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Abstract

Introduction: This study aims to assess the knowledge, 
perceptions, and practices of the general population 
in Negeri Sembilan regarding the prevention of 
healthcare-associated infections (HAIs).

Methods: This cross-sectional study was conducted 
in Negeri Sembilan, Malaysia, from January to March 
2025, targeting adults aged 18 and above through 
convenience sampling at public locations. Using a 
validated trilingual questionnaire, data were collected 
on participant sociodemographic characteristics, 
knowledge, perception, and practices related to HAIs, 
with statistical analysis performed using SPSS version 
29.0.

Results: A total of 400 respondents participated 
in the study, with females comprising 58.25% of 
the sample and the largest age group being 18–30 
years old (38.75%). In terms of knowledge, 25.75% 
of respondents demonstrated poor knowledge, 
40.25% moderate knowledge, and 34.00% good 
knowledge regarding healthcare-associated infections 
(HAIs). High levels of awareness were observed for 
handwashing as a preventive measure (90.0%) and 
airborne transmission as a mode of spread (89.0%). 
Positive perceptions toward HAI prevention were 
demonstrated, with most respondents agreeing that 
HAIs are preventable and potentially life-threatening 
if left untreated; furthermore, 74.0% strongly 
agreed that prevention is a shared responsibility. 
Among the 354 respondents with prior hospital 
experience, 37.29% demonstrated poor practice, 
40.96% demonstrated moderate practice and 21.75% 

demonstrated good preventive practices, although 
only 20.62% consistently practiced 30-second 
handwashing. Younger respondents, females, and 
those with tertiary education showed significantly 
higher knowledge and practice scores (p < 0.05). 
Significant weak positive correlations were also 
found between knowledge, perception, and practices 
regarding HAIs (p < 0.001). 

Conclusion: In conclusion, this study emphasises the 
need for ongoing, targeted educational initiatives to 
enhance public awareness and practices in preventing 
healthcare-associated infections.

Keywords: Healthcare-Associated Infection, 
Knowledge, Attitudes, Practices, Malaysia

Introduction

Healthcare-associated infections (HAIs) refer to 
infections that develop after hospital admission, 
typically 48 hours or more following a patient’s 
stay, and are not present or incubating at the 
time of admission.1 Common examples include 
catheter-associated urinary tract infections, central 
line-associated bloodstream infections, surgical 
site infections, hospital-acquired and ventilator-
associated pneumonia, as well as Clostridioides 
difficile infections.1 According to the World Health 
Organization (WHO), the percentage is around 7% 
of hospitalised individuals in developed countries 
and 10% in developing regions.2 These infections 
substantially contribute to increased illness, death, 
and healthcare costs, largely due to extended 
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hospital stays and more intensive treatment needs. 
In Malaysia, the most frequently reported HAIs 
include pneumonia, urinary tract infections, and 
surgical site infections.3,4 In comparison, worldwide, 
the most frequent types of infections include central 
line-associated bloodstream infections, catheter-
associated urinary tract infections, surgical site 
infections, and ventilator-associated pneumonia.2

Several causes contribute to the prevalence of 
HAIs worldwide. “Chain of Infection”, specifically 
explaining how the general population acts as a 
potential source of infection or reservoir. Studies have 
shown that patient awareness and engagement play a 
crucial role in infection control efforts. For instance, 
a study by Bashar and Tang (2019) demonstrated that 
knowledge is a “foundational step” toward patient-led 
infection control.5 This is important because patients 
and visitors who understand proper hygiene, isolation 
protocols, and infection prevention measures are 
more compliant to said measures, thereby reducing 
the overall risk of HAIs within healthcare facilities. 
Despite these findings, most existing research 
primarily focuses on healthcare professionals, with 
limited attention given to the knowledge, perception, 
and practices of the general population, who, as 
patients or visitors, also face significant risk.6

Therefore, this study aims to assess the knowledge 
regarding HAIs among the general population in 
Negeri Sembilan.  It also seeks to explore their 
perceptions toward HAI prevention and evaluate the 
preventive practices they adopt. By identifying gaps in 
public awareness and behaviors, this study intends to 
provide valuable insights for strengthening infection 
prevention strategies within the community.

Methods

Study Design

This research employs a cross-sectional study design 
focusing on the adult population currently residing 
in Negeri Sembilan. Data collection took place over 
three months, from January to March 2025.

Study Participants

The target population included Malaysian residents 
aged 18 years and above, currently residing in 
Negeri Sembilan. Participants were selected through 
convenience sampling from various public locations 
within Negeri Sembilan, including Hospital Tuanku 
Ja’afar, Seremban (HTJS), shopping complexes, and 
the IMU University Clinical Campus in Seremban. 
Healthcare professionals and medical students 
were excluded from the study. Data for this study 
were gathered using a structured, self-administered 
questionnaire. The minimum sample size was 
estimated using Cochran’s formula for finite 
populations. Based on the population of Negeri 
Sembilan, from the Department of Statistics 
Malaysia (1,199,974 as reported in the 2020 
Census)7, the required sample size was calculated to 
be 384 respondents using Cochran’s formula. Ethical 
clearance was obtained from both the IMU Joint 
Committee on Research and Ethics (IMU-JC) and the 
Medical Research and Ethics Committee, Ministry 
of Health (MREC). Participation in this study was 
voluntary, and informed consent was obtained from 
all participants before distributing the questionnaire. 
A total of 400 individuals took part in the study.
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Instrument

The questionnaire was a trilingual, self-reporting 
questionnaire available in English, Malay, and 
Chinese, comprising four distinct sections: 
sociodemographic backgrounds, knowledge, 
perception, and practices towards HAIs. The 
questionnaire was adapted from previous related 
studies8,9, and its reliability was verified through a pilot 
test, in which each section achieved a Cronbach’s 
alpha value greater than 0.7. The first part of the 
instrument gathered sociodemographic information, 
such as participants’ age, gender, ethnicity, 
educational level, and prior hospital visitation or 
admission history.

Respondents’ knowledge of HAIs was assessed in the 
second section using six multiple-choice items. Each 
correct answer was given one point, while incorrect 
answers were scored zero, resulting in a maximum 
total score of 25. Participants who obtained scores 
above Bloom’s cut-off criteria of 80% were categorised 
as having good knowledge. 

The third section assessed participants’ perception of 
HAIs, comprising seven items rated on a five-point 
Likert scale, ranging from 1 (“strongly disagree”) to 5 
(“strongly agree”).

The final section measured participants’ practices 
related to HAIs. This section was administered only 
to respondents who answered “yes” to the question 
regarding prior hospital visits or admissions in the 
first section. It included six items, each rated on 
a four-point Likert scale, from 1 (“not at all”) to 4 
(“always”). Respondents scoring above Bloom’s cut-
off criteria of 80% were categorised as demonstrating 
good practices.

The original questionnaire was developed in 
English. To ensure linguistic validity and cultural 
appropriateness, the instrument underwent a forward 
and backward translation process into Malay and 
Chinese, the two predominant languages spoken in 
Malaysia. The translated versions were independently 
reviewed by medical professionals proficient in the 
respective languages. Comparison between the 
original and back-translated versions were carried 
out, and any discrepancies were discussed, and final 
adjustments were made. Participants were allowed 
to select their preferred language version prior to 
participation.

Statistical Analysis

Data analysis was performed using IBM SPSS Statistics 
version 29.0. Continuous data were expressed as 
median with standard deviations, whereas categorical 
data were summarised in frequencies and percentages. 
To examine relationships between variables, non-
parametric tests such as the Kruskal–Wallis and 
Mann–Whitney U tests were applied where 
appropriate, with the level of significance set at 
p < 0.05. In addition, Spearman correlation was 
utilised to determine the relationship between 
knowledge and perception, as well as knowledge and 
practice concerning HAIs.
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Results

1. Demographic data 

Number (n) Percentage (%)
AGE   

18 to 30 155 38.75

31 to 54 124 31.00

55 and above 121 30.25

GENDER

Male 167 41.75

Female 233 58.25

ETHNICITY

Malay 142 35.50

Chinese 168 42.00

Indian 83 20.75

Others 7 1.75

HIGHEST EDUCATION

Primary School 24 6.00

Secondary School 142 35.50

College 120 30.00

University 114 28.50

Previous visitation or admission into the hospital

Yes  354 88.50

No  46 11.50

Table I: Sociodemographic characteristics of respondents (n = 400).

A total of 400 adults were enrolled in this study. 
Table I outlines the sociodemographic characteristics 
of the respondents. The largest proportion of 
participants were between the ages of 18 and 30 years, 
making up 38.75% of the sample. This was followed 
by those aged 31 to 54 years, comprising 31.00%, 
while the remaining 30.25% were aged 55 years 

and above. In terms of gender distribution, female 
respondents slightly outnumbered males, comprising 
233 females (58.25%) compared to 167 males 
(41.75%). Regarding ethnicity, the largest ethnic 
group was Chinese, making up 42.00% of the 
participants. This was followed by Malays (35.50%), 
Indians (20.75%), and others (1.75%).
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With respect to educational level, most respondents 
had attained tertiary education, with 234 participants 
(58.5%) holding either college or university-level 
qualifications. Meanwhile, 142 respondents (35.5%) 
completed secondary school, and 24 respondents 
(6.0%) had attended primary school. Additionally, 

a significant proportion of respondents (88.5%) 
reported having previously visited or been admitted 
to a hospital, while only 11.5% had never had such 
an experience.

2. Knowledge of HAIs 

Table II: Number of Respondents who Scored Poor, Moderate and Good Knowledge (n=400).

KNOWLEDGE LEVEL SCORE RANGE FREQUENCY (N) PERCENT (%)

Poor Knowledge <15 103 25.75
Moderate Knowledge 15 - 19 161 40.25
Good Knowledge 20 - 25 136 34.00
Total Knowledge Median 18

Figure I: Median scores of respondents for knowledge items (n= 400).
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Figure I presents the distribution of respondents’ 
total knowledge scores, indicating the number of 
participants corresponding to each total score. Q5 
recorded the highest median score of 5, indicating 
that respondents demonstrated the highest level 
of knowledge for this question. In contrast, Q2 
and Q3 recorded the lowest median scores of 2, 
suggesting that respondents had lower levels of 
knowledge or experienced greater difficulty answering 

these questions. Table II presents the distribution 
of respondents according to knowledge level, 
classified based on their total knowledge scores. 
Most respondents had moderate knowledge, 161 
respondents (40.25%), followed by good knowledge, 
136 respondents (34.00%), and poor knowledge, 
103 respondents (25.75%), with an overall median 
knowledge score of 18.

KNOWLEDGE OF HEALTHCARE-ASSOCIATED INFECTION Frequency 
(n)

Respondent 
(%) Median*

Who are the people at risk of healthcare-associated infection?

Elderly 347 86.75  

Children 295 73.75  

Smokers 170 42.50  

Visitors 133 33.25  

Individuals with weak immune status 287 71.75  

   3

Which of the following are common types of healthcare-associated infection?

Surgical site infection 221 55.25  

Lung infection from a breathing machine 282 70.50  

Food poisoning 165 41.25  

Urinary tract infection from a urine catheter/tube 199 49.75  

   2

What are the risk factors of healthcare-associated infection?

Poor hospital hygiene 312 78.00  

Invasive non-surgical procedures, such as blood taking 196 48.75  

Length of hospital stay 236 59.00  

Frequent transfers of patients from one unit to another 217 54.25  

   2

Table III: Knowledge Components on Healthcare-associated Infection (n = 400).
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The knowledge components on healthcare-associated 
infections (HAIs) are summarised in Table III. Each 
item in the knowledge section allowed respondents 
to select more than one answer, reflecting multiple 
aspects of understanding within each domain. The 
table outlines respondents’ performance across various 
areas, including people at risk, common infection 
types, risk factors, healthcare worker behaviours, 
preventive measures, and modes of spread.

Several individual items were well-answered by 
most respondents: most participants (90.0%) 
correctly identified handwashing as an essential 
preventive measure, while 89.0% recognised airborne 
transmission as a potential mode of infection spread. 
In addition, 87.75% were aware that failure to wear 
gloves when contacting mucous membranes or 
wounds increases the risk of infection, and 86.75% 
correctly identified the elderly as a high-risk group.

Which of the following are behaviours of healthcare workers that can increase the risk of healthcare-
associated infection?

Healthcare workers who do not wear gloves when touching mucous 
membranes (eg, nose, mouth, private part, anus, etc) or wounded skin 351 87.75

Healthcare workers who do not wear masks during procedures and 
patient-care activities 332 83.00

Healthcare workers who do not wear gloves and masks during invasive 
non-surgical procedures, such as blood taking 328 82.00

3

Which of the following are preventive measures against healthcare-associated infection?

Fully disinfecting skin and equipment 320 80.00  

Washing hands regularly 360 90.00  

Wearing protective equipment like face masks and gloves 357 89.25  

Regularly changing urinary catheters and removing them as soon as 
possible 230 57.50  

Patients wearing goggles while in the surgical ward 99 24.75  

Prescribing antibiotics only when demanded by the patient 108 27.00  

   5

What are the potential modes of spread of healthcare-associated infection?

Airborne 356 89.00  

Unsterilized equipment 306 76.50  

Improper wound dressing 266 66.50  

   3

*	Note: Median represents the median score for each knowledge component, calculated based on respondents’ total 	
	 scores within that specific component.
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Despite overall awareness, certain misconceptions 
and knowledge gaps were evident among respondents. 
Just over half (54.25%) believed that frequent patient 
transfers between units increase the risk of HAIs. Less 
than half (49.75%) correctly recognised that urinary 
tract infections resulting from urinary catheter use 
are classified as HAIs. Meanwhile, about one-third 

(33.25%) identified visitors as potential contributors 
to the spread of HAIs. 

The median scores across the six knowledge domains 
were 3 for at-risk groups, 2 for common types of 
healthcare-associated infections, 2 for risk factors, 3 
for healthcare worker behaviours, 5 for preventive 
measures, and 3 for modes of spread. 

209 117 57 9 8

213 111 57 10

113 119 121 33 14

221 117 47 11 4

189 107 73 19 12

295 71 27 2 5

211 132 45 6 6

9

0 50 100 150 200 250 300 350 400 450

I feel that healthcare-associated infection
can become life threatening if left untreated.

I feel that healthcare-associated infections can be prevented.

I feel that the poor infection precautions by the healthcare provider
should be blamed for healthcare-associated infection.

If I am infected with healthcare-associated infections,
I feel that it is necessary to discuss with my healthcare provider.

If I feel my healthcare provider is negligent
towards infection control, I will voice it out.

I feel that everyone has a responsibility to prevent
healthcare-associated infection.

I feel that I need more information on healthcare-associated infection.

Strongly Agree Agree Neutral Disagree Strongly Disagree

3. Perception of HAIs

Figure II: Perception of the General Population Towards Healthcare-associated Infection (n = 400).

Figure II illustrates the perception of the general 
population toward healthcare-associated infections 
(HAIs). Overall, most respondents demonstrated 
positive perceptions regarding HAI prevention and 
awareness. More than half strongly agreed that HAIs 
are both preventable (53.25%) and potentially life-
threatening if left untreated (52.25%), while only 

a small minority (2%) disagreed. Approximately 
one-third (29%) believed that poor infection 
control practices by healthcare providers should be 
blamed for HAIs, whereas another 30% maintained 
a neutral stance, indicating mixed opinions about 
accountability. A strong sense of patient engagement 
was observed, with over half (55%) of respondents 
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strongly agreeing that it is important to discuss 
infection-related concerns with their healthcare 
providers. Similarly, nearly half (47%) expressed 
willingness to speak out if they perceived negligence 
in infection control practices. The majority (74%) 

strongly agreed that preventing HAIs is a shared 
responsibility among everyone involved in healthcare. 
[A8] Interestingly, over half (53%) also strongly 
agreed that they need more information about HAIs.

Table IV: Number of Respondents who Scored Poor, Moderate and Good Practice (n=354).

PRACTICE LEVEL SCORE RANGE FREQUENCY (n) PERCENT (%)

Poor Practice <15 132 37.29
Moderate Practice 15 - 19 145 40.96
Good Practice 20 - 24 77 21.75
Total Practices Median 18

Table V: Statements in the Practices Section with the Number of Responses (n=354).

Not at all
n (%)

Sometimes
n (%)

Often
n (%)

Always
n (%)

Do you wash or sanitize your hands before coming 
in contact with a patient? 17 (4.80) 84 (23.73) 79 (22.32) 174 (49.15)

Do you wash or sanitize your hands after coming in 
contact with a patient? 10 (2.82) 63 (17.80) 83 (23.45) 198 (55.93)

Do you wash or sanitize your hands after contact 
with the patient's surroundings? 23 (6.50) 75 (21.19) 91 (25.71) 165 (46.61)

Do you wash your hands for about 30 seconds or 
longer? 61 (17.23) 125 (35.31) 95 (26.84) 73 (20.62)

Do you wear a face mask when entering the 
hospital premises? 25 (7.06) 126 (35.59) 58 (16.38) 145 (40.96)

Table IV presents the distribution of respondents 
according to practice level, classified based on their 
total practice scores. Out of 400 participants involved 
in the study, only 354 had prior experience with 
hospital visitation or admission and thus completed the 
practice section. Most respondents were classified as 
having moderate practice, 145 respondents (40.96%), 

followed by poor practice, 132 respondents (37.29%), 
and good practice, 77 respondents (21.75%). The 
overall median practice score was 18. For 5 out of 6 
questions most of the respondents chose “Always” as 
their answer, except for statement 4, “Do you wash 
your hands for about 30 seconds and longer?”, 35.3% 
of respondents chose “Sometimes” as their answer.

4. Practices on prevention of HAIs
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Table VI presents the association between 
sociodemographic characteristics and respondents’ 
knowledge of healthcare-associated infections 
(HAIs). There was no significant association 
between gender and knowledge scores (p = 0.702). 
A statistically significant link was observed between 
age and knowledge (p = 0.003), with younger 
participants demonstrating higher median knowledge 

scores than older ones. Ethnicity showed no 
significant association with knowledge (p = 0.077). 
There was a significant association between education 
level and knowledge (p < 0.001), with respondents 
holding a tertiary education achieving higher median 
knowledge scores compared to those with secondary 
or primary education.

5. Knowledge, Perception, and Practices on HAIs among participants

n (%) Knowledge score,
median (IQR) p-value

GENDER 0.702

Male 167 (41.75) 18.0 (15.5 - 20.5)

Female 233 (58.25) 18.0 (14.5 - 21.5)

AGE 0.003

18 to 30 155 (38.75) 19.5 (16.5 - 22.5)

31 to 54 124 (31.00) 17.0 (14.5 - 19.5)

55 and above 121 (30.25) 17.0 (14.5 - 19.5)

ETHNICITY 0.077

Malay 142 (35.50) 18.0 (15.5 - 20.5)

Chinese 168 (42.00) 18.5 (15.5 - 21.5)

Indian 83 (20.75) 17.0 (14.0 - 20.0)

Others 7 (1.75) 20.5 (17.5 - 23.5)

HIGHEST EDUCATION < 0.001

Primary Education 24 (6.00) 17.0 (12.5 - 21.5)

Secondary School 142 (35.50) 16.0 (13.0 - 19.0)

Tertiary Education 234 (58.50) 19.0 (16.5 - 21.5)

Table VI: Sociodemographic factors and Knowledge on Prevention towards HAIs (n=400).
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Table VII presents the association between 
sociodemographic characteristics and respondents’ 
practices on the prevention of HAIs. There was a 
significant association between gender and practice 
scores (p = 0.024), with females demonstrating slightly 
higher median practice scores compared to males. 

Age and educational level also showed significant 
associations (p < 0.001), where younger respondents 
and those with tertiary education recorded higher 
median scores, indicating better preventive practices. 
Conversely, no significant relationship was observed 
between ethnicity and practice scores (p = 0.762).

n (%) Practice score, median (IQR) p-value

GENDER 0.024

Male 149 (42.09) 17.0 (13.5 - 20.5)

Female 205 (57.91) 18.0 (15.5 - 20.5)

AGE < 0.001

18 to 30 128 (36.16) 19.0 (16.0 - 22.0)

31 to 54 110 (31.07) 18.0 (15.5 - 20.5)

55 and above 116 (32.77) 17.0 (13.5 - 20.5)

ETHNICITY 0.762

Malay 127 (35.88) 18.0 (15.5 - 20.5)

Chinese 144 (40.88) 18.0 (14.5 - 21.5)

Indian 77 (21.75) 18.0 (15.0 - 21.0)

Others 6 (1.69) 19.0 (15.5 - 22.5)

HIGHEST EDUCATION <0.001

Primary Education 23 (6.50) 18.0 (16.0 - 20.0)

Secondary School 125 (35.31) 17.0 (14.0 - 20.0)

Tertiary Education 206 (58.19) 19.0 (16.0 - 22.0)

Table VII: Sociodemographic factors and Practices on Prevention towards HAIs (n=354).

Table VIII: Correlation between knowledge, perception, and practices on HAIs.

KNOWLEDGE PERCEPTION PRACTICES

Knowledge 0.257* 0.372*
Perception 0.257* 0.257*
Practices 0.372* 0.257*

*	Note: Correlation is significant at the 0.01 level (2-tailed).
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Table VIII presents the correlation between 
knowledge, perception, and practices regarding 
healthcare-associated infections (HAIs). A 
Spearman correlation analysis revealed a significant 
weak positive correlation between knowledge and 
practices (ρ=0.372, p < 0.001). Similarly, there 
was a significant weak positive correlation between 
perception and practices (ρ=0.257, p < 0.001). In 
addition, a significant weak positive correlation was 
found between knowledge and perception (ρ=0.257, 
p < 0.001).

Discussion

1. Knowledge of HAIs

This study found a significant association between 
respondents’ age and their knowledge of healthcare-
associated infections (HAIs), where younger 
participants demonstrated higher median knowledge 
scores compared to older age groups (p = 0.003). 
The findings of this study are similar to the study 
conducted by Olawale Oni et al, although their 
study divided them into two small groups,  which 
showed that adult patients aged 28–37 had the 
highest knowledge mean score, while younger 
patients (aged 18–27) scored the lowest in their 
knowledge assessment.8 This discrepancy highlights 
the importance of implementing and incorporating 
education about healthcare-associated infections 
among all age groups, not only the young generation.

Similarly, a significant association was observed 
between education level and knowledge, with 
participants with tertiary education demonstrating the 
highest median knowledge scores (p < 0.001).  This 
finding aligns with the study conducted by Olawale 

Oni et al, which showed that respondents with a 
higher level of education had the highest mean scores 
on their knowledge assessment.8 Thus, education 
level appears to play an important role in shaping 
awareness and understanding of hospital-acquired 
infections among the public. With greater knowledge, 
individuals are more likely to engage cooperatively in 
preventive practices against healthcare-associated 
infections.

2. Perception of HAIs

Our findings indicate a generally positive perception 
of the seriousness and preventability of HAIs among 
the public in Negeri Sembilan. Notably, a substantial 
proportion of respondents, 81.5%, acknowledged that 
HAIs can be life threatening if left untreated, and 
81.0% agreed that such infections can be prevented. 
This reflects strong public awareness regarding both 
the risks and the importance of infection prevention. 
Participants also expressed a proactive stance toward 
HAI prevention, with 84.5% indicating a willingness 
to discuss HAIs openly with their healthcare providers 
if affected, and 74.0% stating that they would voice 
their concerns if they felt their healthcare provider 
was negligent in infection control. Collectively, these 
results underscore the participants’ strong awareness 
of the risks posed by HAIs and their commitment 
to prevention. Interestingly, when asked about 
attributing blame to healthcare staff, 30.25% of 
respondents chose a neutral stance. This suggests that 
a little understanding of the HAIs arises from patient-
related elements such as immunity.

Overall, our results are consistent with findings from 
healthcare worker surveys, including local research 
done by Abd Rahim M H and Ibrahim M I, and 
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another done by Sowar SF et al, in Bahrain. These 
parallels suggest that positive attitudes toward HAIs 
are prevalent not only among medical staff but also 
within the broader community.10,11 These results 
underscore the importance of fostering collaborative 
effort between healthcare workers and the public 
in infection prevention, aligning with findings by 
Fernandes Agreli H et al, that empowered patient 
participation can improve compliance and strengthen 
patient safety culture.12 Such positive perceptions are 
crucial because they form the foundation for effective 
infection control programmes, as public understanding 
and active participation enhance the success of HAIs 
prevention strategies.

3. Practice on HAIs

Most (40.96%) of the respondents had a moderate 
practice score according to Bloom’s cut-off criteria. 
This encouraging trend may reflect increasing 
public awareness of hand hygiene as a cornerstone 
in infection prevention, particularly influenced by 
global campaigns during the COVID-19 pandemic, 
such as the WHO’s “SAVE LIVES: Clean Your Hands” 
initiative, which emphasised hand hygiene at critical 
moments in patient care.13 Moreover, these findings 
may suggest that the population has internalised 
messages that link proper hand hygiene with reduced 
cross-transmission of pathogens, consistent with 
evidence from Pittet et al, who demonstrated that 
improved hand hygiene significantly reduces HAI 
rates in healthcare settings.14 The relatively higher 
adherence in these specific items may also indicate 
that the act of sanitising hands is now more socially 
and culturally embedded due to recent public health 
efforts and heightened risk perception. However, our 
findings contrast with those of a study conducted 

at King Chulalongkorn Memorial Hospital, where 
observed hand hygiene compliance was below 50% 
and varied substantially across professional categories, 
including healthcare workers and visitors.15 Practices, 
such as using face masks when entering hospital 
premises, showed lower rates of consistent adherence 
in our study, possibly due to the perception that 
these measures are more relevant for healthcare 
workers rather than the general public, despite 
evidence showing their role in limiting pathogen 
transmission in healthcare environments.16 This 
disparity highlights the need for broader community-
based educational interventions that extend beyond 
hand hygiene to promote comprehensive personal 
protective behaviors in clinical settings.

The findings of this study suggest the younger 
population had higher practice scores, demonstrating 
better practice compared to older adults, potentially 
influenced by the availability of educational 
programmes and training. Younger individuals are 
also more frequently exposed to digital learning 
platforms, public health campaigns on social media, 
and health education integrated within school 
curricula, which may enhance awareness and 
behaviour related to infection control. In contrast, 
older adults may have had limited exposure to 
formal training on infection prevention and control 
measures.

In addition, this study reveals that participants with 
tertiary education have significantly higher practice 
scores compared to those with secondary education, 
suggesting that a higher level of education is 
associated with more effective health practices. This 
finding implies that individuals with higher academic 
attainment are more likely to understand, retain, and 
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apply health-related information, including hygiene 
protocols and infection control measures. This is like 
research by Suchitra and Lakshmi, who concluded 
that education has a positive impact on retention of 
knowledge, attitudes, and practices in the context of 
HAIs.17 Therefore, continuous public education and 
lifelong learning initiatives are crucial to sustain and 
enhance infection prevention practices across all age 
groups.

4. Correlation

A significant but weak positive correlation (ρ=0.257, 
p < 0.001) was identified between knowledge and 
perception, indicating that individuals with greater 
awareness of HAIs also held more favorable attitudes 
toward prevention. This is consistent with research 
conducted in Ghana, which reported that it is a 
minor predictor of practice in the general population 
between knowledge and perception of the respondents, 
as over 80% of infection control behaviour remains 
unexplained by the variables measured in this study.18 
These results highlight the pivotal role of public 
education in shaping constructive perceptions and 
fostering an active role in HAI prevention.

Another significant but weak positive correlation 
was observed between knowledge and practices 
(ρ=0.372, p < 0.001), suggesting that participants 
with higher knowledge scores were more likely to 
adopt preventive measures. Although this finding 
highlights the potential role of knowledge in shaping 
practices related to HAIs, direct evidence from the 
general population remains limited.

Of course results of normal populations are not to be so 
high in comparison to graduates from medical schools, 
as an intervention study by El Sebaey AF et al, among 
medical interns in Egypt demonstrated a significant 
improvement in both knowledge and practice scores 
following targeted infection control training.19 This 
reinforces the value of educational interventions in 
transforming theoretical understanding into practical 
infection prevention behaviours and suggests that 
similar approaches may be effective in the wider 
community.

A weak but significant correlation between 
perception and practices (ρ=0.257, p < 0.001) was 
found, suggesting that when individuals recognise 
the importance and potential impact of HAIs, they 
are more likely to adopt and adhere to preventive 
measures, ultimately supporting better infection 
control outcomes.

5. Knowledge-Practice Gap

There is a ‘Knowledge-Practice Gap’ in some findings. 
For example, regarding the 30-second handwashing 
practice shown in Table V, 35.31% and 26.84% of 
respondents reported washing their hands sometimes 
and often, respectively, while only 20.26% practiced 
it regularly. This suggests that although awareness 
of proper handwashing duration may be present, 
consistent adherence to the practice remains low.

Another gap was identified regarding awareness 
of individuals at risk of HAIs. Only 33.25% of 
respondents identified visitors as a potential source of 
HAI transmission, suggesting limited understanding 
of the role the public plays in maintaining hospital 
safety. This indicates that increasing knowledge 
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alone may not be sufficient to drive meaningful 
behavioral changes in HAI prevention among 
the public, and suggests that education should be 
paired with behavioral and structural improvements 
within healthcare facilities. This discrepancy may 
partly be explained by social desirability bias, where 
respondents provide answers, they perceive as 
socially acceptable rather than reflecting their actual 
understanding or practices.

Limitation

There are several limitations to this study that should 
be acknowledged. Firstly, data collection was confined 
to a single state, which may not fully capture the 
demographic and cultural diversity present across 
Malaysia. Conducting a multi-state study would 
yield a more representative and comprehensive 
understanding of the public’s knowledge, attitudes, 
and perceptions regarding HAIs. Secondly, this 
study utilised convenience sampling rather than 
random or stratified methods, potentially limiting the 
generalisability of the findings due to sampling bias. 
No screening question regarding medical background 
was included in the questionnaire, participants with 
formal medical training may have been included. 
This may have introduced confounding, creating 
falsely higher awareness and practice. Thirdly, the 
use of self-administered questionnaires may have 
introduced response bias, as participants might have 
provided socially desirable responses rather than fully 
accurate reflections of their true perceptions.

Fourthly, there is a potential statistical power 
limitation in the “Practice” subgroup. Although the 
minimum required sample size was calculated as 384 

to ensure representativeness for the population, the 
effective sample size for this subgroup was reduced to 
354 due to eligibility restrictions. This shortfall may 
have resulted in reduced statistical power, meaning 
the findings related to healthcare-associated infection 
(HAI) practices may not fully meet the study’s 
intended precision requirements. Future studies 
should consider oversampling at the recruitment 
stage to ensure that subgroup analyses achieve 
adequate sample size thresholds and improve the 
robustness and generalisability of the results. 

Additionally, certain questionnaire items used to assess 
practice may have limitations in construct validity and 
interpretation. Although the questionnaire included 
an item assessing whether respondents washed their 
hands for 30 seconds or longer, the overall findings 
may still overestimate the actual effectiveness of 
participants’ infection prevention behaviours and 
give a misleading representation of hand hygiene 
practices among the population. Furthermore, the 
inclusion of items such as “wearing closed shoes” 
may not accurately reflect HAI preventive practices 
among the general public, as this measure is more 
applicable to healthcare workers for occupational 
protection rather than community infection 
prevention. The inclusion of such items may have 
artificially influenced the overall practice scores and 
reduced the validity of the practice assessment tool.

To address these limitations, future research should 
be conducted on a larger scale using random sampling 
techniques, which would enhance the reliability 
and applicability of the findings and better inform 
strategies aimed at empowering the public in 
prevention and control.
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Conclusion

This study highlights significant insights into the 
knowledge, perception, and practices related to 
healthcare-associated infections (HAIs) among 
the general population in Negeri Sembilan. These 
findings were consistent with other similar studies 
done in Malaysia and other countries. These findings 
underscore the importance of ongoing, targeted 
educational programs to foster a well informed 
general population. By reinforcing the knowledge, 
perceptions, and practices required to prevent HAIs, 
both healthcare institutions and communities can 
work together more effectively, reducing the risk 
of infections and promoting a safer, more resilient 
healthcare environment.
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