values were 2.51 and
3.15, respectively. In group ll, the pre- and posttest mean values
were 9.49 and 18.89, respectively, and standard deviation values
were 2.48 and 4.47, respectively. While comparing pretest and
posttest according to the Mann-Whitney test, the pretest value was
0.042 and the p value was 0.966, and the posttest value was 2.589
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and the p value was 0.011. While comparing group land group I, the
obtained Wilcoxon (t test) values were 23.444 and 15.579. Itindicates
that there was a variation in the level of knowledge in group | and
group Il It shows that game learning was effective than the lecture
method of the level of knowledge on BMW management.

RECOMMENDATIONS

« The study can be replicated with a large sample for better
generalization.

« More studies can be conducted on improving the level of
knowledge using different teaching methods.

+ Studies can be done to assess the knowledge and practice of
student nurses on improving the level of knowledge regarding
BMW management.

. Comparison can be done to evaluate the effectiveness of
different teaching methods with other nursing interventions
among BSc nursing first-year students.
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