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Abstract

Background: Needle stick and sharps injuries (NSIs) are a major hazard in transmission
of infectious blood borne diseases among health care workers and medical students who
are at risk of injuries because of daily procedures in performing clinical activities in the
hospitals.

Objectives: This study was aimed to find out the effectiveness of needle stick injury
prevention intervention on medical college students in Melaka, Malaysia.

Methods: Randomized control trial was conducted and the intervention groups received
the health education intervention based on the model. McNemar's test was used to
compare the difference of categorical variables. For pre and post intervention analysis for
same population, Paired T test was used and for comparison between intervention and
control group, student t test was used.

Results: There were total 316 medical students participated in this study, 136 (43.0%) in
intervention and 180 (57.0%) in control groups. The incidence of needle stick injury in
intervention groups was 25 (18.4%) pre intervention and 4 (2.9%) after intervention
period. The finding reveals that the knowledge of students on needle stick injury was
significantly increased after intervention.

Conclusion: Implementing of needle stick injury prevention intervention gave increased
knowledge among the students and motivated them to apply this knowledge in their daily
clinical practice, which would lead to decrease incidence of needle stick injury among
the students.
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Introduction

Needle stick and sharps injuries (NSIs) are a major hazard in transmission of infectious
blood borne diseases, among health care workers and medical students who are at risk of
injuries because of daily clinical procedures dealing with needles.! It was estimated that
two million injuries cause about 66,000 hepatitis B infections, 16,000 hepatitis C and
about 1,000 (200-5,000) HIV infections among 35 million health-care workers each year.
These blood-borne infections have serious consequences, including long-term illness,
disability and death.>3 Needle sticks injury is one of the constant threat to health care
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workers, especially medical students who are at high risk because of their relatively lack
of experience during their clinical years.

The medical students throughout the world show a similarly high rate of sharp exposures
and the study in Malaysia found that sharp injuries among medical students over one
year was (23.5%) and (14.1%) respective respectively.*¢ The study conducted in United
States reported that among graduating medical students, 57% of the exposures were
needle stick injuries.’

According to baseline data conducted in 2011, the incidence of needle stick injury in
Melaka Manipal Medical College was (23.0%).8 To reduce these incidences we
developed our college Needle stick injury prevention model based on WHO universal
precaution guidelines and Malaysia infection control guidelines with objectives to
promote the students interests on the universal precaution measures on needle sticks
injury and to prevent future transmission of infection through needle stick injuries. So we
had set the objectives for the research to study the effectiveness of Needle stick injury
prevention intervention model on accidental needle sticks injury prevention among
medical students, and at the same time to determine the prevalence of needle stick injury
and to determine the knowledge concern with complication and protective measure of
needle stick injury by comparing among intervention and controlled group. Cases of
needle stick injuries were respondents who had one or more experiences of needle stick
injury. The episodes of needle stick injury are the total number of injuries which were
experienced by the respondents previously.

Materials and Methods

Randomized controlled trial was conducted at Melaka Manipal Medical College,
Melaka, Malaysia from September 2012 to September 2013. Participants were third year
to final year Medical students who are pursuing clinical training. The needle stick injury
prevention model introduced to intervention group and no intervention in control group.
Sample size was calculated with 95% significance level, 80% power, produced 115 in
each group.” There are total 503 students from 3rd year 3 to final year 5 among medical
students. Simple randomization method was used to be allotted in intervention and
control groups. The students are not aware of their allotted group. Intervention group
received health talk, role play performance and training on hand washing, reporting
procedure and disposal of waste product was conducted. And then, pamphlets and
material developed by the students was introduced. Inclusion criteria were MMMC
students from 3rd year to final year who are in clinical years and exclusion criteria were
student who is not willing to participate in study.

Data collection tools and methods

The data was collected in the form of pretested self-administered questionnaires and the
questionnaires were developed based on the health belief model.! The purpose of the
study was explained and informed consent was obtained. For the reliability and validity
of questionnaires pilot study was done 30 on the final year medical students who are
about to sit for exam. The content validity was checked by experts after constructing the
questionnaires.

Data management and analysis

Data were analysed by using SPSS, version 18.0. McNemar’s test was used to compare
the difference of categorical variables. Multiple logistic regression models will be used
to adjust possible confounding variables. 95% Confidence Interval was calculated with
the level of significance was set at 0.05. For pre and post intervention analysis for same
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population, Paired T test was used and for comparison between intervention and control
group, student t test was used. Ethical approval was obtained from two specific Ethical
Review Board, Chulalongkorn University Thailand where the trial was registered and
approval from Research Committee, Melaka Manipal Medical College.

Needle stick injury prevention Intervention model

This is the model developed especially for needle stick injury prevention health
education intervention which was based on the training module produced by WHO and
current practice done in the General Hospital in Melaka. The intervention was conducted
as one day workshop and the activities involved were health talks, role plays and hands
on training regarding safe injection practice, post exposure prophylaxis and hand
washing procedure step by step.

Results

There were total 503 medical students in the academic year belonging to third year to
final year in MMMC and 316 students participated in this study with 136 (43.6%) in
intervention groups and 180 (56.4%) in control groups.

Socio demographic character of all students

Socio demographic characters of all students were shown in Table 1. The effect of
intervention on hepatitis B immunization of the students before and after intervention
among intervention and control groups was shown in Table 2. It was found out that the
percentage of hepatitis B immunization among the students in both intervention and
control groups were increased after intervention and it was statistically significant.

Regarding knowledge of needle stick injury and prevention measure, most of the
students had knowledge on the diseases transmitted by contaminated sharp objects e.g.,
hepatitis B, C and HIV. But 148 (46.8%) of the students reported that Hepatitis C
infection could be prevented by vaccine. Only, 159 (50.3%) of students were aware that
needle should not be recapped after exposure to blood. 124 (39.2%) of the students
correctly answered that pre-vaccination test was not necessary while 113 (43.4%)
believed that post vaccination test was necessary regarding to hepatitis B immunization.

The differences of knowledge within intervention group before and after intervention
were analysed by Independent T test and it was found out that the mean knowledge of
students was increased from 16.54 (£ 2.47) to 18.60(x 2.05) post intervention and it was
statistically significant with P value (0.000). Table 2 shows the score of students’
knowledge were divided into three groups based on their maximum and minimum score
and compared pre and post intervention by using Chi square analysis which have shown
that the percentage of students in good category have more after intervention and it was
statistically significant P=0.010 (Table 3).

Prevalence of needle sticks injury

The prevalence of needle stick injury among intervention group pre intervention was
25(18.4%) and it was reduced to 4 (2.9%) post intervention which was statistically
significant (P=0.00) (Table 4).

Discussion

There were total 503 medical students in the academic year belonging to third year to
final year and 316 students participated in this study. The majority of the students 141
(44.6%) were age of 23 years old. This age group grown up from adolescent and reach to
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mature age so that as medical students their concern is thinking on adopting healthy
behaviour is maximum in that age. In this study, all of the students were under clinical
training and they have undergone all the procedures already so that by giving them well-
structured health education intervention that help them during their daily practice and
future work place motivate them to participate in this study. And there were other similar
studies such as in a study Norsayani et al. the age of the students were as same as this
study Mean age 23.9 and in a study such as, the students are same age with this study.

Regarding hepatitis B vaccination among the students, immunization status by the
students were increased from (76.9%) to (90.5%) and it was statistically significant (P=
0.000). It was facilitated by the intervention and changes their perception from perceived
susceptibility to perceived threat that was lead to change in behaviour and reduces risk of
getting hepatitis B infection after immunization. ' In a study by Norsayani, et al. 388
(93%) [6] immunized with hepatitis B and the immunization status of medical students
in other studies was 67.7%, 86.2% and 97% accordingly.?!1-12

Information regarding needle sticks injury

There were total of 63 (19.9%) of students experienced needle stick injury during their
clinical training. The incidence of needle stick injury among intervention groups before
intervention was 24 (18.4%) that was reduced to 4 (2.9%) after intervention. However,
other research on medical students reported about higher incidence rates of injuries i.e.
33%, 26.1%, 23%, 30.8% and 39.4% respectively and lower incidence in these studies
11%, 14.1% and 13.84% respectively.>!3-19

In this study, injuries were caused by hollow bore needle were 55 (87.3%) and majority
was self-inflicted 49 (77.8%). Hollow bored needles were more infectious than solid
needles because they have area to contain infectious blood and when it was injured on
someone the infected blood were directly injected into the body. Wearing a glove is
important criteria of universal precaution measure and all the health care personnel who
are dealing with blood, other body fluids and dealing with patients must wear a glove as
personal protective measure. In this study, there were 54 (85.7%) of students were
wearing the glove during injury. In comparison with other studies there were 43) and
62.2% respectively.!-14 Some students thought that wearing gloves was of no benefit, as
the needle would penetrate the glove.

Knowledge of needle sticks injury and prevention measure

This is one of the good parts of the study and we can generally draw conclusion and that
will give contribution on our further studies and interventions. Most of the students had
knowledge about the diseases transmitted by contaminated sharp objects (mean score
4.41; SD 0.8). Most of the students (99.1%, 90.5% and 96.8%) gave correct response on
hepatitis B, hepatitis C and HIV was transmitted by needle stick injury. In a study by
Norsayani MY et al., most of the student acquired knowledge of blood borne disease
mainly from the lectures 98.3%, books 90.8% through informally 81.6%. Almost all of
the participants (93%) identified that blood was the most infectious body fluid that
transmitted infections through occupational exposure.'® In this study the students have
knowledge regarding universal precaution measures, but regarding needle recapping;
only 50.3% gave correct answer. It could be concluded that the availability of disposal
bin near the procedure encouraged the students to recap the needle back. In a study by
Norsayani et al, the percentage of students who acquired knowledge of universal
precaution was 70.3% and in a study by Kulkarni et al., the knowledge of the study
participants was high regarding standard precautions, as 70.5% (n=189) of the
participants were able to identify all of the components.%:1°
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Conclusion

Based on the study results, it was concluded that the prevalence of needle stick injury
among the students were reduced on post intervention period. The students had
knowledge on universal precaution guidelines such as hand washing and wearing the
glove and proper disposal of sharps. The knowledge of students was significantly
increased after intervention. Knowledge on hepatitis B immunization and post exposure
prophylaxis measures should be encouraged among the student. It was recommended
that the importance of hepatitis B immunization and importance of reporting and other
post exposure prophylaxis should be added in further needle stick injury guidelines and
curriculum and training among the students such as lectures related with universal
precaution and short courses on infection control measures.
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Table I: Socio economic characteristics of students (N=316).

Intervention Group Control group P value
Age Frequency  Percentage Frequency Percentage 0.68
20 3 2.2% 1 0.6%
21 22 16.2% 24 13.3%
22 39 28.7% 54 30%
23 57 41.9% 84 46.7%
24 8 5.9% 10 5.6%
25 7 5.1% 7 3.9%

Range: 20 to 27; Mean age: 23; SD: 1.25

Gender

Male 63 (46.3%) 80 (44.4%) 0.42
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Female 73 (53.7%) 100 (55.6%)

Ethnicity

Malay 52 38.2% 80 44.4% 0.51
Chinese 51 37.5% 57 31.7%

Indian 30 22.1% 36 20.0%

Others 3 2.2% 7 3.9%

HBYV immunization

Yes 109 80.1% 134 74.4% 0.23
No 27 19.9% 46 25.6%

Exposure to HE on NSI

Yes 28 20.6% 53 29.4% 0.07
No 108 79.4% 127 70.6%

Total 136 180

Table II: Knowledge difference among intervention and control group before and after

intervention Pair sample test N=136.
Knowledge Pre-intervention Post Mean P value
difference Mean(SD) intervention difference
Mean(SD)
Intervention gps 16.54(2.467) 18.60(2.049) 2.06 0.000
Control group 16.17(3.59) 13.32(3.83) -2.86 0.000

Table III: Level of knowledge on needle stick injury and universal precaution among
intervention groups pre and post intervention.

Knowledge

Pre-intervention

Post intervention P-value

Range- 5-23

Chi square-13.1

Good(23-18)

30(22.1%)

80(58.8%)

0.010

Fair(17-12)

101(74.3%)

55(40.4%)
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Poor(less than 12) 5(3.7%) 1(0.7%)

Table IV: Prevalence of needle sticks injury among intervention and control groups.

Intervention Control

Pre Post P Value Pre Post P Value

Total Ye 25 (18.4 4(2.9%) 0.00 38(21.1%) 793.9%) 0.00
injury s %)

No 111 132 (97.1%) 142 (78.9%) 173
(81.6%) (96.7%)
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