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ABSTRACT

Health care workers (HCWs) may be exposed to mercury in situations such as mercury spillage from broken thermometers 
and sphygmomanometers. However, if proper clean up measures are taken, the risk of mercury poisoning is low. The 
objectives of this study were to: 1) assess the knowledge, attitude, belief and practices (KABP) among HCWs on 
mercury spillage management; 2) apply an educational program regarding the appropriate mercury spillage handling; 
3) assess the improvement of KABP levels among HCWs after the program. An interventional study was conducted in 
nine hospitals and 63 health clinics across Selangor and Malacca, from September 2017 until February 2019. The KABP 
levels of the HCWs were measured before and, six months after the educational program was conducted. The program 
consisted of a series of lectures, demonstration video and simulation training. The assessment was performed using a 
validated self-administered questionnaire and all responses were kept anonymous. KABP levels before and after the 
program were then compared using chi-square test. The total study population showed a significant improvement in the 
knowledge (p<0.001), attitude (p=0.001) and practice (p<0.001) levels after the program. Improvement in the belief level 
was however not statistically significant (p=0.093). Our study highlights the need for an enhanced training module in 
mercury spillage management to ensure that HCWs are capable of handling the hazardous waste correctly. The results 
showed that, our educational program was effective and therefore could be applied in healthcare facilities to improve 
HCWs competency on mercury spillage management.  

KEYWORDS: Waste Management, Occupational Safety, Education, Community Trial, KAP 



37

INTRODUCTION

Elemental mercury (Hg) is a heavy, shiny, silvery liquid 
commonly found in schools and universities (20%), 
healthcare facilities (17%), residents (17%), public 
utilities (13%) and industrial sites (10%) (1). Health care 
workers (HCWs) may be at risk of Hg exposure in cases 
of leakage or spillage from broken and obsolete Hg–
containing devices (2), poor practices during handling 
dental amalgam (3), and inappropriate clean up 
measures of mercury spills (4). 
 The most anticipated exposure of Hg is from 
the inhalation process, other possible exposure routes 
include dermal contact and ingestion.  Inhalation of 
Hg vapour is the major route of Hg exposure as it is 
extremely volatile at room temperature (5). The clinical 
presentation of Hg poisoning varies depending on the 
dose, duration and form of exposure. Individuals acutely 
exposed to Hg may present with respiratory symptoms 
(cough, breathing difficulty), gastrointestinal symptoms 
(metallic taste in the mouth, nausea, vomiting, diarrhoea), 
skin rashes, eye irritation, and fever (5). Whereas, 
chronic exposure or acute exposure to extremely high 
levels of Hg may induce more devastating effects to the 
brain, liver, cortex of kidneys and developing foetuses 
(6,7). 
 There were series of Hg spillage incidences 
that were reported in the Ministry of Health Malaysia 
(MOH) healthcare facilities, with 25 cases in 2016, 14 
cases in 2017 and two cases in 2018 (8). However, 
there are limited data on health effects as a result of 
these Hg spillages.  Inappropriate management of Hg 
spillages may unnecessarily expose HCWs and patients 
to Hg hazards. Until all Hg–containing medical devices 
are completely removed from healthcare facilities, the 
risk of exposure to Hg vapour could not be completely 
removed.
 Effective and adequate training are vital 
components in equipping HCWs with the proper 
knowledge and skills to handle Hg spillages. As per 
current practice, the training offered to HCWs for handling 
Hg spillage is provided in the form of brief lectures given 
once to twice yearly during the Continuing Medical 
Education (CME) and Continuing Nursing Education 
(CNE) sessions. In view of Hg spillages in hospitals are 
usually managed by concession companies, these CME 
and CNE sessions were targeted more towards HCWs 
working in health clinics as compared to those working 
in hospitals. In this regard, it could be anticipated that 
many HCWs were not trained to handle Hg spillages 

competently.
 Accordingly, we developed a training program 
which utilized a combination of theoretical and 
practical approach to address: 1) a continued problem 
of inappropriate management of Hg spills in MOH 
healthcare facilities; 2) ensure HCWs received equally 
effective training, and thus; 3) assist HCWs to develop 
Hg handling competencies. And to our best knowledge, 
there are currently no published studies evaluating the 
impact of an educational program on the knowledge, 
attitude, belief and practices (KABP) regarding Hg 
hygiene among HCWs. Therefore, our study aimed to 
assess the impact of our training program on the levels 
of KABP regarding mercury spillage management 
among HCWs.

MATERIALS AND METHODS

Study setting
This study was an interventional study conducted in 72 
randomly selected MOH healthcare facilities (9 hospitals 
and 63 health clinics) across the states of Selangor and 
Malacca from September 2017 until February 2019.

Sample size 
The sample size was determined by applying two 
proportions (independent observation) formula based 
on a study by Kumar et al (9). It was discovered that the 
proportion of good knowledge regarding infectious waste 
among health staff pre-intervention was 55% whereas 
the proportion increased to 75% post-intervention with 
α=0.05 and 80% power of study (9). In view of the 
possibility of high turnover rate among HCWs (10), and 
as suggested by the Occupational Health Unit, MOH 
representatives, an additional 40% of subjects from the 
calculated sample size was included to overcome the 
high chances of drop out from the subjects. Therefore, 
the target sample size was 520 subjects per arm.

Study population
 The number of participants from each hospital 
and health clinic were determined by probability 
proportionate to size. Participants in this study were 
randomly selected from nine hospitals (seven in 
Selangor and two in Malacca) and 63 health clinics (44 in 
Selangor and 19 in Malacca), which were also randomly 
selected from all MOH healthcare facilities in the two 
states. The number of healthcare facilities in Selangor 
and Malacca segregated for participation in this study 
was decided based on the number of HCWs required 
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from each healthcare facility to participate as the study 
respondent, proportionate to the total number of eligible 
respondents from each facility. Inclusion criteria for the 
respondents were HCWs working in wards and clinics, 
while HCWs in radiology, laboratory and administrative 
units were excluded from the study on the basis that they 
are at minimal risk of Hg exposure as they do not handle 
Hg–containing equipment. 
 Participants were kept anonymous to 
encourage truthful responses, and to avoid the HCWs 
from deliberately anticipating the post–intervention 
survey (11). To reduce bias in respondent selection, a 
complete list of HCWs names from each of the selected 
healthcare facilities were obtained prior to questionnaire 
distribution. Using stratified random sampling based 
on the healthcare facility (either hospital or health 
clinic), 520 HCWs were selected to participate in an 
evaluation before and after the program. All selected 
study participants were then approached and invited to 
participate in the study. Those who agreed to participate 
gave written informed consent.

Educational Program
The educational program was constructed by the authors 
and reviewed by a panel of experts in public health, 
occupational and environmental health. The program 
was first delivered in a training of trainers (TOT) session 
to representatives from all MOH healthcare facilities 
in Selangor and Malacca; which consisted of a group 
of occupational health officers, doctors, head nurses, 
nurses and medical assistants. The program included 
lectures, a video demonstration and a simulation training 
on Hg spillage management. 
 The lectures were on physical and chemical 
properties, adverse health effects of Hg, safe Hg spillage 
handling procedures, and management of exposed 
victims. Following the lectures, an eight-minute video 
developed by the authors demonstrating the correct 
method for Hg spillage management was shown to the 
representatives. In addition to the lectures and video 
demonstration, the representatives were also given 
a hand–on simulation training. During the simulation 
training, pieces of glass pipettes were used to represent 
broken glass thermometers, coloured drinking water and 
edible silver beads were used to mimic Hg spill. Then, 
using a pre-assembled Hg spill kit, the representatives 
were taught how to properly manage Hg spillages in 
various scenarios frequently encountered in MOH 
healthcare facilities. 
 At the end of the TOT session, digital handouts 

of the lectures and video, and health alert cards featuring 
information regarding the health effects of Hg exposure, 
were distributed to the representatives. All materials 
were prepared in both English and Malay languages. 
The representatives were then required to train other 
HCWs and implement the program in all MOH healthcare 
facilities throughout Selangor and Malacca. Quality 
control sessions were performed by the research team 
to ensure the educational program conducted by each 
representative was consistent, correct and completed.

Assessment Tool
A set of validated, bilingual (English and Malay), self–
administered questionnaires was used as a tool to 
evaluate the HCWs’ KABP regarding Hg spillage 
management. The questionnaire was distributed to 
the healthcare facilities before and 6 months after the 
program implementation. Items in the questionnaire 
were constructed with reference to the contents of 
the educational program which were mainly based on 
literatures and the Guidelines on Disposing Mercury 
Containing Sphygmomanometers and Thermometers in 
MOH Hospitals (12). During the process of questionnaire 
development, content validity was established by a jury 
of seven experts in public health, occupational and 
environmental health, and health behavioural research. 
In addition, face validity was conducted with a group 
of approximately 30 occupational and environmental 
health officers during a briefing session of this study. 
To ensure the understanding of the words and sentence 
constructions, a pre–test and cognitive debriefing 
session was done with 40 HCWs of similar background 
to the targeted study population from a hospital in a 
different state. A pilot test was then done on another 100 
HCWs with similar background. Results from the pre–
test and pilot test were used to compute the reliability 
and internal consistency for each domain. Cronbach’s 
alpha coefficients between the two groups tested for 
knowledge (0.80), attitude (0.77), belief (0.53), and 
practice (0.63) indicated a moderate to high reliable 
scale (13).
 The questionnaire consisted of five sections; 
the socio-demographic variables, knowledge, 
attitude, belief, and practice in relation to Hg spillage 
management. Items in the knowledge section were 
designed with the intention of obtaining participants’ 
knowledge on Hg–containing items, routes and health 
effects of Hg exposure, Hg properties, Hg spillage kit, 
and on the correct Hg waste management. Items in 
the practice section were developed with the aim of 
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assessing participants’ practices on handling Hg spillage 
and disposal of the collected hazardous waste. Whereas 
items in the attitude and belief sections were developed 
to assess participants’ perspectives and perceptions 
towards Hg and its spillage management. A range of 
categorical responses were provided for items in the 
knowledge and practice sections where participants 
were required to tick in the boxes with their answers. 
Whereas items in the attitude and belief sections used 
a 4–point Likert scale ranging from “strongly disagree” 
to “strongly agree”. A copy of the questionnaire can be 
found in Appendix 1.
 Each correct answer from the knowledge and 
practice sections received 1 point. For the Attitude and 
Belief sections, “strongly agree”, “agree”, “disagree” 
and “strongly disagree” responses to positively phrased 
statements received 4, 3, 2, and 1 points respectively. 
While “strongly agree”, “agree”, “disagree” and “strongly 
disagree” responses to negatively phrased statements 
received 1, 2, 3, and 4 points respectively. Answered 
questionnaire forms were all inspected for completion 
by the research team upon return. The blank items were 
considered a conscious response from the respondent, 
and were treated as negative responses. Cumulated 
scores were then categorized into “Good” and “Poor” 
for each KABP section. Based on the similar study 
conducted in India, where majority of the respondents 
scored at least five correct answers over a total of ten 
questions relating to Biomedical waste management 
(BMWM), it was decided that a minimum score of 50% 
was required to be categorized into “Good” levels of 
KABP (14).

Statistical analysis
Statistical analysis was done using IBM SPSS Statistics 
for Windows, version 26. Respondents’ socio–
demography variables were presented as frequencies 
and percentages. Since responses were unpaired, 
the association between pre– and post–intervention 
KABP scores; between good KABP scores and socio–
demographic subgroups (i.e. gender, educational 
qualification, profession, type of health care facility and 
years of service) were done using Pearson's Chi-square 
test. Missing data were excluded from the calculations. 
A 95% level of significance was used throughout the 
study. 

RESULTS

Sociodemographic backgrounds

This study included 441 respondents pre–intervention, 
and 517 respondents post–intervention; with a 
response rate of 84.8% and 99.4% respectively. The 
82 non respondents comprised those who refused to 
participate and those who were not present at the time 
of questionnaire distribution.
 The socio–demographic distributions of the 
respondents observed were similar pre– and post–
intervention (Table 1). Approximately three quarter of 
the respondents were female; 75.2% pre–intervention 
and 73.7% post–intervention. Majority of the HCWs 
who participated were nurses; 31.8% pre–intervention 
and 27.1% post–intervention. A larger portion of 
respondents were employed in health clinics; 66.1% 
pre–intervention and 65.0% post–intervention. Most 
of them had more than 10 years of experience in their 
service; 35.7% pre–intervention and post-intervention. 
Majority obtained a diploma; 51.1% pre–intervention and 
48.4% post–intervention. Few of the respondents had 
ever experienced a Hg spillage incident; 15.4% pre–
intervention and 14.7% post–intervention.

KABP levels before and after the educational 
program
Table 2 shows the percentage of “Good” and “Poor” 
levels for Knowledge, Attitude, Belief and Practice 
between pre– and post–intervention groups. Total study 
population showed an increase in Knowledge, Attitude, 
Belief and Practice scores by 38.3%, 5.7%, 3.2% 
and 17.2% respectively after the program. However, 
the improvement in belief among the HCWs after the 
program was not statistically significant (p=0.093).
 The association of Good Knowledge, Attitude, 
Belief and Practice levels with the different socio–
demographic variables are shown in Table 3. Good 
knowledge was significantly associated with profession 
(p=0.003) (Table 3), where an increase of 68.9% hospital 
attendants (HA), 64.8% midwives (MW) and 63.4% chief 
medical officers (CMO) had scored good knowledge 
after the program.
 Results also revealed that though there was a 
significant improvement in respondents’ attitude post–
intervention (p=0.001) (Table 2), it was however, not 
contributed by their socio–demographic backgrounds 
(p=0.50 – 0.795) (Table 3).
 Good belief levels were significantly associated 
with education (p=0.028) and profession (p=0.017) 
(Table 3). An increase of 17.9% of HCWs with the lowest 
educational level had good knowledge post–intervention 
as compared to 7.7% decrease among postgraduate 
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HCWs. Whereas by profession, an increase of 23.2% 
HA and 10.3% CMO had scored good knowledge post–
intervention.
 Similarly, the profession of respondents also 

Table 1. Socio-demography of the study population

Variable
Before Program

(N=440)
After Program

(N=517)
Frequency Percentage (%) Frequency Percentage (%)

Gender
Male 109 24.8 136 26.3
Female 331 75.2 381 73.7

Profession
Specialist 11 2.5 15 2.9
Chief Medical Officer 7 1.6 25 4.8
Doctor 91 20.7 103 19.9
Head Nurse 39 8.9 30 5.8
Nurse 140 31.8 140 27.1
Medical Assistant 67 15.2 92 17.8
Hospital Attendant 42 9.5 52 10.1
Midwife 43 9.8 60 11.6

Healthcare facility
Hospital 149 33.9 181 35.0
Health clinic 291 66.1 336 65.0

Years of service
Less than 1 year 16 3.6 14 2.7
1 to 5 years 142 32.3 156 30.2
6 to 10 years 125 28.4 163 31.6
More than 10 years 157 35.7 184 35.7

Level of education
High school  82 18.6 88 17.1
Diploma 225 51.1 250 48.4
Undergraduate 115 26.1 143 27.7
Postgraduate 14 3.2 13 2.5
Others 4 0.9 22 4.3

Previous exposure to Hg spillage
Yes 67 15.4 76 14.7
No 367 84.6 441 85.3

significantly influenced the level of good practice 
(p=0.048). It was observed that 38.3% of HA, 36.4% 
of head nurses, and 33.1% of CMO had improved and 
scored good practice post–intervention (Table 3).
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KABP levels before and after the educational 
program
Table 2 shows the percentage of “Good” and “Poor” 
levels for Knowledge, Attitude, Belief and Practice 
between pre– and post–intervention groups. Total study 
population showed an increase in Knowledge, Attitude, 
Belief and Practice scores by 38.3%, 5.7%, 3.2% 
and 17.2% respectively after the program. However, 
the improvement in belief among the HCWs after the 
program was not statistically significant (p=0.093).
 The association of Good Knowledge, Attitude, 
Belief and Practice levels with the different socio–
demographic variables are shown in Table 3. Good 
knowledge was significantly associated with profession 
(p=0.003) (Table 3), where an increase of 68.9% hospital 
attendants (HA), 64.8% midwives (MW) and 63.4% chief 
medical officers (CMO) had scored good knowledge 
after the program.
 Results also revealed that though there was a 
significant improvement in respondents’ attitude post–
intervention (p=0.001) (Table 2), it was however, not 
contributed by their socio–demographic backgrounds 

Table 2. Knowledge, Attitude, Belief and Practice levels of the study population before and after the educational program

KABP Level
Before Program 

(N=441)
n (%)

After Program
(N=517)

n (%)
X2 statistic† (df) p–value

Knowledge
Good  133 (30.2)  354 (68.5) 139.779 (1) <0.001*
Poor  308 (69.8)  163 (31.5)

Attitude
Good  394 (89.3)  491 (95.0) 10.711 (1) 0.001*
Poor  47 (10.7)  26 (5.0)

Belief
Good  394 (89.3)  478 (92.5) 2.824 (1) 0.093
Poor  47 (10.7) 39 (7.5)

Practice
Good  258 (58.6)  392 (75.8) 32.221 (1) <0.001*
Poor  182 (41.4)  125 (24.2)

n = frequency
df = degree of freedom
† Chi-square test for independence
* significant p–value at 95% confidence interval

(p=0.50 – 0.795) (Table 3).
 Good belief levels were significantly associated 
with education (p=0.028) and profession (p=0.017) 
(Table 3). An increase of 17.9% of HCWs with the lowest 
educational level had good knowledge post–intervention 
as compared to 7.7% decrease among postgraduate 
HCWs. Whereas by profession, an increase of 23.2% 
HA and 10.3% CMO had scored good knowledge post–
intervention.
 Similarly, the profession of respondents also 
significantly influenced the level of good practice 
(p=0.048). It was observed that 38.3% of HA, 36.4% 
of head nurses, and 33.1% of CMO had improved and 
scored good practice post–intervention (Table 3).

KABP levels and past experience of Hg spillage 
incidence
Table 4 shows the results of HCWs with good KABP 
levels were not influenced by their experience of Hg 
spillage incidences (p=0.343 to 0.975). Majority of HCWs 
who had scored good KABP levels had no previous 
experience with Hg spillages, while only less than a 
quarter (14 – 15%) of HCWs who scored good KABP 
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Table 3. Good levels of knowledge, attitude, belief and practice before and after the educational program association with respondents’ backgrounds

Variable

Good Knowledge Good Attitude Good Belief Good Practice
Before
n (%)

After
n (%)

X2 
statistic† 

(df)

p – 
value†

Before
n (%)

After
n (%)

X2 
statistic† 

(df)

p – 
value†

Before
n (%)

After
n (%)

X2 
statistic† 

(df)

p – 
value†

Before
n (%)

After
n (%)

X2 
statistic† 

(df)

p – 
value†

Gender
Male 31 

(28.4)
81 
(59.6)

0.20 (1) 0.888 97 
(89.0)

131 
(96.3)

0.455 (1) 0.500 100 
(91.7)

128 
(94.1)

0.198 (1) 0.656 74 
(67.9)

110 
(80.9)

0.030 (1) 0.863

Female 101 
(30.5)

273 
(71.7)

296 
(89.4)

360 
(94.5)

293 
(88.5)

350 
(91.9)

184 
(55.6)

282 
(74.0)

Education
High school 14 

(17.1)
73 
(83.0)

9.436 (4) 0.051 68 
(82.9)

81 
(92.0)

8.747 (4) 0.068 58 
(70.7)

78 
(88.6)

10.878 
(4)

0.028* 36 
(43.9)

67 
(76.1)

Diploma 67 
(29.8)

158 
(63.2)

205 
(91.1)

240 
(96.0)

208 
(92.4)

229 
(91.6)

134 
(59.6)

191 
(76.4)

Under–graduate 
43 
(37.4)

94 
(65.7)

102 
(88.7)

139 
(97.2)

109 
(94.8)

138 
(96.5)

75 
(65.2)

109 
(76.2)

4.613 (4) 0.329

Post-graduate
4 (28.6) 7 (53.8) 14 

(100.0)
12 
(92.3)

14 
(100.0)

12 
(92.3)

10 
(71.4)

12 
(92.3)

Others 4 
(100.0)

21 
(95.5)

4 
(100.0)

19 
(86.4)

4 
(100.0)

21 
(95.5)

3 (75.0) 13 
(59.1)

Profession
Specialist 4 (36.4) 8 (53.3) 21.259 

(7)
0.003* 11 

(100.0)
14 
(93.3)

11.813 
(7)

0.107 11 
(100.0)

14 
(93.3)

17.132 
(7)

0.017* 8 (72.7) 13 
(86.7)

Chief
Medical
Officer 2 (28.6) 23 

(92.0)
7 
(100.0)

24 
(96.0)

6 (85.7) 24 
(96.0)

3 (42.9) 19 
(76.0)

14.185 
(7)

0.048*
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Doctor 37 
(40.7)

63 
(61.2)

78 
(85.7)

101 
(98.1)

88 
(96.7)

102 
(99.0)

65 
(71.4)

84 
(81.6)

Head Nurse 12 
(30.8)

23 
(76.7)

35 
(89.7)

29 
(96.7)

36 
(92.3)

26 
(86.7)

17 
(43.6)

24 
(80.0)

Nurse 40 
(28.6)

85 
(60.7)

128 
(91.4)

135 
(96.4)

128 
(91.4)

131 
(93.6)

82 
(58.6)

99 
(70.7)

Medical
Assistant 19 

(28.4)
53 
(57.6)

62 
(92.5)

90 
(97.8)

62 
(92.5)

82 
(89.1)

47 
(70.1)

72 
(78.3)

Hospital
Attendant 5 (11.9) 42 

(80.8)
31 
(73.8)

43 
(82.7)

25 
(59.5)

43 
(82.7)

13 
(31.0)

36 
(69.2)

Midwife 13 
(30.2)

57 
(95.0)

41 
(95.3)

55 
(91.7)

37 
(86.0)

56 
(93.3)

23 
(53.5)

45 
(75.0)

Healthcare facility
Hospital 34 

(22.8)
90 
(49.7)

0.006 (1) 0.940 132 
(88.6)

169 
(93.4)

0.067 (1) 0.795 132 
(88.6)

160 
(88.4)

0.001 (1) 0.971 88 
(59.1)

130 
(71.8)

0.062 (1) 0.803

Health
Clinic 98 

(33.7)
264 
(78.6)

261 
(89.7)

322 
(95.8)

261 
(89.7)

318 
(94.6)

170 
(58.4)

262 
(78.0)

Years of service
Less than 1 year 2 (12.5) 6 (42.9) 0.319 (3) 0.956 15 

(93.8)
13 
(92.9)

2.123 (3) 0.547 14 
(87.5)

13 
(92.9)

2.137 (3) 0.544 12 
(75.0)

11 
(78.6)

1 to 5 years 39 
(27.5)

102 
(65.4)

126 
(88.7)

150 
(96.2)

128 
(90.1)

148 
(94.9)

82 
(57.7)

119 
(76.3)

1.920 (3) 0.589

6 to 10 
years 44 

(35.2)
111 
(68.1)

109 
(87.2)

154 
(94.5)

110 
(88.0)

154 
(94.5)

78 
(62.4)

128 
(78.5)

More than 10 years 47 
(29.9)

135 
(73.4)

143 
(91.1)

174 
(94.6)

141 
(89.8)

163 
(88.6)

86 
(54.8)

134 
(72.8)

n = frequency
df = degree of freedom
† Chi-square test for independence
* significant p–value at 95% confidence interval 
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Table 4. Previous experience of mercury spillage incidence association with good Knowledge, Attitude, Belief and 
Practice levels (N=958)

KABP Level N
Previously experienced a mercury spillage incidence

Yes
n (%)

No
n (%)

X2 statistic† (df) p–value†

Good Knowledge 487 68 (14) 419 (86.0) 0.901 (1) 0.343
Good Attitude 882 132 (15.0) 750 (85.0) 0.048 (1) 0.827
Good Belief 871 130 (14.9) 741 (85.1) 0.101 (1) 0.751
Good Practice 650 97 (14.9) 553 (85.1) 0.001 (1) 0.975

N = sample size 
n = frequency
df = degree of freedom
† Chi-square test for independence
* significant p–value at 95% confidence interval

levels had actually experienced a Hg spillage incident.
DISCUSSION
Our study observed an unsatisfactory baseline level of 
knowledge on Hg and its spillage management among 
the HCWs. This finding reflects a lack of fundamental 
knowledge of the HCWs prior to the educational 
program. Hence, it suggests the need for an improved 
training method, as the first step in the prevention and 
minimisation of risks associated with occupational 
hazards.
 To date, there are no published KABP studies 
that evaluate the impact of education on hazardous 
waste management in Malaysia. Our study implemented 
an educational program in the form of lectures, video 
demonstration, and simulation training; then assessed 
its impact on HCWs KABP scores regarding Hg spillage 
management. The HCWs showed a significant increase 
in their knowledge, attitude and practice (KAP) levels 
after the program. Our results were consistent with other 
studies which also demonstrated a positive impact of the 
health education intervention on KAP scores regarding 
waste management (14-16).
 In India, it was reported that a training module 
had effectively elevated the KAP score on BMWM 
among nurses. This was evident with an improvement 
of both average and good knowledge among the nurses 
at 47.2% and 52.8%; respectively upon training. The 
comparison was made against the observation of 78.4%, 
11.3% and 10.3% of nurses that portrayed average, good 
and poor knowledge prior to training exposure (14).
 Another study in India found that a sensitisation 
program and new waste management rules regarding 
BMWM had also effectively improved the KAP score of 

HCWs. Almost half (42%) had poor KAP scores, 59% 
scored average and only 2% scored good KAP before 
the intervention. After the intervention, KAP scores were 
observed to be elevated where 71% scored average, 
21% good and 11% poor KAP (15). 
 Additionally, results from another similar 
study in Egypt have also shown that educational and 
training programs were effective in improving the 
KAP on medical waste management among HCWs 
in a university hospital. The program was proven to 
adequately improve the KAP among physicians, nurses 
and auxiliary workers by approximately 52.8% to 58.4%, 
34.04% to 48.5% and 50.0 to 51.5%, respectively (16).
 The findings of our study have also revealed 
that although there was an improvement in belief among 
the HCWs post–intervention, it was not statistically 
significant (p=0.093). This is perhaps in relevance to the 
strong beliefs among the HCWs prior to the intervention 
itself. Likewise, several other studies have also found 
that established positive beliefs pre–intervention did not 
change significantly post–intervention (17,18). 
 A study on the effects of educational and 
feedback interventions on recycling knowledge, attitudes, 
beliefs, and behaviours among students in University of 
Michigan have shown that beliefs on recycling behaviour 
between the intervention and control group of students 
was not significantly different (F=1.91, p=0.13) (17). The 
study reported that the finding was probably due to 
the students already had a pro–environmental stance 
and held positive beliefs on recycling even prior to the 
intervention (17).
 Similarly, another study conducted among 
university students in Midwest of the United States 
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found that written messages did not have a significant 
influence on the students’ beliefs toward food waste and 
sustainability (18). The study observed constant beliefs 
among the students throughout the study duration, 
reckoning that they already had positive baseline beliefs 
toward sustainability and opposition to food waste; 
therefore, it was expected that their positive beliefs did 
not change significantly (18).
 Beliefs are ideas that are held to be true; 
developed from what is seen, heard, experienced, read 
and thought about (19). With this in view, it could be 
presumed that the foundation of the HCWs belief in our 
study was potentially contributed by the media. It was 
worthwhile to note that, there was a sporadic increase 
in media coverage of Hg spillage incidents in Malaysia 
within the year 2016 to 2017, leading to numerous news 
coverages on Hg spill incidences in healthcare facilities 
(20,21), schools (22,23), colleges (24,25), as well as 
private residences (26).
 A study on the effects of news media coverage 
on population beliefs about the association between 
smoking and health provide support on this aspect. 
The study noted an increasing number of articles on 
smoking and health from 1950s to 1980s; from less than 
20 to more than 70 articles per year. Following the media 
coverage trend, less than half of the population believed 
that smoking caused lung cancer in the 1950s, and this 
perception substantially increased to over 90% by the 
early 1980s. Additionally, the percentage of population 
that believed smoking is hazardous to non–smokers’ 
health was also increased from less than 50% in 1974 to 
70% in 1980s (27).
 Additionally, our study also found no evidence 
of HCWs’ past experience of Hg spillage incidents 
having an influence on their KABP levels. Similarly, 
another local study investigating the predictors for good 
knowledge regarding mercury hygiene among HCWs 
also discovered that, among the respondents who 
had good knowledge, only 14.6% (n=63) had previous 
exposure to Hg spillage. Additionally, the study found 
that only 8.1% of the respondents had ever cleaned a 
Hg spillage, and just 2.3% had supervised the clean-up 
process (28). This suggests that HCWs who have been 
exposed to a Hg spillage incident may not necessarily 
involve in the decontamination process. They may have 
not given much attention to the potential hazards and 
the cleaning procedure, hence unaffecting their KABP 
levels on Hg hygiene.

CONCLUSION 

Our study highlighted significant improvement in the 
HCWs knowledge, attitude and practice levels upon 
the program implementation that emphasized the need 
for HCWs to attend more educational opportunities to 
update their knowledge and strengthen their skills. 
The design of our program which included theoretical 
lectures, visual–based learning through videos and 
simulation training, has shown that HCWs could indeed 
improve their competencies in Hg spillage management. 
Therefore, the practical and engaging approach of our 
program could be proposed to health policy makers and 
authorities for replication in other healthcare facilities. 
Nevertheless, our study had some methodological 
limitations. Since the responses were kept anonymous, 
it was not possible to conduct samples pairing before 
and after the program; as well as the long-term impact 
could not be concluded with lack of follow-up measures 
with the respondents. As with any other survey studies, 
the findings from our study can only be considered 
descriptive and hypothesis–generating.
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