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The coronavirus disease (COVID-19) outbreak has heightened global concerns about 
virus transmission through shared public facilities. People increasingly avoid touching 
public surfaces like doorknobs, trolley handles, and lift buttons to prevent 
microorganism transmission via direct contact with fomites. In multi-storied buildings, 
lift buttons are among the most frequently touched surfaces. This study focused on 
the knowledge, attitude, and practice (KAP) of students at IIUM Kuantan regarding 
microorganism transmission via lift buttons. The aim was to assess the KAP levels 
among students and identify factors influencing these outcomes. Additionally, the 
study analysed the correlation between the three domains and suggested solutions to 
reduce microorganism transmission. A cross-sectional study was conducted among 
172 IIUM Kuantan students using standardized questionnaires. A scoring system 
graded the KAP scores. Knowledge about microorganism transmission was assessed 
with ten true or false questions, attitudes were evaluated using ten statements on a 
five-point Likert scale, and practices were measured through ten statements on a four-
point Likert scale. Descriptive and inferential statistics were applied to analyse the 
data. Results indicated that 70% of the students had good knowledge, 72% had good 
attitudes, and 74% demonstrated moderate practices. Factors influencing these results 
included age and year of study. The study found a positive correlation between 
knowledge and attitude, while no correlation was observed between knowledge and 
practice or attitude and practice. Suggested measures to curb transmission included 
implementing voice recognition systems in lifts and providing hand sanitizers inside 
and outside lifts. This study effectively increased students' awareness of 
microorganism transmission via lift buttons and promoted proper practices to reduce 
such transmissions.  
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1. Introduction 
 

Microorganisms, including viruses, bacteria, fungi, and protozoa, are ubiquitous in shared areas 
frequently used by many people, such as lift buttons, doorknobs, trolley handles, and sinks [1]. 
Bacterial colonization in these areas is a primary concern, as it leads to infectious diseases in humans. 
Transmission of these microorganisms occurs through direct contact and environmental reservoirs 
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like water, food, and fomites [2]. High-touch surfaces have significant potential to harbour and spread 
pathogens within communities and buildings [3]. 

Studies have shown substantial contamination on public transport surfaces, such as handrails and 
seats. A study in Washington D.C. found 67% of metro rail system samples contaminated with 
bacteria, highlighting the risk of pathogen transmission in public areas [4]. Similarly, a Midwestern 
university study identified Staphylococcus aureus on doorknobs, indicating human interaction with 
inanimate objects as a source of bacterial transmission in crowded institutions [5]. Research in Mecca 
city identified various contaminated public surfaces, with the highest bacterial counts found on 
supermarket child seats and refrigerated water taps [1]. While a study conducted by Kandel et al., [6] 
depicted that, in healthcare settings, lift buttons pose a higher risk of microbial colonization 
compared to toilet surfaces, contributing to nosocomial infections if not properly sanitized. Other 
than that, a study at Isfahan University found 100% of lift buttons contaminated with both Gram-
positive and Gram-negative bacteria [3]. 

At IIUM Kuantan, previous studies by Danial [7] and Te [8] on bacterial contamination of lift 
buttons in student dormitories revealed a significant presence of microorganisms, with high 
contamination rates in lifts of Mahallah Khalid Al-Walid (95.5%) and Mahallah Fatimah Az-Zahra 
(92%). Given that all buildings on this healthcare campus are multi-storied, the frequent use of lifts 
exposed users to various pathogens concentrated on lift buttons. These findings underscore the need 
for effective cleaning and disinfection protocols in high-touch areas to mitigate pathogen spread. 
Effective disinfection involves removing pathogenic microorganisms from surfaces, excluding 
resistant bacterial spores. Common disinfectants include quaternary ammonium compounds, 
chlorine compounds, alcohols, and hydrogen peroxide, each with specific uses and efficacy levels. 
Factors influencing disinfection effectiveness include microbial load, surface type, and disinfectant 
concentration and exposure. 

The COVID-19 pandemic has heightened awareness of microorganism transmission through 
fomites, emphasizing the need for regular disinfection of high-touch surfaces in public and healthcare 
settings [9]. Various studies have highlighted the importance of hand hygiene and surface 
disinfection to prevent infection spread [10-12]. Implementing rigorous cleaning schedules and 
disinfection protocols, along with public education, can help reduce pathogen transmission and 
protect public health. Although many studies have identified microorganisms on lift buttons, there is 
a lack of literature examining the knowledge, attitude, and practice (KAP) of individuals regarding this 
issue and how to mitigate microorganism transmission in public areas. It is expected that 
sociodemographic factors play essential roles in influencing KAP among the general population and 
IIUM Kuantan students specifically. Knowledge and attitude significantly impact practices, which in 
turn determine the effectiveness of measures to prevent microorganism transmission via lift buttons. 

This study focused on the KAP regarding microorganism transmission via lift buttons among 
students at IIUM Kuantan, Pahang. The study aimed to determine the level of KAP on microorganism 
transmission via lift buttons among students at IIUM Kuantan, Pahang; identify the factors associated 
with the KAP of microorganism transmission via lift buttons; examine the correlation between KAP 
and microorganism transmission; and identify practical solutions for preventing and reducing 
microorganism transmission via lift buttons. 
 
2. Methodology  
2.1 Study Ethics and Design 
 

Ethical approval for this study was obtained from the Kulliyyah Postgraduate and Research 
Committee (KPGRC), Kulliyyah of Allied Health Sciences, followed by approval from the IIUM 
Research Ethical Committee (IREC) under reference no: IIUM/504/14/11/2/IREC 2020-BS (KAHS). All 
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respondent information was kept private and confidential. This cross-sectional study examined the 
knowledge, attitude, and practice (KAP) of microorganism transmission via lift buttons in a specific 
population at a single point of time. The setting of this study was in IIUM Kuantan, Pahang from 
February to May 2020. 
 
2.2 Study Population 
 

The study population comprised students of IIUM Kuantan. The sample size was calculated using 
the single proportion formula, considering a 10% dropout rate, as recommended by Basir et al., [13]. 
The minimum required sample size was 171, with a final sample size of 188 to account for non-
responses. The calculation is written in Eq. (1): 
 
Sample size,  
n = [Z α/2 / Δ]2p(1-p)             (1) 
n = [1.96/0.06]2 0.2(1- 0.2) 
n = 171+10% non-response rate  
n = 188 
 
where,   
Z α/2 = 1.96 (for 95% confidence interval) 
Δ = 0.06 (precision) 
p = 0.20 (proportion in population) 
 
2.3 Sampling Method & Inclusion and Exclusion Criteria 
 

A convenience sampling method was employed, targeting male and female students of IIUM 
Kuantan, preferably those residing in campus dormitories (mahallah). This non-probability sampling 
method selected the most readily available participants. Participants included in the study were 
students who had used lifts in multi-storied campus buildings at least once in the past year and who 
could understand English or Malay for survey purposes. Students on study leave, internships, or living 
off-campus were excluded from the study. 
 
2.4 Questionnaire Design and Modification 
2.4.1 Questionnaire design 
 

The questionnaire used in this study was modified from Basir et al., [13]. The questionnaire design 
involved identifying the study domain, specifically the KAP of IIUM Kuantan Campus students 
concerning microorganism transmission via lift buttons. Following the Guideline for Conducting a 
Knowledge, Attitude, and Practice (KAP) Study by Kaliyaperumal [14], the question preparation 
process was carried out in stages. This involved reviewing questionnaires from previous studies, 
brainstorming key items to be assessed, and constructing new questions and statements based on 
the revised items. An additional section of questions was also constructed in section five. Among the 
constructed open-ended questions focused on suggestions on how to develop innovation of the lift 
without the need to touch buttons and some preventive measures related in this matter. The answers 
in this section were not scored but were considered for this study instead. The questionnaire 
comprised five sections: 
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i. Section 1: Collected sociodemographic data. 
ii. Section 2: Assessed knowledge with 10 true/false/not sure questions. 

iii. Section 3: Evaluated attitudes using a Likert scale from "strongly disagree" to "strongly agree." 
iv. Section 4: Measured practices with 10 Likert-scale questions from "never" to "always". 
v. Section 5: Included open-ended questions for suggestions on lift innovation and preventive 

measures. 
 
2.4.2 Content validation 
 

The modified questionnaire was validated by three experts in Microbiology and Biostatistics to 
ensure clarity, relevance, and accuracy. Ensuring content validity was a key focus, confirming that the 
modified questionnaire accurately measured the intended topic by covering all relevant aspects, 
ensuring each question was meaningful, and maintaining alignment with the research objectives. 
Later, a pilot study was conducted to identify potential issues and refine the research instruments 
before the main study. Expert reviews helped ensure no key elements were missed, preventing 
incomplete or inaccurate data collection. 
 
2.5 Data Collection 
 

Data were collected using self-administered questionnaires distributed via email and Google 
Forms to IIUM Kuantan students. Participation was voluntary, and participants were informed they 
could withdraw at any time. Written informed consent was obtained, and no time limit was imposed 
for completing the questionnaires. 
 
2.6 Data Analysis 
 

Data were entered and analysed using the Statistical Package for Social Sciences (SPSS). Normality 
checks were conducted prior to performing any statistical analyses. The scoring system for assessing 
knowledge, attitude, and practice (KAP) towards microorganism transmission among IIUM Kuantan 
students categorizes the total scores as follows: 

i. Good: A score of 20-28 for knowledge, 35-50 for attitude, and 28-40 for practice, 
corresponding to 70% or more of the total score. 

ii. Moderate: A score of 15-19 for knowledge, 26-34 for attitude, and 21-27 for practice, 
corresponding to 51-69% of the total score. 

iii. Poor: A score of 0-14 for knowledge, 10-25 for attitude, and 10-20 for practice, corresponding 
to 50% or less of the total score. 

For each item within the KAP categories: 
i. Knowledge: Correct statements are scored as 2 points for "True," 1 point for "Not sure," and 

0 points for "False." For false statements, the scoring is reversed, with 2 points for "False," 1 
point for "Not sure," and 0 points for "True." 

ii. Attitude: Positive statements are scored on a scale from 5 points for "Strongly agree" to 1 
point for "Strongly disagree." Negative statements are scored in reverse, with 5 points for 
"Strongly disagree" and 1 point for "Strongly agree." 

iii. Practice: Positive statements are scored from 4 points for "Always" to 1 point for "Never." 
Negative statements are scored in reverse, with 4 points for "Never" and 1 point for "Always. 

This scoring system was adapted with slight modifications from the study by Basir et al., [13]. 
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3. Results and Discussion 
3.1 Sociodemographic Characteristics of the Respondents 
 

This study included 172 students from IIUM Kuantan who participated in the survey. The 
sociodemographic profile of respondents is presented in Table 1. The majority resided in Mahallah 
Fatimah Az-Zahra (MFZ), while the fewest were from Mahallah Ummu Kalthum (MUK). All 
participants in MFZ were female students from the Kulliyyah of Allied Health Sciences (KAHS), 
Kulliyyah of Pharmacy (KOP), Kulliyyah of Science (KOS), and Kulliyyah of Nursing (KON), while MUK 
housed students from the Kulliyyah of Medicine (KOM) and Kulliyyah of Dentistry (KOD). All male 
participants resided in Mahallah Khalid Al Walid (MKAW). Regarding lift usage, participants were 
asked about the buttons they most frequently touched, with the "open" and "close" buttons being 
the most reported, followed by the "up" and "down" call buttons. Additionally, 73.3% of participants 
did not engage in lab-related activities during the semester, while those who did, primarily 
participated in laboratory practical. The elements from the sociodemographic section were used to 
analyse associations and correlations with the outcomes of the students' KAP. The survey on 
students' dormitory aimed to explore whether different programmes led to varying outcomes in the 
students' KAP. 
 

Table 1 
Sociodemographic data of respondents (n = 172) 
Characteristics Frequency Percentage (%) 
Age  

18 years old and below 
19 – 21 years old 
22 – 24 years old  
25 years old and above 

 
0 
66 
106 
0 

 
0 
38.4 
61.6 
0 

Gender  
Male  
Female 

 
35 
137 

 
20.3 
79.7 

Kulliyyah  
KAHSa  
KOPb 

KOSc 

KODd 

KONe 

KOMf 

 
82 
18 
43 
3 
15 
11 

 
47.7 
10.5 
25.0 
1.7 
8.7 
6.4 

Mahallah 
MKAWg 

MFZh 
MUKi 

 
35 
117 
20 

 
20.3 
68.0 
11.6 

Use of lift in mahallah 
Yes  
No 

 
144 
28 

 
83.7 
16.3 

Most likely touched buttons  
Up/down 
Open/Close 
LGj 
1 
2 
3 
4 
5 
6 

 
109 
125 
19 
68 
2 
25 
40 
17 
36 

 
63.7 
73.1 
11.1 
39.8 
1.2 
14.6 
23.4 
9.9 
21.1 
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7 
8 
9 
Alarm button 
Emergency phone button 

20 
17 
20 
1 
0 

11.7 
9.9 
11.7 
0.6 
9.4 

Involvement in lab work 
Yes 
No  

 
46 
126 

 
26.7 
73.3 

Type of lab work(s) involved 
Clinical attachment/practicum 
Laboratory practical 
Research project 

 
8 
36 
14 

 
17 
76.6 
29.8 

a = Kulliyyah of Allied Health Sciences g =Mahallah Khalid Al-Walid  
b = Kulliyyah of Pharmacy   h = Mahallah Fatimah Az-Zahra  
c = Kulliyyah of Science   i = Mahallah Ummu Kalthum  
d = Kulliyyah of Dentistry   j = Lower Ground    
e = Kulliyyah of Nursing    
f = Kulliyyah of Medicine 

 
3.2 KAP Regarding Microorganism Transmission via Lift Buttons 
 

Table 2 shows the survey results indicated that most students (n = 172) at IIUM Kuantan 
demonstrated good knowledge of microorganism transmission via lift buttons, with 69.8% scoring 
well in this area. Similarly, 71.5% of participants exhibited positive attitudes towards microorganism 
transmission. However, when it came to practice, most respondents showed only moderate 
practices, with only 11.6% achieving a good practice score. 

Majority of students have moderate or good knowledge which might be influenced by the 
participants’ background of study where they were commonly exposed to knowledge involving 
microorganisms in their study field in the science-based educational institution.  

In addition, the outbreak of novel disease, COVID-19 when the survey was conducted has also led 
to more exposure on the respondents’ level of awareness regarding the spread and transmission of 
pathogens which concurrently reflected in their decent knowledge level. Availability of sources of 
information regarding the disease can be easily acquired such as through the social media, television, 
and newspaper. This has resulted in the increment in knowledge level of the students.  

In analysing the attitude of IIUM Kuantan students on this subject, it is proven that more than 
half (71.5%) have good attitude, 23.3% of moderate attitude, and 5.25% achieved poor attitude level 
regarding the transmission of microorganism through lift buttons. This result is noticeably higher than 
a similar KAP study done on health care workers about the spread of infections via fomites in 
Pakistan, in which 20.1% of the respondents presented poor attitude [15]. 
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Table 2 
Categories of knowledge, attitude, and practice scores regarding 
microorganisms transmission via lift buttons (n = 172) 
Category Frequency Percentage (%) 
Knowledge   

Good (≥70%) 120 69.8 
Moderate (51% – 69%) 51 29.7 
Poor (≤50%) 1 0.6 

Attitude   
Good (≥70%) 123 71.5 
Moderate (51% – 69%) 40 23.3 
Poor (≤50%) 9 5.2 

Practice    
Good (≥70%) 20 11.6 
Moderate (51% – 69%) 128 74.4 
Poor (≤50%) 24 14.0 

 
3.2.1 Knowledge regarding microorganism transmission 
 

Table 3 presents the distribution of students' responses to the knowledge statements on 
microorganism transmission. Most students correctly answered statements 1, 2, 3, 4, 7, 8, and 9, 
particularly on general microorganism knowledge. However, statements 5 and 6 saw fewer correct 
responses. Notably, while most participants were aware that objects like doorknobs, phones, and lift 
buttons could transmit microorganisms, around one-third (33.1%) were unsure about the potential 
harm posed by stethoscopes. Overall, 69.8% of participants possessed good knowledge, 29.7% had 
moderate knowledge, and only 0.6% showed poor knowledge. This high level of knowledge may be 
attributed to the students' educational background in science, as well as increased awareness due to 
the COVID-19 pandemic. 

For the initial knowledge statements, nearly all students correctly identified the general facts 
about microorganisms and the risk of cross-contamination from using lifts. About half were able to 
correctly assess the risk of lift buttons compared to toilet surfaces, with some choosing incorrect or 
unsure answers. This finding aligns with Kandel et al., [6] who reported higher colonization 
prevalence on lift buttons than toilet surfaces. Statement 5 saw only 21.5% of students answering 
correctly, with over 50% believing that cross-contamination is more likely in hospitals than public 
places. However, Thapaliya et al., [5] found similar contamination rates in both settings. Additionally, 
65% of students were uncertain about the survival time of bacteria on dry surfaces, despite research 
by Kramer et al., [16] showing that most bacteria can live for months on such surfaces. 

The survey also assessed students' knowledge of hand hygiene, including the effectiveness of 
hand sanitizer versus soap and water, and the ideal alcohol concentration in hand sanitizer. Previous 
study by Ariyaratne et al., [17] has shown low KAP scores in hand hygiene among medical students, 
a trend also observed in countries like India, China, and Brazil (as cited in Alotaibi et al., [18]). 
However, the Coronavirus-19 pandemic crisis might have heightened students' awareness of proper 
hand hygiene practices. When asked to identify items that could act as fomites, most students 
answered correctly, except for the stethoscope. Less than half recognized it as a fomite, though Rao 
et al., [19] confirmed that stethoscopes, frequently in contact with infected skin, can indeed promote 
pathogen transmission. 
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  Table 3 
  Responses on knowledge regarding microorganism transmission (n = 172) 

No. Statements True 
N (%) 

False 
N (%) 

Not sure 
N (%) 

1.  Bacteria is classified as one of six major types of microorganisms. 150 (87.2) 5 (2.9) 17 (9.9) 

2.  Pathogen can be defined as an organism that can cause disease to its 
host. 

159 (92.4) 0 13 (7.6) 

3.  Cross-contamination can happen if someone touches lift button. 159 (92.4) 0 13 (7.6) 
4.  Lift buttons have lower risk to harbour microorganism as compared to 

toilet surfaces (e.g., door handles, toilet seat, and toilet flush handle). 
51 (29.7) 76 (44.2) 45 (26.2) 

5.  Cross-contamination highly occurs on surfaces of healthcare-related 
building (e.g., hospital) than public settings (e.g., supermarket). 

97 (56.4) 37 (21.5) 38 (22.1) 

6.  Most species of bacteria can only persist for two weeks on dry 
inanimate surfaces. 

45 (26.2) 15 (8.7) 112 
(65.1) 

7.  Most viruses from the respiratory tract, such as coronavirus, influenza 
virus, SARS, or rhinovirus, can survive on dry inanimate surfaces for one 
to seven days. 

92 (53.5) 16 (6.3) 64 (37.2) 

8.  Hand sanitizer has the same effectiveness on reducing the number of 
microorganisms on hand as compared to soap and water 

71 (41.3) 77 (44.8) 24 (14.0) 

9.  Hand sanitizer must contain at least 60% alcohol concentration to 
ensure its effectiveness in removing microorganisms. 

101 (58.7) 46 (26.7) 25 (14.5) 

10.  Below listed item(s) can be potentially categorized as fomite (Fomite: 
inanimate object that serves as a mechanism of transfer for infectious 
agents between hosts.) 

   

 a) Doorknob 169 (98.3) 0 3 (1.7) 
 b) Handphone 150 (87.2) 9 (5.2) 13 (7.6) 
 c) Lift button 171 (99.4) 0 1 (0.6) 
 d) Stethoscope 83 (48.3) 32 (18.6) 57 (33.1) 
 e) Faucet 105 (61.0) 9 (5.2) 58 (33.7) 

  Note. Correct answers are in bold 
 
3.2.2 Attitude regarding microorganism transmission 
 

Table 4 presents the distribution of participants' attitudes toward microorganism transmission, 
scored on a Likert scale from ‘strongly disagree’ to ‘strongly agree.’ The statements evaluated 
students' perceptions of microorganism-related harm, responsibility for hand hygiene, and 
prevention of transmission via lift buttons. Most students' responses closely matched expected 
outcomes, indicating a generally positive attitude. However, 49.5% believed hand cleaning was 
necessary only after touching high-contact surfaces, deviating from the expected response. 
Additionally, 39.5% were neutral about whether the microbial load on hands correlates with that on 
lift buttons. The remaining statements largely aligned with expected attitudes on hand and lift button 
hygiene. Most participants recognized the potential harm posed by microorganisms on lift buttons, 
particularly in healthcare settings. For instance, Kassir and Nawas [20] pointed out that coagulase-
negative Staphylococcus spp. and Staphylococcus aureus are among the organisms that were mostly 
isolated from lift buttons which are dangerous in health care settings as they might especially inflict 
harm to immunocompromised person. Whereas more than half of the respondents also believed that 
microorganisms could survive on lift buttons even the surface appeared to be dry. Lift button, though 
appeared to be dry, have always been misjudged as not being able to harbour microorganisms. As a 
matter of fact, the surfaces of no pores might act as a better colonization spot for bacteria as 
compared to other surfaces due to their non-porous nature [21]. 
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  Table 4 
  Responses on attitude statements regarding microorganism transmission (n = 172) 

No. Statement Strongly 
disagree 

Disagree 
 

Neither 
agree 
nor 
disagree 

Agree 
 

Strongly 
agree 

N (%) N (%) N (%) N (%) N (%) 
1.  I am aware that microorganisms are present on 

the lift buttons, but they are not harmful.  
18 (10.5) 54 (31.4) 43 (25.0) 47 (27.3) 10 (5.8) 

2.  I believe that microorganisms are present on the 
lift buttons but cannot be transmitted to another 
human.  

47 (27.3) 89 (51.7) 24 (14.0) 7 (4.1) 5 (2.9) 

3.  I believe that microorganisms cannot survive on 
lift buttons due to the dry surface of the buttons. 

36 (20.9) 77 (44.8) 42 (24.4) 13 (7.6) 4 (2.3) 

4.  I believe that indirect transmission of 
microorganism by touching the lift buttons is not 
as severe as direct transmission such as person-
to-person contact. 

13 (7.6) 41 (23.8) 33 (19.2) 64 (37.2) 21 (12.2) 

5.  I know that touching lift button using laboratory 
gloved hand is an improper action. 

12 (7.0) 13 (7.6) 32 (18.6) 54 (31.4) 61 (35.5) 

6.  I should only clean my hands after touching 
public surfaces (e.g., shopping cart handle). 

29 (16.9) 48 (27.9) 10 (5.8) 45 (26.2) 40 (23.3) 

7.  I believe that the microbial load on hand is 
proportional to the microbial load transmitted 
from lift buttons. 

15 (8.7) 32 (18.6) 68 (39.5) 44 (25.6) 13 (7.6) 

8.  I know that frequent hand cleaning using alcohol 
wipes/hand sanitizers/soap and water before 
and after touching the lift buttons will reduce the 
occurrence of microorganisms.  

10 (5.8) 2 (1.2) 9 (5.2) 60 (34.9) 91 (52.9) 

9.  I believe that lift buttons should be cleaned on a 
regular basis. 

11 (6.4) 0 14 (8.1) 61 (35.5) 86 (50.0) 

10.  I believe that putting hand sanitizers/hand rubs 
outside and inside the lift is a good approach in 
preventing the transmission of microorganisms. 

12 (7.0) 0 7 (4.1) 49 (28.5) 104 (60.5) 

  Note. Expected answers are in bold. 
 

Many students acknowledged the risk of indirect transmission of microorganisms, though less 
severe than direct contact. They also recognized that using contaminated laboratory gloves on lift 
buttons could lead to cross-contamination, as gloves can harbour high bacterial loads after lab tasks 
which agrees with Yadav et al., [22]. Finally, most students agreed that frequent hand cleaning and 
the availability of hand sanitizers in and around lifts could reduce microorganism transmission. This 
aligns with the study conducted by Assadian et al., [23], which emphasized that regular disinfection 
of lift buttons, as recommended by the WHO, is widely supported, underscoring the importance of 
maintaining hygiene in public spaces. 
 
3.2.3 Practice regarding microorganism transmission 
 

Table 5 presents that 75% of students reported always touching lift buttons with bare hands, 
contrary to recommended practices. The habit increases the risk of cross-contamination and the 
spread of pathogens. Bare hands can carry and transfer pathogens to multiple surfaces, highlighting 
the importance of preventive actions to reduce contamination risk. Chowdhury et al., [24] 
acknowledged that bare hands may act as vehicles, carrying large number of pathogens including 
bacteria and later transferring them to multiple fomites. Although the invention of lifts as of today 
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require people to touch the buttons, preventive actions must be taken to reduce the risk of cross-
contamination among the users. Additionally, only 3.5% of students minimized contact by using 
objects like pen caps, toothpicks, or elbows to press the buttons, which is recommended to prevent 
pathogen transmission. Another positive finding was that 91.9% of respondents removed their gloves 
after lab work before using the lifts, effectively preventing microorganism transmission. 
Furthermore, more than half of the students avoided pressing lift buttons multiple times or held the 
buttons for too long, which helps reduce the potential spread of microorganisms. However, practices 
related to hand hygiene before and after using lifts were not widely adopted, with less than 10% of 
participants regularly practicing this. The unfamiliarity with such practices might indicate that 
adopting new hygiene habits, such as frequent hand hygiene, requires time and gradual transition 
from lower to higher levels of practice. 
 
  Table 5 
  Responses on practice regarding microorganism transmission (n = 172) 

No. Statement  Never Seldom Often Always 
  N (%) N (%) N (%) N (%) 
1.  I use lift every day to go to other floors in a week. 4 (2.3) 43 (25.0) 43 (25.0) 82 (47.7) 
2.  Instead of lift, I use stairs each day in a week. 14 (8.1) 91 (52.9) 43 (25.0) 24 (14.0) 
3.  I touch lift buttons with bare hands. 1 (0.6) 9 (5.2) 33 (19.2) 129 (75.0) 
4.  I minimize contact with lift buttons by using other 

objects to press them (e.g., elbow, cotton bud, 
toothpick). 

57 (33.1) 88 (51.2) 21 (12.2) 6 (3.5) 

5.  After working in the lab, I keep wearing the gloves 
when touching lift buttons.  

158 (91.9) 12 (7.0) 0 2 (1.2) 

6.  I press the lift buttons many times to make it operates 
faster.  

25 (14.5) 69 (40.1) 42 (24.4) 36 (20.9) 

7.  I let the doors to open or close automatically without 
using the open/close buttons on the lift panel. 

20 (11.6) 118 (68.8) 27 (15.7) 7 (4.1) 

8.  I only touch the lift buttons for a moment without 
holding them on for too long.  

3 (1.7) 55 (32.0) 68 (39.5) 46 (26.7) 

9.  I clean my hands using alcohol wipes/hand 
sanitizers/soap and water before touching the lift 
buttons. 

73 (42.4) 77 (44.8) 13 (7.6) 9 (5.2) 

10.  I clean my hands using alcohol wipes/hand 
sanitizers/soap and water after touching the lift 
buttons. 

56 (32.6) 82 (47.7) 21 (12.2) 13 (7.6) 

  Note. Expected answers are in bold. 
 
3.3 Association of Sociodemographic Factors with KAP on Microorganism Transmission 
 

The main factors that influenced the outcome in this study were the socio-demographic variables 
of the respondents, namely age group and year of study. Parametric tests for age groups were 
performed either Independent t-test or one-way ANOVA after normality assumptions for parametric 
tests were met. Meanwhile, the association of those sociodemographic factors with attitude and the 
practice scores of the students were revealed through non-parametric tests such as Mann-Whitney 
U test and Kruskal-Wallis test as normality assumption of the data for each variable was not met.  

Referring to Table 6, total knowledge scores on microorganism transmission between age groups 
of 19 to 21 and 22 to 24 differ significantly as the p-value is less than 0.05. Concurrently, the p-value 
for different years of study is also less than 0.05 which indicates that at least one pair from the groups 
has significant difference in mean of knowledge score. To determine this, post-hoc comparisons using 
the Tukey HSD test was performed as being illustrated in Table 7. It is shown that the mean 
knowledge score for Year 1 students (M = 68.72, SD = 9.48) was significantly different from all Year 2 
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(M = 75.19, SD = 8.71), Year 3 (M = 74.96, SD = 9.40), and Year 4 students (M = 76.79, SD = 11.18). 
This suggests that older students, who are mostly in their senior undergraduate years, have more 
exposure to knowledge about microorganisms compared to younger age groups. This finding aligns 
with Sharif and Obaidat [25], which supports the notion that higher educational levels contribute to 
higher knowledge scores as cited in Yusoff [26]. 

 
Table 6 
Comparison of total scores of KAP regarding microorganism transmission between different age        
groups and year of studies 
Groups compared  N Knowledge scores Attitude scores Practice scores 
  Mean (SD)a p-value Medianc p-value Medianc p-value 
Age group        
19 – 21 years old 66 71.4 (10.12) 0.005* 72 <0.001* 57.5 0.132 
22 – 24 years old 106 75.78 (9.11)  76  60.0  
  Mean (SD)b  Mediand p-value Mediand p-value 
Year of study        
1 29 68.71 (9.48) 0.009* 72 0.001* 62.5 0.744 
2 38 75.19 (8.71)  72  58.8  
3 87 74.96 (9.39)  74  60.0  
4 18 76.79 (11.18)  81  60.0  
*p < .05. 
a: Comparison using Independent t-test 
b: Comparison using one-way ANOVA test 
c: Comparison using Mann-Whitney U test 
d: Comparison using Kruskal-Wallis test 

 
Attitude scores show a statistically significant difference between the 19- to 21-year-old age 

group (Md = 72, n = 66) and the 22- to 24-year-old age group (Md = 76, n = 106), U = 2380, z = -3.53, 
p<0.05, r = 0.27. The r value, which determines the effect size, is calculated using the formula stated 
in Eq. (2).  
 
r = z / square root of N where N = total number of cases             (2) 
 

Table 7 
Post-hoc test using Tukey HSD to determine the pair in year of study with significant 
difference in mean of knowledge score 
Year of study (I) Year of study (J) Mean difference (I-J) p-value 
1 2 -6.469 0.031* 
 3 -6.240 0.013* 
 4 -8.067 0.026* 
*p < .05. 
Note. The multiple comparisons in post-hoc tests showed significant difference between Year 1 and 
all other years hence explained the selection of Year 1 being compared with others in this table. 

 

The obtained r value indicates a medium effect size for the attitude scores. As there is a significant 
difference between age groups, the direction of the difference is evident in the mean ranks, with the 
22- to 24-year-old students having a higher mean rank (97.1) compared to the 19- to 21-year-old 
students (69.6). 

Findings from Kruskal-Wallis test also portrays statistically significant difference across four 
different years of study with χ2 = 16.19, p = 0.001 (p<0.05). Year 4 students recorded the highest 
median score (Md = 81, n = 18) among other groups while both Year 1 (Md = 72, n = 29) and Year 2 
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(Md = 72, n = 38) had the lowest median scores. Year 3 (Md = 74, n = 87) achieved a median score 
between those of the other groups. In practice scores, no significant differences were found between 
age groups and years of study (p>0.05).  
 
3.4 Relationship Between Knowledge, Attitude, And Practice of Microorganism Transmission Via Lift 
Buttons 
 

The Spearman Rank Order Correlation analysis as showed in Table 8 revealed a significant positive 
association between knowledge and attitude towards microorganism transmission via lift buttons (p 
= 0.01, rs = 0.195). However, this correlation was weak, explaining only 3.8% of the variance in 
attitude scores. No significant association were found between knowledge and practice (p = 0.574) 
as well as attitude and practice (p = 0.274). These findings suggest that while a higher level of 
knowledge may contribute to a more positive attitude, it has limited impact on actual practices. 
 

Table 8 
CorrelaPon between total score of KAP towards 
microorganism transmission via liQ buRons 
Variable rs value p-value 
Knowledge and attitude  0.195 0.010* 
Knowledge and practice  0.043 0.574 
Attitude and practice 0.084 0.274 
*p < .05. 

 
3.5 Analysis of Open-Ended Questions  
 

The open-ended questions in the last segment on the survey elicited a range of suggestions from 
participants regarding innovations for lift buttons and strategies to reduce microorganism 
transmission. The most popular suggestion for lift innovations as shown in Table 9 was the 
implementation of voice recognition systems (67.8%). Mohan et al., [27] in his paper stated that this 
idea is feasible, as voice-operated intelligent lifts have recently been introduced in India. Such 
systems can interpret spoken commands and execute corresponding actions, eliminating the need 
to touch lift buttons. The second most common suggestion was the use of touch sensors (11.9%), 
similar to those found in gadgets, to replace traditional lift buttons. Another suggestion was the 
incorporation of foot pedals (7.1%), which have already been used in lifts at a shopping mall in 
Thailand to reduce COVID-19 transmission. This approach is considered more practical for campus 
lifts due to its lower cost compared to implementing advanced technologies. Additionally, some 
respondents proposed using QR codes and access cards (4.8% respectively) for lift operation, akin to 
hotel room key cards, or holographic buttons to replace physical ones. Shen [28] stated that although 
China has implemented holographic buttons as a touchless solution during the COVID-19 pandemic, 
this technology remains costly and is not widely adopted. In summary, while various innovative 
suggestions for lifts have been proposed, each should be carefully evaluated for practicality and 
suitability before implementation. 
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  Table 9  
  Suggestions on innovation of lift without the need to touch buttons 
Suggestion on innovation of lift  Total respondents who answered Percentage of answer (%) 
Voice recognition system 57 67.8 
Touch sensor 10 11.9 
Foot pedals 6 7.1 
QR code / smartphone remote 4 4.8 
Access card 4 4.8 
Holographic buttons 3 3.6 
Total 84 100.0 

 
Referring to Table 10, more than half of participants suggested on practicing proper hand hygiene 

before and after using the lifts. This includes to provide hand sanitizers outside and inside the lift as 
to encourage people on cleaning their hands while using the lift to reduce the concentration of 
pathogenic microorganisms on their hands as well as on lift button surfaces. Besides, 22 students 
suggested on cleaning the lift buttons frequently by using disinfectants while 21 responded on using 
other objects to press the buttons instead of using bare hands or fingers. The least suggestions 
received concerning this matter is to limit direct contact with the buttons such as reducing the 
duration of touch with the lift surfaces or assigning only a specific person to control the lift panels so 
the transmission of microorganisms can be controlled within smaller scope. Six respondents also 
suggested on increasing the awareness of harms that can be associated with microorganism 
transmission via lift buttons which indirectly can enhance the understanding of the users and 
reassuring them to practice measures in reducing the transmission of microorganisms. These findings 
highlight the need for innovative technologies and public health measures to mitigate the risk of 
microorganism transmission in lift environments. 
 

  Table 10 
     Suggestions on reducing the transmission of microorganisms while using lift 

Suggestion on reducing the transmission of 
microorganism  

Total respondents who answered Percentage of answer (%) 

Hand hygiene  74 57.4 
Lift cleaning 22 17.0 
Use another object to press button 21 16.3 
Limiting contact  6 4.6 
Increase awareness 6 4.6 
Total 129 100 

 
4. Future Recommendations 
 

The overall findings of this study highlight several areas for improvement. One suggestion is to 
distribute questionnaires more evenly among students from different faculties and year groups to 
ensure more accurate and precise results. This approach will help produce normally distributed data 
and reduce the occurrence of outliers in future analyses. Additionally, the scope of the study could 
be expanded to include a more diverse population, such as staff, visitors or Kuantan community, 
which may benefit from increased awareness about the transmission of microorganisms on 
frequently touched surfaces. In addition to questionnaires, future research could include 
environmental sampling of frequently touched surfaces such as lift buttons, to directly measure 
microbial contamination levels. This could contribute to a broader understanding of environmental 
transmission risks, particularly on high-contact surfaces. Future study could also examine the 
potential of using technology, such as touchless systems or UV sterilization devices for lift buttons 
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and other high-touch surfaces, to mitigate transmission risks. It is hoped that this study will not only 
raise awareness within the campus community but also help reduce the transmission of pathogens 
via lift buttons, thereby supporting efforts to break the chain of infection. 
 
5. Conclusions 
 

The study found that most respondents demonstrated good knowledge (70%) and attitude (72%) 
towards microorganism transmission via lift buttons, but practice was only moderate (74%). Age and 
year of study were key factors influencing these outcomes, with older students and those in higher 
years of study showing better KAP levels. A positive correlation was found between knowledge and 
attitude, but not between other pairs. The study suggests implementing voice recognition systems in 
lifts and providing hand sanitizers to reduce microorganism transmission and promote hand hygiene 
among students. 
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